CUMATE-SMART 1

Global Science Conference
Agriculture March 16-18, 2015
7015 Le Corum, Montpellier France

Parallel Session P

Climate-smart
Strategies

Tuesday, 17March 2015

X1 dPEXnqgdd



Content

ORAL PRESENTATIONS

PARALLEL SESSION L2. DEVELOPING AND EMAJATING CLIMATE
SMART PRACTICES

KEYNOTE PRESENTATICMN

14:00 Developing and evaluating climatesmart practices and services
Campbell Bruce M, CornerDolloff C2, Girvetz E.H, Rosenstock T.
ICIAT, c/o University of Copenhagen, Copenhagen, Denmark
2CIAT, Cali, Colombia
SCIAT, Nairobi, Kenya
4CRAF, Nairobi, Kenya

14:30 Evaluating agricultural mitigation and scaling upclimate-smart practices using the FAO EX
Ante Carbon balance Tool

Bernoux Martial, Bockel Loui§ Grewer Uwé Francois Jeahuc®, Rossin Nicolds Braimoh Ademola

IRD, UMR Eco&Sols, 34060 Montpellier, France

°FAO, ESA, 00153 Rome, Italy
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16:30 Rain water-based integrated agricultural system: a model for ensuring foodsecurity and
adaptation in coastal Bangladesh
Talukder Byomkesh BlayPalmer Alisof, van Loon Gary
Department of Geography and Environmental Studies, Wilfrid Laurier UniVeetityloo, Canada
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16:45 Additive impacts of climate-smart agriculture practices in mixed croplivestock systems in
Burkina Faso
Rigolot Cyrillé? De Voil P, Douxchamps Sabirfe Prestwidge Dj Van Wijk Mark Thornton Philli,
Henderson B, Medina Hidalgo B, Rodriguez Danié| Herrero Marié
ICommonwealth Scientific and Industrial Research Organization, St Lucia, QLD 4067, Australia
2INRA, UMR 1273 MetaforipB122 Saint Genes Champanelle, France
SUniversity of Queensland, Quskand Alliance for Agriculture and Food Innovation (QAAFI), Toowoomba,
Australia
“YInternational Livestock Research Institute (ILRI), Ouagadougou, Burkina Faso
SInternational Livestock Resehtrinstitute (ILRI), PO Box 307@E.00, Nairobi, Kenya
SCGIAR Research Programme on Climate Change, Agriculture and Food Security, (CCAFS), PO Box 30709
00100, Nairobi, Kenya



17:00 Developing indicators for Climate-Smart Agriculture (CSA)
Rawlins Maurice Andres, Heumesser Christine, Emenanjo ljeoma, Zhao Yuxuan, Braimoh Ademola
The World Bank Group, 1818 H St. NW, WashimyfpruSA

17:15 Towards metrics to track and assess climate smart agriculture
Verhagen Jan, Huib Hengsdijk, Sjaak Conijn, Annemarie Groot, Nico Polman, Theun Vellinga, Eddy Moors
Wageningen UR, droevendaalsesteeg 4, 6708 pb, Wageningen, the Netherlands

PARALLEL SESSION 2. FACING CLIMATIC \RABILITY AND
EXTREMES

KEYNOTE PRESENTATICMN

14:00 Facing climatic variability and extremes
Zougmoré Robert, Rao K.P.C, Diedhiou Arona
1CRISATMali, BP 320 Bamako Mali
2ICRISAT Ethiopia, PO Box 5689, Addis Ababa, Ethiopia
SUniversité de Grenoble, BP 53, 38041, Grenoble Cedex 9, France

14:30 Rainfall modifications in the context of climate change: thepuzzle of the tropical regions
Lebel Thierry, Vischel Théo
LTHE, IRD & Université de Grenoble, BP 53, 38041, Grenoble Cedex 9, France

CONTRIBUTED ORAL PREENTATIONS

16:30 The potential for underutilised crops to improve food security in the face of climate change
Massawe Fesfp Mayes Seal?, Cheng A, Chai, H.H, Cleasby P, Symonds R; HoW.K?, Siise Aliyd
Wong Q% Kendabie P, Yanusa Y, Azman R, AzamAli Sayed N
IUniversity of Nottingham Malaysia Campus, Malaysia
2Crops for the Future, Malaysia
SUniversity of Nottingham, United Kingdom
“Bayero University Kano, Nigeria

16:45 Changes in climate variability and potential for impacts of droughts on agricultural markets
Leclere David, Havlik Petr
International Institute for Applied System Analysis (IIASA), Ecosystem Services Management program (ESM),
Laxenburg, Austria

17:00 How precisely do maize crop models simulate the impact of climate change variables on yields
and water use?
Durand JearlLouis, Bassu Simorfa Brisson Nading Boote Kennetf Lizaso Jofy Jones James W.
Rosenzweig Cyntlaf, Ruane Alex €. Adam Myriand, Baron Christiafy Basso Brunt'® Biernath
Christiarty, Boogaard Hendri¥, Conijn Sjaak Corbeels Marfé, Deryng Delphin®, de Sanctis Giaconif
Gayler Sebastial, Grassini PatricitS, Hatfield Jerry®, Hoek Stevef?, Izaurralde Ces&t, Jongschaap
Raymond R*3 Kemanian Armen R, Kersebaum K. Christidf Kim SoeHyung®, Kumar Naresh %,
Makowski David, Muller Christopf, Nendel Claa, Priesack Eckalt Pravia Maria Virginfd Sau
Federicd, Shcherbakurii®®, Tao Fuléf, Teixeira Edmar, Timlin Denni&, Waha Katharin#
IUnité de Recherche Pluridisciplinaire sur la Prairie et les Plantes Fourragéres, INRA, BP 80006, Lusignan,
86600, France



571 EOQi Ad! CNgrbFarsTeénhhBP)01, Phiver@aignon, 78850, France

3Department of Agronomy, University of Florida, P.O. Box 110500, Gainesville, FL 32611, USA

“Department Produccion Vegetal, Fitotecnia, University Politécnica of Madrid, Madrid, 28040, Spain
SDepartment of Agricultural & Biological Engineering, University of Florida, P.O. Box 110570, Gainesville, FL
32611, USA

5Climate Impacts Group, NASA Goddard Institute for Space Studies, 2880 Broadway, New York, NY 10025,
USA

"UMR AGAP/PAM, CIRAD, Agropolis, Montpellier, France,

8CIRAD, UMR TETIS, 500 rifeBreton, Montpellier,-B4093, France

*Department of Geological Sciences, Michigan State University, East Lansing, MI, USA

Department Crop Syems, Forestry and Environmental Sciences, University of Basilicata, Potenza, Italy
Hinstitute fur Bodendkologie, Helmholtz Zentrum Minchen, Ingolstadter LandstrafB5164 Neuherberg,
Germany

2Centre for Getnformation, Alterra, P.O. Box 47, Wageningen, 6700AA, the Netherlands

3WURPIant Research International, Wageningen University and Research Centre, P.O. Box 16, 6700AA,
Wageiingen, the Netherlands

14CIRABANNual Cropping Systems, C/O Embr@parados Km 18, BR 022 T AT OEA " OAOgl EAT &I (
08223, CEP 733900, Planaltina, DF, Brazil

5Tyndall Centre fo€limate Change research and School of Environmental Sciences, University of East Anglia,
Norwich, NR4 7TJ, United Kingdom

8Unité AGROCLIM, INRA, Domaine st Paul Site Agroparc, Avignon Cedex 9, Avignon, 84914, France

TWater & Earth System Science (WESS) Competence Cluster, c/o University of Tubingen, TUbingen, 72074,
Germany

¥Department of Agronomy and Horticulture, University of Nebidskaln, 178 Keirklall-East Campus,

Lincoln, NE 68503915, USA

USDAARS National Soil Tilth Laboratory for Agriculture and the Environment, 2110 University Boulevard,
Ames, IA 50011, USA

2%pacific NorthwetsNational Laboratory and University of Maryland, 5825 University Research Court Suite
3500, College Park, MD 20740, USA

2Department of Plant Science, The Pennsylvania State University, 247 Agricultural Sciehuegsties

Building, University Park, PA 16802, USA

Znstitute of Landscape Systems Analysis, ZALF, Lelamitre for Agricultural Landscape Research,
Eberswalder Str. 8416374, Muencheberg, Germany

23School of Environmental and Forest Sciences, University of Washington, Seattle, \WA 98,195A

24ndian Agricultural Research Institute, Centre for Environment Science and Climate Rgsdulture, New

Delhi 110012, India

2Potsdam Institute for Climate Impact Research, Telegraphenberg A 31, P.O. Box 60142123, Adtsdam,
Germany

%|nstitute of Geographical Scems and Natural Resources Research, Chinese Academy of Sciences, Beijing,
100101, China

2'Sustainable Production, The New Zealand Institut for Plant & Food Research Limited, Lincoln, Canterbury,
New Zealand

28Crop Systems and Global Change Laboratory, USDA/ARS, 10300 Baltimore avenue, BLDGW&BBARC
Beltsville, 20702350 MD, USA

17:15 Modeling livestock production under climate constraint in the Africandrylands to identify
interventions for adaptation
Mottet Anne!, Conchedda Giulia de Haan Ceés Msangi S, Ham Frédérit; Lesnoff Matthied, Fillol,
Erwanrf, Ickovicz Alexandie Cervigni Raffaelfy Gerber Pierre
IFAO,1Viale delle Terme di Caracalla 00153 Rome, Italy
2World Bank1818 H St NW, Washington, DC 20433, USA



3IFPRI, 2033 K Street, NW, Washington, DC 20006, USA

“ACF West Africa Regional Offi¢eff Toundoup, RYA lot No. 11, Dakar, Senegal

5CIRAD, Campus de Baillarguet, TAIZ / A, 34398 Montpellier Cedex 5, France

SCIRAD, Campus Montpellier SUpAINBA, 2, place P. Viala, 34060 Montpellier cedex 1, France

PARALLEL SESSION L2.COMBINING MITIGATON, ADAPTATION AND
SUSTAINABLE INTENSIEATION

KEYNOTE PRESENTATICM

14:00 Ex-ante evaluation of Climate-Smart Agriculture options
Cassman Kenneth van Ittersum M. K, Hochman Z, Mcintosh P, Grassini P, Yang H., van Bussel
L.GJ?2, Guilpart N}, Van Wart 3, Claessens t,.Boogaard H, de Groot H, Wolf J2, van Oort P.
1Univ. of Nebraska, USA
2Wageningen University, the Netherlands
3CSIRO, Australia
4CRISAT, Kenya
SAfricaRice

14:30 Will sustainable intensification get us to 2 degrees Celsius?
Wollenberg Lini, Richards Mery] Havlik Petf, Smith Peté, Carter Sarat Herold Martirt
ICGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), Gund Institute for
Ecological Economics, University of Vermont, USA
2International Institute for Applied Systems Analysis (IIASA), Austria
SUniversity of Aberdeen, United Kingdom
“Wageningen University and Research Centre, the Netherlands

CONTRIBUTED ORAL PFREENTATIONS

16:30 Climate readiness in smallholder agricultural systems: Lessons learned from REDD+
Zurek Monika, Streck Charlotte, Roe Stephanie, Haupt Franziska with contributions from Wollenberg Lini
and de Pinto Alex
Climate Focus, Sarphatikade 13, 1017 WV Amsterdam, the Netherlands

16:45 Assessing low emissions agricultural pathways under alternative climate policy regimes
Kleinwechter Ulrich Havlik Pett, Levesque Antoine Forsell Nickla's Zhang Yuquan W. Fricko Qiver?,
Riahi Keywaf Obersteiner Michaél
linternational Institute for Applied Systems Analysis (IIASA), Ecosystems Services and Management Program,
SchloRplatz 1, 2361 Laxenburg, Austria
2International Institute for Applied Systems Analysis (IIASA), Energy Program, SchlofRplatz 1, 2361 Laxenburg,
Austria

17:00 Climate-smart coffee systems in East Africa
Jassogne Laurenégvan Asten Piet, Laderach Petér Craparo S, Liebig Theresi Rahn Eri§ Baca Mari3
Graefe S, Whitbread Anthony, Nibasumba Anacléf Ampaire EdidaR, Kagezi Godfrey; Vaast Philipp&
lnternational Institute ofropical Agriculure (1ITA), P.0.7878, Kampala, Uganda
2International Center of Tropical Agriculture (CIAT), Cali, Columbia
3Goettingen University, Goettingen, Germany
4Institut des Sciences Agronomiques du Burundi (ISABU), Bujumbura, Burundi



SNational Coffee Research Institute (NaCORI), Mukono, Uganda
Sworld Agroforestry Centre (ICRARRAD)Nairobi, Kenya
“University of Witwatersrand (WITS), South Africa

17:15 Prioritizing climate -smart agricultural interventions at multiple spatial and temporal scales
Shirsath Paresh B.Dunnett AleX, Aggarwal Pramod K. Ghosh 3, Joshi Pramod K. Thornton Philli, Pal
BS
!PDF Climate Change Adaptation, CCAFS, MKW Delhi, India
2CCAFS, IWMllew Delhi, India
SCCAFSsouth Asia, IWMNew Delhi, India
4FPRI, New Delhi, India
5Theme LeaderData andTools, CCAFS
8ISEC, Bengaluru, India

PARALLEL SESSION L2. BREEDING AND PROTHING CROPS AND
LIVESTOCK

KEYNOTE PRESENTATICH

14.00 Plant breeding for climate-smart agriculture
Glaszmann Jean Christophe
UMR Amélioration Génétique et Adaptation des Plantes {BB&E), CIRAD, France

14:30 What impact of climate change on animal health?
Lancelot Renaud, Guis Héléne, Lefrancois Thierry
Cirad, INRA, UMR CMAEE, France

CONTRIBUTED ORAL PFREENTATIONS

16:30 Reducing nitrogen runoff and emission, and increasing rice productivity in African rice
production environment

van BoxtelJod, Selvaraj Michaé) Dartey Kofi, Lamo Jimmy, Asante Maxwef| Lu Zhongjif, Ishitani

Manab\, Addae Princg Sanni Kayode

IArcadia Biosciences, Davis CA 95618, USA

2CIAT, AA671Gali, Colombia

SCSIRCRI, PO Box 3785, Kumasi, Ghana

“NARGNaCRRI, Box 7084, Kampala, Uganda

SAATF, PO Box 30709, Nairobi, Kenya

16:45 Utilization of ex situ collections and climate analogues for enhancing adaptive capacity to
climate change

Archak Sunfi Semwal D.P, Pandey SusHil Mittra Sarik&, Mathur P.N2, Agarwal Pramog Bansal K.C.

1 CARNational Bureau of Plant Genetic Resources, Pusa Campus, New DEAi 1ridia

2Bioversity International, Pusa Campus, New Delhi 110 012, India

SIWMI, Pusa Campus, New Delhi @1D, India

17:00 Adaptation of Mediterranean bovine livestock to climate constraints. Genetic diversity and
breeding systems
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Vicente®, Landi Vincenzb, Hadjipavlou Georgi4, Ligda Christin&, Gautier Mathietf, Laloé Denis
INRA/AgroParisTeclGABI, 78352 JotgnJosas, France

2Cirad, INTERTRYP, 34000 Montpellier, France

SCirad, SELMET, 34000 Montpellier, France

“Montpellier SupAgro, SELMET, 34000 Montpellier, France

SINRA,LRDE, 20250 Corte, France
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Oran, Algeria

Institut Agronomique et Vétérinaire Hassan Il, Département de Productions et de Biotechnologies Animales,
10101 Rabat, Morocco

8La Tour du Valat, 13104 Arles, France

Dipartimenta di Scienze Veterinarie, LBG, 56124 Pisa, Italy

0Agris Sardegna, Settore Genetica e Biotecnologie, 07100 Sassari, Italy

HAPRI, Animal Breediragnd Genetics, Cairo, Egypt

?Facultad de Veterinaria, Lagenbio, 50013 Zaragoza, Spain

BAnimal Breeding Consulting SL, Laboratorio de Genetica Molecular Aplicada, 14071 Cordoba, Spain
Agricultural Research Institute, 1010 Lefkosia, Cyprus

Syveterinary Resarch Institute, NAGREF, 57001 Thessaloniki, Greece

INRA/IRD/Cirad/Montpellier SupAge&BGP, 34988 MontferrisurLez, France

17:15 Towards genotypes adapted to climate change via combination of phenotyping and modelling:
The projects DROPS and Phenome

Tardieu Francois

INRA, LEPSE, 34060 Montpellier, France

PARALLEL SESSION L2. OVERCOMING BARRIER POLICIES AND
INSTITUTIONAL ARRANGMENTS TO SUPPORT @S

KEYNOTE PRESENTATICMN

14:00 Overcoming barriers: policies and institutional arrangements to support CSA
Lipper Leslie
FAO Rome, Via delle Terme di Caracalla, Rome, Italy

14:30 Policies and institutions conducive for enhancing the transfer to CSA in Africa
Sedogo Laurent Lamers Johfy William Fonta
!Executive Director WASCAkcra, Ghana
2Coordinator of the Core Research Program of WASCAIUri&sity of Bonn, Germany
SResearch Coordinator, WASCAL Competence Center Ouagadougou, Burkina Faso

CONTRIBUTED ORAL PREENTATIONS

16:30 Schools as climate smart agriculture information hubs
Manalo Jaime IV A., Layaoen Myriam G., Balmeo Katherine P., Berto Jayson Ces-feldilstina A.,
Saludez Fredierick M.
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Development Communication Division, Philippine Rice Research Institute, Maligaya, Science City of Munoz,

Nueva Ecija 3119, Philippines

16:45 Advancing CSA solutions through global collaboration: the Global Research Alliance on
Agricultural Greenhouse Gases

Clark Harry, Scholten Martig

INZAGRC, Tennent Drive, Private Bag 11008, PalmeNsith 4442, New Zealand

2Wageningen UR, Droevendaalsesteeg 4, 6708 PB Wageningen, the Netherlands

17:00 Using whole-farm models for policy analysis of climate smart agriculture
Paolantonio Adriang Branca Giacomip Arslan Aslihah Cavatassi RomifaCacho Oscar

IAgricultural Development Economics Division, Food and Agriculture Organization of the UN, Viatmeelle T

di Caracalla, Rome 00153, Italy
2University of New England, Armidale NSW 2350, Australia

17:15 Climate shocks and risk attitudes among female and male maize farmers in Kenya
Wainaina Priscilla Tongruksawattana SongporidgDe Groote Hug Gunaratna Nilupa
Department of Agricultural Economics and Rural Development; -GegugtUniversity of Goettingen,
Germany
2International Maize and Wheat Improvement Center (CIMMYT), Nairobi, Kenya
3Department of Global Health and Population, Harvard School of Public Health, Massachusetts, USA

POSTER SESSION 2

L2.1 DEVELOPING ANEVALUATING CLIMATEMART PRACTICES

1. Climate Smart Management Options for Improving the Soil Fertility and Farm Productivity in the
Middle Hills of Nepal
Shrestha Shiva Kumlar, Shrestha A., Bishwakarma B. K., Allen R.

Sustainable Soil Management Programme (SSMP), HELVETAS Swiss Intercooperation Nepal, GPO Box 688,

Kathmandu, Nepal

2. Linking an ecological based system and social resilience to build Climate Smart village model in
Niger

Tougiani Abasse!, Adamou Bassot, Boureima Moussat, Jules BayalRbbhed Zougmore?

nstitut National de Recherche Agronomique du Niger, BP429, Niamey, Niger

2World Agroforestry research Centre, Sahel Node, Samanko, BP: E5118, Bamako, Mali
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3. Agriculture, climatic risks and food security in disasteiprone coastal landscape of Bangladesh
RonjuAhammad
Charles Darwin University, Australia

4. Assessing economic benefits of the use of climate seasonal forecasts within cowpea and sesame

sectors in Burkina Faso
Ouédraogo Mathiety Barry Silamanf Kagambega Levy Somé Léopolé Zougmoré Roberft
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5.

The CGIAR Research Program on Climate Change, Agriculture and Food Security, West Africa Region,
ICRISATBP 320, Bamako, Mali
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Measurement of climate change and its effect: comparison bween an objective method and

population perceptions

8.
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’Département de géographie, Université de Ngaoundéré BP 454, Cameroon

A set of indicators to evaluate policies for climate smart agriculture
Bonati Guido, Altobelli Filiberto
Istituto Nazionale di Economia Agraria, Via Nomentana 41, 00161 Roma, ltaly

Developing and evaluating CSA practices atountry level: lessons learned from Malawi
Phiri Georgé, Lipper Leslig Asfaw Solomof Cattaneo Andre§ Cavatassi RomiffaPaolantino Adriang
McCarthy Nanc$, Spairani AlessandfpBranca Giaconfp Grewer Uw& MannWendy®
ICSA Technical Coordinator, FAO, Malawi
2Senior Environmental Economist, FAO Rome, Viale delle Terme di Caracalla, Rome, Italy
SEconomist, FAO Romnialy
4CSA Project Leader, FAO Rome, Italy
SCSA Project Coordinator, FAO Rome, ltaly
SLEAD AnalyticdVashington DC, USA
‘CSA project officer, FAO Rome, Italy
8University of Tuscia, Viterbo, Italy
SAgricultural Mitigation Consultant, FAO Rome, Italy
10Senior Policy ConsultantA® Rome, Italy

Developing and evaluating CSA practices at country level: lessons learned from the Zambian

experience

9.

Kokwe Misaé}, Lipper Leslig Arslan Aslihaf) Cattaneo Andrel McCarthy Nanc§, Spairani Alessandfp
Branca Giacomt Grewer Uw& Mann Wend§

ICSA Technical Coordinator, FAO Zanthd) Representation Hse 5, Addis Ababa Drive, Ridgeway 10101
LUSAKA, Zambia

2Senior Environmental Economist, FAO Rome, Via delle Terme di Caracalla, Rome, Italy

SNatural Resource Economist, FAO Rome, Italy

4CSA Project Leader, FAO Rome, Italy

SLEAD Analytic3Vashington DC, USA

8CSA project officer, FAO Rome, Italy

"University of Tuscia, Viterbo, Italy

8AgriculturalMitigation Consultant, FAO Rome, Italy

9Senior Policy Consultant, FAO Rome, Italy

Millet and sorghum leaf pruning and transplantation as adaptation techniques to rainfall variability

in the Sahel

Alhassane A., Traore S.B., Sarr B., Lawali M. N., Seybou O. A. B, Chaibou B.
Centre Régional AGRHYMET, PO Box 11011, Niamey, Niger

10. CSA menus opractices in the MICCA pilots

Rioux Janie, Rosenstock Todd, Kirui Josephine, Mpanda Mathew, Massoro Erasto, Karttunen Kaisa
Food and Agriculture Organization of the UN, Viale delle TeGaeadalla, Rome 0015, Italy



11. Sustainability of broiler production in the context of climate change z Evaluation of new
incubation strategies
Nyuiadzi Dzidz&*%, Méda Bertrand, TravelAngélique, Berri Cécilg Bignon Laurg Leterrier Christing*>8
Guilloteau Laurencé Coustham Vincert Dusart Léonig Mercerand Frédérfc Delaveau Jo&| Grasteau
Sandriné, Tona Koko8, Bouvarel Isabelfe Collin Anné
INRA, UR83 Recherches Avicol&¥ 380, Nouzilly, France
2Institut Technigue de I'Aviculture3¥380, Nouzilly, France
3INRA, UMRSS5 Physiologie de la Reprtidn et des Comportements3%38, Nouzilly, France
4CNRS, UMR72473/#380, Nouzilly, France
SUniversité Francois Rabelais de Tou83,000, Tours, France
8IFCE, B7380, Nouzilly, France
INRA Valde-Loire, F37380, Nouzilly, France
8INRA, UE1295 Péle d'Expérimentatfanicole de Tours;37380, Nouzilly, France
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Wnstitut Togolais de Recherche Agronomique (ITRA), BP 1163, Lomé, Togo

12. An analytical framework for ClimateSmart Agriculture at the community level
Chandra Alvin, McNamara Karen, Dargusch Paul
School of Geography Planning and EnvirartaieManagement, University of Queensland, St Lucia Campus,
Brisbane, QLD 4072, Australia

13. Are cropping practices developed by Sulbsaharan farmers climatesmart? Case study of millet
cropping system in Senegal
Tall Lauré, Mbengue Medoun& Ndour B. Yacing Masse Dominigue ClermontDauphin Cathy
lnstitut Sénégalais de Recherches Agricoles (ISRA), Laboratoire National sur les prodgétiaies
(LNRPV)Dakar, Senegal
2Institut de Recherche pour le Développement (IRD), LMI IESOL, Dakar, Senegal
3Institut de Recherche pour le Développement (IRD), UMR Eco&Sol, MoFRtpeltier,

14. Namibia specific climate smart agricultural land use practices: a budding vehicle for improving
ecosystem services
Kuhn Nikolaus J., Naanda Martha Talamondjila, Bloemertz Lena
Physical Geography and Environmental Change, Department of Environmental Sciences, University of Basel
(UNIBAS)KIlingelbergstrasse 27, 4056 Basel, Switzerland

15. A two-dimension evaluation of CSA practices. Evaluating practices by indicators and reduce non
observable variable bias

Maldonado Jorgé Gémez Johh CornerDoloff Caitlir?, Lizarazo Miguél

IUniversidad de los And@xngota, Colombia

2International Center for Tropical Agriculture (CIAT), Decision and Policy Analysis, Cali, Colombia

16. Balancing complexity and usability when modelling farm scale productin and greenhouse gas
emissions

Hutchings Nicholas, Kristensen Ib

Dept of Agroecology, Aarhus University, Blichers Alle 1, 8830 Tjele, Denmark



17. An impact assessment of distinct agricultural climate protection measures for the implementation
on 10 000 Swiss farms

Prechsl Ulrich E., Alig Ceesay Martina, Wolff Veronika, Gaillard Gérard

Agroscopelnstitute for Sustainability Sciences, Reckenholzstrasse 1:8D46Hurich, Switzerland

18. How biodiversity-agriculture integration meets environmental expectations in a changing
climate: a gender perspective

Chitakira Munyaradzi

Department of Environmental Sciences, University of South Africa, Johannesburg 1710, South Africa

19. Analysing constraints to the improvement of cattle productivity via trypanosomosis treatment in
West Africa
MacLeod Michaé] Eory Verd Wint G.R.W, Shaw Alexandra P.N). Gerber Pierr§ Cecchi Giuliarip
Mattioli Raffaele C', Robinson Tim P.
Land Economy, Environment and Society Group, SRUC, Edinburgh, EH9 3JG, United Kingdom
2Environmental Research Group Oxford (ERGO), Department of Zoology, South Parks Road, Oxford, OX1 3PS,
United Kingdom
SAP Consultants, 22 Walworth Enterprise Centre, Duke Close, Andover, SP10 5AP, United Kingdom
4Food and Agriculture Organization of the United Nations (FAO), Animal Production and Heddth Divis
VialedelleTerme di Caracalla, 00153 Rome, Italy
SFood and Agriculture Organization of the United Nationsy&yibnal Office for Eastern Africa, CMC Road,
P.O. Box 5536, Addis Ababa, Ethiopia
SLivestock Systems and Environment (LSE), International Livestock Research Institute (ILRI), P.O. Box 30709,
00100 Nairobi, Kenya

20. Emission of NO from soil received saline and sodic watereffects of compost and gypsum
applications

Dheri Gurmeet Singh Lal Rattas

Department of Soil Science, Punjab Agricultural University, Luehid®®4, India

2Carbon Management and sequestration Center, The Ohio State University, Columbus, USA

21. Climate-Smart Agriculture livelihood options for displaced population on Yap Island
Krishnapillai Murukesan V.
Cooperative Research and Extension, College of MicresddjaYap Campus, Colonia, Yap, FM 96943,
Federated States of Micronesia

22. Evaluating the costeffectiveness of development investments
Luedeling Eik& De Leeuw Jah Rosenstock Todd BLamanna Christing Shepherd Keith
World Agroforestry Centre and Center for Development ResearchUf@&sity of Bonn, WaltdtlexStr. 3,
53113 Bonn, Germany
2World Agroforestry Centre, PO Box 30677, 00100, Nairobi, Kenya

23. MAPA project: resilient agroclimatic adaptation models for livestock production systems in
Boyacd, Colombia
LépezCepeda Michael, BolafieBenavides Martha, Garci@démez Gustavo
CORPOICA (Colombian Corporation of Agricultural Research), Tibéstigation Center. Postcode: P.O.
Box 344300. Bogota, Colombia

24, Assessing the determinants of adaptation strategies at farm level: the case of wine growers in
South-East France
Gravelne Nina, Grémont Marine
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BRGM, 1039, avenue de PinvB®¥000 Montpellier, France

25. Determinants of adoption of climate smart agriculture in coastal Bangladesh
Saroar Md Mustafa
Urban and Rural Planning Discipline, Khulna University, Khulna 9208, Bangladesh

26. Evolution of soil functional diversity after changes in nanagement practices and effects on bD
emissions
Recous Sylvie Léonard Jo&| Alavoine Gonzague Amossé Joéf, Bertrand Miche] Boizard Hube#,
Brunet Nicolad, Chauvat Matthief, Cheviron NathaligCluzeau Dani€] Coudrain Valéri€®, Dequiet
Samuel, Duparque Anni& Duval Jérom& Hedde Mickaé| Maron PierreAlain’, Peyrard Céline Philippot
Laurent, Mary Bruné
INRA, UMR URCA FARE, 2 Esplanade Roland G&td€)(FReims, Free
2INRA, UR Agrolmpact, Laon, France
3INRA, UMR AgroParisTech Agronomie, Thiv&tighon, France
4University of Rouen, ECODIV laboratbignt-SaintAignan, France
SINRA, UR PESSAC, Versailles, France
SUniversité de Rennes, UMR CNRS Ecobio, Rennes, France
INRA, UMR AGROECOLOGIE, Dijon, France
8AgroTranfert Ressources et Territoires, Esiiaess, France

27. | bPbT OOOT EOEAOG AT A AEAI | Akegehgpnestt #EET ABO EOOECAOQEIT |
Cremades RogérRothausen Sabrina G.SAConway Declah Wang Jinxig Zou Xiaoxigh , B 9 08 A
linternational Max Planck Research School on Earth System Modeling-B8MR$lamburg, Germany, and;
Research Unit, Sustainability and Glabahnge, University of Hamburg, Germany
’Department of Geography, University of Copenhagen, Copenhagen, Denmark
SGrantham Research Institute on Climate Change and the Environment, Londoh dddhconomics and
Political Science, London, United Kingdom
4Center for Chinese Agricultural Policy, Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing, 100101, M&. Chi
SInstitute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural
Sciences, 100081 Beijing, P.R. China

28. A climate smart strategy to reduce risks andncrease resilience of agricultural production systems

in Colombia
Ayarza Miguel Angel, Rojas Edwin, Aguilera Elizabeth, Bolafios Martha, Arce Blanca, Rodriguez Gonzalo,
Martinez Juan Carlos, Bautista Luis
Corporacion Colombiana de Investigacion Agropecuaria, Corpoica, Km 14, viaNBusgptara, Bogota,
Colombia

29. Interpretation of GHG emissions from mixed crop, grassland and ruminant systems using the
FamSim model
Carozzi March Martin Raphaé@| Klumpp Katjd, Borras Davifl Eza Ulrich Rumpel Cornelia Créme
Alexandrg, Le Roux Xaviér Poly Frank Chabbi Abag Massad Raia SilvVia
INRA, AgroParisTech, UMR 1091 Environnement et Grandes Cultures, 78850 Ghriganm| France
. 2!'h 52 @oRél 52%0 51 EOiF AA 2AAEACFaAd, Fab® 1 6 AT OUOO1
SBIOEMCO, UMR 7618, CNRRAENSParis 6, bat EGER, 78850 ThiveGmadinon, France
4Université de Lyon, INRA, CNRS, Université Lyon 1, Microbial Ecology Centre (UMR 5557 CNRS, USC 1364
INRA), Villeurbanne, France

30. DAYCENT parameterization and uncertainty assessment for modelling Swiss crops
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Necpalova Magdalena, Lee Juhwan, Six Johan
ETHZurich, Sustainable Agroeco®ms, Tannenstrasse 1, 8092 Zurich, Switzerland

31. The yield response of intercrop system to rainfall changes on the southern slopes of Mt. Kenya in
Embu

Kanampiu Freg Njeru M.Jame’s Kitonyo Onesmu$ Micheni Alfred

lnternational Maize and Wheat Improvement Centre, P.O. Box00821, Nairobi, Kenya

°The University of Adelaide, Adelaide SA 5005, Australia

3Kenya Agricultural Research Institute, P.O. BeB02D0, Embu, Kenya

32. Rain water harvest technology as a tool for climate smart agriculture for small holder farmer in
Bangladesh
Abdullah Hasan Muhammad, Ahamed Tofayel, Miah Md Gisahuddin, Rahman Mezanur
Department of Agroforestry and Environment, Bangabandhu Sheikh Mujibur Rahman Agricultural University,
Gazipurl706 Bangladesh

33. Greenhouse gases emission efficiency of alternative tillage practices in wheat farming systems of
Bangladesh
Aravindakshan Sreejith Tittonell Pabld, Krupnik T.F, Scholbeg J.M.S!, Groot J.C.J, Rossi Frederiék
IFarming Systems Ecology Group, Wageningen University, 6708PB, Wagtrérgetherlands
2International Maize and Wheat Improvement Ce(@MMYT), Bangladesh Country Office, Dhaka, 1212,
Bangladesh

34. Enabling synergies between development, climate change and conservation through land use
practices portfolio approach

Dugumalalisa A., Minang Peter A.

