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Capitulo 7
Conclusiones

La concentracién de CO, y otros gases de efecto invernadero en la atmdsfera se
estd incrementando como resultado del uso de combustibles fésiles, la produccién
de cemento y el cambio en el uso de la tierra. Este incremento de gases de efecto
invernadero en la atmésfera estd conduciendo al cambio climético y al calentamiento
global. La preocupacién acerca del cambio climético condujo al Protocolo de Kyoto,
en una gran mayoria de los paises se comprometieron a la reduccion de sus emisiones
de gases de invernadero y a incrementar los sumideros de carbono. Actualmente, la
biosfera se considera que sea un sumidero de carbono que absorbe alrededor de 2,8
gigatoneladas de carbono al afio, lo cual representa el 30 por ciento de las emisiones de
los combustibles fésiles.

El proceso de secuestro de carbono del suelo o flujo de carbono al suelo forma
parte del balance del carbono global. Muchos de los factores que afectan el flujo de
carbono hacia y desde el suelo son afectados por las pricticas de manejo de la tierra.
Si bien se desconoce el potencial real de retencién del carbono del suelo terrestre,
cualquier accién para secuestrar el carbono en la biomasa y en el suelo, en términos
generales, incrementard su contenido de materia orgdnica. A su vez, esto tendrd un
impacto positivo sobre los ecosistemas desde el punto de vista ambiental, agricola y
sobre la biodiversidad. El potencial de secuestro de carbono a largo plazo se determina
mediante el ingreso de carbono en los suelos y el tiempo de residencia en el depdsito
en el cual se almacena el carbono.

Los suelos de las tierras dridas han perdido una cantidad importante de carbono y
estos tienen un gran potencial de rehabilitacion desde el punto de vista del secuestro de
carbono, estimado en 12-16 Pg de carbono. Existen vastas dreas de ecosistemas aridos
en los paises en desarrollo donde el mejoramiento de los sistemas agricolas podria
adicionar carbono a los suelos. Los resultados de los estudios de caso presentados en
este informe muestran que existen diferentes practicas para incrementar el contenido
de carbono en los suelos.

Puesto que el secuestro de carbono en si mismo no es una prioridad en los paises
de menores recursos, las opciones de manejo de la tierra que incrementan el secuestro
de carbono y al mismo tiempo mejoran la productividad y previenen la erosién y
desertificacion son de gran interés en estas regiones. Sin embargo, no es probable
que los mecanismos actuales, tales como el MDL, puedan suministrar los fondos
necesarios para ello. Aunque los suelos son el principal reservorio terrestre de carbono
y se reconoce a la agricultura como una de las causas de emisiones de gases de efecto
invernadero, ni las pricticas de manejo de suelos ni las de uso la tierra son elegibles
dentro del primer periodo de compromisos del Protocolo de Kyoto.

Sin embargo, son necesarias inversiones en el secuestro de carbono en las tierras
aridas, como dreas menos favorecidas debido a que constituyen el sitio de asentamiento
de una gran cantidad de personas de escasos recursos y porque son los guardianes
de recursos ambientales importantes que se encuentran en riesgo de degradacién o
desaparicion. Las inversiones en mejor manejo de la tierra para incrementar la fertilidad
del suelo y el secuestro de carbono también pueden justificarse, en muchos casos,
debido a que constituyen situaciones positivas con mayor productividad agronémica y
que contribuyen al crecimiento de la economia nacional, la seguridad alimentaria y la
conservacion de la biodiversidad.
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Incrementar el secuestro de carbono en las tierras dridas degradadas podria tener
beneficios ambientales, econémicos y sociales para las poblaciones locales. Esta podria
incrementar los beneficios de los productores, asi como mitigar el calentamiento global,
al menos en las proximas décadas, hasta que se desarrollen fuentes alternativas de energia.
Por lo tanto, las iniciativas de secuestro de carbono vinculadas con el mejoramiento de
los suelos degradados y la productividad de las plantas, y consecuentemente con la
seguridad alimentaria y la mitigacién de la pobreza en las regiones de tierras dridas, son
bienvenidas y se encuentran entre las principales prioridades de la FAO.

Como es improbable que un enfoque puramente de mercado del carbono pueda ser
aplicable en los sistemas agricolas en pequena escala de los paises en desarrollo, serd
necesaria una estrategia multilateral para la movilizacién de fondos. El Mecanismo
Global de la CCD promueve esa via multilateral al implementar su mandato de
incrementar la efectividad y eficiencia de los recursos financieros existentes y explorar
mecanismos nuevos y adicionales de financiacién para la implementacién de la
convencién. Esto hace énfasis especifico sobre los sistemas agricolas de las dreas de
tierras dridas de los paises en desarrollo. Los enfoques multilaterales incluyen fuentes
para combatir el cambio climético con los fondos contra la desertificacién, los vinculos
con medio de vida sostenibles y la provisién de beneficios visibles para los habitantes
locales y la movilizacidn de recursos del sector privado.

La CCD, el UNMCC, el CBD vy el Protocolo de Kyoto comparten un objetivo
comun: el manejo adecuado de los suelos, incluyendo el incremento del carbono en el
suelo. Por lo tanto, un objetivo importante del programa FAO-GM sobre secuestro
de carbono es promover la sinergia entre las convenciones y el sector privado para el
establecimiento de un fondo ambiental, especialmente para proyectos de secuestro de
carbono en las tierras dridas. Existen oportunidades para las asociaciones bilaterales
con las instituciones en los paises industriales para iniciar los proyectos de secuestro
de carbono que involucran las comunidades locales, también vinculados a las redes
globales sobre secuestro de carbono. La FAO entiende que deben realizarse mds
esfuerzos para explorar y explotar esas oportunidades.

La FAO tomari parte en el disefio y ejecucion de programas en tierras dridas de los
paises tropicales en base a las politicas regionales. También, hard notar a los gobiernos
los beneficios que las medidas de secuestro de carbono pueden traer a las comunidades
y sociedades agricolas de las tierras dridas. La FAO podria cumplir también una
funcién importante al proporcionar un soporte institucional seguro para la ejecucién
de los programas de secuestro de carbono que promueven la colaboracién entre los
productores locales y los inversionistas.



111

Referencias

Abdurahman, M.D., Seeling, B., Rego, T.J. y Reddy, B.B. 1998. Organic matter inputs by
selected cropping systems on a Vertisol in the semi-arid tropics of India. Ann. Arid Zone,
37:363-371.

Abril, A. y Bucher E.H. 2001. Overgrazing and soil carbon dynamics in the western Chaco of
Argentina. Appl. Soil Ecol., 16: 243-249.

Albaladejo, J., Martinez-Mena, M., Roldin, A. y Castillo, V. 1998. Soil degradation and
desertification induced by vegetation removal in a semi arid environment. Soi/ Use Man.,
14: 1-5.

Alvarez, R. 2001. Estimation of carbon losses by cultivation from soils of the Argentine Pampa
using the Century Model. Soil Use Man., 17: 62-66.

Alvarez, R., Diaz, R.A., Barbero, N., Santanatoglia, O. J. y Blotta, L. 1995. Soil organic carbon,
microbial biomass and CO2-C production from 3 tillage systems. Soil Till. Res., 33: 17-28.

Ansley, R.J., Dugas, W.A., Heuer, M.L. y Kramp, B.A. 2002. Bowen ratio/energy balance
and scaled leaf measurements of CO2 flux over burned Prosopsis savanna. Ecol. Appl., 12:
948-961.

Badiane, A.N., Khouma, M. y Seng, M. 2000. Région de Diourbel: Gestion des sols. Drylands
Research Working Paper 15. Crewkerne, R.U., Drylands Research.

Balescent, J., Chenu, C., y Baladane, M. 2000. Relationship of soil organic matter dynamics to
physical protection and tillage. Soil Till. Res., 53: 215-220.

