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Goal for growing systems

 To sequester and store as much carbon from 
the atmosphere as we can over the next few 
decades

 Most food forests will sequester carbon but 
with certain techniques and options we can 
maximise this



How?

 Maximise rate and amount of C sequestration 
in biomass

 Maximise rate of transfer of C from biomass to  
soil where it is most stable

 Minimise C losses from the system



Decompaction of compacted soils 

Refs: 5, 24

Decompacted soils store more carbon than compacted soils



Use high density planting using nurse 
trees/shrubs

Refs: 1,2,3,4,5



Use of Nitrogen-fixers

Refs: 5, 9, 10



Maximise resilience to climate change



Maximising use of large fast growing trees



Inclusion of especially deep-rooted 
trees/plants 

Refs: 5, 23, 24



Trees/branchwood thinnings & plant 
debris to forest floor/soil surface

Refs: 5, 6, 7, 8



Use of woodchip/high C mulches

Refs: 5, 21, 22



Maximising use of perennial crops and 
diversity of species 

Refs: 5, 25,54,55,56,57



 Perennials sequester a lot more C than annuals

 Diverse plant assemblages store more carbon 
(more diversity => more carbon stored)

 Species diversity increases nutrient cycling & 
depth of cycling

 Tree species diversity promotes soil carbon 
stability

 Plant diversity increases soil fauna diversity & 
microbial activity, hastens litter decomposition



Inoculants: bacterial; microbial, 
mycorrhizal

Refs: 5, 26,27,28,29,30



Use of animals in system eg. Birds?

Refs: 31,32,33,34,35,36,37



Refs: 58



Leave stumps to decompose

Refs: 6, 7



Use of swales / terraces 

Refs: 39, 40



Minimising carbon losses



Site choice – avoid steep sites 

Refs: 38



Slow water flow in streams and rivers

Refs: 41, 42



Windbreaks to reduce wind erosion

Refs: 43



Biochar?

Refs: 46,47,48,49,50,51



Minimal soil disturbance before and 
during planting

Refs: 5,11,12,62



Ground covering plants

Refs: 5,19,20



Good design of paths & tracks 

Refs: 44



Reduce use of 
soil cultivation



Avoid bare soil - mulch

Refs: 5, 45



Avoid chemical stressors



Liming with silicates

Limestone (CaCO3), Olivine / rock dust

dolomite (MgCa(CO3)2) etc. ((Mg,Fe)2SiO4)

X 

Refs: 52,53



Summary

With good choices and techniques, young 
temperate food forests can sequester 4-5 
tonnes/ha/ year of carbon in biomass and soil 
combined, for several decades.

We should all strive to become carbon negative 
for the good of the planet (and our own health).

Refs: 59,60,61



Thank you

References available in Powerpoint/pdf files



References
1 Woodlands.co.uk. Tannins, tea and trees. Accessed 4/1/2020.

https://www.woodlands.co.uk/blog/flora-and-fauna/tannins-tea-and-trees/

2 Hernes, P.J. and Hedges, J.I. 2004. Tannin signatures of barks, needles, leaves, cones, and wood at the molecular level. 
Geochimica et Cosmochimica Acta. 68 (6), pp. 1293–1307.

http://hernes.lawr.ucdavis.edu/pdf/Hernes%202004%20GCA%20Tannin%20signatures.pdf

3 Nasi, M. and Pohjonen, V. 1981. Green fodder from energy forest farming. Journal of the Scientific Agricultural Society of 
Finland, 53, pp 161-167.

https://journal.fi/afs/article/download/72068/33864/

4 Co2science.org. Tannins (Birch Trees) – Summary. Accessed 4/1/2020.

http://www.co2science.org/subject/t/summaries/tanninsbirch.php

5 Dignac, M., Derrien, D., Barré, P. et al. 2017. Increasing soil carbon storage: mechanisms, effects of agricultural practices 
and proxies. A review. Agronomy for Sustainable Development. 37: 14. doi:10.1007/s13593-017-0421-2.