World Agroforestry Centre, P.O .Box 3060Z00 Un Avenue Gigiri, Nairobi, Kenya

35. Coffee agroforestry systems in Perg a double dividend for biodiversity andsmall scale farmers?
Jezeer Rosalien £ Verweij Pita A, Boot Rene G.A.
IUtrecht University, Copernicus Institute of Sustainable Development, Section of Energy and Resources, 3584
CS,Utrecht, the Netherlands
°Tropenbos Internation&701 AN Wageningemnd Utrecht University, department of Biology, Section of
Ecology & Biodiversity, 3584 CH Utrecht, the Netherlands

36. Soil carbon input by below and aboveground biomass in rainfed cropping systems in the
highlands, Madagascar
Laingo Irintsoa RasolofpNaudin Krishng Botoela Odom, Razafimbelo Tantefy
IFOFIFA Ampandrianomby, BP 1690 Antananarivo 101, Madagascar
2UPR AIDA, CIRAD 38398 Montpellier, France
3Laboratoire des Rad)oO1T OT PAO j, 2) qh 51 EOAOOE Oivo 1¢1pMadlaGesdarAT AOE OT h

37. Climate Smart livestock development in natural and improved savannas of an extensive ranch in
central Africa (RDC)

Lecomte Phillipé, Duclos AL? Juanes Xaveéir Ndao Ségd De Crem PH, Vigne Mathied, Blanfort

Vincent

ICIRAD, UMR Selmet, Montpellier, France

2UMRH Clermont, France

3ISRA, CRZ Kolda, Senegal

4OrgamanJVL, Kinshasa, RD Congo
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38. Targeting CSA in Southern Tanzania under multiple uncertainties
Lamanna Christink Rosenstock Todd &2, Luedeling Eik&
World Agroforestry Centre (ICRAF), Nairobi, Kenya
2CGIAR Research Program on Climate Change, Agriculture, and Food Security (CCAFS), Nairobi, Kenya
SWorldAgroforestry Centre (ICRAF), Bonn, Germany

39. Opportunities and limitations of emissions intensity as a metric for climate change mitigation
from the livestock sector

Schulte Rogier P.3,Reisinger And$; Clark Harrg, Donnellan Trevdr Lanigan Gary

Teagasc, Wexford, Co. Wexford, Ireland

°New Zealand Agricultural Greenhouse Gas Research Centre, Palmerston North 4Z42)avew

40. Climate smart agriculture from field to farm scale: a model based approach for Southern Africa
Berre David, Mutenje Munyaradzi 3. Corbeels Mak Rusinamhodzi Leonafd Thierfelder Christiaf
Lopez Ridaura Santiago
ICIMMYTZimbabwe. CIMMYT Regional Office, 12.5 Km Peg Mazowe Road, P.O. Box MP163, Mt Pleasant,
Harare, Zimbabwe
2CIRAD- Agroecology and Swushable Intensification of Annual Crops (AIDA)C/O Emi@tapados, Km 18,
BR 02 Rodovia, Brasilia/Fortaleza, CP 08223 CEP-B38]1®lanaltina, DF, Brazil
SCIRAD Agroecology and Sustainable Intensification of AnnuadsC(AIDA)c/o CIMMYT Regional Office,
12.5 Km Peg Mazowe Road, P.O. Box MP163, Mt Pleasant, Harare, Zimbabwe
‘CIMMYTCCAFS, Texcoco, Mexico

41. Mainstreaming climate smart agriculture practices through climate smart villages: scalable
evidences from South Asia
Jat M.L!, Ridaura S.B, Stirling C.M3, Aryal J.P, Jat R.K, Sidhu H.S, Mittal S%, Sapkota T.B, Sikka
A.K®, Aggarwal P.K.
lnternational Maize and Wheat Improvement Centre (CIMMYT), NASC Complex, N&®0Om4lRj India
2International Maize and Wheat Improvement Centre (CIMMYB3tdsl, Texcoco, Mexico
SInternational Maize and Wheat Improvement Centre (CIMMYT), Wales, United Kingdom
“Borlaug Institute for South Asia (BISA), CIMMYT, Pusa, Samastipur, Bihar, India
SBorlaug Institute for South Asia (BISA), CIMMYT, Ludhiana, Punjab, India
8Indian Council of Agricultural Research (ICAR), New Delhi, India
Climate Change, Agriculture and Food Sed@BAFS), IWMI, NASC Complex, New HdlBi012, India

42. Towards a scalable framework for evaluating and prioritizing climatesmart agriculture practices
and programs
CornerDolloff Caitlint, Jarvis AndreW? Loboguerrero Ana Marfa Lizarazo Migué€| Nowak Andreej
Andrieu Nadiné® Howland Fanny Smith Cathy, Maldonado Jorge Gomez Joht) Rosenstock Todd §.
Girvetz Evan H.
linternational Ceter for Tropical Agriculture (CIAT), Decision and Policy Analysis, Cali, Colombia
2CGIAR research program on Climate Change, Agriculture, and Food Security (CCAFS), Cali, Colombia
Centredd 1 T Bbi OAOCET T ET OAOT AGET T AT A AT OAAEAOAEA AcCOiTT1i
AR 2AAEAOAEA )T 11T OAOCETT AO $i OAI T PDAI AT O AAT O 18! COE
4Twin Oaks Research,64®, Flinton, PA, USA
SUniversidad de los Andes, Bogota, Colombia
SWorld Agroforestry Center (ICRAF), Nairobi, Kenya

43. Repeated inputs of organic matter inthe long term protect soils from global changes
Feder Frédérit Diallo Falilod, Ntoma Rachél’, Masse Dominigue Diome Farid, Akpo Léonard Elfe
ICIRAD, UPR Recyclage et risquel, 388, 18524 Dakar, Senegal
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2IRD,UMR 210 Eco&SoBP 1386, 18523akar,Senegal
SUCAD, faculté des sciences et techniques, Ddaegal

44, The use ofagroforestry practices by dairy farmers in Malawi
Arakelyan Irina
Scotland's Rural College (SRUC) and The University of Edinburgh, SRUC, Kings Buildings, West Mains Road,
Edinburgh, EH9 3JGnited Kingdom

45, Towards climate-smart dairy value chains in Tanzania
Notenbaert A, Paul B!, Fraval $, Morris J, Ran Y, Herrero Mari®, Mugatha &, Lannerstad M,
Barron J
ICIAT (International Center for Tropical Agriculture), PO Bed0823, Nairobi, Kenya
2ILRI (International Livestock Research Institute), PO Box-80Z00, Nairobi, Kenya
3SEI (Stockholm Environment Institute), University of York, Heslington, York YO10 5DD, United Kingdom
4SEI (Stockholm Environment Institute), PO Box 242 18, 104 51 Stockholm, Sweden
5CSIRO (Commonwealth Scientific and Industrial Research Organisation), Brisbane, Australia

46. Adapting pest management practices in subSaharan horticultural cropping systems in the
context of climate change

Ratnadass Alain, Chailleux Anais, Martin Thibaud, Simon Serge, VayssiéreBradegois

CIRAD, UPR HortSys, TA®3/C, Campus international de Baillarguet, 34398 Montpellier Cedex 5, France

47. Promoting Climate Smart Agriculture in Nigeria: Household strategies and determinants among
farmers
Ali G.A% Sanni M.M, Ademiju T.A2, llevbare O.E.
INational Centre for Technology Management (NACETEM), Federal Ministry of Science and Technology,
Obafemi Awolowo University, Héfe, Nigeria
2Dept. of Agricultural and Environmental Engineering, Obafemi Awolowo Wyiviertfie, Nigeria

48. Climate forecast, sustainable land and practices management, useful tools for implementation a
climate smart village
Ndour Ndeye Yacine BadiaheNdiaye Ousmang Sall Mouss} Sanogo Diaminatot) Toure Katim, Thiam
Djibril}, Moussa Abdoulay®, Ouedraogo Mathiet®, Bayala Julés Zougmore Robeft®
1SRA. Institut Senegalais de Recherches Agricoles, BP 3120, Bel Air, Dakiar Senega
2 .1 #)-8 1 CATAA . AOGET T Al AA 18! OEA-QJHiSknegalE OET A AO AA
SAGRECOL. Agrecol Afrique, Quartier Dixiéme, BP 347, Thiés, Senegal
4CRISAT: International Crops Research Institute for theagdniopics, BP 320, Bamako, Mali
SCCAFS. Regional Program Leader CCAFS West Africa, ICRISAT, BP 320, Bamako, Mali
SICRAF. World Agroforestry Center, West and Central Africa RegioAWCR/Sahel B.P. E5118 Bamako,
Mali

49, Characterization of biochar properties derived from willow plant biomass for carbon
sequestration and agriculturaluse

Irfan Muhammad, Lin Qimei, Li Guitong

College of Resources and Environmental Sciences, China Agricultural University, 10093 Beijing, China

50. Assessingmitigation potential of agricultural practices in tropical, developing country systems
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Richards Meryl2, Metzel Rutf, Chirinda NgonidzacHe Ly ProyutR, Nyamadzawo Georde Quynh
Vuduond, Shi Yuefen§ de Neergaard Anegas, Oelofse Myle} Wollenberg Eve? Rosenstock Todd

ICGIAR Research Program on Climate Change, Agriculture and Food Security

2Gund Institute, University of Vermont, Burlingtor0$405, USA

Syale School of Management & Yale School of Forestry and Environmental Studies, New Haven CT 06511, USA
“4International Center for Tropical Agriculture, Cali 6713, Colombia

SUnited Nations Development Programme, Phnom Penh, Cambodia

5Department of Soil Science and Agricultural Engineering, University of Zimbabwe, Harare, Zimbabwe
“Institute for Agricultural Environment, Viethnamese Academy of Agricultural Sciences, Hanoi, Vietnam

8College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China
*Department of Plant and Environmental Sciences, University of Copenhagen, Frederiksberg C 1871, Denmark
Oworld Agroforestry Centre, Nairobi 00100, Kenya

51. PERPHECLIM ACCAoject - Perennial fruit crops and forest phenology evolution facing climatic
changes

Garcia de Cortazahtauri Ifiakt, Audergon Jean MafcBertuzzi Patrick Anger Christé] Bonhomm, Mart,

Chuine Isabelfe Davi Hendik®, Delzon Sylvaih Duchéne Erf; Legave Jean MichglPichot Christiaf

Raynal Hélen®¥, Van Leeuwen Cornelis PERPHECLIM Tedfn

INRA, US 1116 AGROCLINAB14 Avignon, France

2INRA,UR 1052 GAFL;&4143 Avignon, France

SINRA, UE 0995 GBFOR453075 Orleans, France

“4INRA, UMR 0547 PIAF6B039 ClermorfEerrand, France

SCNRS, UMR 517&EE, 34293 Montpellier, France

SINRA, UR 0629 URFM8#914 Avignon, France

INRA, UMR 1202 BIOGECE3612 Cestas, France

8INRA, UMR 1131 SVQM8000 ®@lmar, France

SINRA/CIRAD, UMR 1334 AGAB4660 Montpellier, France

1INRA, UR 0875 MIAT3E326 Castanefolosan, France

1 Bordeaux Sciences Agro/INRIMR 1287 EGF\/3B883 Bordeaux, France

ANRA, UEVIBFP- IRHS- AGPF HORTFARBO- DIASCOPEUVV- Vassal UEFL- Pech RougeEPHYSE

EEF URGF UEFM, France

52. Potential for biochar to mitigate N2O emissions is minimal at the field scale and in upland
cropping systems
Verhoeven Elizabett?, Pereira Engil, Decock Charlott&é Suddick Emm&3 Angst Ter, Six Johah?
Department of Plant Sciences, University of California, D@vis.Shields Avenue, Davis, California, 95616,
USA
2Department of Environmental Systems Sciences, Institute of AgriculturadeSciBwiss Federal Institute of
Technology, ETHurich, Zurich, Switzerland
SDepartment of Earth, Ocean, and Atmospheric Sciences, Florida State University. Tallahassee, FL, 32306, USA

53. Facilitating climate adaptation in irrigated agriculture with decision support systems: ElI Molino
platform
Meza Francisc?, Poblete David, Vicufia Sebastign Gurovich Luis? Miranda Marcel®?, Melo Oscalr?
ICentro Interdisciplinario de Cambio GloPalntificia Universidad Catdlica de Chile. Av Vicuna Mackenna
4860. Macul. Santiago, Chile
2Facultad de Agronomia e Ingenieria ForeBtaitificiaUniversidad Catdlica de Chile. Av Vicuna Mackenna
4860. Macul. Santiago, Chile

54. A model-based approach for adapting cropping systems to climate change
Mottes Charle$? Makowski Daviél?, Doré Thierry!
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INRAZ UMR 211 Agronomge~78850 Thivervabrignon, France
2AgroParisTech UMR 211 Agronomge~78850 Thivervabrignon, France

55. Tweaking the system: optimization of mitigation strategies in smallholder flooded rice systems
de Neergaard AndredsLy ProyutR, Vu Quynh Duong Pandey Arjufy Islam SyeY Tariq Azeerk Jensen
Lars Stoumanh
IUniversity of Copenhagen, Plant and Environmental Sciences, Copenhagen, Denmark
2Institute for Agricultural Environment, Vietnamese Academy of Agricultural Sciences, Hanoi, Vietnam

56. Effect of coated and uncoated dietary nitrate on dairy cow health and dairy product quality
Van Adrichem Peter S Heck Jeroen M.E, Perdok Hink B, Rademaker Jan L.} Newbold John R.
ICargill Innovation Center, Veilingweg 23, 5334 LD Velddriel, the Netherlands
°Nederlandse Zuivel Organisatie, Benoordenhoutseweg 46, 2596 BC Den Haag, the Netherlands
3Qlip, Oostzeestraat 2a, 7202 CM Zutphen, the Netherlands

57. Rainwater harvesting and conservation: climate smart sustainable techniques for homestead and
cropland production

BothaJ.J., Anderson J.J.

ARCInstitute for Soil, Climate and Water, Private Bag X01, Glen, 9360, South Africa

58. Pathways for Climate Smart Agriculture (CSA) in the drylands of Africa
Aune Jens B, Adama CoulibaRy ElGailani Abdalfa Abdelrahman Ousmah
Department of International Environment and Development Studies, Noragric, Norwegian University of Life
Sciences, 1432 Addorway
57T OOEOOOA AGwAiTTT T EA 200A1 Ah 31 OOAAh 08/8 "1 @ wYnh
SAgricultural Research Corporation/ElObeid Research Station, ElObeid, Sudan

59. Climate-smart agriculture: panacea, propaganda or paradigm shift?
Rosenstock Todd §. Lamanna Christine Tully Katherine 15, CornerDolloff Caitlirf, Lazaro Migué
Girvetz Evan H.
World Agroforestry Centre (ICRAF) and CGIAR Research Program on Climate Change, Agriculture and Food
Security, PO Box 30600110, Nairobi, Kenya
2World Agroforestry Centre (ICRAF), PO Box JWAAD, Nairobi, Kenya
SUniversity of Maryland, 2108 Plant Sciences Building, College Park, MD, 20742, USA
“International Center for Tropical Agriculture, Km 17, ReciRaDalira, Apartado Aereo 6713, Cali, Colamb
SInternational Center for Tropical Agriculture, PO Boy08821, Nairobi, Kenya

60. Evaluating agricultural mitigation and scaling up climatesmart practices using the FAO EXAnte
Carbonbalance Tool

Bernoux Martial, Bockel Loui§ Grewer Uwé Francois Jeahuc®, Rossin Nicolds Braimoh Ademola

YRD, UMR Eco&Sols, 34060 Montpellier, France

2FAO, ESA, 00153 Rome, Italy

SAFD, ARB, Paris, France

“AFD, CLI, Paris, France

SWorld Bank, Washington DC, USA

61. Characterization, stability, availability of nutrients and microbial effects of kiln produced biochars
Purakayastha T.3. Savita Kumatj Pathak H
Division of Sotbcience and Agricultural Chemistry, Indian Agricultural Research Institute, New Delhi 110012,

India
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2Center for Environmental Science and Climate Resilient Agriculture, Indian Agricultural Research Institute,
New Delhi 11Qr2, India

62. Effect of pyrolysis temperatures on stability and priming effects of C3 and C4 biochars applied to

two different soils
Purakayastha T. J.Das K.C?, Gaskin Julia HarrisKeith?, Smith J. [4, Savita Kumati
IDivision of Soil Science and Agricultural Chemistry, Indian Agricultural Research Institute, New@e&lhi 110
India
2College of Engineering, Driftmiigrgineering Center, University of Georgia, Athens GA-3d832 USA
3Department of Crop and Soil Sciences, the University of Georgia, Athens, GM386QUSA
4USDAARS, Pacific Wedirea Land Management and Water, Conservation Research Unit, Pullman, WA
991646421, USA

63. Smallholders farm carbon footprint reduced by agroecological practices (Highlands & East Coast,
Madagascar)
Rakotovao Narindr§ Razakaratrimo Joyée Razafimbelo Tantely Deffontaines Sylvaif
Rakotosamimanana Stéph&nJahiel Michél*, Albrecht Alaif
L AAT OAOT EOA AAO 2AAET EOI O338Mbtanarmiive, OlddegasEadi A8 ! T OAT AT |
2Agrisud International, Lot VB7 Ambatoroka, 101 Antananarivo, Madagascar
3Centre Technique Horticole de Tamatave, BP 11, Tamatave, Madagascar
4Cirad UR HortSys, BP 11, Tamatave, Madagascar
SInstitut de Recherche pour le Développement, UMR Eco&Sols, 34060 Montpellier, France

64. Climate Smart Agriculture imperativein Nepal: prospect and challenges
Gurung Jayakumay Sainjoo Snehalata Regmi Punyf Devkota Laxmdi KhatriChhetri Arui, Aggarwal
Pramoc
INepal Development Research Institute (NDRD), Box 8975, EPC 2201, Pulchowk, Lalitpur Nepal
2CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), International Water
Management Instituteg New Delhi Office, NASC Complex, CG Block,Ni#r§ PUSA | New Delhi 110012,
India

65. Big data from small farms: analysis of drivers of food security across farming systems in sub
Saharan Africa

van Wijk Mark T, Frelat Romaih? Lopez Ridaura Santiagd, van Asten Piéf Djurfeldt Anders,

Douxchamps Sabirfe Paul Birth&, Ritzema Randall Rodriguez Danié) Giller Ken E, Herrero Marié®

1LRI, Nairobi, Kenya

2CIMMYT, Mexico DF, Mexico

3ITA, Kampala, Uganda

4Lund University, Lund, Sweden

SILRI, Ouagadougou, Burkina Faso

SCIAT, Naivbi, Kenya

ILRI, Addis Abeba, Ethiopia

8University of Queensland, Toowoomba, Australia

®Wageningen University, Wageningen, the Netherlands

ICSIRO, Brisbane, Australia

66. Participatory action research in climatesmart villages of Tanzania: fast track for new potato
resilient varieties
HarahagazweDieudonné, Quiroz Robertd, Sayula George Brush Gladness Msoka Elizabeth Rimoy
Mary*
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lnternational Potato Center (CIP), Production Systems and the Environment, P.O. B@0@%3,7Mairobi,
Kenya

2International Potato Center (CIP), Production Systems and the Environment, P.O. Box 1558, Lima 12, Peru
SNorthern Zone Agricultural Research Institute (NZARDI), Integrated Soil FertiligeMans, P.O. Box 6024,

Arusha, Tanzania
“District Agricultural Irrigation and Cooperatives Office, Horticulture department, Lushoto, Tanzania

67. Prospects of climate smart agriculture(CSA) under lowinput and rain-fed conditions in southern
Africa
Rusinamhodzi Leonard Thierfelder Christiaf) Berre David, Lopez Ridaura Santiagdkuhlani Siyabusg
Nyagumbo Isaiah Corbeels Mart
ICIRABANNual Cropping Systems C/O CIMMYT, P.O. Box MP163, Mt Pleasant, Harare, Zimbabwe
2CIMMYT, P.O. Box MP163, Mt Pleasant, Harare, Zimbabwe
SCIMMYT, Apddlostal 6641 06600 Mexico, D.F., Mexico
4CIRABANNual Cropping Systems C/O Embi@parados, BR 020Rodovia Brasilia/Fortaleza, Planaltina, DF,
Brazil

68. Climate change, promising technobgies and ex ante analysis of impacts on agriculture and food
security to 2050
Wiebe Keith, Robinson Sherman Mason$ & # O U, Iskark ISEalAnifa Robertson Richarfg Cennachi
Nicolat, Rosegrant Mark Creamer Bernardo Sika Gbegbelebge Hareau Guy; Kleinwechter Ulrich
Nedumaran Swamikanrfii Mottaleb Khondokef
Hnternational Food Policy Research Institute, 2033 K St NW, Washington DC 20006, USA
“formerly International Center for Tropical Agriculture, Km 17, RectRalralia, Apartado Aéreo 6713, Cali,
Colombia
SInternational Maize and Wheat Improvement Center, Apaistal 6641 06600 Mexico, D.F., Mexico
“International Potato Center, Avenida La Molina 1895, La Molina, Apartado Postal 1558, Lima, Peru
SInternational Institute for Applied Systems Analysis, Schlossplat2361ALaxenburg, Austria
SInternational Crops Research Institute for the Qaidi Tropics, Patancheru 502324, Telangana, India
formerly International Rice Research Institute, DAPO Box 7777, Metro Manila 139ae®hilip

69. Strategies for developing climate resilient genotypes of rice and chickpea
Chaturvedi Ashish K., Pal Madan
Division of Plant Physiology, Indiagricultural Research Institute, New DAhD012, India

70. Simulation of spot blotch in wheat as strategic decision support for adaptation practice in
changing scenario
Viani Al*, SinhaP %, Pathak Himanshtj Rashmi Aggarwal
IDivision of Plant Pathology, Indian Agricultural Research Institute, New Delhi, 110012, India
2Centre of Environmental Sciences and Climate Redliginulture, Indian Agricultural Research Institute,
New Delhi, 110012, India
*Current address: Department of Plant Protection, Faculty of Agriculture, Yasouj University, Yasouj, Iran

71. To evaluate reforestation in farms: a tool for smallholders and the sustainability of their initiatives
(EvaRefo)
Mejia Nelsoh Fallot Abigafd® McTavish HeathéP
IESNACIFOR, Forddtsearch Department, PO 2, Siguatepeque, Honduras
2CATIE 7170 30 501 Turrialba, Costa Rica
SCIRAD UPR GREEN, Campus International de Baillarguet, 34398 Montpellier Cedex 05, France
‘Reventazén Model Forest Alliance, CATIE 7170 30 501 Turrialba, Costa Rica
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5Cuso International, 44 Eccles St #200, Ottawa, ON K1R 7K2, Canada

72. Backyardpotted yam cultivation in Abuja, Nigeria
Adedotun Oke Michael
Foundation No Tafida Tal Avenue Compensation Layout Gwagwalada, P.O. Box 11611, Garki Abuja, Nigeria

73. Meta-analysis of the effect of dietary nitrate on enteric methane emissions in ruminants
Veneman Jolien B2 Newbold Charles 2.
ICargill Innovation Center, 5334 LD, VelddrielNetherlands
2IBERS, Aberystwyth University, SY23 3DA, Aberystwyth, United Kingdom

74. Climate smart strategies to strengthened coffee farmers adaptive capacity to climate change
Asayehegn Kinfe3 Temple Ludovig Iglesias An& Pedelahore PhilipgeTriomphe Bernard
IUniversité Montpellier, France
2CIRAD, Montpellier, France
SUniversidad Politécnica de Madrid, Spain

75. Linking agricultural adaptation strategies and food security: evidence from West Africa
Douxchamps Sabirfe VanWijk Mark T2, Silvestri Silvi Moussa Abdoulaye 5.Quiros Carlos Ndour
Ndéye Yacine B, Buah Saaka Somé Léopolé, Herrero Marié’, Kristjanson Patrich Ouedraogo
Mathiel?, Thornton Philip K, Van Asten Piéf, Zougmoré Robef Rufino Marian& 1!
lnternational Livestock Research Institute (ILRI), c/o CIFOR, 06 B.P. 9478, Ouagadougou, Burkina Faso
2International Livestock Research Institute (ILRI), PO Box 30790, 0GiffhiKenya
SInternational Crops Research Institute for the SediTropics (ICRISAT), Bamako B.P. 320, Bamako, Mali
YInstitut Sénégalais de Recherche Agricole (ISRA), Dakar, Senegal
SCouncil for Scientific and Industrial Rese&avanna Agricultural Research Institute (CSARI), P. O. Box
494, Wa, Ghana
1 OOEOOO . AGET T AT AA 16 %l OEERA), Kadoinde]BOrkidaGasd A 2 AAEAOAE,
‘Commonwealth Scientific and Industrial Research Organisation (CSIRO), 306 Carmody Road, St Lucia, QLD
4067, Australia
8World Agroforestry Centre (ICRAF), Unitations Avenue, Gigiri, PO Box 30677, Nairobi 00100, Kenya
9CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), ILRI, PO Box 3079,
Nairobi 00100, Kenya
Wnternational Institute for Tropical Agriculture (IITA), Kampala, Uganda
HCentre for International Forestry Research (CIFOR), PO Box 30677, Nairobi, Kenya