Bass, S. y Dubois, O. 2000. Rural livelihoods and carbon management. Londres, IIED.

Batjes, N.H. 1999. Management options for reducing CO2-concentrations in the atmosphere
by increasing carbon sequestration in the soil. Wageningen, Paises Bajos, International Soil
Reference and Information Centre.

Batjes, N.H. y Sombroek, W.G. 1997. Possibilities for carbon sequestration in tropical and
subtropical soils. Glob. Change Biol., 3: 161-173.

Bayer, C., Mielniczuk, J., Amado, T. J. C., Martin-Neto, L. y Fernindes, S.V. 2000. Organic
matter storage in a sandy clay loam Acrisol affected by tillage and cropping systems in
southern Brazil. Soil Till. Res., 54: 101-109.

Breman, H. y De Wit, C.T. 1983. Rangeland productivity and exploitation in the Sahel Science,
221: 1311 -1347.

Breman, H., Groot, J. J. R. y van Keulen, H. 2000. Resource limitations in Sahelian agriculture.
Global Environmental Change — Human and Policy Dimensions.

Buschiazzo, D. E., Hevia, G. G., Hepper, E. N., Urioste, A., Bono, A. A. y Babinec, F. 2001.
Organic C, N and P in size fractions of virgin and cultivated soils of the semi-arid pampa of
Argentina. J. Arid Env., 48: 501-508.

Butterworth, J. A., Adolph, B. y Satheesh, P.V. 2000. Human and social capital aspects of
soil nutrient management, India. Working Document. Chatham, R.U., Natural Resources
Institute; Hyderabad Pastapur, India, Deccan Development Society; Tiptur Lakihalli, India,
BAIF Institute of Rural Development.

Campbell, C. A., Zentner, R. P, Selles, E, Biederbeck, V. O., McConkey, B. G., Blomert, B. y
Jefferson, P.G. 2000. Quantifying short-term effects of crop rotations on soil organic carbon
in southwestern Saskatchewan. Can. J. Soil. Sci., 80: 193-202.

Chan, K.Y. y Bowman, A.M. 1995. Degradation of Australian vertisols after conversion from
native grassland (Astrebla lappacea) to continuous cropping in a semi-arid subtropical
environment. Zrop. Grass., 29: 210-217.

Chone, T., Andreux, E, Correa, J. C., Volkoff, B. y Cerri, C.C. 1991. Changes in organic
matter on an Oxisol from the Central Amazonian forest during eight years as pasture



112

Secuestro de carbono en tierras dridas

determined by 13C isotope composition. Iz J. Berthelin, ed. Diversity of environmental
biogeochemistry, pp. 397-405. Amsterdam, Paises Bajos, Elsevier.

Cole, V., Cerri, C., Minami, K., Mosier, A., Rosenberg, N. y Sauerbeck, D. 1996. Agricultural
options for mitigation of greenhouse gas emissions. Iz R.T. Watson, M.C. Zynuowera &
R.H. Moss, eds. Climate change 1995. Impact, adaptations and mitigation of climate change:
scientific technical analyses, pp. 744-771. Contribution of Working group II to the Second
Assessment Report of the IPCC. Cambridge, R.U., Cambridge University Press.

Cole, C.V., Paustian, K., Elliott, E. T., Metherell, A. K., Ojima, D. S., y Parton, W. J. 1993.
Analysis of agroecosystems carbon pools. Wat. Air Soil Poll., 70: 357-371.

Coleman, K. y Jenkinson, D.S. 1995. RothC-26 3. A model for the turnover of carbon in soil:
model description and users guide. ISBN 0951 4456 69.

Collinson, M. 2000. Farming systems research — understanding farmers and their farming. /n: A
history of farming systems research. Wallingford, R.U., CABI; Roma, FAO.

Costantini, A., Cosentino, D. y Segat, A. 1996. Influence of tillage systems on biological
properties of a Typic Argiudoll soil under continuous maize in central Argentina. Soil Till.
Res., 38: 265-271.

Cox, P. M, Betts, R. A., Jones, C. D., Spall, S.A. y Totterdell, L.J. 2000. Acceleration of global
warming due to carbon-cycle feedbacks in a coupled climate model. Nature, 408: 184-187.

Curtin, D., Wang, H., Selles, E, Zentner, R. P., Biederbeck, V. O. y Campbell, C.A. 2000.
Legume green manure as partial fallow replacement in semi-arid Saskatchewan: effect on
carbon fluxes. Can. J. Soil. Sci., 80, 499 -505.

Dahiya, R., Malik, R. S. y Jhorar, B.S. 2001. Organic mulch decomposition kinetics in semi-
arid environment at bare and crop field conditions. Arid Land Res. Man., 15, 49-60.

Del Giorgio, P. A. y Duarte, C. M. 2002. Respiration in the open ocean. Nature, 420: 379-383.

Diaz-Zorita, M., Duarte, G. A. y Grove, J.H. 2002. A review of non-till systems and soil
management for sustainable crop production in the subhumid and semi-arid Pampas of
Argentina. Soil Till. Res., 65: 1-18.

Doran, J. W., Elliott, E. T. y Paustian, K. 1998. Soil microbial activity, nitrogen cycling, and
long-term changes in organic carbon pools as related to fallow tillage management. Soil Till.
Res., 49: 3-18.

Dregne, H. E. 1976. Soils of Arid Regions. Elsevier, Amsterdam, Paises Bajos. p. 237.

Dregne, H. E. 2002. Land degradation in drylands. Arid Land Res. Man., 16: 99-132.

Drinkwater, L. E., Wagoner, P. y Sarrantonio, M. 1998. Legume-based cropping systems have
reduced carbon and nitrogen losses. Nature, 396: 262-265.

Duiker, S. W. y Lal, R. 2000. Carbon budget study using CO2 flux measurements from a no till
system in central Ohio. Soil Till. Res., 54: 21-30.

El Tahir, B. A. y Madibo, M.G. (en prensa). Potential of indigenous leguminous tree species in
improving properties of sandy soil in North Kordofan, Sudan.

Ellert, B. H. y Janzen, H. H. 1999. Short-term influence of tillage on CO2 fluxes from a semi-
arid soil on the Canadian Prairies. Soil Till. Res., 50: 21-32.

Elmgqvist, B. y Olsson, L. 2003. A resilient dryland farming system under threat — gum arabic.
Int. J. Agrofor.

Falkowski, P., Scholes y R. J., Boyle, E. 2000. The global carbon cycle: a test of our knowledge
of earth as a system. Science, 290: 291-296.

Falloon, P. y Smith, P. 2002. Simulating SOC changes in long-term experiments with RothC and
CENTURY: a model evaluation for a regional scale application. Soz/ Use Man., 18: 101-111.

FAO. 1999a. Prevention of land degradation, enhancement of carbon sequestration and
conservation of biodiversity through land-use change and sustainable land management with
a focus on Latin America and the Caribbean. Roma.

FAO. 1999b. Kenya — country report, por S. M. Nandwa, P. T. Gicheru, J. N. Qureshi, C.
Kibunja y S. Makokha. In: H. Nabhan, A. M. Mashali y AR. Mermut, eds. Integrated
sotl management for sustainable agriculture and food security in Southern and East Africa.
Roma.



Referencias

113

FAO. 2000a. Understanding farming systems. A history of farming systems research, by R. Hart.
Roma.

FAO. 2000b. Land resources potential and constraints at region and country levels. World Soil
Resources Report No. 90. Roma.

FAO. 2001a. Farming systems and poverty. Improving farmer’s liveliboods in a changing world,
por J. Dixon, A. Gulliver y D. Gibbon. Roma, y Banco Mundial, Washington DC.

FAO. 2001b. Soil carbon sequestration for improved land management, por M. Robert. World
Soil Resources Report No. 96. Roma.

