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3.2.3 | LONG-TERM EFFECT OF DIFFERENT 
AGRICULTURAL SOIL USE AND MANAGEMENT 
SYSTEMS ON THE ORGANIC CARBON CONTENT OF 
URUGUAY PRAIRIE SOILS.
Fernando García-Préchac6, Oswaldo Ernst7, Gullermo Siri-Prieto2, Lucía Salvo2, Andrés Quincke8 and José A. Terra3

BACKGROUND INFORMATION

Uruguay continental area is 16.99 Mha, located between 30-35˚ S and 53-58˚ W. Annual average precipitation is 1100 mm 
(± 200 mm); mean annual temperature is 24˚C in summer and 12˚C in winter. The country belongs to the Río de la Plata 
Grasslands Physiographic Unit (Paruelo et al. 2001), that still occupy 65% of the territory. Topography is gently rolled; 
dominant slopes are 3-6%, with some flat plains and areas with more than 8%; mean altitude over the sea level is 140 m. 
In Soil Taxonomy, the most important soils are Molisols and Vertisols, but there are significant areas of Alfisols, Ultisols, 
Inceptisols, Entisols and Histosols.  
Durán (1998) calculated the Uruguayan soils organic carbon (SOC) content, using the national general soil map (1:1 
million scale, 99 mapping units). Values came from sampling and analyzing 200 profiles, mostly undisturbed soils. 
Therefore, his information represents the country potential SOC content. Durán results indicate that down to 1 m depth, 
soils of the country continental area can hold 2.3 Pg of SOC, with a mean value of 13.4 kg.m-2.m-1. This is 17% above 
the world average of 11.5 kg.m-2.m-1  (Eswaran et al., 1993 and 1995, cit. by Durán, 1998). It should be pointed out that 
the area occupied by the mapping units dominated by Molisols and Vertisols, representing 30.6% of the country, have 
SOC content from 15 kg.m-2.m-1 to 20 kg.m-2.m-1 and more. Also, 40-45% of these soils SOC is in the upper 20 cm of the 
profile. 
Until mid XX Century agricultural use was continuous crops (CC) with conventional tillage (CT), being wheat the 
main crop, with several tillage operations and low crop residues return. This generated important erosion rates and soil 
degradation, affecting around 30% of the country surface by mid 60s, in the most productive soils areas (Cayssials et al., 
1978, cit. by Durán and García Préchac, 2007). An actualization at the end of the XX Century (Sganga et al., 2005, cit. 
by Durán and  García Préchac, 2007), showed the same proportion of affected territory (30.1%), separating the following 
categories: Slight 18.3%, Moderate 9.9%, Severe 1.3% and Very Severe 0.6%. 
By mid 60s, there was a general adoption of crop-pasture rotations (CPR), cropping 3-4 years followed by other 3-4 years 
of seeded grass and legumes pastures for direct grazing. This change, even with CT, resulted in important erosion rate 
reduction and SOC content recovery during the pasture CPRs periods (Garcia Préchac et al., 2004). During the 90s no-till 
(NT) substituted CT; this, together with the CPRs, improved even more soil conservation (García Préchac et al., 2004). 
Beginning the XXI century a new cropping intensification started, resulting in less pasture duration in the CPRs or even 
its elimination, generating a great increment of CC area. This dramatic change was due to new agricultural enterprises 
of great scale, generating structural changes in land size, tenure, and operational management (Arbeletche et al., 2010).  
Soybean became the new leading crop, growing its area from almost nothing (around 10 kha by 1999) to 1.4 Mha in 2014. 
This took Uruguay without experimental data of it consequences on soils, because soybean was not previously important. 
Thus, models (USLE/RUSLE to estimate erosion, and CENTURY to estimate SOC) were used (Clérici et al., 2004, cit. 
by García Préchac et al., 2004; Morón, 2009). Their predictions indicated that CC with NT soybean monoculture is not 
sustainable due to its erosion rate and loss of SOC. Including winter cover crops or double annual cropping of soybeans and 
wheat could reduce erosion close to Tolerance (Typically 7 Mg.ha-1.year-1), but not totally the loss of SOC. Sustainability 
could be achieved with CPR-NT systems, producing erosion rates similar to the ones under natural grasses and keeping or 
modestly increasing SOC content.

6  Faculty of Agronomy-University of Uruguay, ITPS Member.
7  Faculty of Agronomy-University of Uruguay.
8  National Institute of Agricultural Research, Uruguay
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EXPERIMENTAL RESULTS

There are three long-term experiments in Uruguayan Argiudols, comparing soil use and management alternatives. The 
oldest started in 1962 in the Experimental Station INIA-La Estanzuela (34˚20’12.31’’ S and 57˚41’08.14’’ W). Soil is a 
Typic Argiudol, Silty Clay Loam, 2.2 % SOC original content in 0-20 cm depth; site slope is 3.5%. Results during the 
period of CT soil management were reviewed by García Préchac et al. (2004). Figure 1 presents all SOC data, including 
the period after switching to NT management in 2007.

Figure 1. Percent gravimetric SOC content at 0-15 cm depth of the Typic Argiudol in the long-term rotation experiment in INIA-La 
Estanzuela (Quincke et al., 2012).