https://link.springer.com/article/10.1007/s13593-017-0421-
2?utm_source=hybris&utm_medium=email&utm_content=internal&utm_campaign=SRCS_1_aan_MJM19&sap-outbound-
id=6BEE8533467782613DFFCAA07DAD4909791E58F0

https://www.woodlands.co.uk/blog/flora-and-fauna/tannins-tea-and-trees/
http://hernes.lawr.ucdavis.edu/pdf/Hernes 2004 GCA Tannin signatures.pdf
https://journal.fi/afs/article/download/72068/33864/
http://www.co2science.org/subject/t/summaries/tanninsbirch.php
https://link.springer.com/article/10.1007/s13593-017-0421-2?utm_source=hybris&utm_medium=email&utm_content=internal&utm_campaign=SRCS_1_aan_MJM19&sap-outbound-id=6BEE8533467782613DFFCAA07DAD4909791E58F0


6 Błońska, E., Kacprzyk, M. and Spólnik, A. 2017. Effect of deadwood of different tree species in various stages of 
decomposition on biochemical soil properties and carbon storage. Ecological Research 32, pp193–203. DOI:10.1007/s11284-
016-1430-3.

https://link.springer.com/article/10.1007/s11284-016-1430-3

7 Panayotov, K. 2016. Influence of deadwood on soil carbon, nitrogen, bulk density and pH in a deciduous non-intervention 
forest reserve. Thesis. DOI: 10.13140/RG.2.1.1167.7843.

https://www.researchgate.net/publication/299579863_Influence_of_deadwood_on_soil_carbon_nitrogen_bulk_density_an
d_pH_in_a_deciduous_non-intervention_forest_reserve

8 Scalbert A. 1992. Tannins in Woods and Their Contribution to Microbial Decay Prevention. In: Hemingway R.W., Laks P.E. 
(eds) Plant Polyphenols. Basic Life Sciences, 59. Springer, Boston, MA.

https://link.springer.com/chapter/10.1007/978-1-4615-3476-1_56

9 Berthrong, S.T., Yeager, C.M., Gallegos-Graves, L., Steven, B., Eichorst, S.A., Jackson, R.B. and Kuske, C.R. 2014. Nitrogen 
Fertilization Has a Stronger Effect on Soil Nitrogen-Fixing Bacterial Communities than Elevated Atmospheric CO2. Applied and 
Environmental Microbiology, 80 (10) pp. 3103-3112. DOI: 10.1128/AEM.04034-13.

https://aem.asm.org/content/80/10/3103

10 Bowden, R. D., S. J. Wurzbacher, S. E. Washko, L. Wind, A. M. Rice, A. E. Coble, N. Baldauf, B. Johnson, J. Wang, M. 
Simpson, and K. Lajtha. 2019. Long-term Nitrogen Addition Decreases Organic Matter Decomposition and Increases Forest 
Soil Carbon. Soil Sci. Soc. Am. J. 83 (1) pp.82-95. DOI:10.2136/sssaj2018.08.0293.

https://dl.sciencesocieties.org/publications/sssaj/abstracts/83/s1/S82

https://link.springer.com/article/10.1007/s11284-016-1430-3
https://www.researchgate.net/publication/299579863_Influence_of_deadwood_on_soil_carbon_nitrogen_bulk_density_and_pH_in_a_deciduous_non-intervention_forest_reserve
https://link.springer.com/chapter/10.1007/978-1-4615-3476-1_56
https://aem.asm.org/content/80/10/3103
https://dl.sciencesocieties.org/publications/sssaj/abstracts/83/s1/S82


11 Oertel, C.,  Matschullat, J., Zurba, K., Zimmermann, F. and Erasmi, S. 2016. Greenhouse gas emissions from soils—A review. 
Geochemistry, 76 (3) pp. 327-352.

https://www.sciencedirect.com/science/article/pii/S0009281916300551

12 Jandl, R. et al. 2007. How strongly can forest management influence soil carbon sequestration? Geoderma, 137, pp. 253-
268. DOI: 10.1016/j.geoderma.2006.09.003.