FAO. 2002a. Land degradation assessment in drylands — LADA project. World Soil Resources
Reports No. 97. Roma.

FAO. 2002b. Harvesting carbon sequestration through land-use change: A way out of rural
poverty? In: The state of food and agriculture 2002. Roma.

FAO. 2003. Data sets, indicators, and methods to assess land degradation in drylands. World Soil
Resources Report No. 100. Roma.

FAOCLIM 2. 2000. Worldwide agroclimatic database. FAO Agrometeorology Group.

Feng, Y. S. y Li, X. M. 2001. An analytical model of soil organic carbon dynamics based on a
simple «hockey stick» function. Soil Sci., 166: 431-440.

Franzluebbers, A. J., Hons, E M. y Zuberer, D.A. 1995. Tillage-induced seasonal changes in
soil physical properties affecting soil CO2 evolution under intensive cropping. Soil Till. Res.,
34: 41-60.

Franzluebbers, A. J., Stuedemann, J. A., Schomberg, H. H. y Wilkinson, S. R. 2000. Soil
organic C and N pools under long-term pasture management in the Southern Piedmont
USA. Soil Biol. Biochem., 32: 469—478.

Garg, V.K. 1998. Interaction of tree crops with a sodic soil environment: Potential for
rehabilitation of degraded environments. Land Deg. Dev., 9: 81-93.

Garin, P. y Faye, A. 1990. Evolution du role du bétail dans la gestion de la fertilité des terroirs
sereer au Sénégal. Cah. Rech. Dév., 26: 65-84.

Garten, C. T. y Wullschleger, S.D. 2000 Soil carbon dynamics beneath switchgrass as indicated
by stable isotope analysis. J. Env. Qual., 29: 645-653.

Gaur, A. C. 1992. Bulky organic manure and crop residues. In: Fertiliser, organic manure,
recyclable organic waste and biofertiliser, pp. 36-51. New Delhi, Fertiliser Development and
Consultant Organisation.

Geesing, D., Felker, P. y Bingham, R.L. 2000. Influence of mesquite (Prosopis glandulosa) on
soil nitrogen and carbon development: implications for global carbon sequestration. J. Arid
Env., 46: 157-180.

Geiger, S. C., Manu, A. y Bationo, A. 1992. Changes in a sandy sahelian soil following. Crop
residue and fertiliser additions. Soil Sci. Soc. Am. J., 56: 172-177.

Gichuki, E N. 2000. Makueni district profile: rainfall variability, 1950-1997. Drylands Research
Working Paper 2. Crewkerne, R.U., Drylands Research.

Glenn, E. P, Pitelka, L. E y Olsen, M.W. 1992. The use of halophytes to sequester carbon. Wat.
Air Soil Poll., 64: 251-263.

Glenn, E., Squires, V., Olsen, M. y Frye, R. 1993 Potential for carbon sequestration in drylands.
Wat. Air Soil Poll., 70: 341-355.

Goldewijk, K. K., Vanminnen, J. G., Kreileman, G. J. J., Vloedbeld, M. y Leemans, R. 1994.
Simulating the carbon flux between the terrestrial environment and the atmosphere. Wat. Air
Soil Poll., 76: 199-230.

Gregorich, E. G., Drury, C. F. y Baldock, J.A. 2001. Changes in soil carbon under longterm
maize in monoculture and legume-based rotation. Can. J. Soil. Sci., 81: 21-31.

Gregorich, E. G., Rochette, P., McGuire, S., Liang, B. C. y Lessard, R. 1998. Soluble organic
carbon and carbon dioxide fluxes in maize fields receiving spring-applied manure. J. Env.
Qual., 27: 209-214.

Harris, E 2000. Changes in soils fertility under indigenous agricultural intensification in the
Kano region. Drylands Research Working Paper 36. Crewkerne, R.U., Drylands Research.



114

Secuestro de carbono en tierras dridas

Haynes, R.]J. y Naidu, R. 1998. Influence of lime, fertilizer and manure applications on soil
organic matter content and soil physical conditions: a review. Nut. Cyc. Agroeco., 51:
123-137.

Heathcote, R. 1983. Arid lands: their use and abuse. Londres, Longman.

Hilhorst, T. y Muchena, E 2000. Managing soil fertility in Africa: diverse settings and changing
practice. In T. Hilhorst y E Muchena, eds. Nutrients on the move: soil fertility dynamics in
African farming systems. Londres, IIED Drylands Programme.

Hoffmann, I. y Gerling, D. 2001. Farmers” management strategies to maintain soil fertility in a
remote area in northwest Nigeria. Ag. Ecosys. Env., 86: 263-275.

Houghton, R. A. 1995. Changes in the storage of terrestrial carbon since 1850. In R. Lal, J.
Kimble, E. Levin y B.A. Stewart, eds. Soils and global change, pp. 45-65. CRC Press. Inc.

Humpbhries, S. W. y Long, S.P. 1995. WIMOVAC: a software package for modelling the
dynamics of plant leaf and canopy photosynthesis. Cabios, 11: 361-371.

Hunt, D. 1991. Farm system and household economy as frameworks for prioritising and
appraising technical research: a critical appraisal of current approaches. n D.H.M. Haswell,
ed. Rural households in emerging societies: technology and change in sub- Saharan Africa,
pp- 49-76. Oxford, R.U., Berg.

Hussain, I., Olsson, K. R. y Ebelhar, S.A. 1999. Long-term tillage effects on soil chemical
properties and organic matter fractions. Soil Sci. Soc. Am. J., 63: 1335-1341. International
Fund for Agricultural Development. 1988. Appraisal Report, En Nahud Cooperative Credit
Project. Khartoum.

IPCC. 1990. Report of the Intergovernmental Panel on Climate Change. Geneva y Nairobi,
WMP/UNEP.

IPCC. 1996. Climate change 1995. Impacts, adaptations and mitigation of climate change:
scientific, technical analyses. Working Group II. Cambridge, RU, Cambridge University
Press.

IPCC. 2000. Land use, land use change and forestry. A special report of the IPCC. Cambridge,
R.U., Cambridge University Press.

IPCC. 2001. Climate change: the scientific basis. Cambridge, R.U., Cambridge University
Press.

Izac, A. M. N. 1997. Developing policies for soil carbon management in tropical regions.
Geoderma, 79: 261-276.

Izaurralde, R. C., McGill, W. B. y Rosenberg, N.J. 2000. Carbon cost of applying nitrogen
fertiliser. Science, 288: 809-810.

Jacinthe, P. A., Lal, R. y Kimble, J .M. 2002. Carbon budget and seasonal carbon dioxide
emission from a central Ohio Luvisol as influenced by wheat residue amendment. Soil Till.
Res., 67: 147-157.

Jackson, R. B., Banner, J. L., Jobbagy, E. G., Pockman, W.T. y Wall, D.H. 2002. Ecosystem
carbon loss with woody plant invasion of grasslands. Nature, 418: 623-626.

Jenkinson, D.S. 1990. The turnover of organic carbon and nitrogen in soil. Phil. Trans. R.. Soc.,
Series B, 329: 361-368.

Jenkinson, D. S. y Rayner, J. H. 1977. The turnover of soil organic matter in some of the
Rothamsted classical experiments. Soil Sci., 123: 298-305.

Jenkinson, D. S., Harris, H. C., Ryan, J., McNeil, A. M., Pilbeam, C. J. y Coleman, K. 1999.
Organic matter turnover in calcareous soil from Syria under a two-course cereal rotation.
Soil Biol. Biochem., 31: 687—693.

Juo, A. S. R., Franzluebbers, K., Dabiri, A. e Ikhile, B. 1995. Changes in soil properties during
long-term fallow and continuous cultivation after forest clearing in Nigeria. Ag. Ecosys.
Env., 56: 9-18.