76. Quantifying greenhouse gas emissionsind carbon storage at the local scale in the U.S.
Marlen D. Eve, Walsh Meg
U.S. Dept of Agriculture, Climate Change Program Office, 1400 Independence Ave SW, Rm 4407 South
Building, Washingn, DC 20250, USA

77. A systemic approach to evaluate shea parklands as possible smart agriculture to be intensified in
Sudanese Africa
Seghieri Josianegt al. (all the RAMSES project teame., 8 French joint research units + African partners:
INRABBenin + INERA Burkina Faso)
- IRD- UMR HydroSciences Montpellier, Université Montpellier, 2, Place Eugéne BLE4IIMSE, 3293,
Montpellier cedex 5, France
- IRD- UMR ECO&SOLS, 2, Place Viala, Campus La Gaillarde SINR4rdvat. 12, 34060 Montpellier
cedex2, France
- University of Rennes-2JMR LETG, Place decteur Henri Le Moal, CS 24307, 35043 Rennes cedex, France
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- Université of Paris-7lUMR LIED, 10 Rue Alice Domont et Léonie Duquet, Batiment Condasee7040,
75013 Paris, France

-IRD- UMR GRED, 911 Avenue Agropolis, BP 64501, 34394 Montpellier Cedex 5, France

- IRD- UMI RESILIENCES, 32 Avenue Henri Varagnat, IRD France Nord, 93140 Bondy, France

- Ecole Nationale deEormation AgronomiqueUMR Dynamiques Rurales, 2 Route de Narbonne, BP 22687,
31326 Castanet Tolosan, France

- Institut National de Recherche Agronomique du Bénin (INRAB), 08 BP 0220 Cotonou, Benin

-Institut de I'Environnement et des recherches Agricoles (INERA) 03 BP. 7047, Ouagadougou, Burkina Faso

78. Participatory methodology of agricultural extension to Climate Smart Agriculture development: a
case inBrazil
Guyot Marina Souza Dias
ESALQUNIVERSIT®F SAO PAULO. Applied Ecology Program. Av. Padua Dik3418300.Piracicaca,
Brazil

L2.2 FACING CLIMAT VARIABILITY AND EKRREMES

79. Consequences of high temperatures and drought on peach fruit production strongly depend on
their period of occurrence
Adra Fatima, Vercambre Gillds Plenet Danief, Bakan Bénédicte Noblet Agathé, Ammar Arous,
Mickael Maucourt®, Stéphane Bernillof®, Catherine Debord®, Moing AnnicRS, Gibon Yve¥®, Gautier
Héléné
INRA, UR1115 Plantes et Systémes de culture Hesti@omaine St Paul, Site Agroparc, 84914 Avignon,
France
2INRA, UMR 1268, B.I.A, rue de la Géraudiére, BP71627 44316 Nantes, France

3NRA, UMR1332, Biologie du Fruit et Pathologie, A aMEA OA " 1 601 AO@Bh QQOXi & 6EI 1 Al
ST EO8 "1 OAAAOGHh "Eil1 1 CEA AO &OOEO AO O0AOGEIITT CEAR ¢X
SPlateforme Métabolome du Centre @énomique Fonctionnelle Bordeaux, MetaboHUB, IBVM, Centre INRA

"T OAAAO@Bh ¢X AO %Al OAOA "1 601 AOBh QQoXi ® 6EI T AT AOA A&

80. Reducing uncertainty in prediction of wheat performance under climate change
Martre Pierré? Asseng SenthoRl Ewert Frank Roétter Reimuné Lobell David, Cammarano Davide
Kimball Brucé Ottman Mike®, Wall Gerard White Jeffrey, Reynolds MattheW; Alderman Philli§, Prasad
Vara® Aggarwal Pamod':, Anothai Jakardf, Basso Brun®, Biernath Christiatf, Challinor And{#'¢ De
Sanctis Giacomy+*8 Doltra Jordi®, Fereres B, GarciaVila Margarit&°, Gayler Sebastig, Hoogenboom
Gerrit'?, Hunt Anthony?, I1zaurralde Cézat?4 Jabloun M, Jones CurtfS, Kersebaum Christigf, Koehler
Ann-Kristin'®, Milller Christop®’, Naresh Kumar Sootd Nendel Clagdh / &6 , A ROOlesen Adbyery
E25 Palosuo Tary Priesack Eckalt, Eyshi Rezaei EhsjnRuane Ale¥, Semenov Mikhail, Shcherlak
Iruii*® Stockle Claudi®, Stratonovitch Pierré!, Streck Thild® Supit Iwad*, Tao Falé®, Thorburn Petett,
Waha Katharin&, Wang Enf, Wallach Danié€f, Wolf Joost}, Zhao Z3%37 Zhu Yar®
INRA, UMR1095enetic, Diversity and Ecophysiology of Cererals (GBDEQF ClermonEerrand, France
°Now at INRA, UMR759 Laboratoire d'Ecophysiologie des Plantes sous Stress Environnementaux, Place Viala,
F34060 Montpellier, Fraec
SAgricultural & Biological Engineering Department, University of Florida, Gainesville, FL 32611, USA
4 Institute of Crop Science and Resource Conservation INRES, University of Boi@ers3dip,
SPlant Production Research, MTT Agrifood Research Fink&d, 0Bl Mikkeli, Finland
5Department of Environmental Earth System Science and Center on Food Security and the Environmen
Stanford University, Stanford, CA 94305, USA
"USDA, Agricultural Research Service, U.S:Land Agricultural Research Center, Maricopa, AZ 85138, USA
8The School of Plant Sciences, ©rsity of Arizona, Tucson, AZ 85721, USA
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SCIMMYT Int. Adpo, D.F. Mexico 06600, Mexico

Department of Agronomy, Kansas State University, Manhattan, KS 66506, USA

UCGIAR Research Program on Climate Change, Agriculture and Food Security, International Water
Management Institute, New Delbi0012, India

%Biological Systems Engineering, Washington $tateersity, Prosser, WA 9938694, USA

Pepartment of Geological Sciences and W.K. Kellogg Biological Station, Michigan State University East
Lansing, Michigan 48823, USA

Mnstitute of Sd Ecology, Helmholtz Zentrum MiincheBerman Research Center for Environmental Health,
Neuherberg, 85764, Germany

Hnstitute for Climate and Atmospheric Science, School of Earth and Environment, University ofddseds, Le
LS29JT, United Kingdom

®CGIARESSP Program on Climate Change, Agriculture and Food Security, International Centre for Tropical
Agriculture (CIAT), A.A. 6713, Cali, Colombia

YINRA, US116 AgroClim,-F84914 Avignon, France

¥Now at European Commission Joint Research Center, via Enrico Fermi, 2749 Ispra, 21027 Italy

1%Cantabrian Agricultural Research and Training Cerfa)39600 Muriedas, Spain

29ASCSIC and University of Cordoba, Apartado 4084, Cordoba, Spain

2WESSWater & Earth System Science Competence Cluster, University of Tibingen, 727074 Tubinge
Germany

2Department of Plant Agriculture, University of Guelph, Guelph, Ontario, N1G 2W1, Canada

2Dept. of Geographical Sciences, Univ. of Maryland, College Park, MD 20742, USA

%Texas A&M AgriLife Research and Extension Center, Texas A&M Univ., Temple, TX 76502, USA
2Department of Agroecology, Aarhus University, 8830 Tjele, Denmark

%|nstitute of Landscape Systems Analysis, Leibniz Centre for Agricultural Landscape Research, 15374
Mincheberg, Germany

ZIPotsdam Institute for Climate Impact Research, 14473 Potsdam, Germany

2&Centre for Environment Science and Climate Resilient Agriculture, Indian Agricultural Research Institute, IARI
PUSA, New Delhi 110 012, India

29 andscape & Water Sciences, Department of Environment and Primarydsddstrsham 3400, Australia

SONASA Goddard Institute for Space Studies, New York, NY 10025, USA

3iComputational and Systems Biology Department, Rothamsted Research, Harpenden, Herts, WhifedJQ
Kingdom

32Biological Systems Engineering, Washington State University, Pullman, WA22064WSA

nstitute of Soil Science and Land Evaluation, University of Hohenheim, 10&§8tSGermany

3Plant Production Systems & Earth System Science, Wageningen University, 6700AA Wageningen, The
Netherlands

3nstitute of Geographical Sciences and Natural ResoRessarch, Chinese Academy of Science, Beijing
100101, China

36CSIRO Agriculture Flagship, Dutton Park QLD 4102, Australia

S1CSIRO Agriculture Flagship, Black Mountain ACT 2601, Australia

3§ NRA, UMR 1248 Agrosystémes et développement territorial (AGIR), 31326-TakiaaetCedex, France
3Department of Agronomy and Biotechnology, China Agricultural University, YuanminggystaRoAd 2,

Beijing 100193, China

40College of Agriculture, Nanjing Agricultural University, Nanjing, Jiangsu, 210095, China

81. Managing climate induced risks and adaptation in theagriculture sector; a case of Punjab

province Pakistan
Abid Muhammad, Scheffran Jirgen
Research Group Climate Change and Security (CLISEC), Institute of Geography, University of Hamburg,
KlimaCampus, Grindelberg 7, 20144 Hamburg, Germany
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82.

83.

Veille Agro Climatique (VAC): a real time monitoring tool for agroclimatic conditions
Huard Frédéric, Ripoche Dominique, Persyn Benoit
INRA AgroClim, site Agroparc, 84914 Avignon Cedex 9, France

Modelling of extreme climate events for South Africa using historical data and general circulation

models

84.

Debusho Legesse K Diriba Tadele A, Hassen AbubekérBotai Joel

1Department of Statistics, University of Pretoria, South Africa

2Department of Animal and/ildlife Sciences, University of Pretoria, South Africa

3Department of Geography, Geoinformatics and Meteorology, University of Pretoria, South Africa

Beyond incremental changetransformation to climate -smart agriculture in response to changing

extremes

85.

Dowd AnneMaree!, Howden MarR, Rickards Laurel Fleming Ayshg Jakku Emma Gaillard Estelle
ICSIRO Land andater, PO Box 883, Kenmore, QLD, 4069, Australia

2CSIRO Agriculture, GPO Box 1700, Canberra, ACT, 2601, Australia

SUniversity of Melbourne, Parkville, Victoria, 3010, Australia

Strengthening the capacity of local extension services to face agroclimatic risks for production

systems

86.

Aguilera Elizabeth, Rojas Edwin, Martinez Fabio, Deantonio Leidy

Corporacion Colombiana de Investigacion Agropecuaria CORPOICA, Agroclimatology Unit, Postcode 250047

(A.A. 240142, Las Palmas), Mosquera, Colombia

Grassland manipulation experiments acrosslimatic zones

PiconCochard Catherine Diop Amadou Tamsir Finn Joh# Fischer P, Hassen Abubek&r Haughey
Eamor?, Hofer Danidl, Liischer Andreds Nagy Zoltari®, Ousmane Ndiaye?, Pillar Valérié, Pintér
Krisztind, Suter Matthia$, Talore Deribe GemiyyTesfamariam Eyolh Soussana JeaRrancgois

INRA U4874, Grassland Ecosystem Resea631,00 ClermorEerrand, France

2ISRA, Dakar, Senegal

STeagasc Environment Research Centre, Johnstown Castle, Wexford, Ireland

4Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil

SUniversity of Ptteria, Department of Animal and Wildlife Sciences, Pretoria, South Africa

6Agroscope, Institute for Sustainability Sciences ISS, Zurich, Switzerland

’Szent Istvan University, Institute’oif OAT U AT A %AT PEUOET 1T CcUh ' EAEI I
83zent Istvan University, MTA: ) % 01 AT O %AT 11T CcU 2A0AAO0AE ' O Obh
SUniversity of Pretoria, Department of Plant Production andS8ieihce, Pretoria, South Africa

87. Building a global framework for banana resilience and adaptation under increased weather
variability and uncertainty

Staver Charlées Calberto Germa# Siles Pablé

1Bioversity International, Parc Scientifique 11, Montpellier, France
“Bioversity InternationaKm 17, Recta Cdtialmira, Cali, Colombia
SCIAT Apartado Postal LM 72 Managua, Nicaragua

88. Gauging the effects of extreme climate events on European crop yields

BenAri Tamard, Adrian Julietté, Calanca Pierluigi Klein Tommy, Vander Velde Marijd, Niemeyer
Stefar?®, Bellocchi Gianfj Makowski Daviél

1INRA, AgroParisTech UMR 211 Agronomie, BP7885B Thivervabrignon, France

2Agroscope, Institute for SustainiigiSciences 1SS, Reckenholzstrasse 1980@61Zurich, Switzerland
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SEuropean Commission, Joint Research Centre (JRC), Institute for Environment and Sustainability (IES), Via E.
Fermi 2749;21027 Ispra (VA), Italy
4INRA, UR 874 Ecosystéme Prairial, 5 chemin du BeaiR08FClermorerrand, France

89. Development of district contingency plans as a coping strategy to face climate variability and
extremes in agriculture
Yenumula Gerard PrasgdCherukumalli SrinivasardoRavindrachary &.Rao K.\, Ramana D.B.V, Rao
V.U.M} Venkateswarlu B, Sikka A.K
HCAR Central researcinstitute for dyland agriculture, Santoshnagar, Hyderabad, 500059, India
2Vasantharao naik marathwada krishi vidyapeeth, Parbhani, Maharashtra, 431402, India
SIndian council of agricultunasearch, New Delhi, 1002, India

90. Why role of local institution is crucial in Climate Smart Agriculture? Some evidence from rice
wheat system of Nepal

Dhanej Thap4 Chhatra ManSharma

ISouthasia Institute of Advanced Studies of Nepal, Nepal

’Department of Development Studies/Kathmandu University, Nepal

91. Introducing a legume cover crop in rubber plantations is not necessarily an option for their
sustainability in dry areas
ClermontDauphin Cathy?, Suvannang NopmanégPongwichian Pirach Cheylan VincertZ, Hammecker
Claudé-?, Harmand JeaMicheP
1IRD (Institut de Recherche pour le Développement), UMR Eco&Sols, 2 Place viala, 34060 Montpellier, France
’Land Development Department, Ministry of Agriculture an@@wative,Phaholyothin Road, Chatuchak,
Bangkok 10900, Thailand
SCIRAD, UMR Eco &Sols, 2 Place Viala, 34060 Montpellier, France

92. Sustainability of the Koga irrigation scheme: adaptive water managerent to deal with climate
variability and change

Beza Berhanu Demissie, Alemseged Tamiru Haile

International Water Management Institute (IWMI), Ethiopia

93. Pearl millet yields and climate evolution across the last 20 years in central Senegal. A yield gap

study
Kouakou Patric&? Muller Bertrand®% Affholder Francoi§ Guissé Aliot) Sultan Benjamif
71 OOEOOO 3i1iCAI AEO AA 2AAEAOAEAO ' COEATTAO j)32!
16! AADPOAGETT U 1T A 31 AEAOAOOA j#%2!13gqh "0 QQWd 4EET C
2Centre de coopératiomnternationale en Recherche Agronomique pour le Développement (CIRAD),
lcOoil i ATTTGEA AO )1 OAT OEEZEAAOQETT $OO0OAAT A AAO AdI O0C
Montpellier, Cedex 5, France
SCentre de coopératiomnternationale en Recherche Agronomique pour le Développement (CIRAD),
Amélioration Génétique et Adaptation des Plantes méditerranéennes et tropicales (Umr AGAP), Avenue
A8! cOI PT 1 EOh QiqQin -1T10PAITTEAOh #AAAG Yh &OAT AA
4Université Cheikh Anta Diop (UCAD), Faculté des Sciences et Techniques (FST), Avenue Cheikh Anta Diop, BP
5005 Dakar, Senegal
SAfricaRice, Station Régionale du Sahel, BP 96-Bairi$, Senegal
SUniversité Pierre et Marie Curie, Institut PiSimeon Laplace (IPSL), Laboratoire d'Océanographie Dynamique
et de Climatologie (LODYC), 4 Place Jussieu 75252 Paris Cedex 05, France

94, Effective adaptation strategies and risk reduction to increased climatic variability among coffee
farmers in Mesoamerica
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Castellanos Edwin Tucker Cathering Barrera Juatf) Diaz Rafaél

lUniversidad del Valle de Guatemdl8 ave. 195 zona 15 Guatemala, Guatemala
2Indiana University, Bloomington, Indiana, USA

3Colegio de la Frontera Sur, Tapachula, Chiapas, Mexico

4Universidad Nacional de Costa Rica, Heredia, Costa Rica

95. Impact of climate change on crop production in southern Mali and the potential of adaptation
strategies
Traore Boubd CorbeelsMarc?, van Wijk Marc F, Descheemaeker KatriénGiller Ken E.
H %2h )1 OCEOCOO $6%AIT T T 1 EA 200ATA N 00I COAITT A #1 OI1Th

2CIRAD, Agroécologie et intensification durableulesres annuelles, 34398 Montpellier, France
SWageningen University, Plant Production Systems, 6708 PB Wageningen, the Netherlands

96. Use of regional climate model output for modellingthe effects of future extremes in agriculture
Christensen Ole B.Fox Maule G, Cornes R, Goodess €, Bellocchi Giangi
!Danish Meteorological Institute, Lyngbyvej 1062080 Copenhamn @, Denmark
2Climatic Research Unit, School of Environmental Sciences, University of East Anglia, Norwich, NR4 7TJ, United
Kingdom
3INRA, UR 874 Ecosystéme Prairial, 5 chemin du BeB@RA89 Clermorferrand, France

97. Drought resistant and resilient plant functional types can maintain production in intensively
managed grassland
Hofer Daniet® Suter Matthiad, Hoeksta Nyncke }:2 Haughey Eamof Finn John &, Buchmann Ning
Luscher Andreds
IAgroscope, Institute for Sustainability Sciences ISS, Reckenholzstrasse8®5 Ziitich, Switzerland
°Teagasc, Environment Research Centre, Johnstown Castle, Wexford, Ireland
SETH Zurich, Institute of Agricultural Sciences, Universitatstrasse8992H tirich, Switzerland

98. Phenotypic varation among and within thirty accessions of Onobrychis viciifolia examined under
climate change scenarios
Malisch Carstet?, Suter Daniél Studer Bruné, Salminen Juhdekka, Lischer Andreds
IAgroscope, Institute for Sustainability Sciences ISS, Reckenholzstrasse885 Zitich, Switzerland
2ETH Zurich, Institute of Agricultural Sciences, Universitatstrasse8D92H urichSwitzerland
SUniversity of Turku, Department of Chemistry, Vatselankate2®D0EW Turku, Finland

99. Participatory assessment of vulnerability to climate change for improved adaptationdo climate
smart agriculture
Guddanti Nirmala, K Ravi Shankar, Ch. Srinivasa Rao
Central Research Institute for Dryland Agriculture, Saidabad (PO), Santhoshanagar, Hyderabad)32N 500
India

100. Adaptation strategies for livestock production systems in a changing environment
Marble Yvané Salgado Paufy Nidumolu Uday, Andriarimalala J.H, Enjalric Gaelfe Tillard Emmanel*
ICIRAD, Mediterranean and Tropical Livestock Systems Research Unit, 974P@&r8aiha Réunion, France
2CIRAD, Mediterranean and Tropical Livestock Systems Research UAittsirilhe, Madagascar
3CSIRO Agriculture Flagship, Agriculture & Food Security in a changing world, SA 5064, Urrbrae, Australia
‘FIFAMANOR, Livestock Unit, BP 198, 110, Antsirabe, Madagascar

101. Impact of climate extreme and variability on agriculture: a case from mountain community of
eastern Nepal
Shrestha Nicky ShréeDahal Piyush Pradhananga Dhirdj
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Kathmandu University, Dhulikhel, Nepal
°The Small Earth Nepal, Kathmandu, Nepal
3Chi Chandra Multiple College, Tribhuvan University, Kathmandu, Nepal

102. Analyses of extreme weather events and its impact to agriculture smallholders in Gandaki River
Basin of Nepal Himalaya

Dahal Piyush Shrestha Nicky ShrégeShrestha Madan LdJIPanthi &ebart, Krakauer Nir ¥

The Small Earth Nepal, Naya Baneshwor, Kathmandu, Nepal

2Kathmandu University, Dhulikhel, Nepal

SNepal Academy of Science drethnology, Kathmandu, Nepal

“The City College of the City University of New York, New York, USA

103. Developmental competence and expression pattern of heat shock protein genes in buffalo
oocytes during heat stress
Ashraf Syma Dhanda Sumah Shah Syed MohamadSaini Nehd Kumar Anil, Goud Sridhay Chauhan
Manmohar?, Upadhyay Ramesh
IClimate Resilient Livestock Resea@imter, Dairy Cattle Physiology Division, National dairy Research
Institute, Karnal, 132001, Karnal, India
°Department of Biochemistry, Kurukshetra University, Kurukshetra, 13611, India
SEmbryo Biotechnology Lab, ABTC, National Dairy Research InstB2@01, Karnal, India

104. Heat tolerance in wheat identified as a key trait for increased vyield potential in Europe under
climate change
Semenov Mikhail A. Stratonovitch P.
Computational and Systems Biology DepartmBothamsted Research, Harpenden, Herts, AL5 2JQ, United
Kingdom

105. s livelihood diversification Climate-Smart Agricultural strategy? Micro-evidence from Malawi
Asfaw Solomo#, McCarthy Nancy Cavatassi RomirtaPaolantonio Adriana Amare Mulubrha#, Lipper
Lesli¢
!Food and Agricultural Organization of the United Nations, Agricultural Development Economics Division
(ESA), Viale delle Terme di Caracalla, 00153 Rome, Italy
2LEAD Analytics, Inc., WashingtBC, USA
SLebnize University of Hannover, Faculty of Economics and Business Administration, Hannover, Germany

106. 001 OPAOET ¢ OOOAI OOI 1 AOCAAT A AAOCHEROAT EAIGETI AOA AEAT C/
Ashraf Saleerh Iftikhar Muhammad
ln-Service Agricultural Training Institute, Sargodha, Pakistan
2Institute of Agricultural Extension and RiDakelopment, University of Agriculture Faisalabad, Pakistan

107. Participatory climate risk management at shortterm and seasonal scaleg examples from South
Asia
Nidumolu Uday, Roth Christiarf, Howden Mark, Hochman Zyi Hayman Petet Raji Reddy B, Lim-
Camacho Lilly, Gaillard Estelle Marambe Marambé
ICommonwealth Scientific & Industrial Research Organisation (CSIRO), Bldg 2, Waite RoadSairthrae,
Australia 5064, Australia
2CSIRO EcoSciences Precinct, 41 Boggo Rd, Dutton Park, QLD 4102, Australia
3CSIRO, PO Box 883, Kenmore QLD 4069, Australia
4CSIRO, Graham Rd, Highett, Victoria 3190, Australia
5South Australian Research & Development Institute (SARDI), Hartley Grove Street, South Australia 5064,
Australia
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SExtension Department, r&f Jayashankar Telangana State Agricultural University, Rajendranagar,
Hyderabad, India
“Faculty of Agriculture, University of Peradeniya, Peradeniya 20400, Sri Lanka

108. Establishment of dynamic-transfer system foragroAl Ei AOA ET 1T x1 AACA AT A AEAOI A
Fahim M. AL, Abou Hadid A.E, EFMarsafawy S.M.
the Climate Change Information Center and Renewable EG&LHYRE), 9 Cairo Univ., 12619 Giza, Egypt
2the Central Laboratory for Agricultural Climate (CLAC), 6 Dr. Michail Bakhoum st., Dokki 12411 Giza, Egypt

109. Empirical assessment of climatehange on major agricultural crops of Punjab, Pakistan
Afzal Muhammad, Ahmad Tanveer
IResearch Scholar in Forman Christian College, Lahore, Pakistan
2Assoaate Professor of Economics in Forman Christian College, Lahore, Pakistan

110. Perceptions on climate change and impacts on ecosystem services in eastern Africa: implications
for policy actions

Shimbe S.P.L., Kadigi R.M.J., Kashaigili J.J., Abdallah J.M., Stephen, C.

Sokoine University of Agriculture, P.O. BOX 3007 Chuo kikuu, Morogoro, Postcode: +255, Tanzania

111. lIrrigation management of salt water: study of potato and pea grown in intercropping with olive in
southern Tunisia

Ben Hassen NadtaNagez Kamél

INational institution paigronomy of Tunisia (INAT), Tunisia

2Institut of arid region of Medenine (IRA), Tunisia

112. Assessment of the variability of yield of maize in Lilongwe district in relation to climate using
DSSAT model
Kamanga Mphangera Mhango WezzieBund&
IUniversty of Cape Town, Rhodes Gift, Post Office 7707, Rondebosch, Cape Town, South Africa
2BundaCollege of Agriculture, P.O. Box 319, Lilongwe, Malawi

L2.3 COMBINING MITIGTION, ADAPTATION AND SUSTAINABLE
INTENSIFICATION

113. Agricultural intensification trajectories and climate smart agriculture in Nicaraguan tropical
systems
CarreficRocabado Geovart&, Oblitas Samué| Somarriba Eduard Ordofiez Jenny?
The World Agroforestry Centre (ICRAF), Latin America Refifical Central America, CATIE 7170, Turrialba
30501, Cartago, Costa Rica
2CATIE, Tropical Agricultural Research and Higher Education TErieTurrialba 30501, Costa Rica

114. Value ofestimating farm GHG budgets making use of procesbased modelling
Bannink André Lanigan Gar¥ Hutchings Nick Van Den PeVan Dasselaar Agnés
Wageningen UR Livestock Research, PO8Bp8200 A Lelystad, Netherlands
°Teagasc, Johnstown Research Centre, PO Box 300, Co Wexford, Ireland
SUniversityof Aarhus, PO Box 50, Research Centre Foulum 8830 Tjele, Denmark

115. & AOi A08 O PAOAAPOEITO 11 AIEI AOGA AEAT CA AT A POI OPA/
cover transition curve
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Ordonez Jenny &.Leguia B, Rapidel Brun§ Somarriba B.

World Agroforestry Centre (ICRAEgentral America, CATIE 7170, Turrialba 30501, Cartago, Costa Rica

2Centro Agronémico Tropical de Investigacién y Ensefianza (CATIE), CATIE 717030h0tialBartago,

Costa Rica

3Centre de coopération internationale en recherche agronomique pour le développement (CIRAD), CATIE 7170,
Turrialba 30501, Cartago, Costa Rica

116. The Agritech Waer Cluster z Promoting collaboration to manage future water needs of the
agriculture sector

Hiscock Kevin, Osborn Timothy, Lovett Andrew, Dorling Stephen, Welters Ruth, Fitt Peter

University of East Anglia, Norwich Research Park, Norwich Norfolk NR4 7TJ, United Kingdom

117. Climate change mitigation and agricultural development scenarios for the high plains of Eastern
Colombia

Hyman Glenn, Loboguerrero Ana Maria, Aracely Castro, Idupulapati Rao, Peters Michael

International Center for Tropical Agriculture, Colombia

118. Contributing to CSA progress throgh a national multidisciplinary research program on
adaptation to climate change
Caquet Thierry, Bréda Nathalig Guehl JeatMar®, Amigues JeaiPierre’, ChalvetMonfray Kariné,
Debaeke Philippg Gascuel Chantgl Le Gouis Jacqu€s Plantard Oliviet, Touzard JeatMarc®, Soussana
JeanFrancoid®

UNRA, UAR 12T8%AT 1 T CU 1T £ &1 OAOOOh ' OAOOIRIOA G hAT2A ODAA GIE ¥ A G\
54280 Champenoux, France
2INRA, UMR 1137 INRKiversité de Lorraif@& 1 OAOO %AT 1 1 CUoewkioh BA IOBDRAU GAET!1ITAG

54280 Champenoux, France
3NRA, UMR 1081 INFENRS5 T EOAOOEOT 41 011 OOA ) Redsokokd KxAulles OA A
, %2.!106h 51 EOAOOCEOI AAO 3AEABDEGoudIsd ErdnteA Oh X 2 0A AAO
.21 h 52 Qi a O!-ERRicAN 204 DEGASIIEA ShilitFGAHE Phampandh@ance

5INRA, UMR 1248 INRA. 04 O! ¢cOT AAT 11 CEAO ))2issre@As@isiolosan, BranceAl EOE A O
]INRA, UMR 1069 INRACOT AAI POO / OAOO O31 BilBohcaly /Miplic, BAA GIAZEU (
35042 Rennes Cedex, France

INRA, UMR 1095 INFAT EOAOOEOiI "1 AEOA 0AOCAAT O' AT AGEAO $EOAOO
Crouél, 234 avenue du Bréze63200 ClermorfEerrand, France

8INRA, UMR 1300 INRAT EOEO O" ET 11 CUh %DPEAATET 1141 EU%Al RA6AEODI AT A
La Chantrerie, CS 4070644307 Nantes Cedex 03, France

9INRA, UMR 0951 INRBRADBMontpellier Sup@ OT h O) T T 1 O A O EB40&0MontpelliBriCAdRA 6 E Al
01, France

99 . 21h #1111 CA AA $EOAZRBPAriCedek @7, Feadtd AA 18571 EOAOOEOi

119. Could agroforestry be a wayto limit soil erosion susceptibility under a temperate climate?
Monnier Yogan, Stokes Alexia
INRA, UMR AMAP, 37/PS1, Bd de la Lironde, 34 398 Montpellier cedex 5, France

120. Scientific and policy recommendations for climate smart arable agriculture in Europe: lessons
from the past decade
Freibauer Annetté Don Axel, Dechow Renkt Heidkamp Arng Prietz Rolaniand GHGEurope project
partners’
Thinen Institute of Climat®mart Agriculture, Germany
2EU Collaborative Research Project d@pe, www.ghgurope.eu
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121.  Adaptation to climate change through land-use change in France and implications for greenhouse
gas emissions
Ay JeanSauveut, Chakir Rajj De Cara Stépharie
INRA UMR Cesa28, bdDocteur Petitjear21079 Dijon Cedetance
2INRA UMR Economie Publique IN®#oParisTech, Avenue Lucien Brétigniéres, 78850 Thi@eigyabn,
France

122. Mitigating GHG emissions fromruminant livestock systems
Klumpp Katjd, Doreau Michél Faverdin Philippt Jeuffroy MarieHéléne¢!, Bamiere Laurg Pardon
Lénaié, Soussana JeaRrancoid, Pellerin Sylvaih
INRA UR 87Hcosystéme prairial 5 Ch de Beaulieu, 63039 CleFmwand, France
2INRA/ VetAgroSup UMR 1213 Herbivores, Theix, 631288ags¥Champanelle, France
SINRA/Agrocampus Ouest, UMR 1348 Beg8b590 Sairilles, France
4INRAAgroParisTech, 78850 ThiverGlgnon, France
SINRA UMR Economie Publique BP 01 78850 ThiGeigabn, France
]INRA$ %0 % X1 ¢ OOA AA 1851 EOAOOGEOI h ¢VYQQn 0! 2)3 #%$%ws o
.21 $iDAOOAI AT O % OEOITTAIATO AO 1 ¢cOiTiiEAR QQRAQ

123. Global assessment of technological innovaon for climate change in developing countries:
opportunities and challenges
Adenle Ademola A, Azadi Hosse# Arbiol Joseph
lUnited Nations Universitypstitute for Advanced StudiesStistainability (UNUWAS), Japan
’Department of Geography, Ghent University, Belgium
SLaboratory of Environmental Economics, Graduate School -oédBiorces and Benvironmental Science,
Kyushu University, Fukuoka 88281, Japan

124. Synergies and tradeoffs of adaptation and mitigation on dairy farms
Topp C.F.Bh / & " 2Ofaveidin B, Stienezen M.W.4, Wreford Al Olesen J.B.