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.513.8816&rep=rep1&type=pdf

13 Evans, A.M. and Ducey, M.J. 2010. Carbon Accounting and Management of Lying Dead Wood. Climate Action Reserve / 
Forest Guild.

https://www.climateactionreserve.org/wp-
content/uploads/2010/12/Carbon_Accounting_and_Management_of_Lying_Dead_Wood-Forest_White_Paper.pdf

14 Fahey, T. 2019. Decomposition and Soil Carbon Sequestration. Chapter 4 in: A Synthesis of Scientific Research at Hubbard 
Brook.

https://hubbardbrook.org/online-book/decomposition-and-soil-carbon-sequestration

15 Błońska, E., Lasota, L. and Piaszczyk, W. 2019. Dissolved carbon and nitrogen release from deadwood of different tree 
species in various stages of decomposition, Soil Science and Plant Nutrition, 65 (1), pp. 100-107. DOI: 
10.1080/00380768.2018.1545517.

https://www.tandfonline.com/doi/full/10.1080/00380768.2018.1545517

https://www.sciencedirect.com/science/article/pii/S0009281916300551
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.513.8816&rep=rep1&type=pdf
https://www.climateactionreserve.org/wp-content/uploads/2010/12/Carbon_Accounting_and_Management_of_Lying_Dead_Wood-Forest_White_Paper.pdf
https://hubbardbrook.org/online-book/decomposition-and-soil-carbon-sequestration
https://www.tandfonline.com/doi/full/10.1080/00380768.2018.1545517


16 Magnússon, R.I. et al. 2016. Tamm Review: Sequestration of carbon from coarse woody debris in forest soils. Forest 
Ecology and Management 377, pp. 1–15.

https://kundoc.com/pdf-tamm-review-sequestration-of-carbon-from-coarse-woody-debris-in-forest-soils-.html

17 Gough, C. M., Vogel, C. S., Kazanski, C. E., Nagel, L, Flower, C. E. and Curtis, P. S. 2007. Coarse woody debris and the carbon 
balance of a north temperate forest. Forest Ecology and Management 244, pp. 60–67.DOI:10.1016/j.foreco.2007.03.039.

https://www.semanticscholar.org/paper/Coarse-woody-debris-and-the-carbon-balance-of-a-Gough-
Vogel/27840da65a48c3d2fe64426e8bdf1ca49b6a97c4

18 Palviainen, M. and Finér, L. 2015. Decomposition and nutrient release from Norway spruce coarse roots and stumps - A 
40-year chronosequence study. Forest Ecology and Management. 358, pp. 1-11. DOI: 10.1016/j.foreco.2015.08.036.

https://www.researchgate.net/publication/282924736_Decomposition_and_nutrient_release_from_Norway_spruce_coarse
_roots_and_stumps_-_A_40-year_chronosequence_study

19 Schmidt, M., Torn, M., Abiven, S. et al. 2011. Persistence of soil organic matter as an ecosystem property. Nature 478, pp. 
49–56. DOI:10.1038/nature10386.

https://www.nature.com/articles/nature10386

20 Dungait, J.A.J., Hopkins, D.W., Gregory, A.S. and Whitmore, A.P. 2012. Soil organic matter turnover is governed by 
accessibility not recalcitrance. Global Change Biology, 18, pp. 1781-1796. DOI:10.1111/j.1365-2486.2012.02665.x.

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2012.02665.x

https://kundoc.com/pdf-tamm-review-sequestration-of-carbon-from-coarse-woody-debris-in-forest-soils-.html
https://www.semanticscholar.org/paper/Coarse-woody-debris-and-the-carbon-balance-of-a-Gough-Vogel/27840da65a48c3d2fe64426e8bdf1ca49b6a97c4
https://www.researchgate.net/publication/282924736_Decomposition_and_nutrient_release_from_Norway_spruce_coarse_roots_and_stumps_-_A_40-year_chronosequence_study
https://www.nature.com/articles/nature10386
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2012.02665.x


21 Antieau, C. 2017. Wood chips as a soil amendment. City of Seattle. Accessed 4/1/2020.

https://www.seattle.gov/Documents/Departments/SPU/3AntieauWOODINSOIL.pdf

22 Drake, K. 2015. PO67:  Adaptive Management Handbook and Tools for Vegetation Management and Estimation of 
Pollutant Loading from Forested Catchments.  Report to US Forest Service, Pacific Southwest Research Station.