Kapkiyai, J. J., Karanja, N. K., Qureshi, J. N., Smithson, P. C. y Woomer, P.L. 1999. Soil
organic matter and nutrient dynamics in a Kenyan nitisol under long-term fertilizer and
organic input management. Soil Biol. Biochem., 31: 1773-1782.



Referencias

115

Kassas, M. 1999. Rescuing drylands: a project for the world. Futures, 31: 949-958.

Kenya Agricultural Research Institute. 1999. Soil fertility and plant nutrition. Annual Report.
Nairobi.

Kern, J.S.y Johnson, M.G. 1993. Conservation tillage impacts on national soil and atmospheric
carbon levels. Soil Sci. Soc. Am. J., 57: 200-210.

Kirk, M. 1999. Land tenure, technological change and resource use. Frankfurt, Alemania, Peter
Lang.

Kirschbaum, M. U. F. 1995. The temperature dependence of soil organic matter decomposition,
and the effect of global warming on soil organic storage. Soil Biol. Biochem., 27: 753-760.

Knapp, A. K. 1985. Effect of fire and drought on the ecophysiology of Andropogon gerardii and
Panicum virgatum in a tallgrass prairie. Ecology, 66: 1309-1320.

Kumar, S., Datta, R., Sinha, S., Kojima, T., Katoh, S. y Mohan, M. 2001. Carbon stock,
afforestation and acidic deposition: An analysis of inter-relation with reference to arid areas.
Wat. Air Soil Poll., 130: 1127-1132.

Kundu, S., Singh, M., Saha, J. K., Biswas, A., Tripathi, A. K. y Acharya, C. L. 2001.
Relationship between C addition and storage in a Vertisol under soybean-wheat cropping
system in sub-tropical central India. J. Plant Nut. Soil. Sci., 164: 483-486.

Lal, R. 1997. Residue management, conservation tillage and soil restoration for mitigating
greenhouse effect by CO2- enrichment. Soil Tl Res., 43: 81-107.

Lal, R. 2000. World cropland soils as a source or sink for atmospheric carbon. Adv. Agron., 71:
145-191.

Lal, R. 2001a. World cropland soils as a source or sink for atmospheric C. Adv. Agron., 71:
145-174.

Lal, R. 2001b. Potential of desertification control to sequester carbon and mitigate the
greenhouse effect. Clim. Change, 51: 35-92.

Lal, R. 2001c. The potential of soils of the tropics to sequester carbon and mitigate the
greenhouse effect. Adv. Agron., 76: 1-30.

Lal, R. 2002a. Soil carbon dynamics in crop land and rangeland. Env. Poll., 116: 353-362.

Lal, R. 2002b. Carbon sequestration in dryland ecosystems of west Asia and north Africa. Land
Deg. Dev., 13: 45-59.

Lal, R., Hassan, H. M. y Dumanski, J. 1999. Desertification control to sequester C and mitigate
the greenhouse effect. /n N. Rosenberg, R. C. Izaurralde y E. L. Malone, eds. Carbon
sequestration in soils: science. monitoring and beyond, pp. 83-149. Columbus, EE.UU.A..,
Battelle Press.

Lal, R., Kimble, J. M., Follet, R. F. y Cole, C.V. 1998. The potential of U.S. cropland to sequester
carbon and mitigate the greenhouse effect. Chelsea, EE.UU.A., Ann. Arbor. Press.

Leach, M. y Mearns, R. 1999. Environmental entitlements: dynamics and institutions in
community-based natural resource management. W. Dev., 27: 225-247.

Li, C. S., Narayanan, V. y Harriss, R.C. 1996. Model estimates of nitrous oxide emissions from
agricultural lands in the United States. Glob. Biogeo. Cyc., 10: 297-306.

Li, C. S., Frolking, S., Harriss, R. y Rolking, S. 1994. Modeling carbon biogeochemistry in
agricultural soils. Glob. Biogeo. Cyc., 8: 237-254.

Mafongoya, P. L., Barak, P. y Reed, J.D. 2000. Carbon, nitrogen and phosphorus mineralization
of tree leaves and manure. Biol. Fert. Soils, 30: 298-305.

Mbogoh, S. 2000. Makueni district profile: crop production and marketing 1988—1999. Drylands
Research Working Paper 7. Crewkerne, R.U., Drylands Research.

Mbuvi, J.P. 2000. Makueni district profile: soil fertility management. Drylands Research
Working Paper 6. Crewkerne, R.U., Drylands Research,.

Metting, E, Smith, J. y Amthor, J. 1999. Science needs and new technology for soil carbon
sequestration. /n: N. Rosenberg, R. Izaurralde y E. Malone, eds. Carbon sequestration in
soils. Science monitoring and beyond, pp 1-34. Proc. St. Michaels Workshop. Columbus,
EE.UU.A,, Battelle Press.



116

Secuestro de carbono en tierras dridas

Miglierina, A. M., Iglesias, J. O., Landriscini, M. R., Galantini, J.A. y Rosell, R. A. 2000. The
effects of crop rotation and fertilization on wheat productivity in the Pampean semiarid
region of Argentina. 1. Soil physical and chemical properties. Soil Till. Res., 53: 129-135.

Mortimore, M. 1989. The causes, nature and rate of soil degradation in the northern most states of
Nigeria and an assessment of the role of fertilizer in counteracting the problems of degradation.
Environment Department Working Paper No. 17. Washington, DC, World Bank.

Mortimore, M. 2000. Profile of rainfall change and variability in the Kano-Maradi region,
1960-2000. Drylands Research Working Paper 25. Crewkerne, R.U., Drylands Research.

Mortimore, M. y Adams, W. M. 1999. Working the Sabel: environment and society in northern
Nigeria. Londres, Routledge.

Nagarajan, M. y Sundaramoorthy, S. 2000. Effect of Prosopis cineraria (Linn.) druce on
microbial biomass and soil C, N in arid agroforestry systems of western Rajasthan, India.
Ann. Arid. Zone, 39: 431-438.

Needelman, B. A., Wander, M. M., Bollero, G. A., Boast, C. W., Sims, G. K. y Bullock, D.G.
1999. Interaction of tillage and soil texture: biologically active soil organic matter in Illinois.
Soil Sci. Soc. Am. |, 63: 1326-1334.

Newcombe, K.J. 2003. Extending the carbon market to the world’s poor. Paris, ABCDE.

Niles, J. O., Brown, S., Pretty, J. N., Ball, A. y Fay, J. 2002. Potential carbon mitigation and
income in developing countries from changes in use and management of agricultural and
forest lands. Phil. Trans. R. Soc. Series A, 360: 1621-1639.

Nyberg, G., Ekblad, A., Buresh, R. y Hogberg, P. 2002. Short-term patterns of carbon and
nitrogen mineralisation in a fallow field amended with green manures from agroforestry
trees. Biol. Fert. Soils, 36: 18-25.

Oldeman, L. R. y Van Lyden, G. W. J. 1998. Revisiting the GLASOD methodology. /n: R. Lal,
W.H. Blum, C. Valentine y B.A. Stewart, eds. Methods for assessment of soil degradation, pp.
423-440. Boca Raton, EE.UU.A., CRC/Lewis Publishers.

Olsson, L. y Ardd, J. 2002. Soil carbon sequestration in degraded semi-arid agroecosystems
— perils and potentials. Ambio, 31: 471-477.

Olsson, L. y Tschakert, P. 2002. Indigenous knowledge in African drylands and the Kyoto
Protocol — a systems analysis approach. Proc. Berlin Conference on the Human Dimension
of Global Environmental Change.

Oren, R., Ellsworth, D. S., y Johnsen, K. H. 2001. Soil fertility limits carbon sequestration by
forest ecosystems in a CO2-enriched atmosphere. Nature, 411: 469—471.