BAT 01 ATABO 200A1T #111ACAR %AET AOOCE (i Q*'h 51 EOAA
2Animal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Fe@aoly, [Beland
% .2!'h 5-2XQI Ah OEUOEI T T CEAh %l OEOIT1T AT AT O3d%@ 'ili OE

SaintGilles, France

“Wageningen UR Livestock Research, 6708 WD Wageningen, Postbus 338, B7agediiben, the
Netherlands

SDept. of Agroecology, Aarhus University, Blichers Allé 20, Postboks383DKjele, Denmark

125. Land management practices as a coping mechanism to frequent drprolonged drought spells by
smallholder farms
Kagabo Désiré Mbarushimana, Ndayisaba Pierre Celestin, Musana Bernard Segatagara, Manzi Maximillian,
- OOEi OOA - OPAT UEh (EOxA #1 AE OAShd$mbusHo iFdicen,Bagirubir@a AT OAT C
Aphrodis, Ebong Cyprian
Rwanda Agriculture Board (RAB), P.O. Box 5016 Kigali, Rwanda

126. Sustainable intensification of global maize cropping systems: balaring yield increase and nitrous
oxide emissions
Deryng Delphiné? Conway Declah Ramankutty Navif®
IGrantham Research Institute on Climate Change & the Environment, London SEhonbofics & Political
Science, Houghton Street, London, WC2A 2AE, United Kingdom
2Tyndall Centre for Climate Change Research, School of Environmental Sciences, University of East Anglia,
Norwich, NR4 7TJ, United Kingdom
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SGrantham Research Institute on Climate Change & the Envirotmedan School of Economics & Political
Science, Houghton Street, London, WC2A 2AE, United Kingdom

“Liu Institute for Global Ises,The University of British ColumiB4,76 NW Marine Drivéancouver, V6T 172,
BC, Canada

SInstitute for Resources, Environment and Sustainabilitycouver Campu2202 Main Mallyancouver, V6T
174, BC, Canada

127. Temperature impact on CQ emissions and nutrients availability in Malagasy soils under different
farming practices
Andriamananjara Andryy Chevallier Tiphairie Rasolo Njara Narindta Razakamahefa Allan Luii
Razakamanarivo HerintsitohainaRazafimbelo Tantely
L AAT OAOT EOA AAO 2AAET EOT O1T PAOh 51 EOAOOEOiI Ad!
2Institut de Releerche pour le Développement, UMR Eco&Sols, 34060 Montpellier, France

I OAT AT ,

128. The synergies of fertilization on carbon sequestration and food security in China
Li Yue, Li Jianling, ZhMongchang, Zhou Weiping, Chen Minpeng, Qin Xiaobo, Wan Yunfan, Liu shuo, Gao
Qingzhu
Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural
Sciences, Room 609, Building IEDA1R&hongguancun South Street, Haidian District, Beijing, China

129. Adaptation to climate variability: evaluation of adaptation tools for the agricultural sector in
Guanacaste, Costa Rica
Largui Mathildé, Barbier Brung Leclerc Grégoire
ICentre de Coopération Internationale en Recherche Agronomique pour le Développement, UPR GREEN, CATIE,
Turrialba 30501, Costa Rica
2Centre de Coopération Internationale en Recherche Agronomique pour le Développieat,
EAU,Université Cheikh Anta Diop (UCAD), BP 5D@karFann,Senegal

130. Efficiently mitigating climate change through improved land management in smallholder
agriculture of Malawi and Zambia
Grewer Uwé, Branca Giaconto Cattaneo Andreg Vetter Sylvid, Paolantonio Adriana
IAgricultural Development Economiilisision, FAO, V. le Terme di Caracalla, 00153, Rome, Italy
“Dipartimento di Economia e Impresa, Tuscia University, Via del Paradiso 47, 01100, Viterbo, Italy
3School of Biological Sciencesijversity of Aberdeen, 23 St Machar Drive, AB24 3UU Aberdeen, Scotland

131. Climate-Smart water and nitrogen management strategies for lowland rice
Gaihre Yam K, Bindraban Prerfy SinghUpendr&, Sanabria Joaquinand Satter Abdus
!Eurasia Division, International Fertilizer Development Center (IFDC), Dhaka, Bangladesh
%Virtual Fertilizer Research Center (VFRC), WashiDgionUSA
3Soil and Plant Nutrient Dynamics Program, Office of Programs, IFDC, Muscle Shoals, AL, USA

132.  Storing C in agricultural soils: evaluating triplewin climate-smart actions for France
Chenu Claire Angers Denis Metay Aurélié ColnenneDavid Caroling Klumpp Katjd, Bamiére Laurg
Pardon Lénai6 Pellerin Sylvaih
IAgroParisTech, UMR Ecosys, 78850 Thiverigrion, Frana®@
2AAAC, Soils and Crops Research and Development Centre, G1V2F$aipiebec, Canada
3SupAgreMontpellier UMR SYSTEM, 34060 Montpellier, France
“4INRA, UMR Agronomie, 78850 Thive@idginon, France
SINRA, UMR Ecosysteme Prairial, 63039 ClerFemand, Franc®
SINRA, UMR EcoPub, 78850 Thiverval Grignon, France
INRA, DEPE-P007 Paris, France
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8INRA UMR ISPA, 33882 Villenave d'Ornon, F@nce

133. Innovative cropping systems under GHG emissions constraint: results oflang-term field trial
assessment
ColnenneDavid Caroline, Grandeau Gilles, Tanneau Véronique, Jeuffroy Migliene, Doré Thierry
INRA, UMR 211 Agronomie, 78850 Thivé&vighon, France

134. Contribution of agroforestry to livelihoods and climate change mitigation in Western Kenya
Reppin Saskia Oelofse Mylek de Neergaard AndredsRosenstock Todd 5.
Department of Plant and Environmental Sciences, Faculty of Science, University of Copenhagen,
Thorvaldsensvej 40, 1871, Frederiksberg, Denmark
2World Agroforestry Centre (ICRAF), PO3B6X700100, UN Avenue, Nairobi, Kenya

135. Alternative water management minimizes greenhouse gas emissions from rice systems while
maintaining yield

LaHue Gabrié| Anders Merlé, AdvientoBorbe Arlené, van Kessel ChfisLinquist Brucé

1Department of Plant Sciences, University of Califddaids, Davis, CA, 95616, USA

’Department of Crop, Soil, & Environmental Sciehbggersity of Arkansas, Fayetteville, AR, 72701, USA

136. Climate mitigation: trade-offs between agricultural product carbon footprints and land use
intensity

Plassmann Katharina, Brentrugrank, Lammel Joachim

Yara International ASA, Research Centre Hanninghof, 48249 Dilmen, Germany

137. Integrated fertiliser microdosing and organic manure to adapt to climate variability andchange in
Northern Benin
Tovihoudji G. Pierre?3 Akponikpe P. B. Irénikatchg¢Agbossou Euloge Bielders Charlés
University of Parakou (UP), Faculty of Agronomy (FA), Environ®eihfahysics and Hydraulics Unit (ESPH),
03 BP 351, Parakou, Benin
517 EOA OOE GGalavh (ACA Fdcultyof Agronomic Sciences (FSA), Laboratory of Hydraulics and Water
Management (LHME), BP 526, Cotonou, Benin

SUniversité Catholique de Louvain (UCL), Dept. of Environmental Sciences and Land Use Planning, Croix du Sud

2, Boite 2, BL348 Louvaiia-Neuve, Belgium

138. The Global Yield Gap Atlas for targetig sustainable intensification options for smallholders in
Sub-Saharan Africa
Claessens Lievér, Cassman Kenneth &van Ittersum Martin K, van Bussel Lenny G2JWolf Joost, van
Wart Justin P, Grassini Patricip Yang Haishuf) Boogaard Hendrik de Groot Hugé Pavuluri Kiraf
Guilpart Nicola$
linternational Crops Research Institute for the Seidi Tropics (ICRISAT), 00623 Nairobi, Kenya
2Wagenngen University, 6708 PB Wageningen, the Netherlands
SUniversity of Nebraska, NE 6858815 Lincoln, USA

139. Impacts of agricultural diversity on selfsufficiency for forage, feeding costsand GHG emissions in
dairy systems

Martin Guillaumé, Magne MarieAngéling, Willaume Magafi Duru Michél

INRA, UMR 1248 AGIR3E326 Castanet Tolosan, France

°ENFA, UMR 1248 AGIR3E326 Castanet Tolosan, France

SENSAT, UMR 1248 AGIR31B26 Castanet Tolosan, France
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140. Water resources transfers through southern African food traderesource efficiency and climate
adaptation

Dalin Carole, Conway Declan

Grantham Research Institute, London School of Economics, Houghton St. London WC2A 2AE, United Kingdom

141. Municipal solid waste composts as organic inputs in vegetable gardening cropping systems in
Mahajanga, Madagascar
Rafolisy Tovonarivh Ramahefarison HeriniaidaMasse Dominiqué*
L aboratoire des RadidsotopesQ1 EOAOOEOiI Ad! 1 OAT AT AOEOT h "0 QaonQ 10
2% AAOI 60i AAOG OAEAT AAOh OT EOAOOEOI AA - AEAEAT CAh AAI B
SLMI IESOL Intensification écologique des sols cultivés en Afrique de I'Ouest., CambinBBtl 1386. CP
18524. Dakar, Senegal
“UMR Eco&Sols Ecologie Fonctionnelle & Biogéochimie S@ls & des AgroécosystémegMontpellier
SupAgroCIRADINRAIRD).Batiment 12, 2 place Viala 34060 Montpellier cedex 2, France

142. Evaluating the impact of rising fertilizer prices on crop yields
Brunelle Thierry, Dumas Patrice, Souty Francois, Dorin Bruno, Nadaud Franck
CIRAD UMR CIRED, Centre International de Recherche sur I'Environnement et le Developpement, Campus du
Jardin Trogmial, 45 bis, avenue de la Belle Gabrielle, 94736 Nageviarne Cedex, France

143. Agent based model analysis on the impact of agricultural landise change adaptation in semarid
Ghana
Badmos Biola K2, Villamor Grace B# Agodzo Sampson K.Odai Samuel N2
ICivil Engineering, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana
2West African Scien@ervice Centre on Climate Change and Adapted Land Use, Kwame Nkrumah University
of Science and Technology, Kumasi, Ghana
3Center for Development Research (ZEF), University of Bonn, Germany
“World Agroforestry Centre, Bogor, Indonesia
SAgricultural Engineering, Kwame Nkrumah University of Science and Technology, Kumasi, Ghana

144. The gathering of Non-Timber Forest Products as adaptation strategy to climate change in the
rural community of Niaguis

Ndao Mohamed Lamine

Sciences of Humanities and Society, Gaston Berger Unive&iintdfouis, Senegal

145. Optimisation of the nitrogen fertilisation in the context of climate change
Dumont BenjamiA? Basso Brung Destain JeaiPierre!, Bodson Bernarl DestainMarie-Francé
Dpt. Biosystems enginnering, Precision agriculture lab, G&mbloux Agrd®io Tech, Passage des Déportés,
2, 5030, Gembloux, Belgium
°Department of Geological Sciences, Mih State University, Lansing, MI, USA

146. #1 Ei AOA AEAT CA EIi PAAOO 11 AOI PO POI AOGAOGETT AT A AA
North-East China

Xie Liyong, Lin Erd&, Li Yué, Zhao Hongliang

ICollege of Agronomy, Shenyang Agricultural University, Shenyang 110866, China

2Institute of Environment and Sustainable Development in Agriculture, Chinese Acad&gmiguitural

Sciences, Beijing 100081, China

147. Emissions mitigation by sustainable intensification in Brazilian livestock production
De Oliveira Silva Rafdel Barioni Luis GustavpHall Julian A. 3. Folegatti Matsuura Marilfa Albertini T.
Zanetti®, Fernandes F. A.Moran Dominié
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ISchool of Mathematics, The University of Edinburgh, Mayfield Road, Edinburgh, EH9 3JZ, Scotland, United
Kingdom

°Research Division, SRUC, West Mains Road, Edinburgh, EH9 3JG, Scotland, United Kingdom

SEmbrapa Agriculture Informatics, CEP 13&#8 CampinaSP, Brazil

‘Embrapa Meio Ambiente, Brazil

SUniversity of Sao Paulo (ESALQUSP), CEP-88#] ®iracicaba, SP, Brazil

SEmbrapa Pantanal, CEP 793D, Corumb#S, Brazil

L2.4 BREEDING AND RRTECTING CROPS ANDVESTOCK

148. Adaptation of tropical cattle breeds to their environment, in the perspective of climatic change
Naves Michéli Flori L?, Thevenon S, Gauthier M
INRA, UR143, Recherches Zootechniqu@s]l 7O, Petit Bourg, France
2CIRAD, UMR INTERTRY-B4B98, Montpellier, France
3CBGP, Campus Intetii@nal de Baillarguet CS 30016, 34988 Montfestietez Cedex, France

149. Genetic diversity of Dactylis glomerata in the response to temperature during germination
Ahmed L.Q., Durand-L., EscobaiGutiérrez A.J.
INRA, UR4 P3F, Site du Ch&Bé6, F86600 Lusignan, France

150. Globally representative C. arabica variety trial site selection in a changing climate
Bunn Christia®y Laderach Petér Pérez Juan GuillermoMontagnon Christoph&
linternational Center for Tropical Agriculture (CIAT), Km 17, ReeRal@ala, Apartado Aéreo 6713, Cali,
Colombia
°RD2 Vision, 60, rue du Carignan 34270, Valflaunes, France

151, O2A#i1 i1 Add #7111 AAT OAOEOA 1T AOGxT OE 11 AEAOI AT EI Al Al
Zerjal Tatiand, Laloé Deni§ Mandonnet Nathalié Naves Miché| Collin Anné Thévenon Sophie
Renaudeau David
IINRA/AgroParisTech, UMR 1313 GABI, 78352ddogas, France
2INRA, UR14Recherches ZootechniqueQ7.70, Petit Bourg, France
SINRA, URS83 Recherches Avicol& 380 Nouzilly, France
“CIRAD, UMR INTERTRYB4B98, Montpellier, France
SINRA UMR1348 PEGASE, F35590 Rennes, France

152. Crop diversity as an adaptation strategy to climate change in West Africa
Piquet J*23 Barnaud Adeling?3. Barry M.B', BerthoulySalazar G:23 Diallo M.A. T, Deu M2, Kané N.A&,
Leclerc C, Noyer J.L5 Pham J.1%8 Vigouroux Y4, Billot C°
IRD, UMR DIADE, Montpellier, France
2LMILAPSE, Dakar, Senegal
3ISRA, LNRPV, Centre de Bel Air, Dakar, Senegal
4IRAG, Conakry, Guinea
SCIRAD, UMR AGAP, Montpellier, France
5Agropolis Foundation, Montpellier, France

153. Genetic variability and phenotypic characterization of thermotolerance in rainbow trout
Dupont-Nivet Mathild€!, Colson \2, Crusot M, Labbé L3, Rigaudeau B, Prunet P, Quillet E?, Leguen P
INRA, UMR 1313 GABI, Génétique Animale et Biologie Intégrative, Jouy en Josas, France
2INRA, UR1037 Fish Physiology @edomics, 85000 Rennes, France
% .2!'h 5%di Q¢ 0%) -!h OEOAEAOI OOOA %@bi OEi AT OAT A ). 21
4INRA, UE 0907 IERP, Infectiologie Expérimentale Rongeurs@&isdisuy en Josas, France
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154. NGS for identifying wild-to-cultivated gene flow for African crops adaptation
Berthouly-Salazar Cécife* Barnaud Adeline? Scarcelli Norg Billot Claire®, Mariac Cédrit Kane
Ndjido?#, Vigouroux Yve's
4RD, UMR DIADE, Montpellier, France
2LMI LAPSE, Dakar, Senegal
SCIRAD, UMR AGAR3B398 Montpellig France
4SRA, LNRPV, Centre de Bel Air, Dakar, Senegal

155. Impact of pea genetic variability on the control of NO reduction by soitmicroorganisms-plant
systems

Bourion V%, Revellin G, Bizouard F, De Larambergue H.Aubert V&, Duc G, Hénault G

INRA, UMR AgroEcologie, 21000 Dijon, France

2INRA, UR SOL8272, 45075 Orleans Cedex, France

156. Using crop-climate models for designing climatesmart breeding strategies
Koehler AnnKristint, RamirezVillegas Juliah?3 Challinor Andrew 33
ISchool of Earth and Environment, University of Leeds, Leeds, United Kingdom
2CGIAR Research Program on Climate Change, Agriculture and Food Security, CCAFS, Cali, Colombia
SInternational Center for Tropical Agriculture, CIAT, Cali, Colombia

157. Genetics of tolerance of extraearly Quality Protein Maize inbreds under contrasting
environments

Annor Benjamif, BaduAprakuB*h | EAT 6% OA - 8 %8

linternational Institute of Tropical Agriculture, Ibadan, Nigeria

2University of Ibadan, Nigeria

158. Adaptation of alfalfa ecotypes to climate change
Julien Lion€l, Delalande Magalfe Sartre Pascdl Carpon JeaiMarie®, Blandineau Claude Bastianeli
Denig, Huguenin Johann
ICIRAD, UMFSELMET, Montpellier, France
2INRA, UE DIASCOPE, Montpellier, France
SINRA, UMRSELMET, Montpellier, France

159. Improvement of yield and related characters otemperate maize (Zea mays L.) under three water
regimes
Murtadha M.A% Alghamdi S.S.
10sun State University, College of Agriculture, Ejigbo. Osun State, Nigeria
2College of Food and Agricultural Sciences, King Saud University, P.O. Box 2454, Riyadh 11451, Saudi Arabia

160. Breeding for sunflower hybrids adapted to climate change: the SUNRISE collabdige and multi-
disciplinary project

Debaeke Philippg Coque M, Mufios S, Mangin B?, Gouzy J, Kephaliacos €. Piguemal ¥, Pinochet X,

Vincourt P3, Langlade N

INRA, UMR AGIR1326 Castanefolosan, France

°BIOGEMMA, 31700 Mondonville, France

3INRA, UMR LIPM, 31326 Castanhelosan, France

4INRA, UR MIAT, 31326 Castanelosan, Fance

SENFA, LEREPS, 31326 Castdmédsan, France

5SYNGENTA Seeds, 31042 Ssmtiveur, France

‘CETIOM, 78850 Thiven@itignon, France
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161. Climate change in tropical environment: what impact on agricultural pests and diseases? What
crop protection strategies?

Goebel FrancoiRRégis, Cilas Christiah

1UPR AIDA, CIRAD, Campus de Laval@4898 Montpellier cedex 5, France

2UPR Bioagresseurs, CIRAD, Campus international de Bailts3¢888 Montpellier cedex 5, France

162. Understanding the genetic diversity of Ethiopian oilseed Noug (Guizotia abissinica) for its
improvement and conservation
Weldeyohannes Mistefy Gari Abel, Hannes Dempewolf
IEthiopian Institute of Agricultural Research, Holetta Agricultural Research Center P.O. Box.31, Holetta,
Ethiopia
’Departments of Biology, Addis Ababa University, P.O. Box 1176, Addis Ababa, Ethiopia
3Global Diversity Trust, 53115, Bonn, Germany

163. Proteomics in the drive for climate smart livestock production
Eckersall Davifj AiImeida André
Unstitute of Biodiversity, Animal Health & Comparative Medicine, University of Glasgow, G41 4HQ, Glasgow,
United Kingdom
2Instituto de Investigacdo Cientifica Tropical, Lisboa, Portugal; Z00&wtro Interdisciplinar de Investigac
em Sanidade Animal, Lisboa, Portugal
8ITQBz Instituto de Tecnologia Quimica e Biolégica da UNL, Oeiras, Portugal
4BETz Instituto de Biologia Experimental e Tecnoldgica zC8&ntro deVeterinaria e Zootecnia, Auniv.
Técnica, 130877 Lisboa, Portugal

164. Bridging landscape genomics and quantitative genetics for a regional adaptation of European
grasslands to climatechange

Sampoux JeaiPaul, Manel Stéphanig Hegarty Matthew 3, Dehmer Klaus 4. Willner Evelif

INRA, Centre PoiteGharentes, UR4 (UR P3F), BP80006, 86600 Lusignan, France

2EPHE; CEFE, UMR 5175, 34293 Montpellier Cedex 5, France

SIBERS Aberystwyth University, SY23 3EE, Ceredigion, Wales, United Kingdom

4PK, Genebank Department / SatelB@lections North, 23999 Malchow / Poel, Germany

165. Ecological niche of R. fistulosa in climate change context: what future for lowland rice production
in West-Africa?

Zossou Norliette, Gowakinnou Gérard, Idelphonse Sode, Sinsin Brice

Laboratories of Applied Ecology, Faculty of Agronomics Sciences, University of@dlameBenin

166. Effects of heat stress and sulfurestriction during seed filling on grain characteristics in rapeseed
BrunetMuguet Sophié2h  $6 (| T CE'A3 Bat&lE | MamePalle 23 Larré Coletté, Kim Tae
Hwan23% Jacques Trouverié3 Avice JearChristophe'?3 Etienne Philipp&?3 Durr Carolyng
Hélene Gautiey
INRA, UMR INRRAICBN 950 Ecophysiologie Végétale, Agronomie & nutritions N-C1832-Caen, France
°Normandie University-F4032 Caen, France
SUCBN, UMR INRAJICBN 950 Ecophysiologie Végétale, Agronomie & nutritions N.CA@32-Caen, France
4INRA UR1268 BIA, Rue d&kraudiére, BP 7162744316 Nantes, France
SEnvironmentFriendly Agriculture Research Center (EFARC), Department of Animal Science, Institute of
Agricultural Science and Technology, College of Agriculture & Life Stimmrggm National University, Buk
Gwangju, P.O. Box 205, Gwangju 81, South Korea
SINRA, UMR 1345, Institute of Research on Horticulture and sd6045-Beaucouzé, France

167. Selection of families new of rice for their adaptability of lowland in West Africa
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Oteyammi Magloiré, Sie Moussa Ahanchede Adarh

IAfricaRice, Cotonou, Benin

2National centre of research applied to rural development, Ampandriag@nignanarivo, Madagascar
SUniversity of Abome@alavi Faculty of Agricultural Sciences, Cotonou, Benin

168. Evaluation of triticale genotypes for food and feed security in Egypt
Hozayn M!, Abd EIMonem A.A%3, Abd Ellateef E.M!
IField Crop Research Dept. , Agriculture and Biology Div., N&iesearch Centre, El Buhouth St., Dokki,
Cairo, Egypt
2Botany Dept., Agriculture and Biological Division, National research centre, El Behouth St., Dokki, Cairo,
Egypt
3Biology Dept., Faof Sci., Tabuk Univ., Branch Tayma, Saudi Arabia

169. Improving Bambara groundnut for global food security: MAGIC populations for ideotype
development and genomic analysis
Aliyu Siisé?23 Kendabie Presidér? Murchie Erik Massawe J. FestpMayes Seah
ISchool of Biosciences, The University of Nottingham, Sutton Bonington Campus, Loughborough,
Leicestershire, LE12 5RD, United Kingdom
2School of Biosciences, University of Nottingham Malaysian Campus, Jalan Broga, Semenyih, 43500, Selangor,
Malaysia
3Crops for the Future Research Centre (CFFRC), Jalan Broga, SemenygkI4A§060, Malaysia

170. ' AT AGEAO ET AT 1 O0O0I1T1ETGC Oi Al OOI ET AT 680 ET OAOT Al
change

MatebesiRanthimo P.A.M-2, Cloete S.W.P4 van Wyk J.B,Olivier J.J.