SOC decrease in CC with no N and P fertilization was continuous over time, being it last value 45% of the original. But 
in CC with N and P fertilization the evolution reached a steady state around 72% of the original. SOC content was always 
higher in the CPRs, and more with longer time under pasture and less under crops. The most important result is that with 
CT during 47 years, or with NT from 2007, SOC content in the CPRs did not differ of the original one. 
Other experiment started in 1994 in the Experimental Station EEMAC, Faculty of Agronomy-Univ. of Uruguay (32º 
23´40.13´´S and, 58º 03´ 26.48´´ W). Soil is a Typic Argiudol, Clay Loam, with 3% gravimetric SOC original content. The 
site differs from La Estanzuela in its slope that is less than 1%.  Treatments are CC or CPR (3 yrs. crops-3 yrs. pasture), 
combined with CT or NT. SOC content was determined at 0-15 cm depth after one rotation cycle of the CPR and discussed 
in a review (García Préchac et al., 2004). Results indicated that the lowest SOC content was under CC with CT, but there 
were no significant differences between the other treatments (CC-NT, CPR-NT and CPR-CT). These results were confirmed 
in later measurements, after two cycles of rotation (Ernst and Siri-Prieto, 2009; Salvo et al., 2010). This last work evaluated 
a variant introduced in 2000, consisting in splitting the plots during the cropping cycle to contrast planting soybean or 
sunflowers versus sorghum or corn in summer. The difference between the quantity and quality of the C3 vs. C4 crops 
residues was significant, with more SOC under the second ones. Lack of erosion in this experiment, due to low slope grade, 
is the explanation given for no significant difference between the treatments with NT, in particular, between CC-NT, CPR-
NT, and even CPR-CT. SOC physical fractionation and 13C studies at different depths (Salvo et al., 2014) found that SOC 
dynamics during the experimental time was mainly in the particulate fraction (POM-C), in which occurred 63% of the 
losses, meanwhile there were no significant differences in the mineral associated organic C (MAOM-C). After 9.5 years, 
only 14.5% of the SOC in the 0-18 cm layer was young C, being the largest proportion incorporated no deeper than 6 cm. 
Only 17% of the plant residues were incorporated in the topsoil. Estimated half life of C in the 0-18 cm depth was 28 years, 
but it varied from less than 5 years for POM-C to 400 years for MAOM-C.
The third experiment is in the Experimental Unit INIA-Palo a Pique (33˚20’12.31’’ S and 54˚29’34.43’’ W), in an Abruptic 
Argiudol, Silty Loam, with 1.7 % SOC original content in 1995. Experimental area is 72 ha, with 6 ha experimental 
units (Terra and García Préchac, 2001). All soil management is NT. Soil uses contrasted are: CC: annual winter oats and 
ryegrass directly grazed, and Sorghum or Moha in summer for silage or hay; SR (short rotation): two years idem CC and 
two years pasture; LR (long rotation): two years idem CC and 4 years pasture; PP (permanent pasture): regenerated natural 
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pasture over seeded with perennial legumes. After 8 years, SOC and particulate organic carbon (C-POM, 53-2000 µm) 
were determined at 0-15 cm depth (Terra et al., 2006). LR increased SOC by 19% compared to CC (31.8 Mg.ha-1); no SOC 
differences were found between LR, SR and PP. Plots under pastures had 14% higher SOC than plots under crops (33.7 
Mg.ha-1). Crops rotated with pastures in LR and SR, had 5% more SOC than crops in CC (31.8 Mg.ha-1). Pastures of 3-4 
years had 33% more SOC than 1-2 years pastures (34.4 Mg.ha-1). The lowest and greatest C-POM were in CC and in 3-4 
years pastures of LR (8.2 and 12.6 Mg C.ha-1, respectively). The paper concludes that CPR-NT systems including long-term 
seeded pastures of grasses and legumes preserved SOC content, even in high biomass extractive systems.

CONCLUSIONS

Long-term experimental results confirmed the majority of models predictions, except the possible long-term increase of 
SOC in CPR-NT. The majority of the results showed no significant changes of this use and management compared with the 
experimental original SOC contents.

Results showed that CC-NT with predominance of grasses instead of soybean or sunflower in the cropping sequence could 
arrive not only to control erosion but also to keep SOC content close to the original. 

Changes in SOC content under the different NT systems were detected close to soil surface. This could be due to the 
predominant over-ground origin of the residues. SOC changes were detected in the particulate fraction with low time of 
residence. 

REFERENCES

Arbeletche, P., Ernst, O. & Hoffman, E. 2010. La agricultura en el Uruguay y su evolución. In García Préchac et al. (Eds.) 
Intensificación Agrícola: oportunidades y amenazas para un país productivo y natural. Colección Art. 2, CSIC-Univ. de la 
República, Uruguay, p: 13-27.

Durán, A. 1998. Contenido y distribución geográfica de carbono orgánico en suelos del Uruguay. Agrociencia (Uruguay). 
2(1): 37-47.

Durán, A. & García Préchac, F. 2007. Suelos del Uruguay, Origen, Clasificación, Manejo y Conservación, Vol. II. 
Hemisferio Sur (Eds.), Montevideo, Uruguay. 357p.

Ernst, O. & Siri-Prieto, G. 2009. Impact of perennial pasture and tillage systems on carbon input and soil quality indicators. 
Soil  & Tillage Res. 105: 260-268.

García Préchac, F., Ernst, O., Siri Prieto, G. & Terra, J.A. 2004. Integrating no-till into crop pasture rotations in Uruguay. 
Soil & Tillage Res. 77: 1–13.

Morón, A. 2009. Estimaciones del Impacto de la Agricultura y la Ganadería en el Suelo en Uruguay. In: El efecto de la 
agricultura en la calidad de los suelos y fertilización de cultivos, INIA, Serie Activ. de Dif. 605: 15-18.

Paruelo J.M., Jobbágy E.G. & Sala, O.E. 2001. Current distribution of ecosystem functional types in temperate South 
America. Ecosystems, 4: 683-698.