Osbahr, H. y Allen, C. 2002. Soil management at Fandou Béri, SW Niger: ethnopedological
frameworks and soil fertility management. Geoderma, Special publication on
ethnopedology.

Oygard, R., Vedeld, T. y Aune, J. 1999. Good practices in dryland management. Noragric
Agricultural University of Norway. pp. 116.

Parton, W. J., Stewardt, W. B. y Cole, C.V. 1988. Dynamics of C, N, P and S in grassland soils:
a model. Biogeochemistry, 5: 109-1131.

Parton, W. J., Schimel, D. S., Cole, C.V. y Ojima, D.S. 1987. Analysis of factors controlling soil
organic matter levels in Great Plain grasslands. Soil Sci. Soc. Am. J., 51: 1173-1179.

Parton, W. J., Scurlock, J. M. O., Ojima, D. S., Schimel, D. S. y Hall, D. O. 1995. Impact of
climate change on grassland production and soil carbon worldwide. Glob. Change Biol., 1:
133-220.

Paustian, K., Collins, H. P. y Paul, E. A. 1997. Management control on soil carbon. In: E.A. Paul,
K. Paustian, E.T. Elliot y C.V. Cole, eds. Soil organic matter in temperate agroecosystems.
Long term experiments in north America, pp. 15-49. Boca Raton, EE.UU.A., CRC Press.

Phillips, R. E., Blevins, R. L., Thomas, G. W., Frye, W. W. y Phillips, S.H. 1980. No-tillage
agriculture. Science, 208: 1108-1113.

Plante, A.E. y McGill, W.B. 2002. Soil aggregate dynamics and the retention of organic matter
in laboratory-incubated soil with differing simulated tillage frequencies. Soil Till. Res., 66:
79-92.



Referencias

117

PNUMA. 1991a. Status of desertification and implementation of the United Nations Plan of
Action to combat desertification. Nairobi. 79 pp.

PNUMA. 1991b. GLASOD: global assessment of human and induced soil degradation.
Nairobi.

PNUMA. 1992. World atlas of desertification. Nairobi.

PNUMA. 1997. World atlas of desertification. 2nd Edition. Nairobi.

Polwson, S. D., Smith, P. y Coleman, K. 1998. European network of long-term sites for studies
on soil organic matter. Soil Till. Res. 47: 309-321.

Pound, B. 2000. Visit report, March 12-30, 2000. Bangalore, India, Karnataka Watershed
Development Society.

Poussart, J.N. y Ardo, J. 2002. Verification of soil carbon sequestration — sample requirements.
Soil Carbon Sequestration Conference, North Carolina, EE.UU.A..

Powell, J.M. 1986. Manure for cropping: a case study from central Nigeria. Exp. Agric., 22:
15-24.

Prather, M., Derwent, R., Ehhalt, D., Fraser, P., Sanhueza, E. y Zhou, X. 1995. Other trace
gases and atmospheric chemistry. /n J.T. Houghton, L.G. Meira Filho, J. Bruce, H. Lee, B.A.
Callender, E. Haites, N. Harris y K. Maskell, eds. Climate change 1994: radiative forcing
of climate change and an evaluation of the IPCC IS92 emission scenarios, pp. 73-126.
Cambridge, R.U., Cambridge University Press.

Pretty, J. N., Thompson, J. y Kiara, J.K. 1995. Agricultural regeneration in Kenya: the
catchment approach to soil and water conservation. Ambio, XXIV (1): 7-15.

Pretty, J. N., Ball, A. S., Xiaoyun, L. y Ravindranath, N. H. 2002. The role of sustainable
agriculture and renewable resource management in reducing greenhouse gas emissions and
increasing sinks in China and India. Phil. Trans. Roy. Soc., Series A, 360: 1741- 1761.

Puget, P. y Drinkwater, L.E. 2001. Short-term dynamics of root- and shoot-derived carbon
from a leguminous green manure. Sozl Sci. Soc. Am. J., 65: 771-779.

Ramaswamy, V., Boucher, O. y Haigh, J., 2001. Radiative forcing of climate change. /n J.T.
Houghton, L.G. Meira Filho, J. Bruce, H. Lee, B.A. Callender, E. Haites, N. Harris y
K. Maskell, eds. Climate change 2001: the scientific basis, pp. 349—416. Cambridge, R.U.,
Cambridge University Press.

Rasmussen, P. E. y Collins, H. P. 1991. Long-term impacts of tillage, fertilizer, and crop residue
on soil organic matter in temperate semi-arid regions. Adv. Agron., 45: 93-134.

Rasmussen, P.E. y Rohde, C.R. 1988. Long-term tillage and nitrogen fertilisation effects on
organic nitrogen and carbon in a semi-arid soil. Soil Sci. Soc. Am. J. 52: 1114-1117.

Rasmussen, P. E., Albrecht, S. L. y Smiley, R.W. 1998. Soil C and N changes under tillage and
cropping systems in semi-arid Pacific Northwest agriculture. Soil Till. Res., 47: 197-205.

Reddy, G. N. S. 2001. Human and social capital aspects of soil nutrient management, India. Annex
D: Karnataka fieldwork report. Tiptur, India, BAIF Institute for Rural Development.

Reeder, J. D. y Schuman, G. E. 2002. Influence of livestock grazing on C sequestration in semi-
arid mixed-grass and short-grass rangelands. Env. Poll., 116: 457-463.

Reenberg, A. 2001. Agricultural land use pattern dynamics in the Sudan-Sahel - towards an
event-driven framework. Land Use Pol., 18: 309-319.

Reicosky, D.C. 1997. Tillage-induced CO2 emission from soil. Nut. Cyc. Agroeco., 49: 273-285.

Reicosky, D. C., Kemper, W. D., Langdale, G. W., Douglas Jr., C. L. y Rasmussen, P.E. 1995.
Soil organic matter changes resulting from tillage and biomass production. J. Soil Wat. Con.,
50: 253-261.

Rice, C. W., Garcia, F. O., Hampton, C. O. y Owensby, C.E. 1994. Soil microbial response in
tallgrass prairie to elevate CO2. Plant Soil, 165: 67-74.

Richey, J. E., Melack, J. M., Aufdenkampe, A. K., Ballester, V. M. y Hess, L.L. 2002. Outgassing
from Amazonian rivers and wetlands as a large tropical source of atmospheric CO2. Nature,
416: 617-620.

Ringius, L. 2002. Soil carbon sequestration and the CDM: opportunities and challenges for
Africa. Clim. Change, 54: 471-495.



118

Secuestro de carbono en tierras dridas

Robert, M. 1996. Le sol: interface dans environnement, ressource pour le développement. Paris,
Dunod/Masson. 240 pp.

Rogers, E.M. 1995. Diffusion of innovation. New York, EE.UU.A., Free Press.

Rosenberg, N. J., Izaurralde, R. C. y Malone, E.L., eds. 1999. Carbon sequestration in soils:
science, monitoring and beyond. Proc. St. Michaels Workshop. Columbus, EE.UU.A.,
Battelle Press; Boca Raton, EE.UU.A., CRC Press,.

Ryan, J. 1997. Change in organic carbon in long-term rotation and tillage trials in northern
Syria. In R. Lal, J.M. Kimble, R.E. Follett y B.A. Stewart, eds. Management of carbon
sequestration in soil, p. 28.

Sa, J. C., Cerri, C. C,, Lal, R., Dick, W. A., Filho, S. P. V., Piccolo, M. C. y Feigl, B.E. 2001.
Organic matter dynamics and carbon sequestration rates for a tillage chronosequence in a
Brazilian oxisol. Soil Sci. Soc. Am. ]., 65: 1486-1499.