INational University of Lesotho, P.O. Roma 180, Roma, Lesotho

2University of the Free State, P.O. Box 339, Bloemfontein 9300, South Africa

SUniversity of Stellenbosch, Private Bag X1, Matieland, 7602, South Africa

4Institute for Animal Production: Elsenburg, Private Bag X1, Elsenburg, 7609, South Africa

171. Climate change impacton incidence of mite (Tetranychus urticae Koch) infesting ladysfinger in
sub-Himalayan India
Ghosh Sunil
Department of Agricultural Entomology, Bidhan Chandra Krishi Viswavidyalaya (BGKV)UGiversity),
AINP on Agril. Acarology, Directorate of Research, PO: Kalyani, Dist: Nadia, West B85l India

L2.5 OVERCOMING BAREBRS: POLICIES AND NBTITUTIONAL
ARRANGEMENTS TO SURIRT CSA

172. Crossscale policy dynamics and climate smart agriculture
Crane Todd, Robinson Lance
Livestock Systems and Environment, International Livestock Research Institug®78®&x Nairobi 00100,
Kenya

173. Theory and criteria for improved understanding of Climate Smart Territories (CST)
Jenet Andreal Van Etten Jacdh Sepulveda ClaudtaMartinezSalinas Aleindral3 Villanueva Cristob3|
Sanabria Oscdr Louman Baastiah Alpizar Francisco
ICentro Agronémico Tropical de Investigacion y Ensefianza (CATIE), 30501 Turrialba, Costa Rica
2Bioversity International, 30501 Turrialba, Costa Rica
3Department of Fish and Wildlife Sciences, University of Idaho, Moscow, ID, USA
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174. Scenarioguided policy development and investment br Climate Smart Agriculture in Cambodia
Peou Rathang Vervoort Joost?, Lipper Leslié,Cattaneo Andre4, Cavatassi Romirta
ISouth East Asia Regional Scenarios Coordinator, CGIAROGRR{E Change, Agriculture and Food Security
(CCAFS), IRRICAFS SEA Regional Office, Hanoi, Vietnam
2Environmental Change Institute, Oxford University Centre for the Environment, South Parks Road, Oxford,
OX1 3QY, Uniteingdom
3CGIAR programme for Climate Change, Agriculture and Food security, University of Copenhagen, Faculty of
Science, Department of Plant and Environmental Sciences, Rolighedsvej-a58DKrederiksberg C,
Denmark
“FAG EPIC, Viale delle Terme di Caracalla, 00153 Rome, Italy

175. Effects of the Jordanian rainfed barleylivestock producer perceptions and values on their
adaptation to climate change
Auerbach Anitd, Yigezu Yigezy Haddadin Maissa EFShater Tamet, Akroush Samig De Pauw Eddy
Guendel Sabine
IUniversity of London (SOAS), Senate House, Malet Street, London, WCWRif&dUKingdom
2ICARDA, P.O. Box 950764 Amman 11195, Jordan

176. #1 Ei AOA 31 A0OO ! COEAOI OOOA ET OEA -adiidd @&pd AtdOd AOO/
research/extension capacity
Chatrchyan Allisoh Tobin Daniel, Radhakrishna RampAllred Shorna
ICornell University, Cornell Institute for Climate Change and Agriculture, College of Agriculture and Life
Sciences, 20Bice Hall, Ithaca, NY 14853, USA
’Penn State University, Department of Agricultural Economics, Sociology, and Education, 102 Ferguson
Building, University Park, PA 16802, USA

177. Barriers to the adoption and diffusion of CSA technological innovations in Europe
Blok Vincent, Long Thomak Coninx Ingrid
Wageningen UR, MST, Wageningen, 6706KN, the Netherlands
2Wageningen UR, Alterra, Wageningen, 6706KN, the Netherlands

178. Necessity of clear concepts and convergence of discourse for a climatmart agriculture (Costa
Rica)

Laffourcade Rolan®® Dhorne Soazie!, Gutiérrez Montes Isab&lRapidel Brund®, Sibelet Nicolé 2

ICIRAD, UMR INNOVATION3 398 Montpellier, France

2CATIE, IDEA, CATIE, 7170 Turrialba 30501, Costa Rica

SAgroParistech, Montpellier, France

4AgroParistech UMR 1048 SADAPT AgroParisN#RA, Paris, France

5CIRAD, UMR SYSTEM3/98 Montpellier, France

SCATIE, Agroforesteria, CATIE, 7170 Turrialba 30501, Costa Rica

179. Arrights-based approach to realizing socially equitable development outcoms from climate smart
agriculture
Park S.E, Ensor J.E.
WorldFish, Jalan Batu Maung, Batu Maung, 11960, Bayan Lepas, Penang, Malaysia
2StockholmEnvironment Institute, Environment Department, Grimston House, University of York, Heslington,
York, YO10 5DD, United Kingdom

180. Implications of alternative GHG emission metrics for emission trends and targets
Reisinger Andy
New Zealand Agricultural Greenhouse Gas Research Centre, Palmerston North 4442, New Zealand
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2AUDI OT EE 6EOEI OE¢ . EEA
Research Centre of the Slovenian Academy of the Sciences and Arts, Anton Melik Geographical Institute, 1000
Ljubljana, Slovenia

182. Forestry and agriculture in the climate change governance: NotUNFCCC venues for enhancing
action
Soto Cinthia
Research Assistant (PhD candidate\\ageningen University, Trompstraat 166, The Hague, 2518 BP, The
Netherlands

183. Barriers to uptake of conservation agriculture in Malawi; multilevel analyses & development
planning implications
Dougill Andrew, Whitfield Stephef, Wood Be#, Chinseu EdniaMkwambisi David, Stringer Lindsay
ISchool of Earth & Environment, University of Leeds, Leeds, United Kingdom
’Department of Natural Resources, Lilongwe University of Agriculture and Natural Resources, Lilongwe,
Malawi

184. Policies for climatesmart agriculture: contribution of agroforestry literature
Durey Loui$, Le Coq Jean Frangdis
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Bernard F75231 Paris Cedex 05, France
2CIRADUMR ARTDev, F34398 Montpellier Cedex 5, France; UNA (National University of Costa Rica), CINPE,
Heredia, Costa Rica

185. Learning and sharing for action: experiences of Ghana climate change and food security platform
Karbo Naaminong Botchway Vincerlt Zougmore Robef, Odum K. S.
ICSIRAnimal Research Institute, Accra, Ghana
2ICRISAT, Bamako, Mali

186. Linking climate change adaptation and mitigation: Implications for Central America
Cuéllar Nelson, Kandel Susan, Gbmez lleana, Cartagena Rafael, Luna Fausto, Didz Oscar
Fundacién PRISMA, Pasaje Sagrado Corazon #821, Colonia Escalén, San Salvador, El Salvador

187. Social learning in support of CSA: getting to outcomes and impact
Forch Wiebk& Thornton Philip, Schuetz Tonya Harvey Blang
ICCAFS, ILRI, PO Box 30709, Nairobi 00100, Kenya
2Orleansstr. 59, 81667 Munich, Germany
SCollaborative Adaptation Research Initiative in Africa and Asia (CARIAA), IDRC, PO Box 8500, Ottawa, ON
K1G 3H9, Canada

188. Policy instruments for Climate Smart Agriculture: toward a specific integrated analytical
framework

Le Coq Jeadrrancoid? Fallot Abigait*, Bouroncle Claudia

ICIRAD UMR ARDEV, 34000 Montpellier, France

2UNA/CINPE, 3000 Heredia, Costa Rica

SCIRAD UPR GREEN, 34000 Montpellier, France

4CATIEClimate Change and Watershed group; 30 501 Turrialba, Costa Rica

189. Building local capacity inagricultural carbon projects in Kenya and Uganda through participatory
action research
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2ENR Africa Associates, P.O. Box 72287, Kampala, Uganda
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4Vi-Agroforestry Regional Office, P.O. Box 457 67 00100 Nairobi, Kenya

SEnvironmental Conservation Trust of Uganda (ECOTRUST), Plot 49 Nakiwogo Road, Entebbe, Uganda

190. What does it take to see transformative adaptation? Evidence from su$aharan Africa
Bernier Quina, Kristjanson Patfi, MeinzerDick Ruth
lnternational Food Policy Research Institute, 2033 K Street NW, Washington DC, 20006, USA
2WorldAgroforestry Centre, United Nations Avenue, P. O. Box 30677, Nairobi, Kenya

191. Is technical information what policy makers need to take action on the climate change adaptation
of smallholder farmers?
Donatti Camila F, MartinezRodriguez M.R, Harvey Celia A,.Vignola R, Rodriguez C.M.
IConservation International, The Betty and Gordon Moore Center for Science and Oceans, 22202, Arlington,
VA, USA
2CATIE, Climate Change and Watershed Program, 7170, Turrialba, Costa Rica
3Conservation International, Center for Environmental and Peace, 22202, Arlington, VA, USA

192. Drip irrigation works: drip irrigation kits do not
Davidson Michael
Davidson Consultants, 1169 Boston Street, Altadena, CA 91001, USA

193. Barriers to adaptation and mitigation to climate change in livestock farms of Africa, South
America and Europe
Frey Hélén& Vayssiéres JonathdnMessad Samir Koslowski Frandk Stienezen Marcia Cardoso Viera
Pauld’, Poccard Reré Blanchard Mélanie Silvestri Silvigy Garciade Jalon Silvesti®e Lecomte Philippé
ICIRAD, French Agricultural Research Centre for International Development, Umr SELMET Tropical and
Mediterranean Livestock Production Systems, 34398, Montpellier, France
2325#h 3AT1T Ol AT A80O 2 OOKahd E¢dndmly, AE6vikdnmest R Esade IRAskafth GrdEp,
EH93JG, Edinburgh, Scotland
SWUR, Wageningen University, Livestock Research, 6708 WD, Wageningen, The Netherlands
“UFRGS, Universidade Federal do Rio Grande do Sul, Faculdade de Agronomia, GrazifRe&eaicyy
Group, 91540, Porto Alegre, Brazil
SILRI, International Livestock Research Institute, 00100, Nairobi, Kenya
SUPM, Technical University of Madrid, Department of Agricultural Economics and Social Sciences, 28040,
Madrid, Spain
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14:00 Developing and evaluating climatesmart practices and services

Campbell Bruce M, CornerDolloff C2, Girvetz E.H, Rosenstock T.

ICIAT, c/o University 6bpenhagen, Copenhagen, Denmark
2C|AT, Cali, Colombia

3CIAT, Nairobi, Kenya

4CRAF, Nairobi, Kenya

While the concept of climatsmart agriculture (CSA) is new, it draws on concepts that have been around for a
while, such as sustainable agriculture and sustainable intensification. In simplest terms, CSA emphasises the
climate dimensiong both adaptationand mitigationz of previous concepts, suggests shifts in priorities for
investment and implementation, and gives greater prominence to certain partnerships (Cangikall 2014;
Lipperet al, 2014).

Rosenstockdt al, in prep.) have examined 60@@er-reviewed papers to compile the productivity, adaptation

AT A T EOECAOETT 1 O00AT I AO 1T £ ACOEAOI OOOAT DPOAAOEAAOR Ol
numerous tradeoffs amongst the dimensions of CSA. They also record a dearthunfiest that examine all

three stated outcomes of CSA, suggesting a new paradigm for research. This work has led to the Compendium

of CSA Practices.

Other literature on specific practices.@.alternate wetting and drying in rice, conservation agriculture) shows
how contextspecific outcomes are; being highly dependent on #ggoecologicakonditions (Sandeet al, in
prep.; Powlsoret al, 2014).

A third area of work shows how soesmonomic factors influence uptake of practices and services (e.g.
Beuchelt and Badstue, 2013). For example, intensity of adoption of conservation agriculture is negatively
affected by land per capita an indicator of labour constraints (Arslat al, 2013). Wome are less likely to be
targeted or involved in climate information services and are even less likely to receive and use such services
(McKuneet al, in prep.).

Put together, this work suggests that we have to recognise levels of climate smartnesseftifispbjectives,
agro-ecologies and socieconomic conditions. The global community has indicated a willingness to ensure

rapid progress in making agriculture climaseart, but the above conclusion that CSA is highly context

specificz does not help plicy makers, investors and implementing agencies make easy decisions about what
implementation tools. This is now being tested and developed in sdveountries across Latin America,

| FOEAA AT A | OEAh AT A xEOE OEA 6EOEIT WY @ wY EIEOE
$AOCAT T BPI ANEPMDO j! 5

CSAPlan consists of four steps: Situation Analysis; Targeting and Prioritising; Programmegign;

Monitoring and Evaluation. These are flexibly applied depending on context, and can be applied at any level,

from community to regional economic block. A key principle is stakeholder engagement at all steps.

Situation Analysis includes understdimg the context in which the CSA concept is being applied and
identifying entry points for investing in CSA, usually through use of existing global and national data sources
and expert input including farmer participation. Key tools here are the Compendai CSA Practices,
vulnerability analysis and institutional analysis. The results of this step can be in the form of a Country Profile
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(or project profile), where entry points related to agricultural priorities, institutions, policies and finance are
identified, covering technologies and practices, climate information services, and clifi@ited advisories
and safety nets.

Targeting and Prioritising supports the selection and prioritisation of investment portfolios. This sets the
scope (e.g. sites, typesf climate changes to address, transformative actions needed), identifies practices,
services and policies linked to scope, identifies outcomes of importance to evaluate (indicators) and desired
balance of the three CSA goals. A variety of tools are alill Compendium, CSA Practice Briefs, mitigation
optimization tool. Stakeholder engagement leads to the shortlisting of priority CSA practices, services and
policies. More detailed analysis of the top options, including duestefit analyses, analysis afade-offs,
follows. Further stakeholder engagement with key stakeholders, including men and women farmers, helps
derive the investment portfolio.

The Programming Design step includes the detailed spatial targeting of implementation activities, inclading
landscape analysis, barriers and constraints analyses, and assessing the business case for programs and their
scaling up. It is supported by a CSA Toolbox (that includes practice guidelines).

The Monitoring and Evaluation step is fraught with challenges), adaptive capacity and resilience are not
easy to operationalise and emissions measurements are extremely expensive and not easily captured by
proxies. Some practical suggestions are made for simple ways to monitor and evaluate CSA programmes. The
M&E is constructed to promote adaptive learning.

CSA shows much promise, with a wide range of stakeholders acknowledging the need to move rapidly to
climate-proof agriculture. As researchers, we can support that process through deep engagement in
implementation initiatives.
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14:30 Evaluating agricultural mitigation and scaling up climatesmart practices
using the FAO EXAnte Carbon balance Tool

Bernoux Martial, Bockel Loui§ Grewer Uwé Francois Jeahuc®, Rossin Nicolds Braimoh Ademola

1IRD, UMR Eco&So8}060 Montpellier, France
2FAO, ESA, 00153 Rome, ltaly

3AFD, ARB, Paris, France

4AFD, CLI, Paris, France

SWorld Bank, Washington DC, USA

The quantification of agriculturajreenhouse gasGHG) emissions is an important component of the Climate
Smart Agriculture (CSA) agenda, and a key step in managing and ultimately reducing those emissions in a
cost-effective manner. Tie scale and speed of climate change requires considerable investment in filling
knowledge gaps and in research, for the developmehtiime and costeffective decisiorsupport tools to
prioritize both adaptation and mitigation actions, in addition to increasing productivitge EXAnte Carbon
balance Tool (E2ACT) is a landhased accounting system for estimating and projecting changes in the carbon
balance over timeThe carbonrbalance is defined as the net balance from all greenhouse g&¥@s CH and

N20) expressed in C£equivalent that were emitted or sequestered due to the implementation of an action or
project as compared to a business-usual scenarioEXACT can provide eante (as well as egost)
assessments covering crop intensification, agroforestry, silvopastuivestock development, perennial
agriculture, watershed management, forestry development, and land rehabilitation. It is interactive; user
friendly, and flexible in terms of requirements for coefficients and-specific data. While EXACT is primarily
used for project design, it is readily scalable to program, seuatiole, and policy analyses. EXCT analyses
have been carried out in over 50 countries on climstieart investment projects worth more than $5 billion
dollars. EXACT has proven useful irstimating the GHGbalance of such investments and in scaling up
climate-smart practices.
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16:30 Rain water-based integrated agricultural system: a model for ensuring food
security and adaptation in coastal Bangladesh

Talukder Byomkesh BlayPalmer Alisof, van Loon Gary

1Department of Geography and Environmental Studies, Wilfrid Laurier University, Waterloo, Canada
BAETTT T &£ % OEOITT AT 6A1 300AEAOh 10AAT 8680 51 EOAOOEOUR +ET CO

The coastal areas of Bangladesh face challenges to sustaining agriculture, food aittbnigecurity in the
presence of climate change impact®.§, rising sea level, increased salinity, coastal erosion), natural
calamities €.g, cyclone, storm surges, floods, riverbank erosion, drought), and human interventions, creating
a situation in most of the coastal areas in which agricultural development, food security, nutrition and
livelihood indicators are far worse than national oeawural averages. To adapt to the changing environment
and ensure food security, some farmers in the coastal areas have started rain water/freshbasser
integrated (rice + shrimp + vegetable) agricultural systems. This agricultural system raisesguestjons,
including what are the sustainability features of this agricultural practice and how does it help in adaptation
and ensuring food security. To assess the sustainability and adaptability of this agricultural system, this study
compares them withrice-based and shrimfpased agricultural systems. A holistic and interdisciplinary
approach is applied to assess sustainability questions by evaluating both primary and secondary data from the
southwest coast of Bangladesh. Primary data were collected ufjto questionnaires, surveys and key
informant interviews. The collated data were analyzed using various statistical techniques including measuring
yield (t/ha), yield of protein and energy, energy use efficiency, Shannoa diversity index, weighted a\ardge,
goalpost value. The findings show that integrated agricultural systems have the capacity to produce more
food, maintain biodiversity, ensure ecosystem health and ensure a higher quality of life for farmers than other
agricultural systems in the coastalreas of Bangladesh. This system is a unique way to adapt to climate
change since it stores rain water for agriculture by protecting the land from surface saline water. It is an
example of doing agriculture in a smart way to adapt and ensure food security

Acknowledgement: This project is supported by SSHRC, Canada
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16:45 Additive impacts of climate-smart agriculture practices in mixed crop
livestock systems in Burkina Faso

Rigolot Gyrillet? De Voil P, Douxchamps &bine', Prestwidge [}, Van Wijk Mrk® Thornton Mmillip8,
Henderson B, Medina Hidalgo 0, Rodriguez @nieP, Herrero Mario!

1ICommonwealth Scientifand Industrial Research Organization, St Lucia, QLD 4067, Australia

2INRA, UMR 1273 MetafortB122 Saint Genes Champanelle, France

3University of Queensland, Queensland Alliance for Agriculture and Food Innovation (QAAFI), Toowoomba, Australia
4nternational Livestock Research Institute (ILRI), Ouagadougou, Burkina Faso

SInternational Livestock Research Institute (ILRI), PO Box-80Z00, Nairobi, Kenya

6CGIAR Research Programme on Climate Change, Agriculture and Food Security, (CCAFS)7P@M®A&0, Nairobi,
Kenya

Smallholder farmers of Northern Burkina Faso have important development opportunities, but they will have
to cope with the effects of climate variability and change. In four farms representative of the area, crop and
animal praduction, income and food security indicators have been simulated, with all combinations of four
interventions: i) Optimized crop residue collection; ii) Improved allocation of existing feeds, iii) Crop
fertilization; iv) Animal supplementation. The modegjinframework we used is based on three existing
dynamic livestock (Livsim), crop (Apsim) and household (IAT) models. To assess the impacts of climate
variability, a 99 years current climate series has been generated with the climate generator Marksim. The
simulations show that collecting crop residues improves significantly the food security indicator (FS) in one
farm because it enables the development of cattle production (FS +135%), whereas the effects are moderate in
the three other farms (FS <10%). Lownaunts of fertilizer have a significant effect (FS +15%), but the
simulations show decreasing yield returns and the higher downside risk in the bad years. Improved feed
allocation strategies with available resources have a positive effect (FS +9%), vghigh important as
supplementation with additional feedsThe impacts of the tested interventions are additive and synergistic,
because increased crop residues production with fertilization creates opportunities for optimized feeding. As a
consequence, ithe four farms, the highest income and kilocalorie production (up to 53% compared to current
farmer practices) are obtained with a combination of interventions enhancing synergies between the crop and
the livestock systems. The household yearly probabititybe food secure also increases by up to +26%,
suggesting an increased resiliency toward climate variability. We conclude that the best options for adapting
mixed croplivestock systems might be found in the synergies between their components, ratherithaingle
interventions.
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17:00 Developing indicators for ClimateSmart Agriculture (CSA)

Rawlins Maurice Andres, Heumesser ChristBmenanjo ljeomaZhao Yuxuan, Braimoh Ademola

The World Bank Group, 1818 H St. NW, Washington DC, USA

CSA has emerged as a framework for developing and promoting agricultural systems which simultaneously
improve productivity, resilience to climate change, and provide GHG mitigation benefits. However, the

Ei 1 Al AT OAGETT 1T &£ #3! OAEOAO OAOA-évaitnessl 61 Ardagiciltird ET Al O
OAAETTI1iTCcU EI A OPAABMEERA ANIOGVOIDAI MOEGOT AAEAR OGS GATOE AE
AT AAT ET ¢ AT OGEOIT1T AT O xEOEET IAreshdnseitoQr@se questians, the WorlE 1 B1 Al

Bank in collaboration with international partners has developed three indicator setssupport CSA
implementation at the national and subational levels. The CSRolicy indicators assess the enabling
environment i.e. policy and institutional frameworks, and services and infrastructure, within a country
supporting the implementation of CSA. The CS#&chnology indicators provide an @nte assessment
whether agricultural technologies, when applied in different contexashieve the goals of CSA. The GSA
Results indicators monitor shoterm results of a CSA intervention which may relate to food security, poverty
reduction and sustainability. For each indicator set, an index was developed to capture the eimatiness

of each areaje. OAAET 1 1 1T CEAOR A AT 01 O0OuUd60O0 AT AAT ET ¢ AT GEOT T 1 Al
number. The indicators were developed through a consultative process with international experts on
agriculture, rural development and climate ahge. The major steps in the methodology included: (i)
development of a CSA impact pathway and theory of change; (ii) selection of indicators using a set of
established criteria; (iii) indicator scoring and aggregation using binary and Likert scoringuaag logic
methods; and (iv) testing of indicators using data from World Bank projects, and government documents. The
indicators will guide CSA investment decisions, and assist national governments, agricultural specialists and
natural resource managers imvaluating the productivity and climate benefits of sustainable land
management operations.
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17:15 Towards metrics to track and assess climate smart agriculture

Verhagen JanHuib Hengsdijk, Sjaak Conijn, Annemarie Groot, Nico Polman, Theun Vellingg, Nkatats

Wageningen UR, droevendaalsesteeg 4, 6708 pb, Wageningen, the Netherlands

To inform decisiommakers, the impact of interventions and progress of climate smart agricultural practices
need to be assessed and possible -satling options andrade-offs made explicit. For this purpose a
stakeholderbased methodology is developed in which the goals and aspirations of the stakeholder are the
main entry point. The anticipated effects of the interventions or practices applied by the stakeholdeath

their goals are assessed using indicators addressing food productivity, climate resilience and GHG emissions.
The selected indicators will link to existing monitoring systems. For distinct cases of rainfed arable systems in
sub-Saharan Africathem&i AT 1T CcU EO OAOOAA AO OEA ET OOAET T A AT A
objectives to obtain a livelihood from agriculture several strategies, including cropping intensification,
diversification and increasing farm size, are assessed. The-tlermg impacts on productivity, climate
resilience and GHG emissions are calculated using a farm systems model. The GHG emissions are based on
local emission factors when available or when necessary IPCC emissions factordetrargimate resilience

is detemined by estimating the impact of climate change on variations in crop yields and by assessing
differences in food sel$ufficiency and income via comparison of current yield levels and simulated water
limited yield levels using historical weather datadaprojected changes in temperature and precipitation up to

2050. First results reveal that less than 50% of the households succeed to escape from poverty using the most
intensive crop production strategy. Tradaffs between production increase and GHG esiusis associated

with applying fertilizers as part of the intensification strategy occur. Depending on the strategy the increase in
crop productivity outpaces the increase in GHG emission resulting in a lower GHG emission intensity.
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14:00 Facing climatic variability and extremes

Zougmoré Robert Rao K.P.G, Diedhiou Arond

ICRISATMali, BP 320 Bamakdali
2|CRISAT Ethiopia, PO Box 5689, Addis Ababa, Ethiopia
3Université de Grenoble, BP 53, 38041, Grenoble Cedex 9, France

Climate change will continue to have faeaching consequences for agriculture that will disproportionately
affect poor and marginalized groups who depend on agriculture for their livelihoods and have a lower capacity
to adapt. For instance, raifed agrialture will remain vital for food security in st®aharan Africa, where
nearly 90% of staple food production will continue to come from +&d farming systems. Factors like farm
productivity, crop, market and local preferences, capacity to invest, wiflass to take risks and soil quality

play an important role, but climate variability and climate extremes will induce crop failures, fishery collapses
and livestock deaths, causing economic losses and undermining food security. These are likely to become
more severe as global warming continues.

Historical statistical studies and integrated assessment models provide evidence that climate change will
affect agricultural yields and earnings, food prices, reliability of delivery, food quality, and, notatdy, fo
safety. Recent AR5 show that global warming is faster than expected and point out the increasingly adverse
role of higher temperatures irrespective of rainfall changes. It is shown for example that when warming
exceeds +2°C, negative impacts caused d&yperature rise in reducing crop yields over West Africa cannot be
counteracted by any rainfall change (wet or dry). In this new context, these changes in the minimum and
maximum temperature, in the daily thermal range and in the occurrence of heat wanéd affect flowering,
agricultural production and food security, human health and the demand and cost of energy.

The occurrence of more extreme events have already been observed in many regions of theexgpNilgst
Africa, Asia) including strong wintheavy storms, and floods. Climate change impacts on agricultural supply
chains also involve uncertainties, interactions, nonlinearities and tipping points.-ihoame producers and
consumers of food will be more vulnerable to climate change owing to thainparatively limited ability to
invest in adaptive institutional systems and technologies under increasing climatic risks. In rural areas, climate
changes have immediate and direct effects on the health and-tveithg of millions of households that depend

on natural resources for their basic livelihoods. Smallholder farmers, already struggling to cope effectively
with the impacts of current rainfall variability, will face a daunting task in adapting to future climate change.
Predicting the exact rate, nate and magnitude of changes in temperature and rainfall is a complex scientific
undertaking and there currently remains considerable uncertainty with regard to the final outcome of climate
change and its impacts. Uncertainties of climate predictions atland regional scales are a critical issue of
understanding risks, especially with regard to implications for food security. Indeed, insuring food security for
the projected 9 bhillion people in 2050 requires radical transformation of agriculture overekiefour decades,
growing more food without exacerbating environmental problems and simultaneously coping with climate
change.

Responses need to come quickly, with salient and tailored risk management strategies that can limit disasters
on agricultural poductions and infrastructures. Thus, the need to develop adaptation and transformation
strategies, increase the resilience of farming systems and design coping strategies becomes a must. A better
knowledge of how local actors such as farmers already adaptlimate variability and extreme weather
conditions such as droughts and floods is essential to design new adaptation strategies that can be adopted
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and used. This should encompass climataart planning, management and recovery approaches that will

enable farmers to reduce their vulnerability to climate induced risks and shocks, increase their investments on
improved management practices, enhance productivity and profitability of agricultural enterprises and

become more resilient. In addition to adaptati technologies and practices, options that assist in enliagc

EAAOI AOOGS AAEI EOU O xEOEOOAT A OEAOA TAAAOGEITT ALl Al EI AC
surplus production from good seasons, developing commuiiged safety net program and diversifying

sources of income are possible interventions that can positively contribute to building fafability to

manage climaterelated shocks. In India for instance, national index insurance programmes have reached over

30 million farmers though a mandatory link with agricultural credit and strong government support.

Also, innovative approaches for communicating risks and uncertainties to all stakeholuztebly decision

makers and farmers, need to be investigated. Improved access to @iindormation, blending and sharing

indigenous and scientific knowledge as well as facilitating dialogue between stakeholders, will contribute
making climatesmart all the best practices of agricultural production and management systems. This is for
instance the case in Senegal where seasonal climate forecasts, communicated in accessible and meaningful
ways to farmers, provide invaluable knowledge for local agricultural decisions and livelihoods. This approach

aims to translate and communicate the seasoratecast, and an indication of its probability, in easily
understandable language, giving farmers the capacity to make informed farm management decisions. This is

AT OP1 AA xEOE AEOAOOOEITO 11 EAOI AOOSE 6nddkeentypésAl £l OA
of knowledge andhusET AOAAOA AOAQUI T A8O AAEI EOU O1 1 AEA EIT & Oi
advisories shared widely to farmers in Colombia allowed yielding good outcomes of climate risk management.
Considering the progresive nature of climate change, uncertainties associated with predicting changes in

rainfall and the need to prepare for both positive and negative potential futures, there is a need to develop
climate change adaptation programs that are customized forfet#nt regions and climatic conditions

focusing on options that make best of variable and changing climatic conditions. The involvement of farmers,
policy-makers, researchers, the private sector and civil society in the research process is vital. Sticcessfu
mitigation and adaptation will entail changes in individual behavior, technology, institutions, agricultural
systems and soci@conomic systems. These changes cannot be achieved without improving interactions

among scientists and decisieomakers at all dvels of society, especially when the foremost priority is to

achieve food security now and in the future.
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14:30 Rainfall modifications in the context of climate change: the puzzle of the
tropical regions

Lebel Thierry Vischel Théo

LTHE, IRD &niversité de Grenoble, BP 53, 38041, Grenoble Cedex 9, France

The water cycle is a key element controlling the Earth climate. Evaporation and condensation of water are two
major processes redistributing the excess of incoming solar energy arriving iimtgretropical band towards

the mid-latitude and polar regions. Water is also at the heart of the vulnerability and risk implications of
climate change, as treated in the report of Working Group Il of the IPCC. Unfortunately the uncertainties
regarding tre modifications of the hydrological cycle in a global warming context are as large as these
implications. The various components of the water balance are extremely variable in time and space over a
broad range of scales, due to the complex interaction betw numbers of processes ranging from cloud
microphysics to soil moisture transfers, through convection, plerlanspiration and root extraction, aquifer
drainage, notto mention the oceanic processes. These processes are not equally well represented in climate
models, both for scale gap reasons and physical complexity. Consequently the predictions of climate scenarios
regarding possible changes in the hydrological cycle may chasignificantly from one model to another,
depending on the regions considered. For instance, there is an agreement that the arid andrsgmagions

under the influence of the descending branch of the Hadley cell will become drier and that this drwilirea
extend further poleward. Many models also forecast more intense rainfall within the Inter Tropical
Convergence Zone (ITCZ), due to a warmer and wetter atmosphere. On the other hand, there is no consensus
regarding the evolution of the dynamics of tleonsoon systems. Consequently, the future of rainfall in South
Asia and in West Africa is pretty much unclear, while these regions are among those which will witness the
largest population increase over this century. The challenge for the scientific caritynis thus threefold. One

is of course to improve our understanding of the scale and process interactions in the monsoon systems in
order to better represent them in the climate models. There might well be some intrinsic limitation in this
improvement, which means that a second major task is to better characterize the present rainfall patterns in
tropical regions and their recent evolutions. This is clearly essential in order to study the major bias in the
models as well a® detectpossible premises afurable changes. Lonterm observing systems are a key tool

in support of this monitoring and detection work. The third challenge is to use the finer knowledge acquired on
the multi-scale rainfall patterns in tropical regiort® study their impact on hydréogy and agriculture.
Apparent contradictions may exist between the local vision of rainfall variability and the regional vision built
from analyzing multiscale data sets. It is thus extremely important that communities of scientists working at
different scales for different purposesave opportunities to exchange on their findings and questions on
multiscale rainfall variability in the Tropics. This is illustrated in the following by looking in more details to
recent advances regarding rainfall variabilggatterns in West Africa.

A comprehensive study of the 1972@90 drought that dected the whole of West Africhas led to some key

findings on the changes of rainfall regime between the wet period 18800 and the ensuing dry period. First

of all, in alolute value, the rainfall deficit was relatively homogenous over the whole-cautbinent,

averaging around 200 mm per year; this means a relative deficit of more than 50% in the northern Sahel and a

deficit in that may have not exceeded 15% in the hunddstal areas. Looking at finer scale, it was found that

this reduced annual total, was mostly explained by a diminution of the number of rainy events rather than by a

diminution of the intensity of the rainfall events. A third major finding was relatednt® modification of the

seasonal cycle associated with the drought. While at the time a link was often assumed between dry years

over the Sahel and a reduced length of the rainy season, it was shown that, in fact, dry years were rather
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characterized by loger and more frequent dry spells at the heart of the rainy season. South to the Sahel, the
second rainy season proved to be more affected than the first one. This has important implications for both
climate science and agriculture. From a climate perspectit means that this not so much a different
positioning of the ITCZ that may be the cause of the 22900 drought, but rather the capacity of triggering
convection. As for agriculture, it means that it might be as important for food security in thelSahieok for
varieties able to resist to dry spells at the heart of the growing period as to try develshortcycle varieties.