Quincke,A., Terra, J. & Sawchik, J. 2012. From isolated to integrated long-term experiments: the case of Uruguay 
stepping towards a multi-purpose experimental platform for a higher understanding of terrestrial ecosystems. Integrated 
Crop Livestock Symposium, Porto Alegre, Brazil. 8–12 October 2012.

Salvo, L., Hernández, J. & Ernst, O. 2010. Distribution of soil organic carbon in different size fractions under pasture and 
crop rotations with conventional tillage and no-till systems. Soil & Till. Res. 109: 116–122.



452 |  3.2.3 | LONG-TERM EFFECT OF DIFFERENT AGRICULTURAL SOIL USE AND MANAGEMENT SYSTEMS ON THE ORGANIC CARBON CONTENT OF URUGUAY PRAIRIE SOILS.

PROCEEDINGS OF THE GLOBAL SYMPOSIUM ON SOIL ORGANIC CARBON 2017 

Salvo, L., Hernández, J. & Ernst, O. 2014. Soil organic carbon dynamics under different tillage systems in rotations with 
perennial pastures. Soil & Till. Res., 135: 41–48.

Terra, J.A. & García Préchac, F. 2001. Siembra directa y rotaciones forrajeras en las lomadas del este: Síntesis 1995–
2000. SerieTécnica 125. INIATreinta y Tres, 100p. 

Terra, J.A., García-Préchac, F., Salvo, L. & Hernández, J. 2006. Soil use intensity impacts on total and particulate soil 
organic matter in no-till crop-pasture rotations under direct grazing. In: Horn, R., Fleige, H., Peth, S., Peng, X. (Eds.), Adv. 
Geoecol. 38: 233–241.


	proceedings-global-symposiym-soil-organic-carbon-2017.pdf
	ZEqnNum181377
	_Ref473656322
	_Ref467191869
	OLE_LINK7
	ZEqnNum516702
	OLE_LINK16
	OLE_LINK17
	_Ref467202086
	_Ref469824528
	_Ref469840503
	_Ref471990464
	_Ref473668292
	OLE_LINK4
	OLE_LINK5
	OLE_LINK6
	OLE_LINK24
	_Ref469862806
	_Ref473661885
	OLE_LINK2
	OLE_LINK1
	page2
	page3
	page4
	page5
	bbib10
	bbib16
	bbib25
	secx6
	secx7
	bbib24
	bbib23
	bbib22
	bbib13
	bbib31
	secx13
	78321_ja
	_Hlk482855768
	__UnoMark__854_4278214326
	__UnoMark__855_4278214326
	__UnoMark__856_4278214326
	__UnoMark__857_4278214326
	__UnoMark__858_4278214326
	__UnoMark__859_4278214326
	__UnoMark__860_4278214326
	result_box1
	result_box
	page1
	page2
	page3
	page4
	page5
	page6
	_ENREF_23
	_ENREF_14
	_ENREF_16
	_ENREF_21
	_ENREF_37
	__Fieldmark__1733_4278214326
	__Fieldmark__1743_4278214326
	OLE_LINK2
	OLE_LINK1
	__Fieldmark__1845_4278214326
	__Fieldmark__1876_4278214326
	__Fieldmark__1890_4278214326
	__Fieldmark__1896_4278214326
	__Fieldmark__1984_4278214326
	__Fieldmark__2042_4278214326
	__Fieldmark__2051_4278214326
	__Fieldmark__2056_4278214326
	__Fieldmark__2061_4278214326
	__Fieldmark__2066_4278214326
	__Fieldmark__2074_4278214326
	__Fieldmark__2083_4278214326
	__Fieldmark__2095_4278214326
	__Fieldmark__2107_4278214326
	DISCLAIMER AND COPYRIGHT
	MEETING ORGANIZATION
AND ADMINISTRATIVE SUPPORT
	PREFACE
	Keynote presentations
	K.1 | Quantifying the losses of soil carbon in response to warming at a global scale
	Thomas W. Crowther1 

	K.2 | Soil Organic Carbon Sequestration: Importance and State of Science
	Rattan Lal1*

	K.3 | Land Degradation and Restoration Assessment of the Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES)
	K.4 | Estimating soil organic carbon changes: Is it feasible?
	Eleanor Milne1*, Mark Easter1 and Keith Paustian1

	K.5 | SOC as indicator of progress towards achieving Land Degradation Neutrality (LDN)
	Barron J. Orr1, Annette L. Cowie2

	Theme 1

Measuring, mapping, monitoring and reporting soil organic carbon stocks and stock changes
	1.1 | GlobalSoilMap for Soil Organic Carbon Mapping and as a Basis for Global Modeling
	Dominique Arrouays1*, Budiman Minasny2, Alex. B. McBratney2, Mike Grundy3, Neil McKenzie3, James Thompson4, Alessandro Gimona5, Suk Young Hong6, Scott Smith7, Alfred Hartemink8, Songchao Chen1, Manuel P. Martin1, Vera Leatitia Mulder9, Anne C. Richer-de-F

	1.2 | Estimation of soil organic carbon stock in Estonian agricultural land from plot to national scale
	Alar Astover1*, Priit Penu2, Elsa Putku2, Enn Lauringson1, Kerttu Tammik1, Karin Kauer1 

	1.3 | Soil Organic Carbon Mapping and Estimation of Stock in Rice Soils of India
	V RAVINDRA BABU

	1.4 | Measuring and monitoring the impact of agricultural management on soil carbon stocks from point to continental scale in Australia
	JA Baldock1* and M Grundy2