Sagna-Cabral, M. A. 1989. Utilisation et gestion de la matiere organique d’origine animale
dans un terroir du centre nord du Sénégal. Cas du village de Ndiamsil. Montpellier, Francia,
Centre National d’Etudes Agronomiques des Régions Chaudes.

Schimel, D.S. 1998. The carbon equation. Nature, 393: 208-209.

Schimel, D. S., House, J. I, y Hibbard, K. A. 2001. Recent patterns and mechanisms of carbon
exchange by terrestrial ecosystems. Nature, 414: 169-172.

Schlesinger, W. H. 1990. Evidence from chronosequence studies for a low carbon-storage in
soils. Nature, 343: 232.

Schlesinger, W. H. 1997. Biogeochemistry. Geotimes, 42: 44.

Schlesinger, W. H. 1999. Carbon sequestration in soils. Science, 284: 2095.

Schlesinger, W. H. 2000. Carbon sequestration in soils: some cautions amidst optimism. Agric.
Ecosys. Env., 82: 121-127.

Schnitzer, M. 1991. Soil organic matter — the next 75 years. Soil Sci., 151: 41-58.

Schuman, G. E., Janzen, H. H. y Herrick, J. E. 2002. Soil carbon dynamics and potential
carbon sequestration by rangelands. Env. Poll., 116: 391-396.

Scoones, I. 1999. New ecology and the social sciences: what prospects for a fruitful engagement?
Ann. Rev. Anthr., 28: 479-507.

Scoones, I. 2001. Dynamics and diversity: soil fertility and farming livelihoods in Africa: case
studies from Ethiopia, Mali, and Zimbabwe. Londres, Earthscan Publications Ltd.

Scoones, I. y Chibudu, C. 1996. Hazards and opportunities. Farming liveliboods in dryland
Africa: lessons from Zimbabwe. Londres, Zed Books.

Scurlock, J. M. O. y Hall, D. O. 1998. The global carbon sink: a grassland perspective. Glob.
Change Biol., 4: 229-233.

Selvaraju, R., Subbian, P., Balasubramanian, A. y Lal, R. 1999. Land configuration and soil
nutrient management options for sustainable crop production on Alfisols and Vertisols of
southern peninsular India. So#/ T7ll. Res., 52: 203-216.

Silver, W. L., Ostertag, R. y Lugo, A.E. 2000. The potential for carbon sequestration through
reforestation of abandoned tropical agricultural and pasture lands. Rest. Ecol., 8: 394-407.

Sinha, S., Matsumoto, T., Tanaka, Y., Ishida, J., Kojima, T. y Kumar, S. 2002. Solar desalination
of saline soil for afforestation in arid areas: numerical and experimental investigation. Ener.
Cons. Man., 43: 15-31.

Six, J., Elliott, E. T. y Paustian, K. 2000 Soil macroaggregate turnover and microaggregate
formation: a mechanism for C sequestration under no-tillage agriculture. Soi/ Biol. Biochem.,
32:2099-2103.

Skujins, J., ed. 1991. Semi-arid land and deserts: soil resource and reclamation. New York,
EE.UU.A., Marcel Dekker Inc. 668 pp.

Smith, P. y Powlson, D.S. 2000. Considering manure and carbon sequestration. Science, 287:
428-429.

Smith, W. N., Desjardins, R. L. y Grant, B. 2001. Estimated changes in soil carbon associated
with agricultural practices in Canada. Can. J. Soil. Sci., 81: 221-227.



Referencias

119

Smith, P, Powlson, D. S., Smith, J. U., y Elliot, E. T. 1997. Evaluation and comparison of
soils organic matter models using datasets from seven long-term experiments. Geoderma,
81 (special issue): 225.

Smith, P., Goulding, K. W., Smith, K. A., Powlson, D. S., Smith, J. U., Falloon, P. y Coleman,
K. 2001. Enhancing the carbon sink in European agricultural soils: including trace gas fluxes
in estimates of carbon mitigation potential. Nut. Cyc. Agroeco., 60: 237-252.

Somda, Z. C. y Powell, J.M. 1998. Seasonal decomposition of sheep manure and forage leaves
in soil. Comm. Soil Sci. Plant Anal., 29: 2961-2979.

Sorbo, G. 2003. Pastoral ecosystems and the issue of scale. Ambio, 32: 113-117.

Srivastava, J. P.,, Tamboli, P. M., English, J. C., Lal, R. y Stewart, B. A. 1993. Technological
options for enhancing the sustainability of production systems. In: Conserving soil moisture
and fertility in the warm seasonally dry tropics, pp. 61-68. World Bank Technical Paper No.
221. Washington, DC, World Bank.

Studdert, G. A. y Echeverria, H.E. 2000. Crop rotations and nitrogen fertilization to manage
soil organic carbon dynamics. Soi/ Sci. Soc. Am. J., 64: 1496-1503.

Svejcar, T. J. y Browing, J.A. 1988. Growth and gas exchange of Andropogon gerardii as
influenced by burning. J. Range Man., 14: 239-244.

Swift R.S. 2001. Sequestration of carbon by soil. Soi/ Sci., 166: 858-871.

Swift, M. J., Seward, P. D., Frost, P. G. H., Qureshi, J. N. y Muchena, EN. 1994. Longterm
experiments in Africa: developing a database for sustainable land use under global change.
In R.A. Leigh y Johnston A.E., eds. Long-term experiments in agricultural and ecological
sciences, pp. 229-251. Wallingford, R.U., CAB International.

Taboada, M. A., Micucci, E G., Cosentino, D. J. y Lavado, R.S. 1998. Comparison of
compaction induced by conventional and zero tillage in two soils of the rolling pampa of
Argentina. Soil Till. Res., 49: 57-63.

Thomas, D. S. G., ed. 1997a. Arid zone geomorphology: process, form and change in drylands.
R.U,, J. Wiley & Sons. 713 pp.

Thomas, D. S. G. 1997b. Arid environments: their nature and extent. /z D.S.G. Thomas, ed. Arid
zone geomorphology: process, form and change in drylands, pp. 3-12. R.U., J. Wiley & Sons.

Tiffen, M. y Mortimore, M. 1993. More people, less erosion: environmental recovery in Kenya.
Chichester, R.U., John Wiley & Sons.

Tiessen, H. y Cuevas, E. 1994. The role of organic matter in sustaining soil fertility. Nature,
371: 783-785.

Tiessen, H. y Feller, C.1998. Carbon sequestration and turnover in semi-arid savannas and dry
forest. Clim. Change, 40: 105-117.

Trumbmore, S. E., Davidson, E. A., Barbosa de Camargo, P., Nepstad, D. C. y Martinelli,
L.A. 1995. Belowground cycling of carbon in forests and pastures of eastern Amazonia.
Glob. Biochem. Cyc., 9: 515-528.

Tschakert, P. 2004a. The costs of soil carbon sequestration: an economic analysis for smallscale
farming systems in Senegal. Agric. Sys., 81: 227-253.

Tschakert, P. 2004b. Cattle, crops and carbon: prospects for carbon sequestration in smallholder
farming systems in Senegal. Land Deg. Dev., (en prensa).

Tschakert, P. y Tappan, G. 2004. The social context of carbon sequestration: considerations
from a multi-scale environmental history of the Old Peanut Basin of Senegal. J. Arid Env.,
59: 535-564.

Tschakert, P, Khouma, M. y Séne, M. 2004. Biophysical potential for soil carbon sequestration
in agricultural systems of the Old Peanut Basin of Senegal. J. Arid Env., 59: 511-533.

UNDP. 1999. Estimation and monitoring of carbon sequestration in Gireigikh community
based range land rehabilitation project (SUD/93/G31), North Kordofan, Sudan. Khartoum,
UNDP. 70 pp.

Unger, P.W. 1990. Conservation tillage systems. Adv. Soil Sci., 13: 27-68.