23 Jobbágy, E.G. and Jackson, R. B. 2000. The vertical distribution of soil organic carbon and its relation to climate and 
vegetation. Ecological Applications, 10 (2), pp. 423-436. DOI: 10.1890/1051-0761(2000)010[0423:TVDOSO]2.0.CO;2.

https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/1051-
0761%282000%29010%5B0423%3ATVDOSO%5D2.0.CO%3B2

24 Whitmore, A. P., Kirk, G. J. D. and Rawlins, B. G. 2015. Technologies for increasing carbon storage in soil to mitigate climate 
change. Soil Use and Management, 31, pp. 62-71. DOI: 10.1111/sum.12115.

https://onlinelibrary.wiley.com/doi/abs/10.1111/sum.12115

25 Lange, M., Eisenhauer, N., Sierra, C. et al. 2015. Plant diversity increases soil microbial activity and soil carbon storage. 
Nature Communications 6, article number 6707. DOI:10.1038/ncomms7707.

https://www.nature.com/articles/ncomms7707

26 Ahmed A.A.Q., Odelade K.A. and Babalola O.O. 2019. Microbial Inoculants for Improving Carbon Sequestration in 
Agroecosystems to Mitigate Climate Change. In: Leal Filho W. (eds) Handbook of Climate Change Resilience, pp. 1-21. 
Springer, Cham.

https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-71025-9_119-1

https://www.seattle.gov/Documents/Departments/SPU/3AntieauWOODINSOIL.pdf
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/1051-0761(2000)010[0423:TVDOSO]2.0.CO;2
https://onlinelibrary.wiley.com/doi/abs/10.1111/sum.12115
https://www.nature.com/articles/ncomms7707
https://link.springer.com/referenceworkentry/10.1007/978-3-319-71025-9_119-1


27 Nie, M., Bell, C., Wallenstein, M. et al. 2015. Increased plant productivity and decreased microbial respiratory C loss by 
plant growth-promoting rhizobacteria under elevated CO2. Scientific Reports 5, article number 9212. DOI:10.1038/srep09212.

https://www.nature.com/articles/srep09212

28 Ortas, I., Özer, G., Koçak, B. and Akpinar, C (Department of Soil Science and Plant Nutrition, University of Cukurova, Adana, 
Turkey). Mycorrhiza and Biochar Effects on Carbon Sequestration. Accessed 4/1/2020.

https://www.oeaw.ac.at/forebiom/WS3lectures/IV-Ortas.pdf

29 Van Geel, M., De Beenhouwer, M., Lievens, B. and Honnay, O. 2016. Crop-specific and single-species mycorrhizal 
inoculation is the best approach to improve crop growth in controlled environments. Agronomy for Sustainable Development.
36 (2) pp. 37. DOI 10.1007/s13593-016-0373-y.

https://hal.archives-ouvertes.fr/hal-01532486/document

30 Vishwakarma, K., Sharma, S., Kumar, N. and Upadhyay, N. 2016. Contribution of Microbial Inoculants to Soil Carbon 
Sequestration and Sustainable Agriculture. 10.1007/978-81-322-2644-4_7.

https://www.researchgate.net/publication/299645745_Contribution_of_Microbial_Inoculants_to_Soil_Carbon_Sequestratio
n_and_Sustainable_Agriculture

31 A Review of Poultry Manure Management: Directions for the Future. Agriculture and Agri-Food Canada (1990). Accessed 
4/1/2020.

https://www.nature.com/articles/srep09212
https://www.oeaw.ac.at/forebiom/WS3lectures/IV-Ortas.pdf
https://hal.archives-ouvertes.fr/hal-01532486/document
https://www.researchgate.net/publication/299645745_Contribution_of_Microbial_Inoculants_to_Soil_Carbon_Sequestration_and_Sustainable_Agriculture