	1.5 | Global Soil Organic Carbon Map
	Rainer Baritz

	1.6 | Carbon dynamics in soils of wetlands in northeastern Algeria
	By BENSLAMA mohammed1 and BENSLAMA-ZANACHE Habiba1

	1.7 | Prediction for the changes of soil organic carbon under climatic change scenario by using DeNitrification DeComposition (DNDC) model
	Chang Hoon Lee1*, Byong Gu Ko1, Seong Jin Park1, Myeong Sook Kim1, Sun Gang Yun1, Seok Cheol Kim1, Suk Young Hong1

	1.8 | Assessment, Monitoring and Managing Soil Organic Carbon (SOC) for Climate Change Mitigation and Adaptation: An Indian Perspective
	SK Chaudhari1 and *PP Biswas2 

	1.9 | Integrated monitoring of carbon storage and loss through emerging isotope technology
	Chen, J.1,*, Dercon, G. 1, Heiling, M.1, Slaets, J. 1, Resch, C. 1, Weltin, G. 1, Mayr, L. 1, Gruber, R. 1, Zaman, M. 1, Adu-Gyamfi, J. 1, Heng, L. 1

	1.10 | Soil organic matter derived CO2; comparison of partition methods from an Acric Umbrisol in a subtropical forest
	Louis-Pierre Comeau*1, Derrick Y. F. Lai1, Jane Jinglan Cui1

	1.11 | Enhancement on Estimates of Organic Carbon in Mexican Soils
	Cuevas-Corona, R.1; Saynes-Santillán, V. 1,5; Etchevers-Barra, J. 1,5; Leyva-Reyes, J.3; García-Carreón, S. 3; Vargas-Rojas, R.7; Báez-Pérez, A. 1,4; Cueto-Wong, J. 1,4; Cruz-Gaistardo, C.1,2; González-Acuña, I 1,4; Guerrero-Peña, A. 1,5; Hidalgo-Moreno, 

	1.12 | Low-temperature ashing (LTA) approach for assessing the physically protected organic matter in soil aggregates
	Luigi P. D’Acqui1*, Roberto Pini2, Giacomo Certini3

	1.13 | The effect of the continuum removal in measuring soil organic carbon with near infrared spectroscopy (NIRS) in the Senegal Sahelian soils.
	M. Loum1, M. Diack2, M. A. SOW3, P.N. Diagne3

	1.14 | Towards a Tier 3 approach to estimate SOC stocks at sub-regional scale in Southern Italy
	Roberta Farina*, Claudia Di Bene, Rosa Francaviglia, Rosario Napoli, Alessandro Marchetti 

	1.15 | A high-resolution spatially-explicit methodology to assess global soil organic carbon restoration potential 
	Luuk Fleskens1,2*, Michel Bakkenes3, Coen Ritsema1 Ben ten Brink3, Klaas Oostindie1, Gudrun Schwilch4

	1.16 | Estimation of Reference Soil Organic Carbon for Mineral Soils of Colombia
	Neira  Fredy1, Turriago Juan, Berrio Viviana

	1.17 | Application of the FAO Ex-ACT tool for carbon balance accounting in the agroecosystems of Tajikistan
	*Olga Golubeva1, German Kust2, Murod Ergashev3,Olga Andreeva4

	1.18 | Digital soil organic carbon mapping across Mexico and the conterminous United States
	1, 3 Mario Guevara, 2 Carlos O. Cruz-Gaistardo, 3 Carlos Arroyo, 4 Nathaniel Brunsell, 2 Carlos O. Cruz, 5 Grant Domke, 3 Julian Equihua, 6 Jorge Etchevers, 7 Daniel Hayes, 8 Tom Hengl,  2 Alejandro Ibelles, 5 Kris Johnson, 9 Ben de Jong, 10 Zamir Libohov

	1.19 | Status of Soil Organic Carbon Stocks in the Small Island Development States (SIDS)
	Siosiua Halavatau1

	1.20 | National Land Degradation Neutrality Targets Foster SOC Sequestration in Turkey
	Hamza Keskin1*, Ahmet Şenyaz1, Günay Erpul2

	1.21 | Developing ground penetrating radar (GPR) for enhanced root and soil organic carbon imaging: Optimizing root derived carbon sequestration, crop adaptation and agro-ecosystem services 
	Dirk B. Hays1, Russell Jessup2, Nithya Rajan2, Haly Neely2, Frank Hons2, Ben Wu3, Ronald Lacey4, Michael Bishop5, Alexander Novo6, Enrico Boi6, Dean Goodman7 

	1.22 | Coupling high spatial resolution data, GIS approaches and modelling for reliable estimates of SOC stocks and their historical changes in agricultural lands 
	M.I. Khalil1,*, P. O’Brien2, B. Osborne1

	1.23 | Soil carbon models for carbon stock estimation – where do we fail?
	Aleksi Lehtonen*1, Boris Tupek, Shoji Hashimoto2,

	1.24 | The 4 for 1000 Initiative - Increasing soil organic carbon to mitigate climate change
	Andre Leu1*

	1.25 | Turkey’s National Geospatial Soil Organic Carbon Information System
	Bulent SONMEZ1 ,Aynur OZBAHCE2, Mehmet KECECI2, Suat AKGUL2, Ece AKSOY3, Sevinc MADENOGLU1(*), Armagan KARABULUT ALOE2, Vecihe INCIRKUS2, Ceren GORGISEN2, Tulay TUNCAY2, Ines BEERNAERTS4, Ronald VARGAS5