120

Secuestro de carbono en tierras dridas

Valentini, R., Matteucci, G. y Dolman, H. 2000. Respiration as the main determinant of carbon
balance of European forests. Nature, 404: 861-865.

Vanamstel, A.R. y Swart, R.J. 1994. Methane and nitrous-oxide emissions — an introduction.
Fert. Res., 37: 213-225.

Warren, A., y Khatir, A. 2003. Carbon sequestration, fallowing, intervention, variability,
delivery and equity: evidence from the Sudan and the Sahel. Dev. Env., (presentado).

Whalen, J. K. y Chang, C. 2002. Macroaggregate characteristics in cultivated soils after 25
annual manure applications. Soil Sci. Soc. Am. J., 66: 1637-1647.

Willms, W. D., Dormaar, J. E, Adams, B. W. y Douwes, H. E. 2002. Response of the mixed
prairie to protection from grazing. J. Range Man., 55: 210-216.

Woomer, P. L., Palm, C. A., Quereshi, J. N. y Kotte-Same, J. 1997. Carbon sequestration and
organic resource management in African smallholder management. In R. Lal, R.E. Follett
y B.A. Stewart, eds. Management of carbon sequestration in soil, pp. 153-173. Boca Raton,
EE.UU.A., CRC Press.

Woomer, P. L., Martin, A., Albrecht, A., Resck, D. V. S. y Scharpenseel, H. W. 1994. The
importance of management of soil organic matter in the tropics. /n PL. Woomer y M.].
Swift, eds. Biological management of tropical soil fertility, pp. 74-80. Chichester, R.U., John
Wiley.

Zeeuw, ED. 1997. Borrowing of land, security of tenure and sustainable land use in Burkina
Faso. Dev. Change, 28: 583-595.

Zibilske, L. M., Bradford, J. M. y Smart, J. R. 2002. Conservation tillage induced changes in
organic carbon, total nitrogen and available phosphorus in a semi-arid alkaline subtropical
soil. Soil Till. Res., 66: 153—163.



INFORMES SOBRE RECURSOS MUNDIALES DE SUELOS

10.
12.
13.
14.

15.

16.
17.

18.
19.

20.

21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.

Report of the First Meeting of the Advisory Panel on the Soil Map of the World, Rome,
19-23 June 1961 (I)**

Report of the First Meeting on Soil Survey, Correlation and Interpretation for Latin
America, Rio de Janeiro, Brazil, 28-31 May 1962 (I)**

Report of the First Soil Correlation Seminar for Europe, Moscow, USSR, 16-28 July 1962
(|)**

Report of the First Soil Correlation Seminar for South and Central Asia, Tashkent,
Uzbekistan, USSR, 14 September-2 October 1962 (I)**

Report of the Fourth Session of the Working Party on Soil Classification and Survey
(Subcommission on Land and Water Use of the European Commission on Agriculture),
Lisbon, Portugal, 6-10 March 1963 (I)**

Report of the Second Meeting of the Advisory Panel on the Soil Map of the World,
Rome, 9-11 July 1963 (I)**

Report of the Second Soil Correlation Seminar for Europe, Bucharest, Romania, 29 July-6
August 1963 (I)**

Report of the Third Meeting of the Advisory Panel on the Soil Map of the World, Paris,
3 January 1964 (I)**

Adequacy of Soil Studies in Paraguay, Bolivia and Peru, November-December 1963.**
Report on the Soils of Bolivia, January 1964 (I)**

Report on the Soils of Paraguay, January 1964 (1)**

Preliminary Definition, Legend and Correlation Table for the Soil Map of the World,
Rome, August 1964 (I)**

Report of the Fourth Meeting of the Advisory Panel on the Soil Map of the World,
Rome, 16-21 May 1964 (I)**

Report of the Meeting on the Classification and Correlation of Soils from Volcanic Ash,
Tokyo, Japan, 11-27 June 1964 (I)**

Report of the First Session of the Working Party on Soil Classification, Survey and Soil
Resources of the European Commission on Agriculture, Florence, Italy, 1-3 October 1964
(|)**

Detailed Legend for the Third Draft on the Soil Map of South America, June 1965
(**

Report of the First Meeting on Soil Correlation for North America, Mexico, 1-8 February
1965 (I)**

The Soil Resources of Latin America, October 1965 (I)**

Report of the Third Correlation Seminar for Europe: Bulgaria, Greece, Romania, Turkey,
Yugoslavia, 29 August-22 September 1965 (I)**

Report of the Meeting of Rapporteurs, Soil Map of Europe (Scale 1:1 000 000) (Working
Party on Soil Classification and Survey of the European Commission on Agriculture),
Bonn, Federal Republic of Germany, 29 November-3 December 1965 (I)**

Report of the Second Meeting on Soil Survey, Correlation and Interpretation for Latin
America, Rio de Janeiro, Brazil, 13-16 July 1965 (I)**

Report of the Soil Resources Expedition in Western and Central Brazil, 24 June-9 July
1965 (I)**

Bibliography on Soils and Related Sciences for Latin America (1st edition), December
1965 (I)**

Report on the Soils of Paraguay (2nd edition), August 1964 (I)**

Report of the Soil Correlation Study Tour in Uruguay, Brazil and Argentina, June-August
1964 (1)**

Report of the Meeting on Soil Correlation and Soil Resources Appraisal in India, New
Delhi, India, 5-15 April 1965 (I)**

Report of the Sixth Session of the Working Party on Soil Classification and Survey of
the European Commission on Agriculture, Montpellier, France, 7-11 March 1967 (I)**

Report of the Second Meeting on Soil Correlation for North America, Winnipeg-
Vancouver, Canada, 25 July-5 August 1966 (I)**

Report of the Fifth Meeting of the Advisory Panel on the Soil Map of the World, Moscow,
USSR, 20-28 August 1966 (I)**

Report of the Meeting of the Soil Correlation Committee for South America, Buenos
Aires, Argentina, 12-19 December 1966 (I)**

Trace Element Problems in Relation to Soil Units in Europe (Working Party on Soil
Classification and Survey of the European Commission on Agriculture), Rome, 1967
(|)**

Approaches to Soil Classification, 1968 (I)**

Definitions of Soil Units for the Soil Map of the World, April 1968 (I)**

Soil Map of South America 1:5 000 000, Draft Explanatory Text, November 1968 (I)**

Report of a Soil Correlation Study Tour in Sweden and Poland, 27 September-14 October
1968 (I)**



36.

37.

39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

62.
63.
64.

66.

67.

68.
69.

Meeting of Rapporteurs, Soil Map of Europe (Scale 1:1 000 000) (Working Party on Soil
Classification and Survey of the European Commission on Agriculture), Poitiers, France
21-23 June 1967 ()**

Supplement to Definition of Soil Units for the Soil Map of the World, July 1969 (I)**
Seventh Session of the Working Party on Soil Classification and Survey of the European
Commission on Agriculture, Varna, Bulgaria, 11-13 September 1969 (I)**

A Correlation Study of Red and Yellow Soils in Areas with a Mediterranean Climate
()**

Report of the Regional Seminar of the Evaluation of Soil Resources in West Africa,
Kumasi, Ghana, 14-19 December 1970 (I)**

Soil Survey and Soil Fertility Research in Asia and the Far East, New Delhi, 15-20 February
1971 (I)**

Report of the Eighth Session of the Working Party on Soil Classification and Survey of
the European Commission on Agriculture, Helsinki, Finland, 5-7 July 1971 (I)**
Report of the Ninth Session of the Working Party on Soil Classification and Survey of
the European Commission on Agriculture, Ghent, Belgium 28-31 August 1973 (I)**
First Meeting of the West African Sub-Committee on Soil Correlation for Soil Evaluation
and Management, Accra, Ghana, 12-19 June 1972 (I)**