32 Clune, S., Crossin, E. and Verghese, K. 2016. Systematic review of greenhouse gas emissions for different fresh food 
categories. Journal of Cleaner Production 140 pp. 766-783. DOI: 10.1016/ j.jclepro.2016.04.082.

https://www.sciencedirect.com/science/article/pii/S0959652616303584

33 Defra. Cattle, pig, sheep, duck or horse farmyard manure – total and available nutrients. Defra fertiliser manual (RB209) 
accessed 4/1/2020.

http://adlib.everysite.co.uk/adlib/defra/content.aspx?id=2RRVTHNXTS.88UF90DE8XRAN

34 Defra. Poultry manures – total and available nutrients. Defra fertiliser manual (RB209) accessed 4/1/2020.

http://adlib.everysite.co.uk/adlib/defra/content.aspx?id=2RRVTHNXTS.88UF9C0OJFXBL

35 Farm Carbon Cutting Toolkit. Poultry and Egg Production. Accessed 4/1/2020.

https://www.farmcarbontoolkit.org.uk/toolkit/poultry-and-egg-production

36 Grayston, S. J. 2010. Effects of forest fertilization on soil C sequestration and greenhouse gas emissions. In: Greenhouse-
gas budget of soils under changing climate and land use (BurnOut), COST639 (2006-2010).

37 Taylor, R. C., Omed, H. and Edwards-Jones, G. 2014. The greenhouse emissions footprint of free-range eggs . Poultry 
Science, 93 (1), 231–237.

https://doi.org/10.3382/ps.2013-03489

https://www.sciencedirect.com/science/article/pii/S0959652616303584
http://adlib.everysite.co.uk/adlib/defra/content.aspx?id=2RRVTHNXTS.88UF90DE8XRAN
http://adlib.everysite.co.uk/adlib/defra/content.aspx?id=2RRVTHNXTS.88UF9C0OJFXBL
https://www.farmcarbontoolkit.org.uk/toolkit/poultry-and-egg-production
https://doi.org/10.3382/ps.2013-03489


38 Jia, S., He, X. and Wei, F. W. 2007. Soil organic carbon loss under different slope gradients in loess hilly region. Wuhan
University Journal of Natural Sciences. 12, pp. 695=698. DOI: 10.1007/s11859-006-0300-1.

https://link.springer.com/article/10.1007/s11859-006-0300-1

39 de Blécourt, M. 2013. Impacts of land use and biophysical properties on soil carbon stocks in southern Yunnan, China. PhD 
Dissertation, Georg-August-Universität Göttingen (2013).

https://ediss.uni-goettingen.de/handle/11858/00-1735-0000-0022-5D93-D?locale-attribute=en

40 Lakesuperiorstreams.org. Swales. Accessed 4/1/2020.

http://www.lakesuperiorstreams.org/stormwater/toolkit/swales.html

41 Dawson, J. J. and Smith, P. Review of carbon loss from soil and its fate in the environment. Accessed 4/1/2020.

http://randd.defra.gov.uk/Document.aspx?Document=SP08010_4200_FRP.doc

42 Dawson, J. J. and Smith, P. 2007. Carbon losses from soil and its consequences for land-use management. The Science of 
the Total Environment. 382 (2-3), pp.165-90. DOI: 10.1016/j.scitotenv.2007.03.023.

https://www.ncbi.nlm.nih.gov/pubmed/17459458

43 Lin, B. B., Macfadyen, S., Renwick, A. R., Cunningham, S. A. and Schellhorn, N. A. 2013. Maximizing the Environmental 
Benefits of Carbon Farming through Ecosystem Service Delivery. BioScience, 63 (10), pp. 793-803. DOI:  
10.1525/bio.2013.63.10.6

https://academic.oup.com/bioscience/article/63/10/793/238100

https://link.springer.com/article/10.1007/s11859-006-0300-1
https://ediss.uni-goettingen.de/handle/11858/00-1735-0000-0022-5D93-D?locale-attribute=en
http://www.lakesuperiorstreams.org/stormwater/toolkit/swales.html
http://randd.defra.gov.uk/Document.aspx?Document=SP08010_4200_FRP.doc
https://www.ncbi.nlm.nih.gov/pubmed/17459458
https://academic.oup.com/bioscience/article/63/10/793/238100