	1.26 | Monitoring, reporting, and verification of soil carbon sequestration on the cropland and grassland of Canada   
	Brian G. McConkey1*, Denis Angers2, Darrel Cerkonwiak3, Émilie Maillard2, and Jianling Fan1

	1.27 | 4 per 1000 Soil Carbon Sequestration
	Budiman Minasny1, Alex. B. McBratney1*, Brendan P. Malone1, Denis A. Angers2, Dominique Arrouays3,  Adam Chambers4, Vincent Chaplot5, Zueng-Sang Chen6, Kun Cheng7, Bhabani S. Das8, Damien J. Field1, Alessandro Gimona9, Carolyn Hedley10, Suk Young Hong11, 

	1.28 | Using Remote Sensing and GIS techniques for predicting soil Organic Carbon in Southern Iraq       
	Ahmad S. Muhaimeed1,2, Auras M. Taha3 and Haleima A. Almashhadani2

	1.29 | Development of a Soil Organic Carbon Baseline for Otjozondjupa, Namibia
	Ravic Nijbroek1*, Bas kempen2, John Mutua1, Mats Soderstrom3, Kristin Piikki3, Simeon Hengari4, Amon Andreas5

	1.30 | Quantification of Soil Carbon in Ituri Forest, Democratic Republic of Congo
	Nsalambi V.  Nkongolo*, Jean-Jacques K. Mbuyi, Michel W. Lokonda

	1.31 | Ecological Stoichiometry along Urban-Rural Land-use Gradients in Southeastern Nigeria
	*C.I Obi

	1.32 | Using infrared spectroscopy for detection of change in soil properties in selected landuses in mt. Marsabit ecosystem, northern Kenya
	C.A. Ouko1 and N. Karanja2, 

	1.33 | Global Space-Time Soil Organic Carbon Assessment
	José Padarian 1, Uta Stockmann 1, Budiman Minasny 1, Alex B. McBratney  1,*

	1.34 | Field scale mapping of soil carbon stock with limited sampling by the use of proximal sensors
	Priori S.1*, Fantappiè M.1, Lorenzetti R.2, Pellegrini S.1, Costantini E.A.C.1

	1.35 | Correlation between soil organic carbon and land use, slope class and soil texture in Chaing Rai province of Thailand
	Sasirin Srisomkiew1*, Pitayakon Limtong1, Supawat Chaikasem2

	1.36 | Calculating changes in soil organic carbon in Japanese agricultural land by IPCC-Tier 3 modeling approach: use of modified Rothamsted carbon model
	Yasuhito Shirato1

	1.37 | Can global soil organic carbon maps be used in policy decisions on practical agricultural management?
	Söderström M.1,2*, Piikki K.1,2

	1.38 | The performance of portable mid-infrared spectroscopy for the prediction of soil carbon
	Soriano-Disla, J.M*,1,2., Janik, L.J1., McLaughlin, M.J1,3.,

	1.39 | Update on Canada’s contribution to the Global Soil Organic Carbon map
	Chuck Bulmer2, Jean-Daniel Sylvain4, Julien Beguin5, Brandon Heung7, Robert MacMillan8, Glenn Lelyk1 Asim Biswas6, Angela Bedard-Haughn3, Margaret Schmidt7, David Paré5, Brian Titus5, Bert VandenBygaart*1and Scott Smith1

	1.40 | Spatial distribution of soil organic carbon stocks in Serbia
	*Dragana Vidojević 1, Maja Manojlović2, Aleksandar Đorđević3, Ljiljana Nešić2 & Branislava Dimić1

	1.41 | Towards realistic and feasible soil organic carbon inventories: a case of study in the Argentinean Semiarid Chaco
	Villarino, Sebastián Horacio1, 2,*, Studdert, Guillermo Alberto2, Laterra, Pedro1, 3

	1.42 | Strengths and weaknesses of a bottom up approach in estimating soil organic carbon: an experience in the varied Italian scenery
	I. Vinci 1*, F. Fumanti 2, P. Giandon 1, S. Obber1

	1.43 | Overview of the Rapid Carbon Assessment Project: Design and Conterminous U.S. Summaries
	Skye Wills1*, Terrance Loecke2, Stephen Roecker3

	1.44 | Spatial assessments for the mapping and monitoring of soil organic carbon: Using stakeholder engagement processes 
	Tor-Gunnar Vågen1, Leigh Ann Winowiecki2*, Constance Neely3, Sabrina Chesterman4, Mieke Bourne5

	1.45 | Soil Spectral Libraries for monitoring and reporting on Sustainable Development Goal indicators in Northern Greece
	Nikolaos L. Tsakiridis1, Nikolaos Tziolas2, George Galanis3, Eyal Ben-Dor4, George C. Zalidis2, 3,*

	1.46 | Estimation of soil organic carbon stocks in the northeast Tibetan Plateau
	Ganlin Zhang, Renmin Yang

	Theme 2

Maintaining and/or increasing SOC stocks
(fostering SOC sequestration)
	2.1 | Deep ploughing mineral soils for SOC sequestration
	Viridiana Alcántara Cervantes1,2*, Axel Don2, Reinhard Well2, Florian Schneider2, Rolf Nieder3

	2.2 | Factors limiting SOC sequestration by no-tillage in Mediterranean agroecosystems
	Jorge Álvaro-Fuentes1*, Daniel Plaza-Bonilla1, José Luis Arrúe1, Carlos Cantero-Martínez2

	2.3 | Carbon Sequestration by an Accelerated compost in an Alfisol
	AyanfeOluwa O. E.1*, O. O. AdeOluwa2 and V. O. Aduramigba-Modupe3

	2.4 | Long-term fertilization impacts on temperature sensitivity of soil organic carbon decomposition under wheat based cropping systems
	Avijit Ghosh1, Ranjan Bhattacharyya2*, B.S. Dwivedi3, M.C. Meena4, B. Aggarwal5, R. Agnihorti6

	2.5 | Agricultural practices that store organic carbon in soils: is it only a matter of inputs ?
	Claire Chenu1*, Rémi Cardinael1,2, 3, Bénédicte Autret4, Tiphaine Chevallier2, Bertrand Guenet5, Cyril Girardin1, Thomas Cozzi1, Hélène Guiller1,3, Bruno Mary4.