And in Sidaneseregions crops growing during the second rainy season are especially at risk.

In the 1990sthe regional ramfall pattern underwent another major change. Better raitifeonditions returned

to the Sudanesedomain, while the drought continued unabated in the Sahel. This continued drought was still
associated with a persisting reduction of the number of rainy eésemhis dipole situation (more or less normal
rainfall conditions in the South and drought in the North) is not properly seen in climate model simulations,
which feeds the discussion about the respective roles played by a warming ocean, on the one firad, a
devegetated continent, on the other hand, in shaping regional rainfall patterns in West Africa.

The 2000s have seen the emergence of yet another configuration. Rainfall returned to better rainfall
conditions over the Central and Eastern Sahel, whitemained highly in deficit over the Western Sahel. This
EastWest dipole is seen in the recent CMIP simulations, corresponding to changes in both the Hadley cell and
the Walker cell linking the Asian monsoon to the African monsoon. Models anticipatethii pattern will
dominate for the decades to come. At the same time, a significant increase of extreme rainfall events is
detected, starting at the beginning of the 2000s, explaining the more frequent occurrence of inundations all
over the Sahel. The tarn to higher annual rainfall in the Central Sahel happens in a context of persisting
deficit of the number of rain events, compensated by a larger share of strong rainfall events. This new rainfall
regime is typical of a more extreme climate charactedzgy harsher dry spells during the rainy season and
more extreme rainfall events, raising puzzling questions for both the climatologists and the agronomists. The
first will pursue their quest for reproducing this behavior in their models, while the seconds ponder the
implications for cropping.
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16:30 The potential for underutilised crops to improve food security in the face of
climate change

Massawe Esto', Mayes 8an'? Cheng A, Chai, H.H, Cleasby P, Symonds R; HoW.K?2, Siise Aiyu?, Wong
Q.%, Kendale P3, Yanusar 4, AzmanR?, AzamAli SayedN.?

1University of Nottingham Malaysia Campus, Malaysia
2Crops for the Future, Malaysia

SUniversity of Nottinghamnited Kingdom

4Bayero University Kano, Nigeria

Food production must be increased to respond to the demands of a growing world population and the
challenges posed by climate change. Higher temperatures, unpredictable rainfall and weather patterns,
changes in growing seasons, increased occurrences ofigitoand extreme weather events will exert a
greater strain on agriculture. Emerging evidence suggests that climate change will cause shifts in food
production and yield loss due to more unpredictable and hostile weather patterns.

A key strategy to adapio a changing climate is the development and promotion of underutilised crop species.
The world today relies on a small number of crop species for food, mainly major cereals (wheat, rice and
maize), leaving an abundance of genetic resources and potentigheficial traits neglected. Exploiting the
large reservoir of minor and underutilised crop plants would provide a more diversified agricultural system and
food sources necessary to address food and nutrition security concerns in the face of climateechang
Underutilised crops (also known as understudied, neglected, orphan, lost or disadvantaged crops) play an
important role in food security, nutrition, and income generation of many resoyrger farmers and
consumers especially in the developing world.

Using specific crop examples, we discuss the potential for underutilised crops to improve food and nutrition
security, increase agricultural diversification and minimise environmental degradation. We present research
evidence to suggest that crop specificaits and physiological responses contribute to underutilised crops
resilience in the face of climate change. We urge that in the samdi environments these traits and
physiological responses contribute significantly to crops ability to endure periodsatdr stress. We conclude

that a key mitigation strategy to minimise the impact of climate change on crop production must be through
the development of underutilised crops with proven potential to cope with the adverse effects of climate
change.
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16:45 Changes in climate variability and potential for impacts of droughts on
agricultural markets

Leclére DavidHavlik Petr

International Institute for Applied System Analysis (IIASA), Ecosystem Services Management program (ESM), Laxenburg,
Austria

The effects of expected future changes in climate on agriculture have long been studied but remain largely
uncertain. Recently, collaborative efforts in the agricultural modelling community have conducted-inter
comparisons of simulated outcomes r@ss main global modelling framework, in particular through the ISI
MIP and AGMIP projects. This led to an improved understanding of-femg climate change related
outcomes in the food global system, potential adaptations, and the uncertainties at std&eiever, little is
known about the risks for the agricultural sector of changes in climate {aterual variability.

Here we use the spatially explicit global scale crop yield simulations generated with the EPIC crop model in the
frame of the above mentined projects for a range of nine climatic scenarios, four crops under rainfed low
and highfertilization as well as irrigated higfertilization managements. We compare the estimated present
and future yield variability, and develop a few metrics to egtieithe potential impacts at market level of
drought events, for the different climate change scenarios. In particular we develop statistical methods to
estimate at high resolution places subject to drought, and then incorporate information on currenuksatb
scaleup the intensity and severity of drought events with respect to their extent and impact on national
productions levels, as an indicator of potential for marketel impacts.
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17:00 How precisely do maize crop models simulate the impact of climate change
variables on yields and water use?
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235chool of Environmental and Forest Sciences, University of Washington, Seattle, WA BB195A

59



Oral Presentations L2.2Facing climatic variability and extremes

24ndian Agricultural Research Institute, Centre for Environment Science and Résilsat Agriculture, New Deli0012,
India

25potsdaminstitute for Climate Impact Research, Telegraphenberg A 31, P.O. Box 6014403, Botsdam, Germany
28nstitute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, 100101, China
2’Sustainable Production, Thiew Zealand Institut for Plant & Food Research Limited, Lincoln, Canterbury, New Zealand

28Crop Systems and Global Change Laboratory, USDA/ARS, 10300 Baltimore avenue, BLDG-WESBABEtsville,
207052350 MD, USA

AgMIP is an international program bringing together research projects on climate, crop modelling and
regional agriculture adaptation to climate change. One objective is to better assess the projections of global
food availability depending on different spde crops (wheat, rice and maize), taking into account the
projections of climate change for the end of century and the uncertainty attached to them. The need for
robust estimatesj.e.good crop models for yields and use of natural resources is a preitgto benchmark

the various cropping systems and local solutions that will ultimately be explored in order to cope with climate
change, without bringing about any negative side effects on the environment. Modelers hence work together
internationally in @der to compare and improve procesmsed crop simulation models. Maize is a strategic
crop, exhibiting high potential radiation and water use efficiencies and is cultivated worldwide. In a first phase,
the impacts of C@and temperature on the maize yieddand water use were studied using 23 crop models on 4
sites with contrasted cool or hot climate conditions, under no water limitation (Lusignan in France, Ames in
the United States, Morogoro in Tanzania and Rio Verde in Brasil). Models were run usihgpibcanditions

and climate variables for 30 years (198010) after adjusting the cultivar parameters to the ones used in one
experiment in each site. At the four sites studied, the average values across models of simulated yields were
closer to the oberved local experimental results than the simulation of any individual model. This indicated
that ensemble modelling could be a relevant way to approach the impact of climate change on maize yields.
There was also a broad agreement between models to siteutareduction in maize yield in response to
temperature, roughly- 0.5 Mg hat per °C increase, with no significant impact on water use, although the latter
variable was estimated with a large variability between models. Plant phenology was the moshedalt
process with increasing temperature. Shortening of the duration from flowering to maturity in particular
reduced the gain in grain weight during that phase. This suggests that genetics could hence play a key role in
adapting maize production to climatchange, at least under high water availability. Doubling fICf&om 360

to 720 umole molgincreased grain yield by 7.5% on average across models and sites, with a slight decrease of
water use, bringing about an increase in water use efficiency. Howehervariability of the response to [GD

was very high, bringing about the need to better simulate the role of,@&Specially on plant transpiration. In

a second phase, models are therefore now being tested against Free AIE@{@hment experimental alta,

so that variability can be reduced and the actual impact of global change on water use can be assessed with
arelevantprecision to adaptating agricultural practices.
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17:15 Modeling livestock production under climate constraint in the Afri@an
drylands to identify interventions for adaptation
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1IFAO,1Viale delle Terme@aracalla 00153 Rome, Italy

2World Bank1818 H St NW, Washington, DC 20433, USA

3FPRI, 2033 K Street, NW, Washington, DC 20006, USA

4ACF West Africa Regional Offi¢eff Toundoup, RYA lot No. 11, Dakar, Senegal

5CIRAD, Campus de Baillarguet, TALE /A, 34398 Montpellier Cedex 5, France

6CIRAD, Campus Montpellier SupAIRA, 2, place P. Viala, 34060 Montpellier cedex 1, France

In the African drylands, livestock is the main source of food, income and livelihood for millions of pastoralists
and agraepastoralists who are very vulnerable and exposed to climate change. Our understanding of livestock
contribution to food security and rural development as well as climate change adaptation issues in these areas
is still quite poor and limits our capacity gmide interventions for building resilience.

This paper presents a modelling framework for livestock productivity under climate constraints. It is the result
of a collaboration between FAO, CIRAD, IFPRI and Action contre la Faim (ACF), for a conttdbthsiVorld

Bank study on the economics of resilience in the African drylands. The methodology relies on the integration
of four models and a participative interaction with local livestock experts: biomass availability under various
climate scenarios (batine, mild drought, severe drought) for the period 2062@30 was computed by
Biogenerator (ACF); livestock population dynamics and feed requirements for different interventions
(baseline, animal health improvements, male cattle early offtake) were ex¢ddétom MMAGE (CIRAD); feed
rations and balances were calculated by GLEAM (FAO) and levels of demand, supply and prices were analysed
with IMPACT (IFPRI).

Results show that interventions can significantly increase the output of livestock products (2984an meat
production) if accessibility to feed is improved. This can be achieved through enhancing livestock mobility,
developing feed processing and transport and supporting market integration. Livestock systems have the
potential to buffer climatic vaability through consecutive filters and management decisions: mobility, animal
physiology, feeding practices, herd management and eventually milk production and offtake rates. Livestock
proves to be a significant asset for adaptation to climate changeiatatventions should be designed to fully

take advantage of this potential.
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14:00 Ex-ante evaluation of Climate-Smart Agriculture options

CassmarKenneth, van IttersunmM. K2, Hochmanz .3, McIntoshP 3, GrassinP .}, YangH.}, van Bussdl.G.J?
GuilpartN.}, Van Wartl}, Claessenk.*, BoogaardH.2, de GrootH.2, WolfJ?2, van OortP 2

1Univ. of NebraskdJSA

2Wageningen Universitthe Netherlands
S3CSIRQAustralia

4CRISATKenya

5AfricaRice

Climatesmart agriculture (CSA) involves sustainably increasing agricultural productivity and incomes,

adapting and building resilience to climate change, and, where possible, reducing and/or removing
greenhouse gas (GHG) emissions (FAO, 2013).There arg/ mpaths to achieve these goals, however,

depending on the environmental and social context in which an agricultural system operates. Hence CSA
practices may include all aspects of crop, soil, and water managemfeain tactical considerations involving

time of sowing and crop maturity, to nutrient, water, and pest management and conservation tillage options,

as well as strategic decisions about crop selection, rotations, and multiple cropping, or investment in irrigation
infrastructure. While field studieB AT AOAT OAOA AT A EAAT OEAU A OAO 1T £ OAIE
AO A CEOAT 11T AAGEIT ET O1 AAUBO AT EIi AOGAh EO EO 110 DI
system simulation provides a means to perform suckaexe ewaluations assuming. At issue is the source of
xAAOEAO AAOA O OOA &£ O OOAE AOOAOOI AT OO8 4x1 bDi OAI
produced by imposing a climate change scenario on top of observed weather data, or (i) weather data
estimated at that location as simulated by a regional or global circulation model sensitive to climate change.

In absence of longerm weather data at many locations, and especially in many developing countries,
simulations of climate change impact on crop yielthave relied on gridded weather data (GWD) with
complete terrestrial coverage derived from global circulation models, interpolation, and satellite remote
sensing. Examples of GWD include CRU (M¢wal, 2002), NCEP (Kanamitsat al, 2002), and the NASA
POWER databasenitp://power.larc.nasa.goy. Recent studies, however, have shown that simulated yields
using GWD, which provide the basis for climate change scenarios in these previous studies, are in poor
agreement with simulated yields with observed data resulting in large error and bias, even in countries with
good quality weather data such as the USA or Germany (Van ¥{at, 2013a). Hence estimates of climate
change impacts on future crop yields based oagd GWD would likely give highly unreliable results.

"EOAT DPIT O PARAOAEI-DOI AT AAADBOIOEME OCHGE '7%$h EGOBXEAOA O
approach that upscales observed weather data from a network of weather stations located in the majsr area

of crop production to provide a robust estimate of crop production capacity under climate change at regional

to global scales? A bottormp approach would impose a climate change scenario on-kengy daily weather

data from existing stations and then upale throughagroecologicalzones (AEZs) that represent a relatively

uniform environment for crop production. Initially only the effect of temperature and atmospheric [CO2]

would be evaluated because model projections of rainfall change vary much more than projections of
temperaturechange (Collingt al.2013; Rochetat al, 2014). At issue, then, is how to perform the upscaling?

The Global Yield Gap Atlas (GYGA) has developed an upscaling protocol to improve regional to global
estimates of yield gaps for the major food cropswiw.yieldgap.org. Robust estimates of yield potential,
either rainfed (Yw) or irrigated (Yp), are needed to calculate the yield gap, as well as an accurate estimate of
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current farm yields (van Ittersuret al, 2013). Pwential yields are simulated for a set of weather stations
selected because they are located in climate zones that contain a large proportion of production area for the
crop in question. Detailed data on soil properties and crop management employed byefarim proximity to

each weather station, represented by a 100 km buffer zone, are used as input to the crop simulation models.
Simulated yields are then aggregated within spatial units from the AEZ (a combination of soil type and climate
zone within the luffer zone around a weather station), to climate zones (Van Wa#l, 2013b), and national
spatial scales based on weighting each weather station x AEZ x climate zone combination for production area
of the crop in question.

For countries in which gooduglity soil and longerm weather data are available, evaluation of the GYGA
upscaling approach has proven to be robust. For example, a comparison of analogous climate zones in
Argentina and Australia found much greater cropping intensity in Argentina tmAustralia. Whereas an
annual rotation of wheat, sorghum, or chickpea was the dominant system in Australia, a large proportion of
Argentine farmers were producing two crops per year for a cropping intensity of 1.0 in Australia and 1.5 in
Argentina. Subequent simulations of a wheahung bean double crop in the Australia climate zone found
that both income and profit were nearly doubled with the double crop without increasing the risk (Hochtman

al., unpublished).

We therefore propose a bottorup apprach for assessing impact of climate change on crop production
capacity, and benefits of CSA options, via the following approach, which follows upscaling protocols used in
GYGA, which can be applied at a national, regional or global level:

1. Identify the minmum number of weather stations and associated 400 buffer zones within climate
zones to achieve 480% coverage of total production area at the spatial scale of intermsgt iegions,
countries, continents, or global) with separate impact assessmentfopmed for rainfed and irrigated
crop production. Previous work has shown this amount of coverage gives robust estimates of simulated
yields (Van Waret al, 2013c; van Busset al, unpublished). This method leads to a tractable number of
locations whee detailed data are required to support simulation, including data on soil types used for
crop production and current crop management practices. A minimum of one weather station should be
located in all climate zones containing >5% of crop area at thkesifahe studyi(e.national, regional, or
global). For climate zones with >5% of total crop area in which there are no weather stations with
adequate longOA Oi AAOAh OEA AAOO AOGAEI AAT A OOUI OGEAOEASG
GWD soure.

2. Obtain required data for simulation of yields, including properties of dominant soil types used for crop
production within each weather station buffer zone.

3. Impose a climate change scenario weather database for a target yegr2050) on the daily weher
data for each weather station by increasing the daily maximum and minimum temperature by the
average increase in temperature and atmospheric [CO2] predicted for that location by a single or
ensemble of global climate change models (GCMs). Temperaincecases would take into account
differences in magnitude of increase in maximum and minimum temperatures, and seasonality.

4. Using a robust crop simulation model that has been well validated across the range of environments
represented by the selected wdagr station buffer zones, simulate Yp or Yw obtained by CSA options
under the climate change scenario weather database across the major soil types used for crop production
using optimization procedures to identify the crop calendars that optimize yieldk atceptable levels
of risk (.e.coefficient of variation in yield).

5. Consistent with economic theory and observations, it is assumed that average farm yields can only reach
85%o0f Yp and 75% of Yw (Cassnedral, 2003; Van Wartt al, 2013c). Hence, a@p production potential
within each weather station buffer zone under the proposed climsieart practices is estimated as 85%
of Yp and 75% of Yw and current crop area.
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6. Upscale estimates of crop production potential under different CSA options by weiglastimates of
crop production within each buffer zone by proportion of total crop area within the spatial unit of
aggregation €.g.climate zones, nations, continents and globally).

We recognize two weaknesses of the proposed approach. First, it cannot account for effects of climate change
on variability in temperature (more or less variability), or changes in rainfall amounts and timing, and solar
radiation due to cloud cover. Hower ability to predict the magnitude and spatial manifestation of these
weather variables in future climates is relatively uncertain with current GCMs. Likewise, the bogom
approach proposed here allows focus on temperature effects without uncertaiagp@ated with GWDs in
producing reliable estimates of Yp and Yw by simulation. A second weakness is difficulty in estimating crop
production potential in areas not currently under crop production. This limitation could be overcome by
obtaining longterm dimate and soil data for current natural ecosystems with potential to produce crops
although there is growing consensus to avoid expansion of crop area through conversion of catbamd
biodiverse natural ecosysetms due to its large impact on GHG émnisand loss of wildlife habitat. Hence the
goal of achieving highest possible yield on minimum possible land area represents a key component of
mitigating and adapting to climate change (Lobelf al.2013). Hence, most existing crop area must produce
yields as close to the yield potential ceiling as is economically and environmentally acceptable, which typically
falls within 7585% of Yw or Yp.

A final point to make is that access to good quality soil and {targh weather data is essential to support-e

ante assessment of CSA practices in both current and future climates. The good news is that considerable
investment is now being given to improving soil data in places like SSA and some other developing and
developed countries. In contrast, there is mulgss investment to ensure good quality weather data in all
important crop producing areas worldwide, and there is danger of continued atrophy. And while some suggest
that breakthroughs in remote sensing or croveturcing of climate data can overcome dig@stment in
weather stations, there is simply no evidence to suggest that such techniques can replace the need for good
quality observed data from stations located in major agricultural areas. We conclude that investment in good
quality daily weather datawith spatial coverage sufficient to provide reliable information about climatic
AT AEOGETT O AOOEI C OEA COi xETC OAAOIT & O OEA xi ol AdO
single highest priority investment the public sector can make to Hahmers adapt to climate change, and it

will also greatly improve our capacity to assess the impact of clirsatart practices.
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14:30 Will sustainable intensification get us to 2 degrees Celsius?

Wollenberg Lini, Richards Mery) Havlik Petf, Smith Peté, Carter Sarah Herold Martirt

ICGIAR Research Program on Climate Change, Agriculture and Food Security GL@AF®8xtitute for Ecological
Economics, University of Vermont, USA

2International Institute foApplied Systems Analysis (IIASA), Austria
SUniversity of AberdeetUnited Kingdom
4Wageningen University and Research CetiteeNetherlands

Sustainable intensification (SI) of crops and livestock is the current dominant paradigm of agricultural
development- and increasingly of low emissions agriculture. If the aim of Sl is to increase food production on
a given land area in ways that reduceegsure on the environment and maintain our capacity to produce food

in the future (Garnettet al. 2013), many of the practices that support S| also reduce greenhouse (GHG)
emissions. For example, making more efficient use of land, nitrogen fertilizesjlfasels and water in paddy

rice contribute to sustainable intensification, but are also practices for significantly reducing emissions. How
much can Sl contribute to mitigation and would the reductions be sufficient to meet climate change

mitigation targets?

To answer this question, we analyse two dimensions of sustainable intensification relative to the 2 degree
Celsius goal: emissions from related agricultural practices and emissions reductions from avoided expansion
into forest lands and grasslands.

In the 2009 Copenhagen Accord, countries party to the UNFCCC recognized that to preveetaasglimate

AEAT @d imcreése in global temperature shOT A AA AAT T x Wy 2400 Qelaivd © pg Al OED O
industrial conditions.

Using this target andhe representative concentration pathway (RCP) 2.6 scenario for 2030, we outline an

approach for comparing the emissions likely to result from sustainably intensified agriculture with the
reductions estimated necessary in the agricultural sector to meet2tdegree Celsius target.

The RCP2.6 scenario is the most ambitious of the RCPs produced for the IPCC and represents the goal of
achieving 2.6 W/rfradiative forcing in 2100, which equates to about 450 ppm ofeCsind is expected to limit
warming to less than a-Begree Celsius change in 2100 relative to-pprdustrial conditions. It includes
assumptions about economic activity, energy sources, population growth and other -sgcioomic factors

(Van Vuureret al.2011).

We examine the mitigation possible from crop and livestock agronomic practices associated with sustainable
intensification using data on mitigation potentials from Smigh al. (2008) and Smitlet al. (2013). We do not
consider aspects of sustainable intensification associated with pesticides or crop breeding. We also do not
consider emissions in the food production cycle from fertilizer production, transport or processing or
embodied emissions in thesprocesses.

Our preliminary analysis using this approach suggests that if all practices were adopted at carbon prices of
$20/tCQ, only 28 to 60% of the mitigation needed in the agricultural sector to reach the 2 degree Celsius
target would be achievedThis figure describes only the mitigation in the agricultural sector.

The analysis indicates that using current agronomic practices alone would not be sufficient to close the

emissions gap for agriculture in 2030. Rather, new practices with emissiongottmree times lower than

existing current known practices would be needed. Massive innovation or high levels of adoption by farmers
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everywhere would be needed. This would be a radical departure from current approaches of promoting known
conventional teclmologies for low emissions agriculture. Other aspects of sustainable intensification, such as
breeding more productive crops and livestock that also make more efficient use of inputs and avoided land use
change, will most likely be necessary to meet clim&irgets within the agricultural sector.

To better understand the potential decreases in land area from Sl, we review current scenarios for food
demand and land conversion of forest and grassland areas and compare these predictions also against the 2

degree goal in the land use change sector. Most scenarios predict further expansion will be needed to meet

OEA CiITAA8O0 aom DPOAAEAOAA ET AOAAOGA ET AT A DPOT ABAOGEI I
or consumption. Thus, even with the beitsfof land sparing, meeting future food demand is likely to create

conflict between the objectives of food security and meeting climate targets from avoided deforestation.

This preliminary analysis depends on assumptions related to 2030 emissions fogeeaind the mitigation
expected to occur in the agricultural sector under RCP2.6. It also uses a mix of projections from different
sources. Developing a coherent set of projections and baselines for both agriculture and land use change will
be necessarydr a more robust analysis. Further analysis of the sustainability implications is also needed.

Better understanding the potential mitigation from sustainable intensification will help show what other
measures may be necessary. Reducing waste and shifiigtarg patterns may well be critical to meet targets
(Smith and Gregory 2012).

We conclude with observations about the policy measures needed to jointly support sustainable
intensification and avoid increased land use change to achieve the@ree targe.
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16:30 Climate readiness in smallholder agricultural systems: Lessons learned
from REDD+

Zurek Monika Streck Charlotte, Roe Stephanie, Haupt Franziska with contributions from Wollenberg Lini and
de Pinto Alex

Climate Focus, Sarphatikade 13, 1017 WV Amstetidaletherlands

The debate around the role of agriculture in mitigating climate change and sequestering greenhouse gases is
politically complex and technically complicated. In many countries, and particularly in developing countries
with a large smallholder gpulation, the agricultural sector faces competing priorities, such as national food
security goals, poverty alleviation, addressing natural resource degradation and adapting to the already visible
effects of climate change. Many of these goals are cldsethe immediate, shorterm priorities of national
decisionmakers, relegating climate change mitigation to a secondary priority. It is therefore essential to
implement mitigation strategies in concert with strategies that increase the resilience ancdeaser the
productivity of agricultural systems.

In the forestry sector, international negotiations on an incentive framework for reduced emissions from
deforestation and forest degradation (REDD+) have triggered action at the multilateral, bilateral afahaht

levels to design policies that support activities taken to avoid foteméed emissions and change lande
management. The objective of this study is to evaluate to which extent the REDD+ experience can serve as a
model for agriculture, whether a esliness process as in REDD+ would be useful for agriculture, how it could
be structured and implemented, and if overlaps and synergies in the REDD+ readiness or other climate
readiness processes could be incorporated.

Despite differences in the forestry drthe agricultural sectors, experiences from the REDD+ readiness phase
can offer useful lessons for an agricultural readiness process. The REDD+ readiness process created an overall
coherent structure, framework and process of guiding countries towardselbping the technical and
institutional ability to integrate mitigation activities into their lardse sectors. In addition to the key lessons,

the paper describes the components of a possible agricultural readiness process and lays out the basic steps
for its implementation at the country level.
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16:45 Assessing low emissions agricultural pathways under alternative climate
policy regimes

Kleinwechter Ulrich Havlik Pett, Levesque Antoint Forsell Nicklas Zhang Yuquan W, Fricko Olived, Riahi
Keywar?, Obersteiner Michaél

linternational Institute for Applied Systems Analysis (IIASA), Ecosystems Services and MaRaggraemt SchloRplatz 1,
2361 Laxenburg, Austria

2nternational Institute for Applied Systems Analysis (IIASA), Energy Program, SchloRplatz 1, 2361 Laxenburg, Austria

With almost one quarter of anthropogenic greenhouse gas (GHG) emissions and high pbfent@HG
sequestration, the agricultural and langse sector has to be part of any strategy for climate change
mitigation. The contribution of agricultural mitigation depends on so&oonomic development, the
stringency of the emissions ceiling, and tdesign of climate policy. The extent of this contribution and its
composition, however, is not yet well understood. Applying the IIASA integrated assessment modelling
framework with GLOBIOM used for the agricultural sector, we analyze the extent of agrigumitigation
required to stay within emissions levels given by the Representative Concentration Pathway (RCP) 3.7 for
three Shared Soci@conomic Pathways (SSP) up to 2050. The effects of policy assumptions for exemptions
from climate policy for seleetd developing country groups on mitigation, emission levels, and climate forcing
and temperature are assessed. The extent of agricultural mitigation to limit emissions to levels consistent with
RCP3.7 is 5.0 Gt@&y/yr, 8.8 GtCeq/yr and 8.2 GtCeq/yr urder SSP1, SSP2, and SSP3, respectively. The
bulk of abatement comes from mitigation in land use change (LUC), which contributes about 95% until 2050
under all SSPs. Mitigation in crop and livestock production accounts for 5% of abatement, with the highest
potential in livestock production (up to 82%). Forasth countries in South America, St8#aharan Africa, and
South-East Asia with high potential to reduce LUC emissions bear the largest share of mitigation. Policy
exemptions for the BRICS, tropical fotdsasin countries, the LDC or the group of all developing countries lead
to shortfalls in mitigation of up to 2.5 GtGeq/yr, bringing the world closer to forcing levels as in RCP4.5 and
the associated temperature increases. This underlines the need &draglcollaboration in policies for climate
change mitigation in agriculture.
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17:00 Climate-smart coffee systems in East Africa

Jassogne aurencd, van Asten Rt!, Laderach Bter?, Craparo S, Liebig heres&, Rahn Ec?, Baca Mirig?,
Graefe S, Whitbread Athony?, Nibasumba Aaclett, Ampaire EdidaR, Kagezi ®dfrey®, Vaast Rilippe®

linternational Institute of Tropical Agriculure (IITA), P.0.7878, Kampala, Uganda
2International Center of Tropical Agriculture (CIAT), Cali, Columbia

3Goettingen University, Goettingen, Germany

4Institut des Sciences Agronomiques du Burundi (ISABU), Bujumbura, Burundi
5National Coffee Research Institute (NaCORI), Mukono, Uganda

SWorld Agroforestry Centre (ICRARRAD), Nairobi, Kenya

“University ofVitwatersrand (WITS), South Africa

It is well known now that in East Africa climate change will have a massive impact on the productivity of coffee
and on the livelihoods that depend on it. In this study, current and future suitability of coffee wereedapp
using 19 climatic variables and 21 IPCC models. The maps were validated with field data. Furthermere, long
term historical data was used to confirm the impact of climate change on coffee productivity. Although we
know that climate change will have an pact on the productivity of coffee, smallholder coffee systems also
face other constraints at various levels that need to be understood in order to develop clemeatg systems.