44 Hort360.com.au. Erosion control on property roads and tracks—managing runoff. Accessed 4/1/2020.

https://www.hort360.com.au/wordpress/uploads/Run%20Off/Farm%20Runoff/Erosion%20control%20on%20property%20ro
ads%20runoff.pdf

45 Basile-Doelsch, I., Balesdent, J. and Rose, J. 2015. Are Interactions between Organic Compounds and Nanoscale 
Weathering Minerals the Key Drivers of Carbon Storage in Soils? Environmental Science and Technology. 49 (7), pp. 3997-
3998. DOI 10.1021/acs.est.5b00650.

https://pubs.acs.org/doi/10.1021/acs.est.5b00650

46 Case, S. D., Mcnamara, N. P., Reay, D. S. and Whitaker, A. 2014. Can biochar reduce soil greenhouse gas emissions from a 
Miscanthus bioenergy crop? GCB Bioenergy 6, pp. 76–89. DOI: 10.1111/gcbb.12052

https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcbb.12052

47 Gulden, K. T. 2013. Biochar may help reduce greehouse gas emissions. Science Norway. Accessed 4/1/2020.

https://partner.sciencenorway.no/agriculture-biochar-bioforsk/biochar-may-help-reduce-greehouse-gas-emissions/1382888

48 Smolker, R.2013. Biochar: Black Gold or Just Another Snake Oil Scheme? Rath Island Journal. Accessed 4/1/2020.

https://www.earthisland.org/journal/index.php/articles/entry/biochar_black_gold_or_just_another_snake_oil_scheme/

https://www.hort360.com.au/wordpress/uploads/Run Off/Farm Runoff/Erosion control on property roads runoff.pdf
https://pubs.acs.org/doi/10.1021/acs.est.5b00650
https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcbb.12052
https://partner.sciencenorway.no/agriculture-biochar-bioforsk/biochar-may-help-reduce-greehouse-gas-emissions/1382888
https://www.earthisland.org/journal/index.php/articles/entry/biochar_black_gold_or_just_another_snake_oil_scheme/


49 Song, X., Pan, G., Zhang, C., Zhang, L. and Wang, H. 2016. Effects of biochar application on fluxes of three biogenic 
greenhouse gases: a meta‐analysis. Ecosystem Health and Sustainability, 2 (2). DOI: 10.1002/ehs2.1202

https://www.tandfonline.com/doi/full/10.1002/ehs2.1202

50 Spokas, K. A., et al. 2012. Biochar: A Synthesis of Its Agronomic Impact beyond Carbon Sequestration. Journal of 
Environmental Quality. 41, pp. 973-989 . DOI:10.2134/jeq2011.0069.

https://dl.sciencesocieties.org/publications/jeq/abstracts/41/4/973

51 Viger, M., Hancock, R. D., Miglietta, F. and Taylor, G. 2015. More plant growth but less plant defence? First global gene 
expression data for plants grown in soil amended with biochar. GCB Bioenergy 7, pp. 658–672. DOI: 10.1111/gcbb.12182.

https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcbb.12182

52 Dietzen, C., Harrison, R. and Michelsen-Correa, S. 2018. Effectiveness of enhanced mineral weathering as a carbon 
sequestration tool and alternative to agricultural lime: An incubation experiment. International Journal of Greenhouse Gas 
Control 74, pp. 251-258. DOI: 10.1016/j.ijggc.2018.05.007.

https://www.sciencedirect.com/science/article/abs/pii/S1750583618300057

53 West, T. and McBride, A. 2005. The Contribution of Agricultural Lime to Carbon Dioxide Emissions in the United States. 
Agriculture, Ecosystems & Environment 108, pp. 145-154. DOI: 10.1016/j.agee.2005.01.002.