	2.6 | Conservation agriculture, an option for carbon sequestration in soil. Case study in Guantánamo, Cuba.
	Marianela Cintra Arencibia * 1, Oneyda Hernández Lara2, Teudys Limeres Jiménez1

	2.7 | Soil organic carbon in Mediterranean cropping systems and the influence of climate change on soil physical qualities
	Pellegrini S.1, Agnelli A.E.1, Andrenelli M.C.1, Barbetti R.1, Lo Papa G.2, Madrau S1, Priori S.1, Costantini E.A.C.1*

	2.8 | Biochar as a strategy for sustainable land management and climate change mitigation 
	Annette Cowie1*, Lukas Van Zwieten2, Bhupinder Pal Singh2, Ruy Anaya de la Rosa3

	2.9 | The potential of reducing tillage frequency and incorporating plant residues as a strategy for climate change mitigation in semiarid Mediterranean agroecosystems
	Almagro, M1., Garcia-Franco, N2., de Vente, J*1;Boix Fayos, C1.; Diaz-Pereira, E1; Martínez-Mena, M1.

	2.10 | Losses and redistribution of organic carbon by erosion in fragile agricultural and restored catchments
	Boix Fayos, C1, de Vente, J1*, Nadeu, E1, Almagro, M1, Pérez-Cutillas, P2, Navas, A3, Gaspar, L4, Martínez-Mena, M1

	2.11 | Land management impact on oil organic carbon stocks – what do we really know?
	Axel Don*

	2.12 | Effects of land use/land cover on aggregate fractions, aggregate stability, and aggregate-associated organic carbon in a montane ecosystem
	Tshering Dorji1*, Inakwu O. A. Odeh2, Damien J. Field3

	2.13. | Application of the FAO Ex-ACT tool for carbon balance accounting in the agroecosystems of Tajikistan
	*Olga Golubeva1, German Kust2, Murod Ergashev3,Olga Andreeva4

	2.14 | Regenerative development to reverse climate change: Quantity and quality of soil carbon sequestration control rates of CO2 and climate stabilization at safe levels 
	Thomas J. Goreau1

	2.15 | The effect of forest harvest on soil carbon: a global meta-analysis
	Rob Harrison,1,2*, Jason James1, David Butman1, Cole Gross1, Irae Guerrini2

	2.16 | Influence of Nitrogen Fertilizer Application on Organic Carbon Content of Underutilized Vegetable Grown Soils In Southwestern Nigeria
	Idowu M. K*1., Oyedele, D. J.2 and Oladele, A. O3.

	2.17 | Soil Macrofauna and Their Role in Soil Remediation
	Kokhia Mzia

	2.18 | ESTIMATION OF THE SOIL CARBON SEQUESTRATION IN A FOUR YEAR ROTATION MANAGED WITH CONVENTIONAL AND CONSERVATIVE METHODS
	Lorenzo D’Avino1, Giovanni L’Abate1(*), Francesca Chiarini2 , Federico Correale2, Francesco Morari3

	2.19 | Significant offset of long-term potential soil carbon sequestration by nitrous oxide emissions in the EU
	Emanuele Lugato1*, Arwyn Jones1, Adrian Leip1 and Luca Montanarella1

	2.20 | Temporal variations in soil organic matter content of different land use types in South West Nigeria
	Mesele Samuel Ayodele1*, Adigun James Kehinde2

	2.21 | Ecological intensification increases soil C stocks via changes in crop residue traits
	Pablo  García-Palacios1, Andreas Gattinger2, Helene Bracht-Jørgensen3, Lijbert Brussaard4, Filipe Carvalho5, Helena Castro5, Jean-Christophe Clément6,7, Gerlinde De Deyn4, Tina D’Hertefeldt3, Arnaud Foulquier6, Katarina Hedlund3, Sandra Lavorel6, Nicolas 

	2.22 | Investigations on carbon–structure-relations in aggregated soils subjected to different tillage intensity
	A.Mordhorst1*, R. Horn1

	2.23 | Effects of different thinning intensities on soil carbon storage in Pinus laricio forest (Apennine, South Italy).
	Muscolo A*., Settineri G., Mallamaci C., Attinà E.,  Sidari M.