With the proof that climate change will lead to a decrease of coffee proditgtand with knowledge of the

major constraints in the different coffebased systems not only at plot level but also at household,
community and landscape level, we have developed shaded systems combining cash and food crops that can
play a major role iradapting East African coffee smallholder systems into areas where population pressure
keeps on increasing. Developing these strategies, we show that only thinking about getting farmers more
OOAAET EEAEAAS EO 110 OEA OE ¢ds ot riztebsarity Ekan &ore fdod decudnA O E
and more resilience. Furthermore, strategies currently promoted by the industry often lead to more gender
imbalances than before. We show how developing CSA practices need to take constraints and actors at nested
scalesi(e.from plot to region) into consideration. Doing this in a participatory way is crucial to ensure impact

in the long term.
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17:15 Prioritizing climate-smart agricultural interventions at multiple spatial and
temporal scales

ShirsathPareshB.!, Dunnett Aex?, Aggarwal Pamod K.3, Ghosh &}, Joshi Pamod K.#, Thornton millip®, Pal
BS

IPDF Climate Change Adaptation, CCAFS, MMBW Delhi, India
2CCAFS, IWMllew Delhi, India

SCCAFSsouth Asia, IWMNew Delhi, India

4FPRI, Newelhi, India

5Theme LeaderData and Tools, CCAFS

8|ISEC, Bengaluru, India

Climatesmart interventions have varying costs and environmental and economic impacts, and their
implementation requires appropriate investment decisions in both-farm capital of individual farmer and
wider communitylevel agricultural outreach programnsethat are relevant in current as well as future
scenarios of climate and economic development. Decision support tools are therefore needed that can assist
different stakeholders to prioritize and hence take appropriate strategic interventions to transégriculture

to become climateresilient, adaptive and efficient. This study highlights the development and validation of
the Climate Smart Agricultural Prioritization (CSAP) toolkit. This toolkit develops a dynamic, spatiqgilicit
optimisation model b explore a range of sectorial growth pathways coupled with cliredeaptation
strategies. Integrating detailed bottorup biophysical, climate impact and agriculturamissions models, this

tool is capable of supporting multibjective analysis of agricultal production in relation to food self
sufficiency, incomes and mitigation targets. CSAP toolkit supports wide range of analyses ranging from food
security assessment to preparation of climate smart development plans. The CSAP toolkit is demonstrated on
a casestudy application for the state of Bihar, situated in the In@angetic plain of northern India. We
develop a range of baseline growth scenarios and assess their vulnerability to clomatge impacts for
nearterm (2020s), migterm (2050s) and logrterm (2080s) under CMIP5 based new emission scenarios. We
then explore the potential strategies for climate change adaptation and the resulting priorities for investment
in climatesmart agriculture in the near and lortgrm (2020 to 2080). The investmemequired to climate

proof agricultural development is explicitly identifigdproviding valuable bottorrup evidence to support top

down estimates of the costs of climate change adaptation. Through application of the model to a range of
constrained growthpathways we have been able to demonstrate the potential of the model to identify
priorities for investment in: (i) Crops best suited to delivering target growth under impacts of climate change
on yields; (ii) Technologies to deliver targeted increasegriowth based on potential yield increases and
efficient use of resources; and (iii) Locations for priority investment given existing surplus productive capacity.

CSAP was developed to bring analytical rigour in planning process and in solving devetappreblemsz in
particular supporting the developing countries in their preparation of National Adaptation Programmes of
Action (NAPAs), National Adaptation Plans (NAPs) and Nationally Appropriate Mitigation Actions (NAMAS)
under the UNFCCC framework.
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14:00 Plant breeding for climate-smart agriculture

GlaszmannJean Christophe

UMR Amélioration Génétique et Adamiatdes Plante@A\gapDDSE), CIRAFrance

Plant breedingis the activity of developing diverse plant varieties that can contribute usefully to cropping and

DOl AOGAOET 1T OUOOAI 68 4EAOA AOAAAET ¢ AEEI OO0 AOA AEOA
subjective anl relative goal and it is useful to regularly break up plant breeding objectives and procedures into

clearly defined and manageable units.

Owing to the imperatives of food security, plant breeding must combine the objective of ecological
intensification wth that of adaptation to overall societal and global changes. It must integrate diverse
objectives and selection criteria. It must accommodate demands made by new stakeholders willing to help

define objectives and evaluate breeding results.

TheseAAT CARAOEA CAET 6 1000 110 1110 AT1OEAAO OEA AAT A&
at the level of his/her plot, but also its expected economic, social and environmental impacts on a larger scale

in the event of a wider dissemination of thisriety.

0l ATO AOAAAET ¢ EO AI O A AOOET AOO xEEAE [ 000 A1 OOOA
varieties) that ensure a convergence of interests of different economic stakeholders.

Climate changeis projected to reduce yield growth rates in much of the world, especially in tropical regions.

The Intergovernmental Panel on Climate Change (IPCC) reported that climate change might reduce yields per
hectare of wheat, rice, and maize by up to 2 percpeat decade starting 2030 compared with projected yields

without climate change. Many regions will face increased water stress because of rising competition for water
resources and altered precipitation patterns linked to climate change. Furthermore, exceXftica, fertilizer

application is already at or above agronomically or environmentally sustainable levels and many regions have
maximized their use of irrigation.

Crop breeding can be considered helping address climate chaelgged stakes byl) helpng enable farmes

to avoid crop losses related to climate change to the degree that it results in crop varieties that are more
resilient to the effects of climate change and 2) helping reduce greenhouse gas emissions from agriculture by
preventing furtherland conversion to agriculture thanks to increased yields per hectare as well as by reducing
the need for fertilizer thanks to increased fertilizer use efficiency.

Global change occurs at such scales and speeds that agricultural systems could respoptatipngespecies

rather than by seeking better adapted varieties of the usual species. Therefore, it is also necessary to foresee
OEA AOiI 1 O606EIT T &£ A OPI OOAEITEI S 1T /&£ OPAAEAOG OOAA EI
ecological,agronomic and soci@conomic situations for each species raises the question of which varietal
deployment strategy to select. Should one select many local genotypes with short lifespans or fewer versatile
varieties with longer lifespans?

(@}
p>N

Biological science are going to strengthen the foundation for plant breeding. After diffuse domestication of
crops, the integration of science into formerly empirical breeding coincided with the emergence of genetics
and heredity. Applied in concert with a spirit of inddatization, it led to the emergence of a whole plant

AOAAAET ¢ OAAOI O T &£ AATTT I EA AAOGEOEOU AT A AT AAT AA OEA

77



Keynote Presentations L2.4 Breeding and protecting crops and livestock

During this time, plant breeding activities have been undertaken in an agricultural context of artificialization
and standardiz&on of the crop environment. Only a limited number of target environments were considered
and plant breeders optimized the use of resources and practigespulation size, selective pressure, exan

this configuration. This approach was very effectineapplying quantitative genetics while according limited
importance to the biological fundamentals of variation in traits and adaptatidow to maintain such growth

in crop yields in increasingly difficult physical conditions due to a changing climadeirzcreased water
scarcity?

The key challenge in biological sciences, and the key opportunity, is of integrating knowledge at different
scales in the functional dimensianof molecules, tissues, organs, whole plants and crop stands at different
phenologcal stages, as well as in the recombinational dimensigsf nucleotides, genes, genomes
arrangements, populations, species complexes.

Functional diversity. Recent technological and methodological developments in the field of genomics now
offer the opporunity to understand the patterns of regulation by genes and assessing their relevance to the
spatio-temporal variability of constraints for which an improvement is required. Climate change is likely to
modify patterns of stresses that affect the plants aledd to revision of plant ideotypes for guiding breeding
objectives. In this context the key features are probably: Water use efficiency; Plant phenology; Response to
CQO; Nitrogen use efficiency.

This requires collective organization of phenotyping resms so that they can be accessed most widely and
easily.

Re-combinational diversity. There is generally a wealth of germplasm available in collections and on sites in
/A Ol dhrantudities. The biological quest then becomes that of localising favourabietie factors on the
genome, within the distribution of the species and its relatives. There are sampling methods that facilitate this
search as long as germplasm is well preserved.*, which are based again on molecular tools that span the
diversity along he genome.

The same tools can then be used for steering recombination in progenies or possibly as well in materials

derived from genetic engineering. This confers breedersabidity toOA1T AAO 11 OEA AAOGEO 1 &£ C
estimated early with techniques applied in laboratories. This opens opportunities for actions such as:

- Wholegenome analysis and selection on the basis of carefully studied training populations
- Genotype recombindbn to maximise genotypic diversity in search for novel assortments
- Genotype designing in order to explore stepwise variation around widely appreciated cultivars.

This requires collective organization of genomic resources so that they can be accessedvitkelst and
easily.

Computational biology. Modern biology is extremely datantensive. Technologies rapidly gain in
throughput, amplifying the dimensions of the data systems, which require validation, organization and
integration. Modelling must be applietb a whole range of questions, be they focused on the genome, the
populations, the plants as a system, the interactionts,. e

This again requires collective organization of resources, here computational, so that they can be accessed
most widely anceasily.

In the context of climatesmart agriculture,plant breeding must also not forgetto address more diverse
needs and take into account more complex biological functions which are in interaction with other organisms
of the cropping systems. In some s&s, these functions can be explained by specialized research and can be
translated into absolute selection criterig.¢, an intrinsic ability to use mineral resources). In a majority of
cases, however, new and multifaceted phenotyping methods of unpdecéed complexity will have to be
implemented, ones that use biological interactions.
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Plant breeding must also expand its scope to include a greater number of species in order to encourage a
general expansion of the biological bases that agronomists amnchéas rely upon. We will have to expand the
range of species we work with to include new ones, especially service species and/or those that have not been
Z or are as yet littlez domesticated. Our range of breeding objectives and conditions under which we
undertake breeding should also be expanded.

Plant breeders should focus on developing new skills in multigenotypic breeding for using internal
complementarities in order to create complex crop stands which are conducive to ecological intensification.

Assciations with farmersz in their roles as intermediaries or full partnegsmust be strengthened and
simplified. This will require an analysis of roles of all actors, a translation of methods and a structuring of
partnerships in order to optimize the press of innovation as a whole, including the fituming of the
innovation to the local context. Dissemination methodologies and approaches will remain important issues
and a source of determinant technological options.

References
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14:30 What impact of climate change on animal health?

LancelotRenaud GuisHélene,LefrancgoisThierry

Cirad, INRA, UMR CMAHEance

Several animal or zoonotic emerging infectious disease (EID) events were recently caused bybeeator
pathogens,e.g bluetongue virus (BTV) transmitted by biting midges which caused huge economic losses in
western Europe between 2006 and 2009, and is still around, otbiicke encephalitis in northern and central
Europe, causing several thousands of clinical casémimans. The effects of climate changes have been put
forward to explain these EID events. Because the-d@ological features of arthropod vectors make them
highly sensitive to environmental conditions, vectborne diseases are ideal candidates to asshexffect of
climate changes on EID. The question was extensively studied {hesteyears.

&1 O ET OOAT AAh OEA AEEAAOO T &£ AT EIAOGA 11 "46680 Al AOC
resolution climate observations and model simulations witlanclimatedriven, mechanistic transmission
iTAAT T &£ "468 4EEO i1 AAl Agpi AET AAR EI Ai OE OPAAA Ai

spread, including the 2006 BTV outbreak in northwest Europe which occurred in the year of highest projected
risk since at least 1960. Driven by simulated future climate from an ensemble of 11 regional climate models,
the model projected an increased future risk of BTV emergence across most of Europe with uncertainty in rate
but not in trend.

More generally, rests showed that each EID is a special case and involves a complex network of interacting
causes. In several cases, seemnomic changes, including the intensification of trade and travels, were found
to have a dominant effect over climate changes. Thigagicularly true for tickborne encephalitis in northern

and central Europe.

Conversely, the indirect effects of climate changes on animal health have been rarely studied so far. For
instance, regarding northern and su®aharan Africa, climatehange scearios often point to important
consequences on farming systems.d, greater importance of small ruminants with respect to cattle) and
urbanization. These changes will cause major changes in transboundary livestock trade, thus allowing the
introduction o pathogens (and their possible vectors) into previously free areas. This is a further illustration of
the need to better control animal diseases in their geographic are of endemicity, and to improve surveillance
and preparedness for early warning and réae in case of high risk of EID.
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16:30 Reducing nitrogen runoff and emission, and increasing rice productivity in
African rice productionenvironment

van Boxtel Jo's Selvaraj Michaél Dartey Kof, Lamo Jimmy§, Asante Maxwell Lu Zhongjid, Ishitani
Manab\f, Addae Princg Sanni Kayode

1Arcadia Biosciences, Davis CA 95618, USA
2C|AT, AA6713 Cali, Colombia

3CSIRCRI, PO Box 3788,masi, Ghana
“NARGNaCRRI, Box 7084, Kampala, Uganda
SAATF, PO Box 30709, Nairobi, Kenya

Nitrogen (N) deficiency is a common problem of economic importance in rice. Thus, N fertilizers are a major
input cost in rice production and its excessajplication leads to high environmental pollution. Development

of rice varieties with improved nitrogen use efficiency (NUE) is essential for sustainable agriculture. NERICA4
(New Rice for Africa) rice lines ovexpressing barley alanine amino transfergé/AlaAT) under the control

of a rice stressnducible promoter (OsAntl) were evaluated in the framework of an international humanitarian
effort. The result of field evaluations over three growing seasons in three environments (Colombia, Ghana,
Uganda) ad three nitrogen levels (30, 60 and 90 kg N/ha) revealed that grain yield of OsAntl:HvAIaAT lines
was significantly higher than wild type and null sibling controls under different N application rates. Our field
results clearly demonstrated that this genesiertion can significantly increase the dry biomass and grain yield
compared to controls under low N supply. Increased vyield in dpigHorming lines correlated to early
establishment of vigorous root system, increased tiller, panicle number and grain hiveidowever,
preliminary analysis of metabolic composition of higlerforming events did not show significant differences
compared to controls. Our results suggest that the HVAIaAT gene has the potential to improve NUE, which will
significantly reduce N feilizer usage, improve productivity, augment farm economics and minimize
greenhouse gas emissions from the rice ecosystem, thereby improving food security and simultaneously
reducing environmental pollution. Currently, Nerica lines carrying combined gesertions for NUE and salt

and drought tolerance, potentially harnessing crops for climate change, are being field tested.
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16:45 Utilization of ex situ collections and climate analogues for enhancing
adaptive capacity to climate change

Archak Sunfl Semwal D.P, Pandey SusHil Mittra Sarik&, Mathur P.N2, Agarwal Pramog| Bansal K.C.

1ICARNational Bureau of Plant Genetic Resources, Pusa Caxgwuf)elhi 11012, India
2Bioversity International, Pusa Campus, New Delhi 110 012, India
3WMI, Pusa Campus, New Delhi Q1®, India

Climate smart agriculture hinges on the cultivars with greater adaptability and resilience. This in turn
necessitatesthe use of a wider range of intispecific diversity conserved in the genebanks. Estimation of
adaptive capacity of genebank accessions based on passport data and identification of germplasm accessions
with excellent adaptation potential can help developntate smart crop varieties. Globally, genebanks are
working to bring together the inherent diversity of ex situ collections and power of climate analogues for
enhancing adaptive capacity of food crops to climate change.

We attempted to employ climate anadj tools to identify preadapted germplasm (value addition to genebank
collections) and vulnerable areas (for collection and conservation) in five selectedxrapeat, pearl millet,
chickpea, pigeon pea and sorghum. The methodology comprised-rgéerercing and clustering the
accessions, climate matching and identifying vulnerable areas, designatingagiapted material, collecting
germplasm from predicted sites, and developing database and climate maps.

Information on 38,126 genebank accessions collddr@m India belonging to five target crops was mined and
the accessions were geeferenced and mapped based on their collection sites. Locations were clustered
(FloraMap) based on the climatic attributes observed over the growing season. Changes ineflie m
maximum temperatures confined to cropping season for each of the five crop species were employed to map
(ArcMap) areas most vulnerable to changing climate. Vulnerable sites thus identified were further supported
by climate matching (MaxEnt). Further31 genebank accessions originating from sites experiencing top
bracket temperature variables were provisionally designated as-gulapted for elevated temperature
regimes.

Tools to predict and identify of vulnerable sites are beconsighisticated and realistic. These tools need to

be employed for identification of critical sites for collection and recollections of germplasm including
landraces and crop wild relatives.
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17:00 Adaptation of Mediterranean bovine livestock to climate constaints.
Genetic diversity and breeding systems
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According to IPCC, Mediterranean countries will be particularly affected by global warming, with rising
temperatures, reduced rainfall during summer months and recurrent heat waves and droughts; this climate is
estimated to move inland. In this context,dal Mediterranean cattle breeds, genetically selected to adapt to
this harsh environment and breed with specific practices are valuable genetic resources.
In order to identify genotypes and breeding practices capable of coping with the environmentaemgell
induced by climate change, we propose an integrative approach combining genetic analysis of cattle
populations, climate conditions and livestock systems. For this purpose, 21 breeds from three southern
(Algeria, Egypt and Morocco), two eastern (Cypausl Greece) and three northern (France, Italy and Spain)
Mediterranean countries were genotyped at 41187 SNPs. These data were combined to those available on
breeds from neighbouring areas (Massif Central, Alps). Bioclimatic data (annual trends, segsaxateme
factors) was obtained from WorldClim, a database for ecological modelling. Meanwhile, we have
characterized the breeding systems of these local breeds thanks to questionnaires proposed to experts,
completed by several extensive case studies.
Model-based clustered methods and Principal Component Analysis were first performed to address the overall
structuration of populations. Then a redundancy analysis was performed to describe how geographical and
bioclimatic features shape the genetic variati@mong breeds. Breeds are clearly differentiated according to
geography and climate (temperature, rainfall). Finally, genomic regions that contribute the most to the
genetic variation associated to climate are identified. The main features of breedingtipea in
Mediterranean environment are also determined as well as the main animal traits that breeders associate to
AOAAAOGG AAADPOAOEITT 8
This work was supported by thslRAMetaprogram ACCAF (GALIMED project)
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17:15 Towards genotypes adapted to @mate change via combination of
phenotyping and modelling: The projects DROPS and Phenome

Tardieu Francois
INRA, LEPSB4060 Montpellier, France

The period of time from now to 2050 is required for designing varieties able to cope with climate changes.
Phenotyping is the main limiting step, now that genotyping has become an almost routine activity. A strategy
with four pillars is used in the projects HIROPS and I##henomeFPPN, involving public and private sectors.

(1) Investigating the genetic varidity of plant traits as a response to walefined environmental conditions.
Phenotyping platforms, developed in Phenome, allow the identification of genomic regions associated with
traits of interest and the estimation of parameters of crop models fobsl@enotypes. DROPS has identified
QTLs, usable in breeding, for sensitivity of growth to water stress, for root architecture and for water use
efficiency. (2) Investigating the performance and yield of hundreds of genotypes under highh@h
temperatures or low rainfall in equipped fields, via detailed imaging using sensors carried by ground vectors
developed in Phenome. (3) Testing a large number of genotypes in a wide range of conditions. DROPS
analyses yield components in a network of 30 field siirad over Europe for 250 genotypes. This allows
investigating the genetic variability of the sensitivities of genotypes to high temperatures and drought in the
field. (4) Modelling, for testing combinations of alleles in a variety of climatic scenariosramhgement
practices. Climatic conditions sensed by plants have been analyzed in 50 European nodes over 50 years, and in
predicted European climates for 2050. Clustering individual scenarios reveals that 4 scenarios capture most of
the variability of curent climates, but also of predicted climates in 2050. Hence, it is possible to analyze today
the performances of genotypes in future climates involving drought and high temperature, by using the
current climatic variability between sites and years. We averently simulating the interests of promising
combinations of alleles in different European scenarios.
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14:00 Overcoming barriers: policies and institutional arrangements to support
CSA
LipperLeslie

FAO Rome, Via delle Terme di Caracalla, Rome, Italy

Achieving broad scale adoption of improved agricultural practices with potential to increase productivity and
agricultural incomes, that are adapted to climate impacts and that result in reduced emissions growth
compared to past trends is the key challengfeclimate smart agriculture (CSA). This is particularly the case in
developing countries and amongst smallholder farmers who generally have low levels of productivity and
efficiency, associated with their limited use of improved technologies and prastice

This presentation will provide a discussion of the nature of technology and practice changes needed to achieve
CSA objectives and the implications for the types of barriers producers face in adopting them. The analysis
takes explicit account of the ipact of climate change in reshaping and augmenting the role and importance

of institutions and policies to support the rate and level of adoption required to make significant progress on
the three CSA objectives. Newly emerging empirical evidence on thgaohof climate change effects on
agricultural production decisions and current institutional barriers to their adoption will be used to illustrate
the importance of improving policies and institutions to reach desired adoption rates. The presentation
condudes with a discussion of major research gaps in this topic area and potential ways to address them.

Although CSA practices must be evaluated in light of -sipecific conditions, we do have a good sense of
some of their key featurgs and much of this iduilt upon the experience with sustainable agricultural
intensification and sustainable land management. These include practices that increase input use efficiency,
such as integrated nutrient management, integrated pest management and improved livesteetirfg
practices, as well as sustainable land management practices such agaxgstry, soil and water conservation
measures and legume intercropping. The adoption rates of these types of practices have generally been found
to be quite low and local ingutions play a key role in determining adoption patterns (Thornton & Herrero
2010; McCarthyet al.2011; Arslart al.2013).

Key features of these practice changes and technologies are their site specificity, information intensive, often
involving delaye returns but potentially increased risk in the short run, frequently requiring collective action
to implement as well as wefunctioning input supply systemsThus institutions that govern information
flows, risk management, financing, input supply amallective action are key to facilitating the broad level of
adoption of CSA that is needed to meet urgent challenges.

&AOI AOOGS8 AAAAOGO O ET &£ Of ACGETT AAIT 606 1T Ax DPOAAOGEAAO
and market information have all been found to have significant impacts on adoption pattern. Climate change
will increase the need for informationoflvs to overcome barriers, since its impacts are heterogeneous over
time and space and it increases uncertainty. Analysis of nationally representative farm household data from a
range of countries in suBaharan Africa indicates the strong and positive anpof extension on adoption of
improved practices, as well as rural radio, indicating the importance of information flows and building
institutional capacity to extend it for overcoming this key barrier.

Risk has long been identified as a significantrlza to adoption, and climate change augments its effects.
However, there are few empirical studies that explicitly evaluate the impact of climate risk on the adoption of
agricultural practices with high CSA potential and with the capacity to reduce ymtiah risk by enhancing
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resilience of the production system. Asfast al. (2014) find a statistically significant and positive impact of
rainfall variability on investing in and maintaining both trees and soil and water conservation structures, and
with adoption of legume intercropping.

Short run negative returns to CSA practices is another key barrier to adoption. Building ecosystem services
such as soil quality, water retention, pest and disease resistance, takes some time to generate productivity and
income benefits, while the ufront costs of investment can be substantial. Credit could play an important role

in overcoming this barrier but evidence indicates this is generally not happening. In Zambia, only 10% of
households had received any agriculalifoan in 2008, down from 13% in 2004 (Arsaal 2014).

The capacity to take collective action is an essential determinant for the adoption of many CSA practices since
OEAU 1T £O0AT ET O1T1 OA CATAOAQEI T 1 £ b QAtb Beheratk AlerA EE OO Al
insufficient in the absence of group action. Examples include windbreaks, terracing, other water management
structures and grazing management where coordination of group action is needed to generate the benefit.

Land and water tente systems play a key role here.

Poorly functioning input supply systems prevents producers from increasing the efficiency of their input use
and moving into new practices. Limited access to seedlings has been found to be a major constraint-to agro
forestry adoption in several countries, while timely delivery of fertilizer supply a key determinant of
productivity in Zambia.

The final section of the presentation is devoted to a discussion of the implications of these findings for building
the policy and ristitutional environment needed to support extensive, effective and long term adoption of
CSA practices and technologies across a wide diversity of production systems,esmciomic conditions and
agro-ecologies. The presentation concludes with a disomssdf where we are seeing major gaps in our
understanding of institutions and adoption patterns, and what kind of research agenda is needed to address it.

References:

Arslan A., McCarthyN., Lipper L., Asfaws. & CattaneoA. (2013) Adoption and intensity of adoption of
conservation farming practices in Zambia. Agr. Ecosyst. and Environ. 1836 72

Solomon Asfaw, Nancy McCarthy, Leslie Lipper, Aslihan Arslan, Andrea Cattaneo and Mutie Kachulu (2014)
Climate variability, adaptation strategies and food security in MalaveSA Working Paper No. 1B
http://www.fao.org/3/ai3906e.pdf

McCarthy N., Lipper L. and BrancaG. (2011)O# I E-smfa® Agriculture: smallholder adoption and
Ei bl EAAOGET 1O & O Al Ei AGA AEAT CA AAAPOAOGEIT AT A 1 EOE
Change in Agriculture (MICCA) Series 4, Rontig.://www.fao.org/docrep/015/i2575e/i2575e00.pdf

Thornton PK. and Herrero M(2010)The potential for reduced methane and carbon dioxide emissions from
livestock and pasture management in the tropidNAS107(46): 1966719672 Doi: 10.1073/pnas.0912890107
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14:30 Policies and institutions conducive for enhancing the transfer to CSA in
Africa

Sedogo Laurent Lamers Johfy William Fontd

1Executive Director WASCAL Accra, Ghana
2Coordinator of the Core Research Program of WASCAIm¥Fsity of Bonn, Germany
3Research Coordinator, WASCAL Competence Center Ouagadougou, Burkina Faso

Background

YT woxih AAAI AOAA AU OEA | £OEAAT 51 EOEOP! Bl AGOBEASL IO
launched its Science Agenda for transforming African agriculture, an agenda directed by the principles of
Climate Smart AgricultureGSA) The main objectives agreed upon for the Science Agenda are (i) sustainable
productivity in mgor farming systems; (ii) development of food systems and value chains; (iii) agricultural
biodiversity and natural resource management, and (iv) mega trends and challenges for agriculture in Africa.

In the same year, the publications of the IPCC confirritedorevious climate predictions for the continent,

including a rise in temperatures, uncertainty about rainfall expectations, weather extremgsdfoughts and

floods), and the consequences of these climate changes. These consequences include emvirtiggered

migration and widespread poverty, which in turn will hinder people and states from coping effectively with

climate change and climate variability (CC & CV). Nevertheless, consensus exists that one of the culprits of CC

& CV, agricultural landse, at the same time represents part of the solution when transitioning to CSA in order

to reach a food and nutrition secure, poveifiyee Africa. Despite the oigoing discussion on the sufficiency of

present technologies and innovations for implementi@SA, scientists including policy makers agree that

current CSAenhancing policies and institutions are definitely insufficient. Africa needs to further develop its
knowledgegenerating (research), educative, communication, and financial and investmemtuments to

unlock the vast agricultural potential of the entire continent. This presentation discusses the various

ET OOEOOOETT O AT A 1100 AEAITATCETI C PI1EAEAO TAAAARAA OI
AT AO 11 0 DOEIT ioshdd Eidok thi®is hlfeddyliand@ddby many others, but the issues requiring
development over the several years to come.

Science and knowledge generation

Because it is unclear to what extent current technologies can increase land productivity under the
uncertainties and stresses of future climate change, current decigiaking on local, national and regional
levels is modest to absent in Africa. Due to this great incertitude, much higher than elsewhere in the world,
policy makers need sound sciencedia in the evaluation of the relative merits of their available options for a
transformation to CSA. Sorely missing are, for instance, (i) continuous data of sufficient quality, and (ii)
analysis and synthesis of this data leading to (iii) novel, viabligieas and policy recommendations, as well

as (iv) the experts who can fill these gaps. Climate Service Centers (CSC), such as WASCAL in West Africa, and
SASSCAL in South Africa, are designed to achieve these above objectives by providing sound, ebatette
information and advice to the public and private sectors. Such centers are established, through the
elaboration of an ovearching concept, coordination, cooperation and fsightedness, to provide poliey
relevant information to stakeholders on CCpacts, mitigation measures and adaptation strategies. They act
as interfaces between climateesearchers and climateounselors, and as clearing houses for CC related
matters.
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Education

The future of Africa and its intended transformation to CSA depemndkaowledge and skills, which in turn
depend on quality education. Enhancing human and institutional capacities and the frameworks for building
those capacities, such as WASCAL promotes, necessarily includes establishing appropriate infrastructure to
enable and support technical training and advanced education in natural and social sciences. WASCAL is thus
committed to focusing not only on outputs (information and policy advice), but also on the inputs that help to
obtain these outputs. The institute is dazhted to embedding a stimulating learning atmosphere in the local
science community. Hence, linking higher agricultural education with research, as well as extension with
policy, is given utmost priority. Other options include the elaboration of LeaderdPiograms aimed at
building basic science capacity, and the creation and management of highly needed Centers of Excellence.
Furthermore, ways must be found to boost the very low science output of the entire African continent. As
science and education fution as catalytic agents of change by filling knowledge and information gaps,
promoting research and education to enhance CSA cannot wait. According to predictions, Africa will gain 10
million youth per annum, about 200 million by 2050. Additionally, wonieAEA OB 1 1T OA OEAT daom
labor force. Both groups, however, have the least access to grants and opportunities. Together with, and to
promote an envisaged increase in agricultural productivity, living conditions in rural areas must be made more
attractive to youth, whilst women need much better access to education. All other means to ensure that
economic growth and development is inclusive, leaving no one behind, must be pursued.

Funding must be mobilized to provide comprehensive;esltompassingraining and education on a score of
issues related to the transformation to CSA, from natural resource rights and management, te agro
technology, agremeteorology, and much more.

Extension

African smallholders produce the bulk of food and otlagricultural commaodities for the continent, but they

are at the same time consistently those with the most hunger. This, despite the annual 35 bill@ofi8od

imported into Africa. The farming community has therefore many reasons to embrace CBAsting

traditional and indigenous technologies, while effective, cannot cope with predicted rises in temperature,
uncertainties in rainfall expectations, and weather extremes such as droughts and floods. Critical support to
extension agencies is requiretb assist farmers in the adoption of technologies and other adaptation
measures appropriate to the challenges they now face. For example, given our knowledge of reduced and
ceased crop growth during critical stages once temperature thresholds have begssbgd, strategies are

needed for buffering against temperature increases, including massive tree plantations. Since Africa remains a
continent under pressure, it is not a question of whether or not, but of how and when. As a Chinese proverb
OOAOAOOO46REI AAOT DI AT O A OOAA xAO wo UAAOO Aci 8 4EA 1
Communication

y i 1 AT AT OET ¢ #3! ET AT11AAT OAOEIT xEOE EAOI AOO xEII
acceptance, it will be impossible. Hence communication must beaegpd and strengthened to reach farmers

and create exchanges of information. This involves the mobilization of all types of media and groups close to

the farming population, such as civil society organizations and the private sector, including insuratcice an
telephone companies. Imperative also is the active promotion of peyficatezpartnerships (PPP) to enable

farmers to adopt technologies and innovations that achieve higher, more stable yields, increase their income,

and augment regional welfare, all thbut compromising the environment. An increased trust between

farmers and researchers will also encouraging politicians to act on climate smart policy.