Report of the Ad Hoc Expert Consultation on Land Evaluation, Rome, Italy, 6-8 January
1975 (I)**

First Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Nairobi, Kenya, 11-16 March 1974 (1)**

Second Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Addis Ababa, Ethiopia, 25-30 October 1976 (1)

Report on the Agro-Ecological Zones Project, Vol. 1 - Methodology and Results for
Africa, 1978. Vol. 2 - Results for Southwest Asia, 1978 (1)

Report of an Expert Consultation on Land Evaluation Standards for Rainfed Agriculture,
Rome, Italy, 25-28 October 1977 (1)

Report of an Expert Consultation on Land Evaluation Criteria for Irrigation, Rome, Italy,
27 February-2 March 1979 (1)

Third Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Lusaka, Zambia, 18-30 April 1978 (1)

Land Evaluation Guidelines for Rainfed Agriculture, Report of an Expert Consultation,
12-14 December 1979 (I)

Fourth Meeting of the West African Sub-Committee for Soil Correlation and Land
Evaluation, Banjul, The Gambia, 20-27 October 1979 (1)

Fourth Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Arusha, Tanzania, 27 October-4 November 1980 (l)

Cinquiéme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols
pour la mise en valeur des terres, Lomé, Togo, 7-12 décembre 1981 (F)

Fifth Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Wad Medani, Sudan, 5-10 December 1983 (I)

Sixieme réunion du Sous-Comité Ouest et Centre Africain de corrélation des sols pour
la mise en valeur des terres, Niamey, Niger, 6-12 février 1984 (F)

Sixth Meeting of the Eastern African Sub-Committee for Soil Correlation and Land
Evaluation, Maseru, Lesotho, 9-18 October 1985 (1)

Septieme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Ouagadougou, Burkina Faso, 10-17 novembre 1985 (F)
Revised Legend, Soil Map of the World, FAO-Unesco-ISRIC, 1988. Reprinted 1990 (1)
Huitiéme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Yaoundé, Cameroun, 19-28 janvier 1987 (F)

Seventh Meeting of the East and Southern African Sub-Committee for Soil Correlation
and Evaluation, Gaborone, Botswana, 30 March-8 April 1987 (1)

Neuviéme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Cotonou, Bénin, 14-23 novembre 1988 (F)

FAO-ISRIC Soil Database (SDB), 1989 (1)

Eighth Meeting of the East and Southern African Sub-Committee for Soil Correlation
and Land Evaluation, Harare, Zimbabwe, 9-13 October 1989 (1)

World soil resources. An explanatory note on the FAO World Soil Resources Map at 1:
25 000 000 scale, 1991. Rev. 1, 1993 (1)

Digitized Soil Map of the World, Volume 1: Africa. Volume 2: North and Central America.
Volume 3: Central and South America. Volume 4: Europe and West of the Urals. Volume
5: North East Asia. Volume 6: Near East and Far East. Volume 7: South East Asia and
Oceania. Release 1.0, November 1991 (I)

Land Use Planning Applications. Proceedings of the FAO Expert Consultation 1990,
Rome, 10-14 December 1990 (I)

Dixieme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Bouaké, Odienné, Cote d’lvoire, 5-12 novembre 1990 (F)



70.

71.

72.

73.

74.
75.

76.
77.

78.

Ninth Meeting of the East and Southern African Sub-Committee for Soil Correlation
and Land Evaluation, Lilongwe, Malawi, 25 November - 2 December 1991 (I)
Agro-ecological land resources assessment for agricultural development planning. A
case study of Kenya. Resources data base and land productivity. Main Report. Technical
Annex 1: Land resources. Technical Annex 2: Soil erosion and productivity. Technical
Annex 3: Agro-climatic and agro-edaphic suitabilities for barley, oat, cowpea, green
gram and pigeonpea. Technical Annex 4: Crop productivity. Technical Annex 5: Livestock
productivity. Technical Annex 6: Fuelwood productivity. Technical Annex 7: Systems
documentation guide to computer programs for land productivity assessments. Technical
Annex 8: Crop productivity assessment: results at district level. 1991. Main Report 71/9:
Making land use choices for district planning, 1994 (1)

Computerized systems of land resources appraisal for agricultural development, 1993
(1

FESLM: an international framework for evaluating sustainable land management, 1993
(1)

Global and national soils and terrain digital databases (SOTER), 1993. Rev. 1, 1995 (1)
AEZ in Asia. Proceedings of the Regional Workshop on Agro-ecological Zones
Methodology and Applications, Bangkok, Thailand, 17-23 November 1991 (I)

Green manuring for soil productivity improvement, 1994 (1)

Onzieme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Ségou, Mali, 18-26 janvier 1993 (F)

Land degradation in South Asia: its severity, causes and effects upon the people, 1994
(1

Status of sulphur in soils and plants of thirty countries, 1995 (1)

Soil survey: perspectives and strategies for the 21st century, 1995 (1)

Multilingual soil database, 1995 (Multi)

Potential for forage legumes of land in West Africa, 1995 (I)

Douzieéme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols pour
la mise en valeur des terres, Bangui, République Centrafricain, 5-10 décembre 1994
(F)

World reference base for soil resources, 1998 (1)

Soil Fertility Initiative for sub-Saharan Africa, 1999 (I)

Prevention of land degradation, enhancement of carbon sequestration and conservation
of biodiversity through land use change and sustainable land management with a focus
on Latin America and the Caribbean, 1999.\ (1)

AEZWIN: An interactive multiple-criteria analysis tool for land resources appraisal, 1999
(1

Sistemas de uso de la tierra en los tropicos himedios y la emisién y secuestro de CO,,
2000 (E)

Land resources information systems for food security in SADC countries, 2000 (1)

Land resource potential and constraints at regional and country levels, 2000 (1)

The European soil information system, 2000 (1)

Carbon sequestration projects under the clean development mechanism to address
land degradation, 2000 (1)

Land resources information systems in Asia, 2000 (1)

Lecture notes on the major soils of the world, 2001 (1)

Land resources information systems in the Caribbean, 2001 (1)

Captura de carbono en los suelos para un mejor manejo de la tierra, 2002 (I E F)

Land degradation assessment in drylands — LADA project, 2002 (1)

Quatorziéme réunion du Sous-Comité Ouest et Centre africain de corrélation des sols
pour la mise en valeur des terres, Abomey, Bénin, 9-13 octobre 2000, 2002 (F)

Land resources information systems in the Near East, 2002 (1)

Data sets, indicators and methods to assess land degradation in drylands, 2003 (1)
Biological management of soil ecosystems for sustainable agriculture, 2003 (1)
Secuestro de carbono en tierras aridas, 2006 (E I)

World reference base for soil resources 2006 — A framework for international
classification, correlation and communication, 2006 (I)

Disponibilidad: julio de 2007

E —
F -
|

Espafiol
Francés
Inglés

Multil — Multilingte

**

Agotado



102

INFORMES SOBRE RECURSOS MUNDIALES DE SUELOS

Secuestro de carbono
en tierras aridas

Esta publicacion refleja parte del trabajo de la FAO sobre
secuestro de carbono dentro del marco de su programa
sobre planificacion y manejo integrado de los recursos
de tierras para el desarrollo rural sostenible. El informe
presenta un andlisis completo de los aspectos cientificos
y el potencial secuestro de carbono en las tierras aridas
—algunas de las cuales son las zonas mas degradadas

y empobrecidas del mundo. El informe esta basado

en estudios de caso hechos sobre distintas zonas aridas.
Incluye una revision de las politicas y la clarificacion

de los distintos incentivos econémicos relacionados con
el secuestro de carbono de modo de determinar en

que forma pueden ser usados los recursos disponibles

y pueden ser ejecutados programas especificos para
mejorar la seguridad alimentaria y los medios de vida
en las tierras aridas.
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