	2.24 | Increasing soil organic carbon and enhancing soil moisture holding capacity through tank silt application to adapt climate change
	R Adhinarayanan

	2.25 | Regenerative organic farm management practices mitigate agro-ecosystem vulnerability to climate change by sequestering carbon and building resilience
	Kristine Nichols1*, Emmanuel Omondi1, Andrew Smith1, and Jeff Moyer1

	2.26 | Land Use Changes on Soil Carbon Dynamics, Stocks in Eastern Himalayas, India
	Dhermesh Verma1, B.P. Bhatt2, Brajendra3, Ranjan Bhattacharyya4 and Lehar Jyoti5 

	2.27 | Family coffee farmers improve mountain soils
	Alberto Pascual Q1

	2.28 | Assessing the potential of soil carbon sequestration in African soils 
	Razafimbelo T. M1*., Bernoux M.2, Badiane Ndour N.Y.3, Barthès B.4, Masse D.4, Sabir M.5, Aholoukpe H.6, Amadji G.6, Balarabe O.7,8, Hien E.9,  Koné A.10, Abgassi A.11, Sall S.12,  Andriamananjara A.1, Razakamanarivo H.1, Blanchart E.13, , Albrecht A.4, G

	2.29 | Le carbone organique du park agroforestier à base d’Acacia et du Niébé à N’Dounga, au Niger.
	Addam Kiari Saidou1*, Abdou Latif Yussouf2 et Ambouta Jean Marie Karim2

	2.30 | Agricultural long-term field experiments as a basis to monitor soil organic carbon
	Taru Sandén1*, Georg Dersch1, Andreas Baumgarten1, Heide Spiegel1

	2.31 | A novel approach for on-farm assessment, prediction and management of SOC
	Vinayak S. Shedekar1*, Rafiq Islam2

	2.32 | Crop yields, soil organic carbon, and greenhouse gas emissions: trade-off lessons from a long-term experiment in Western Kenya
	Kihara J., Paul B. and Sommer R.,  

	2.33 | Soil Organic Carbon stabilization in compost amended soils
	Riccardo Spaccini *1,2, Alessandro Piccolo1,2 

	2.34 | LIFE CarbOnFarm project: Technologies to Stabilize Soil Organic Carbon and Farm Productivity, Promote Waste Value and Climate Change Mitigation
	
Riccardo Scotti1, Chiara Bertora2, Vittoria Pastore3, Martina Antonucci4, Catello Pane1, Stefano Gaudino2,Alessandro Persiani3, Roberto Sorrentino1, Vincenzo Di Meo4, Carlo Grignani2, Massimo Zaccardelli1, Giuseppe Celano5, Riccardo Spaccini4*

	2.35 | Follow up of the Status of the World’s Soil Resources Report 2015. Global management of Soil Organic Matter (SOM)
	Miguel A. Taboada1

	2.36 | Urban soils as hotspots of anthropogenic carbon accumulation.
	Viacheslav Vasenev*1, Yakov Kuzyakov2

	2.37 | Dynamics of soil carbon sequestration under oil palm plantations of different ages
	*Brahene, Sebastian Wisdom1, Owusu-Bennoah, Emmanuel2, Abekoe, Mark Kofi3

	2.38 | Manure application increased grain yield and soil organic carbon across China’s agricultural land
	Guiying Jiang1, Wenju Zhang1, Minggang Xu1*, Jinzhou Wang1, Daniel V. Murphy 2

	Theme 3
	THEME 3.1 | Managing SOC in soils with high SOC (peatlands, permafrost, and black soils)
	3.1.1 | Peat soil carbon monitoring and management in Indonesia
	Fahmuddin Agus, Maswar, Ratri Ariani, Anny Mulyani, Neneng L. Nurida, Fitri Widiastuti  

	3.1.2 | Distribution of tropical peatland types, their locating and current degradation status
	Alexandra Barthelmes*1& Cosima Tegetmeyer1

	3.1.3 | Managing of Karst Peatland Use and Potential Rehabilitation in Dinaric Region
	Hamid Čustović1*, Melisa Ljuša2, Tomaž Prus3

	3.1.4 | The potential of responsible peatland management to reduce global soil carbon loss and greenhouse gas emissions
	Chris Evans*1, Sue Page2, Ross Morrison3, Rebekka Artz4, Lahiru Wijedasa5

	3.1.5 | Quantifying terrestrial ecosystem carbon stocks for future GHG mitigation, sustainable land-use planning and adaptation to climate change in the Québec province, Canada
	Michelle Garneau*, Simon van Bellen

	3.1.6 | Re-wetting drained peatlands can potentially reduce large greenhouse gas emissions
	Hongxing He1*, Åsa Kasimir1

	3.1.7 | Water migration of soil organic carbon in soils and landscapes in humid forests of middle taiga (Arkhangelsk region, Russian Federation). 
	*German Kust1, Olga Andreeva2

	3.1.8 | Effects of a raised water table on CO2 and CH4 soil emissions and celery yield from agricultural peat under climate warming conditions
	Magdalena Matysek*1, Donatella Zona2, Jonathan Leake3, Steve Banwart4

	3.1.9 | An expert system model for mapping tropical wetlands and peatlands 
	Thomas Gumbricht1, Rosa Maria Roman-Cuesta2*, Daniel Murdiyarso2

	3.1.10. | Evaluation of annual carbon losses due to “soil respiration”
	Siabruk Olesya

	3.1.11 | Ukrainian chernozems as a factor in global food security and resilience of agriculture to climate change
	Sviatoslav Baliuk1, Vitaliy Medvedev2, Anatoliy Kucher3, Vadim Solovey4, Arkadiy Levin5*, Yuriy Kolmaz6

	3.1.12 | Alarming loss of soil carbon stores due to intensive forestry measures in the Boreal forest zone in Finland
	Heikki Simola 1,2

	3.1.13 | Peatland restoration in Russia for reduction of carbon losses and greenhouse gases emissions: the experience of large scale rewetting project
	Andrey Sirin1*, Gennady Suvorov1, Maria Medvedeva1, Tatiana Minayeva1,2, Hans Joosten3, Irina Kamennova5, Aleksandr Maslov1, Anna Vozbrannaya5, Maxim Chistotin6, Anastasiya Markina1, Dmitry Makarov1, Tamara Glukhova1, John Couwenberg3, Marcel Silvius2, Jo