https://www.researchgate.net/publication/222687044_The_Contribution_of_Agricultural_Lime_to_Carbon_Dioxide_Emissio
ns_in_the_United_States

https://www.tandfonline.com/doi/full/10.1002/ehs2.1202
https://dl.sciencesocieties.org/publications/jeq/abstracts/41/4/973
https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcbb.12182
https://www.sciencedirect.com/science/article/abs/pii/S1750583618300057#!
https://www.sciencedirect.com/science/journal/17505836/74/supp/C
https://www.sciencedirect.com/science/article/abs/pii/S1750583618300057
https://www.researchgate.net/publication/222687044_The_Contribution_of_Agricultural_Lime_to_Carbon_Dioxide_Emissions_in_the_United_States


54 Kravchenko, A.N., Guber, A.K., Razavi, B.S. et al. 2019. Microbial spatial footprint as a driver of soil carbon stabilization. Nat 
Commun 10, 3121. https://doi.org/10.1038/s41467-019-11057-4.

https://www.nature.com/articles/s41467-019-11057-4

55. Lange, M . et al. 2019. How plant diversity impacts the coupled water, nutrient and carbon cycles. Advances in Ecological 
Research 61, 185-219. https://doi.org/10.1016/bs.aecr.2019.06.005

https://www.sciencedirect.com/science/article/pii/S0065250419300315

56. Luan, J. et al. 2018. Tree species diversity promotes soil carbon stability by depressing the temperature sensitivity of soil 
respiration in temperate forests. Science of the Total Environment 645, 623-629. 
https://doi.org/10.1016/j.scitotenv.2018.07.036

https://www.sciencedirect.com/science/article/pii/S0048969718325178

57. Tresch, S. et al. 2019. Litter decomposition driven by soil fauna, plant diversity and soil management in urban gardens. 
Science of the Total Environment 658, 1614-1629. https://doi.org/10.1016/j.scitotenv.2018.12.235

https://www.sciencedirect.com/science/article/pii/S0048969718351015

58. Smil, V. 2011. Harvesting the Biosphere: The Human Impact. Population and Development Review 37(4) : 613–636. 
http://vaclavsmil.com/wp-content/uploads/PDR37-4.Smil_.pgs613-636.pdf

https://doi.org/10.1038/s41467-019-11057-4
https://www.nature.com/articles/s41467-019-11057-4
https://doi.org/10.1016/bs.aecr.2019.06.005
https://www.sciencedirect.com/science/article/pii/S0065250419300315
https://doi.org/10.1016/j.scitotenv.2018.07.036
https://www.sciencedirect.com/science/article/pii/S0048969718325178
https://doi.org/10.1016/j.scitotenv.2018.12.235
https://www.sciencedirect.com/science/article/pii/S0048969718351015
http://vaclavsmil.com/wp-content/uploads/PDR37-4.Smil_.pgs613-636.pdf


59 Lehmann, L.M., Lysák, M., Schafer, L., Henriksen, C.B. 2019. Quantification of the understorey contribution to carbon 
storage in a peri-urban temperate food forest. Urban Forestry & Urban Greening 45 (October 2019). 
https://doi.org/10.1016/j.ufug.2019.06.002

60. Schafer, L., Lysák, M., Henriksen, C.B. 2019. Tree layer carbon stock quantification in a temperate food forest: A peri-urban 
polyculture case study. Urban Forestry & Urban Greening 45 (October 2019). https://doi.org/10.1016/j.ufug.2019.126466

61. Kendrew,C. 2019. Soil health & carbon study. Thesis, summary at https://www.agroforestry.co.uk/wp-
content/uploads/site-files-pdf/Soil-health-carbon-study.pdf

62. Mayer, M et al. 2020. Tamm Review: Influence of forest management activities on soil organic carbon stocks: A 
knowledge synthesis. Forest Ecology and Management 466. https://doi.org/10.1016/j.foreco.2020.118127

https://doi.org/10.1016/j.ufug.2019.06.002
https://doi.org/10.1016/j.ufug.2019.126466
https://www.agroforestry.co.uk/wp-content/uploads/site-files-pdf/Soil-health-carbon-study.pdf
https://doi.org/10.1016/j.foreco.2020.118127