	3.1.14 | Diminishing peat oxidation of agricultural peat soils by infiltration via submerged drains
	J.J.H. van den Akker* 1, R.F.A. Hendriks2

	THEME 3.2 | Managing SOC in grasslands, and livestock production systems
	3.2.1 | Land cover and land use change driven change of regional soil organic carbon storage in croplands and grasslands of North-East Slovakia
	Rastislav Skalský1, Gabriela Barančíková1*, Štefan Koco1, Jarmila Makovníková1, Zuzana Tarasovičová1, Ján Halas1, Peter Koleda1, Monika Gutteková1 & Jozef Takáč1 

	3.2.2 | Carbon Sequestration Potential in the Savannas Ecosystems of Venezuelan Flatlands
	R.M. Hernández-Hernández1, D. Acevedo2, L. Sarmiento2.

	3.2.3 | Long-term effect of different agricultural soil use and management systems on the organic carbon content of Uruguay prairie soils.
	Fernando García-Préchac, Oswaldo Ernst, Gullermo Siri-Prieto2, Lucía Salvo2, Andrés Quincke and José A. Terra3

	3.2.4 | C sequestration of a grazed permanent grasslands: uses of complementary methods for data analyses and interpretation 
	K Klumpp1*, JMG Bloor 1, R Nemoto1, D Herfurth1, D Darsonville1

	3.2.5. | Sub-surface soil organic carbon stock affected by tree lines in an oxisol under integrated crop-livestock-forestry in the southern Amazona
	Madari, B.E.1*, Oliveira, J.M.1,2, Carvalho, M.T.M.1, Wruck, F.J.1, Machado, P.L.O.A.1

	3.2.6. | IMPACT OF LAND USE AND SOIL DEPTH ON SOIL ORGANIC CARBON ACCUMULATION AND OTHER SOIL PROPERTIES IN MINNA, SOUTHERN GUINEA SAVANNA OF NIGERIA.	
	Uzoma, O.A, SAAD, F, Ugboko, F.A, Ighravwe, G.A, Abdullah, A and Bala, A

	3.2.7. | Is it possible to mitigate greenhouse gas emissions from agricultural soil by introduction of temporary grassland into cropping cycles?
	Rumpel, C1,*, Massad, R.S.2, Crème, A.1, Carozzi, M.2, Chabbi, A.3, Klump, K.4, Leroux, X. 5, Martin, R. 4, Vuichard, N.6

	3.2.8. | Digging Deeper: Storing Stable Carbon for Climate Smart Land Management
	Rachel E. Creamer1, Gemma Torres-Sallan2,3, Lilian O’Sullivan2, Gary Lanigan2, Iolanda Simo2, Ken Byrne4, and Rogier P. O. Schulte1* 

	3.2.9. | Soil organic carbon stock changes under grazed grasslands in New Zealand
	Louis A Schipper1,2, Paul L Mudge3,2, Miko U F Kirschbaum4,2, Carolyn B Hedley4,2,  Nancy E Golubiewski4,5, Simeon J Smaill6, Francis M Kelliher7,8,2, David Whitehead8,2 *

	THEME 3.3 | Managing SOC in dryland soils
	3.3.1 | EFFECT OF DEFORESTATION AND MANAGEMENT ON SOIL CARBON STOCKS IN THE SOUTH AMERICAN CHACO
	Osinaga, N.1,3*; 1; Álvarez, C.R.*1; Taboada, M.A.1,2,3

	3.3.2 | Integrated Use of Organic Carbon, Plant Nutrients and Bio-Fertilizers is Key to Improve Field Crops Productivity under Arid and Semiarid Climates
	3.3.3 | Soil Inorganic Carbon and Climate Change in drylands? An emerging issue?
	Chevallier T1*, Cournac L1, Bernoux M1,4, Cardinael R2, Cozzi T3, Girardin, C3, Chenu, C3 

	3.3.4 | Mapping of Soil Organic Carbon Stock in the Arab Countries
	Darwish*, T. and Fadel1, A.

	3.3.5 | National Land Degradation Neutrality Targets Foster SOC Sequestration in Turkey
	Hamza Keskin1*, Günay Erpul2

	3.3.6 | Soil Organic Carbon: A Key Factor of Sustainable Agriculture in Iran
	Farhad Moshiri1*, Saeed Samavat2 and Mohammad Reza Balali3

	3.3.7 | Carbon Management and Sequestration in Dryland Soils of Morocco: Nexus Approach
	Rachid Moussadek1* & Rachid Mrabet1

	3.3.8 | Challenges of soil organic carbon sequestration in drylands
	Rachid Mrabet1, Mohamed Badraoui1,2, Rachid Moussadek1, and  Brahim Soudi2

	3.3.9 | Rehabilitating degraded croplands for improved crop productivity and soil carbon sequestration on smallholder farms in Zimbabwe
	1Nezomba, H*, 1Mtambanengwe, 1F, Mapfumo, P and 2Tittonell, P 

	3.3.10 | Protection of soil from the loss of organic carbon by taking into account erosion and managing land use at varying soil type: indication from a model semiarid area
	Sergio Saia1*, Calogero Schillaci 2,3, Aldo Lipani4, Maria Fantappiè5, Michael Märker3,6, Luigi Lombardo7, Maria G. Matranga8, Vito Ferraro8, Fabio Guaitoli9, Marco Acutis2 

	3.3.11 | Sequestering soil carbon in the low input farming systems of the semi-arid tropics – does litter quality matter?
	Anthony M. Whitbread1*, Rod Lefroy2, Graeme Blair3