Land use

Virtually 800 million ha of land suitable for agriculture (60% of the global reserve) casubd bn the African

continent. This represents an enormous resource for the future, yet challenging conditions hinder the suitable

exploitation of all this wealth. Therefore, science and technology development must be promoted throughout
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the continent to ncrease current production and productivity. Both the perspectives and the challenges are
OAOOh CEOAT OEAO POI AOAOEOEOU 1T £ ! Z#OEAA8O 1 AT A EOR 1
average fertilizer use of not more than -1@ kg h, and less than 4% of land under irrigation. Above all,

conditions must be elaborated, in a process driven by science, to increase production and productivity rather

than extend land resources.
Financial instruments

The introduction of and transformation to @Sthroughout Africa is also about finance; this transformation

demands funds and investments. Funds must be freed to support much more agricultural science
development and research, as well as the provision of the information and education, as descrinezl ab

Various countries in Africa enjoy high economic growth rates that had previously been attributed only to the

O! OEAT 4ECAO #1 61 OOEAOG68 9AO OEA Ai1 OOEAOGOEITT 1 £ ' EOE
far below expectations and needesides research and education, national administrators need to become

highly creative in their pursuit of funds for indispensable improvements in (i) infrastructure, such as irrigation,

energy, transport, telecommunication, and pesiarvest facilities{ii) markets needed for inputs and outputs;

and (iii) the development of processing capacity, because being the largest producer is not enough, one must

also be the largest processor.

Current fiscal management also needs urgently to address and curbrthea outflow of 50 billion USD from

the African continent. On the other hand, private sector funds flowing into the African continent already
exceeds current bilateral aid by seven times, illustrating the great interest of the private sector in providing
financing. National governments are urged to elaborate legislation supporting investments by private
smallholders and private enterprises. Whereas initial CSA development may be launched with public funds,
enabling conditions must be created to increasnghclude and mobilize private sector funds. Means must
also be found to increase the contribution of the farmers, who are the largest private sector in Africa.

Conclusion

Under a businesas-usual scenario, Africa will be hit much harder than any othetticent by the impact of

global warming and consequent CC & CV, not only physically with uncertain temperatures and weather
extremes, but also socieconomically. The continent is constantly looking for strategies that will turn the tide.

The transformatié 1 &£ | Z#OEAA8O ACOEAOI OOOA O #1EIi AGA 31 AOO ! «
with the realization that governments and other institutions commit themselves to highly creative pursuits of
improvements. To mobilize the sleeping giant Africa, teignificant achievements of the past need to be
complemented and continued with innovative actions. Enabling policies and instruments must enhance
knowledge generation, improve education and communication, acquire financing and promote investment.

The Cimate Service Centers WASCAL and SASSCAL will contribute significantly to the research and
education that inform these crucial policies and instruments.
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16:30 Schools as climate smart agriculture information hubs

Manalo Jaime IV ALayaoen Myriam GBalmeo Katherine P., Berto Jayson C., Frediles Christina A., Saludez
Fredierick M.

Development Communication Division, Philippine Rice Research Institute, Maligaya, Science City of Munoz, Nueva Ecija 3119,
Philippines

This paper scrutinizes how schoaian serve as nuclei of information on climate smart agriculture (CSA),
particularly in remote rice farming communities in the Philippines. It is drawn from one year of
implementation of the Infomediary Campaign in 81 agricultural high schools. The camdigs to engage

the youth in agriculture, and to create alternative communication pathways in addressing information poverty
on rice farming in rural communities. CSA modules were integrated in the curriculum of participating schools.
Methods used in thisesearch were survey, focus group discussions, snowballing (to determine the extent of
information sharing that transpired) and participant observation. Questions asked ranged from the changes in
the knowledge of the students on climate change as welltlas extent by which they transferred the
information they learned from their classrooms to others, particularly to farmers in their respective
communities. There is strong evidence of sharing CSA information by the students to their faenents.

The teachers served as significant force multipliers of this initiative, as plenty of cases were documented when
they went out of their way to promote CSA information through parents and teachers meetings, sharing of
modules to norinfomediary Campaign participatg schools in their community, and engaging local
executives. Frequent communication with participating schools and optimization of the participatory
approach in all stages of the campaign were seen as its strengths. As it stands, plenty of work néeds to
executed to scrutinize the infomediation process, particularly on the roles of champions. Additionally, there is
a need to better convey the relevance of this initiative to key policymakers at the national level. Lastly, there is
a need to reflect on hw CSA modules can be integrated into the curriculum of 4agmicultural high schools,

but which are in agricultural communities.

94



Oral Presentations L2.50vercoming barriers: policies and institutional arrangements to support CSA

16:45 Advancing CSA solutions through global collaboration: the Global Research
Alliance on Agricultural Greenhouse Gases

Clark Harry, Scholten Martid

INZAGRC, Tennent Drive, Private Bag 11008, Palmerston North 4442, New Zealand
2WageningetJR, Droevendaalsesteeg 4, 6708 PB Wageningen, the Netherlands

The Global Research Alliance (GRA) provides a framework for cooperation and investment in activities that
support the agricultural sector in meeting the growing demand for food while redugiregnhouse gas
emissions intensity. Its work is focused on improving efficiency, productivity, resilience, and adaptive capacity
across the agricultural sector. Established in 2009, the GRA has 44 member countries along with partners such
asthe World FarM O 08 / OCAT EOAOCEI T h OEA &I T A AT A ' COEAOI OOOA
The GRA organises its work through three research groups: Croplands, Livestock; and Paddy Rice and two
crosscutting groups that work on issues that are common across the threearch groups, Soil Carbon and
Nitrogen Cycling; and Inventories and Monitoring. The GRA seeks to make faster progress towards emissions
reductions by supporting capaciiuilding and collaborative research and extension projects among its
members and parters. Flagship activities include:

1 An international comparison of soil carbon and nitrogen models benchmarked with-gugtity data from
international measurement sites. Joint protocols are being developed to test mitigation and adaptation
activitiesacross a range of management practices, soils and climates.

1 The development of the crop management database MAGGnet (Managing Agricultural Greenhouse Gas
Network) which will inform how agricultural management practices influence greenhouse gas emissions
and soil carbon sequestration based on experiments from around the world; currently over 200 studies
have been assembled in the MAGGnet database.

1 The Animal Selection, Genetics and Genomics Network (ASGGN) provides an open communication link
where scientis$ from around the world can share information and data. The network is a forum to debate
and reach agreement on a variety of topics, including common protocols for measuring methane emissions
and how DNA and other samples are collected and stored.

Although membership of the GRA is a country decision, individual researchers and organisations frem non

GRA countries are encouraged to get involved in GRA Research Group activities.
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17:00 Using whole-farm models for policy analysis of climate smart agculture

Paolantonio Adriand Branca Giacono Arslan Aslihalh Cavatassi RomitaCacho Oscar

1Agricultural Development Economics Division, Food and Agriculture Organization of the UN, Viale delle Terme di Caracalla,
Rome 00153, Italy

2Universityof New England, Armidale NSW 2350, Australia

An essential feature of CSA is the reliance on a solid evidence base. This involves combining climatic,
environmental, agricultural, demographic, institutional and economic data, while accounting for spatial
heterogeneity. Econometric analysis of the evidence base provides useful insights into policies to enhance
development and adoption of desirable practices at the local level. Econometric model parameters provide
estimates of the marginal response of CSA aunes to alternative policies, but this can only be done for
policies that are included in the dataset and for which enough variation has occurred to provide reliable
regression coefficients. The usefulness of the econometric approach can be enhancedhhrathematical
programming models representing farm households. These farm models explicitly consider technical
relationships between inputs and outputs as well as taking into account different constraints faced by various
types of households. The rangéd policies and technologies that can be explored is expanded by allowing the
analyst to predict how farm households would react to changes in yields, prices and in the constraints they
face, all of which can be influenced through different policy packagesritical question is how to calibrate

the farm-level models to be consistent with the observed behaviour of different types of farmers in particular
locations with varying agroecologies. In this paper we use data from Zambia and Malawi to illustrate the
development and calibration of these models and their application in policy analysis to enhance CSA
outcomes. The datasets we use have broad geographical coverage and contain climatic, environmental,
institutional and household data. The focus of the rasgh is on smallholders and the constraints they face in
terms of land, labor, capital, access to markets and other factors. The methodology is based on using
econometric analyses to provide parameter values for constrained optimization models of farnish ate

then used in policy analysis. Examples are presented for policies involving extension, credit, R&D and
subsidies.
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17:15 Climate shocks and risk attitudes among female and male maize farmers in
Kenya

Wainaina Priscilfa TongruksawattanaSongporné, De Groote Hug§ Gunaratna Nilupa

1Department of Agricultural Economics and Rural Development;-GegugtUniversity of Goettingen, Germany
2International Maize and Wheat Improvement Center (CIMMYT), Nairobi, Kenya
3Department of Globadealth and Population, Harvard School of Public Health, Massachusetts, USA

Climate-smart agricultural practices can mitigate the negative effects of climate change on food security and

poverty reduction for rural smallholders in Africa, where crops argely rainfed. However, attitudes toward

OEOE AAT AEEAAO EAOI AOO" AAIT POETT 1T &£ OEAOA DPOAAOEAAC
towards risk, and how they can be measured. Individual risk attitudes of male and female Kenyan farmers

were elicited during a survey of 1344 mag®wing households representative of the major production zones.

First, farmers gave selissessment on a-point Likert scale. Next, an experiment to determine risk preference

was conducted based on the choice ang five lotteries with increasing expected payoffs and standard

deviations, followed by an experiment to determine relative risk aversion based on the maximum willingness

Ol PAU &£ O A 11 00A0U8s 3DPAAOI AT 60 OAitsBverA sigoifzdntyb@ET T O EI
weakly related. Although farmers often assess themselves as risk loving, experimental results classify them as

risk neutral or averse. Ordinal mixed regressions indicated that women are more risk averse than men, but
differencesamong households were greater than differences between genders. Farmers in moist transitional,

dry transitional, and dry migltitude zones were more risk averse than those in other aggologies. Climate

and market shocks experienced in recent yearsAf@AA AAOI AOOE OEOE AOOEOOAAOGS |
were associated with selissessed risk aversion, unusual temperatures with risk preference, and flooding and

crop diseases with relative risk aversion. Sedgessment often does not match behawi indicating the

importance of experimental methods. Policy support to reduce vulnerability to shocks can reduce risk aversion

and increase uptake of climatemart technologies. Technology development and targeting need to be
gendersensitive given the igher risk aversion among female farmers and consider the specific locations as

farmers in some areas are more risk averse than in others.
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1. Climate Smart Management Options for Improving the Soil Fertility and Farm
Productivity in the Middle Hills of Nepal

ShresthaShiva KumlarShresthaA., Bishwakarma. K, AllenR.

Sustainable Soil Management Programme (SSMP), HELVETAS Swiss Intercooperation Nepal, GPO Box 688, Kathmandu,
Nepal

Increasing food demand and climate change pose a mel@llenge to the sustainability of food production
systems and safeguarding environmental health. Nepal's economy is primarily reliant on agriculture which is
highly sensitive to climate variability. Key concerns in the middle hills of Nepal include idgctnil fertility

and soil degradation, changing temperature and precipitation patterns, and pest and disease outbreaks, all of
which are affecting productivity, prices, incomes, and ultimately livelihoods. This paper describes some
simple, farmerfriendly climate smart management options, and analyses their importance, effectiveness and
impacts on improving soil fertility and farm productivity. Simple and widatjopted sustainable soil
management and agronomic practices, which are based on efficient ofsdocal resources, include
improvement in preparation and management of farmyard manure (FYM) and compost, systematic collection
of cattle urine and its use as a base for botanical pesticide and liquid fertilizer, integrating legumes and fodder
crops into cropping systems, smalcale collection of rain and ruoff water, and improved water use
efficiency. These practices have resulted in a statistically significant increase in soil organic matter levels, and
have improved soil fertility and structure, wiability, and moisture characteristics. Soil organic matter
reached a mean of 3.77% from 3.32% after adoption of sustainable soil management practices over the period
of 1-3 years in 337 farm sites. The nitrogen content of topsoil significantly increagsdll (0.17% to 0.2%)

and in 3 of 5 time series. Similarly, nitrogen content of improved FYM significantly increased in 3 of 5 series
AT A TOAOCATT 11 QYo EAOI AO6O EEAI AO 1 OAO A PAOET A 1 £
mature attle with improved farmyard manure management techniques and systematic collection of urine.
Additional benefits include enhanced soil carbon storage, and improved crop resilience to changes in weather
patterns. Adoption of these practices has contributedlincreased productivity, enhanced income, improved
food security, and a beneficial impact on the workload of women.
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2. Linking an ecological based system and social resilience to build Climate Smart
village model in Niger

Tougiani Abasse Adamou BassoBoureima Moussa?, Jules Bayala? and Robert Zougmore3

IInstitut National de Recherche Agronomique du Niger, BP429, Niamey, Niger
2World Agroforestry research Centre, Sahel Node, Samanko, BP: E5118, Bamako, Mali
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Smallholder farmers in Kampa zarma climegenart villagecoped with unreliable rainfall and drought. These
events are associated with land degradation, severe secionomic impacts that include lack of food, water

and for many basic livelihoods. The objective is to increase agricultural productivity and dimngt
ecologically based system and social resilience to climate change and reduce greenhouse gas emissions. To
address this crisis, households were classified in different categories of vulnerability and options such as
improved water harvesting technique.g: Zai pit and halmoon techniques) on which tolerant cereal
legume, Farmer Managed Natural Regeneration, Field Diversity crop céeggame and leafy vegetable are
carried out under Farmer Field School. Qualitative and quantitative data were calléotassess performance

of different crop varieties, climate resilience, vulnerability reduction and carbon sequestration. Results showed
that for 7 varieties of sorghum, the highest average yield (752.50kg / ha) was recorded with Hamo Kirey of
Damana. 3 eotypes and improved variety of okra (RCA), only the latter has performed well with a production
of about 12 tons per hectare. Yields were 625.33 kg / ha for zai with organic matter. 50 farmers were trained on
the technical, practical and management of Faer Managed Natural Regeneration. Halfoons allow rapid
restoration of degraded soils, Farmer Managed Natural Regeneration significantly influences the structure of
the soil, grain yield and cadm sequestration. Simultaneouschievement in improvement afrop production,

quality nutrition, community adaptation to climate change and rediact of greenhouse gas emissioase

really striking. It was found that zai and haifioon techniques combined with the application of organic
manure and Dammonium phosplate mineral fertilizers are sustainable land management practices that have
increased agricultural productivity, vegetative cover and carbon sequestration. They also reduce flood and
water erosion. These techniques can be taken for clirsteart since in &rious ways, they contribute to the
Climate Smart Agriculture criteria.
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3. Agriculture, climatic risks and food security in disasteiprone coastal landscape
of Bangladesh

Ronju Ahammad
Charles Darwin University, Australia

There is growing emphasis amderstanding climate change impacts on agriculture and food security in
developing and least developed countries. Over the last decades, Bangladesh has recognised climatic
OAOEAAEI EOU AO 11T A T &£ OEA EAU OEO0AbaGecwity. Inpértixddr, A&l T A
the agriculture sector of coastal areas is largely susceptible to a range of climatic effects, and it is often
difficult to secure food production throughout a year. Seasonal weather variation increases different levels of
threats to farming systems in terms of erratic tidal surges, prolonged salinity and lack of irrigation. The study
presents the threats and opportunities of coastal agriculture sectors in Bangladesh to understand the patterns
of vulnerability in farming sysgims and capacity to adapt. 4depth interviews of households have been
conducted in 4 coastal villages of Barguna District in Southern region to collect information how they face
climatic and norclimatic shocks on land use systems and adapt. Focus graspuskions provide the
information on historical trends of climatic shocks on agriculture systems and constraints in improving local
food productions. Based on the information, the study finds that the crop production strategies are
inadequate to deal witlseasonal weather shocks and emerging threats of pest attack. Diversification of land
uses and cropping practices can be effective to improve food production apart from high yielding farming
system. However, there are largely needed extension supports ehtker forecasting, availability and
accessibility to farming inputs, and integration of climatic shocks with existing protective infrastructures. The
home garden approach that combines agriculture and tree cropping still dominates food production. In orde
to enhance the potential roles of the practice, it will depend on improved crop and tree varieties and capacity
building of farmers in relation to climatic shocks.
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4, Assessing economic benefits of the use of climate seasonal forecasts within
cowpea and ssame sectors in Burkina Faso

Ouédraogo Mathiety Barry Silamang Kagambega Levyy Somé Léopolél Zougmoré Robert

IThe CGIAR Research Program on Climate Change, Agriculture and Food Security, West Africa Region, ICRISAT, BP 320,
Bamako, Mali
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Climate variability has a large impact on agricultural production due to the fact that agriculture is deeply
interconnected with weather and climate. In Sahelian zone, farmers are well aware of climate variability. The
ability to understand, monitor and jdict the climatic variability provides an opportunity for farmers to put
historical experiences into perspective and to evaluate alternative management strategies for making
improved decisions to take advantage of good years and minimize the losses dinengoor years. The
communication of the seasonal forecast, including seasonal duration, final and start rain date, could
contribute to support decisiomnmaking for climate risk management. This paper used arpest assessment
method to evaluate the addedalue and the cosbenefits of using seasonal forecasts within cowpea and
sesame production sector in Burkina Faso. To do this, two groups of farmers were considered for the study.
They include experimental farmers who are linked to weather informationl agroadvisories through
workshops, radio shows, and extension agents and controlled farmers who are not aware to climate
information through the channels cited above. We also used the contingent valuation method to determine
the willingness to pay for ssonal forecast and its determinants. The results showed that farmers using
climate information changed their farm practices in accordance with the information they have received. This
affected most of the factors influencing farm income, including quantf inputs (seed, fertilisers, pesticides)

and labor used, contributing to make them more productive, efficient and resilient to climate variability than
the nonusers of seasonal forecasts. Most of famers accept to pay for the seasonal forecasts.utlyis st
O0CCAOOO OEAO EOB8O OAOU EIi DI OOATO O O1T AAOOAEA 11 OA
country level as the proof of its capacity to build resilience to climate variability is made.
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5. Measurement of climate change and its #ect: comparison between an
objective method and population perceptions

Azeufouet Alain Simplice Fofiri Nzossie Eric Jé&Bring Christoph&

LETEOOI OA AA 18! COEAOI OOOA AO AO Acabehdori DDAT AT O OOOAI 7 $ %3
2Département de géographie, Université de Ngaoundéré BPBadbdroon

The objective of this study is to contribute to the research and decision making in the context of the fight

against climate change. This work does not extend the appropriate solutioreradicate the phenomenon,

but presents adaptations of populations for research participatory solutions. Meteorological parameters such

as rainfall, temperature and humidity, observed in the last 30 years in the municipalities of northern Cameroon

and the collection of data by Community expert panel allowed this research, which compares two methods.

The first is to model the monthly rainfall and annual temperature to detect the changes which occurred. The

study of the temperature shows the inasing trend each year while the rainfall shows a type of seasonal

ARMA (12, 12). This observation can detect the dispersion, differences and irregularities between climate
OOAT AO AOI OT A UAAO vooos 4EA OAATT A | Ad@dseut AimaleE AOAAOA
AEAT CA8 10O OEA AT A xA OAOO OEA AAANOAAU 1T &£ 1T AOGAOOAOE
perceptions and a critical analysis of the monitoring of information systems on climate change in developing
countries to suggest waysfémprovement. A test for determining the new weather patterns trend is made to

serve as a working basis for policy makers and farmers whose business is most vulnerable to the event.
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6. A set of indicators to evaluate policies for climate smart agriculture

Bonati Guidg Altobelli Filiberto

Istituto Nazionale di Economia Agraria, Via Nomentana 41, 00161 Roma, Italy

A comprehensive set of tools and indicators is needed in order to evaluate the effectiveness of «imate
policies and to determine possibédternatives in their implementation.

These tools and indicators should be based on comparable data, integrated within a conceptual framework,
that is compatible with monitoring of CSA for a given farm, region or country.

The ultimate goal of these acties is to identify the relevant, succinct and measurable statistics that will
provide the basis to further develop CSA policies and progress.

This paper is aimed at proposing a first set of indicators based on existing statistics, that:

- provide a balaned coverage of the different dimensions of CaiSA, including food security, climate change,
water management, soil management, energy and conservation agriculture;

- are measurable and comparable across countries and different local situations;

- reflect key issues of common relevance to CSA in various countries;

- are based on existing data sources.

These indicators include:

- agricultural production

- total factor productivity

- growth of crop production

- growth of livestock production

- growth rate in yields

- growth rate in agricultural labour productivity

- growth rate in agricultural capital productivity

- agricultural GDP per unit of agricultural GHG emissions

- share of agriculture in total GHG emissions

- irrigation water per irrigated aa

- agricultural GDP per unit of energy use

- renewable energy produced by agriculture

- nutrient balances in agriculture (N and P) per agricultural output and area

- share of farmers with agricultural training

- trends of expenditure on agricultural trsing and education

- trends in government R&D expenditure on agriculture.

The paper examines the most relevant aspects of each indicator, and discuss their relevance and importance
to policies for climate smart agriculture.
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7. Developing and evalating CSA practices at country level: lessons learned from
Malawi

Phiri Georgé, Lipper Leslig Asfaw Solomof Cattaneo Andre$ Cavatassi Romifa Paolantino Adriang
McCarthy Nanc§, Spairani AlessandfpBranca Giaconfy Grewer Uw& Mann Wend{’

1CSA Technical Coordinator, FMalawi

2Senior Environmental Economist, FAO Rome, Viale delle Terme di Caracalla, Rome, Italy
3Economist, FAO Rome, Italy

4CSA Project Leader, FROme, Italy

5CSA Project Coordinator, FAO Rome, Italy

6L EADAnNalytics,Washington DOJSA

“CSA project officer, FAO Rome, Italy

8University of Tuscia, Viterbtaly

SAgricultural Mitigation Consultant, FAO Roitely

10Senior Policy Consultant, FAO Rotiady

Since CSA is a relatively new approach, there tiradly little experience with operationalizing the concept at
country level.This presentation will provide insights and experience from one of the first CSA projects
implemented at national level through a partnership between FAO and the governmentaumbia, Malawi

and Vietnam. The presentation will take a broad view in defining CSA practices, including policy coordination
AT A AAPAAEOU AOQEI AET ch AO x AThd firstApart ofefé® prédséntation BIDAAOE A A
summarize the steps taketo evaluate CSA practices at farm, institutional and policy level in the context of
Malawi. The presentation will describe the evaluation process to identify key partner agencies and policy
processes to support effective CSA development, as well as tkeldpment of an evidence base to evaluate

the effects of climate change on smallholder agriculture and implications for development and investment
strategies.The need to evaluate activities within country specific constraints, opportunities and priorgties
emphasized and illustrated with examples. The method and results of analyses to identify climate impacts on
agricultural systems at a suhational level, and the evaluation of a range of practices for their potential to
contribute to food security, adatation and mitigation under the specific climate impacts realized will be a
major focusResults from Malawi indicate that there is considerable variation in climate impacts within the
country on both the types of practices most suited to supporting foseturity, and emphasis on risk
management is essential to achieve broad adoption rates.

The second part of the presentation will focus on lessons learned from the CSA pilot activity in Malawi
focusing on means of streamlining the evaluation@BA approaches, as well as gaps that CSA science could
help addressA similar presentation from the Zambia country experience is also being submitted to the same
OAOOETI T xEOE OEA ETOATOEITT 1T &£ DOl OEAET ¢ applodciBAOEOT T O
evaluating CSA practices.
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8. Developing and evaluating CSA practices at country level: lessons learned from
the Zambian experience

Kokwe Misaé} Lipper Leslig Arslan Aslihaf) Cattaneo Andre§ McCarthy Nancy Spairani Alessandfp
BrancaGiacomd, Grewer Uw& Mann Wend§

1CSA Technical Coordinator, FAO ZantA®) Representation Hse 5, Addis Ababa Drive, Ridgeway 10101 LUSAKA, Zambia
2Senior Environmental Economist, FAO Rome, Via delle Terme di Caracalla, Rome, Italy

3Natural Resourcéconomist, FAO Rome, Italy

4CSA Project Leader, FAO Rome, ltaly

5LEAD Analytic3/Vashington DC, USA

6CSA project officer, FAO Rome, Italy

“University of Tuscia, Viterbo, Italy

8Agricultural Mitigation Consultant, FAO Rome, Italy

9Senior Policy ConsultaftAO Rome, Italy

Since CSA is a relatively new approach, there is relatively little experience with operationalizing the concept at
country level.This presentation will provide insights and experience from one of the first CSA projects
implemented atnational level through a partnership between FAO and the governments of Zambia, Malawi
and Vietnam. The presentation will take a broad view in defining CSA practices, including policy coordination

AT A AAPAAEOU AOQEI AET ch AO fieldAThée firsh gart gEAN® Iprég@riedion BIDA A OE A A

summarize the steps taken to evaluate CSA practices at farm, institutional and policy level in the context of
Zambia.The presentation will describe the evaluation process to identify key partner agenciepaliny
processes to support effective CSA development, as well as the development of an evidence base to evaluate
the effects of climate change on smallholder agriculture and implications for development and investment
strategies. The need to evaluate agties within country specific constraints, opportunities and priorities is
emphasized and illustrated with examples. The method and results of analyses to identify climate impacts on
agricultural systems at a suhational level, and the evaluation of amge of practices for their potential to
contribute to food security, adaptation and mitigation under the specific climate impacts realized will be a
major focus.Results from Zambia indicate that there is considerable variation in climate impacts witlein t
country on both the types of practices most suited to supporting food security, as well as the institutional
support needed to achieve broad and permanent adoption. The method used for evaluating gaps in
coordination between agricultural and climate pcks, as well as for identifying CSA investment options
aligned with national agricultural priorities will also be covered.

The second part of the presentation will focus on lessons learned from the CSA pilot activity in Zambia,
focusingon mears of streamlining the evaluation of CSA approaches, as well as gaps that CSA science could
help address. A similar presentation from the Malawi country experience is also being submitted to the same
session with the intention of providing comparisons betmethe two country's experiences in approaches to
evaluating CSA practices.
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9. Millet and sorghum leaf pruning and transplantation as adaptation techniques
to rainfall variability in the Sahel

Alhassane A Traore S.B., Sarr B., Lawali M. N., Seybou O.,£haibou B.

Centre Régional AGRHYMET, PO Box 11011, Niamey, Niger

In the West African Sahel, agriculture is mainly rééd, and therefore dependent on the poor distribution of
rainfall. Thus, very frequent dry episodes during the critical cirtgiallation and anthesis stages have an
important impact on agricultural production and therefore on the food security of the people of the area. To
reduce the negative effects of drought and improve the productivity of the major staple crops in the Sahel
(pearl millet and sorghum), we have undertaken since 2012 to try to adapt new farming techniques and
optimize the use of rainwater. These tests consisted in observing the effects of leaf pruning and of
transplantation of young plants on the water consungut and growth of three millet (HKP, SOUNAS, and
SOMNO) and two sorghum (Motklaradi and IRAT204) varieties commonly used in Niger. The tests were
conducted in the experimental plots of the AGRHYMET Regional Centre in Niamey, Niger (13 ° N, 2 ° E) in the
framework of the FACE (Faire face aux Changements Ensemble) project funded by IDRC Canada.
Measurements and observations made in the trials included phenology, the accumulation of dry biomass,
changes in soil moisture and yield components at harvest. Theulte show that leaf pruning and
transplanting seedlings (grown in a nursery) were beneficial for saving soil water, increasing the number of
productive tillers and grain yields. Both practices can therefore be considered as coping strategies to climate
variability and change for millet and sorghum growers in the Sahel.
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10. CSA menus of practices in the MICCA pilots

Rioux JanieRosenstock Todd, Kirui Josephine, Mpanda Mathew, Massoro Erasto, Karttunen Kaisa

Food and Agriculture Organization of the, Viale delle Terme di Caracalla, Rome 0015, Italy

Demonstrating the benefits of climatsmart agricultural (CSA) is essential to promote CSA as a priority in
agricultural development. The pilots of Mitigation of climate Change in Agricultoregramme of FAQN
Kenya and Tanzania have been integrated to ongoing development programmes to show how smallholder
farmers can contribute to climate change mitigation while improving their livelihood and productivity. The
approach was to develop menus$ dimate-smart agricultural practices based on participatory assessments, to
implement the selected practices through different extension approaches, and to evaluate their effects on
yield and potential to reduce greenhouse gas (GHG) emissions at farmlasmidcape levels. The study
demonstrated that in cereabased cropping systems in Tanzania, leguminous trees and mineral nitrogen
fertilizer can sustainably intensify production by increasing productivity under conservation agriculture
without significanty increasing GHG emissions. integrated croplivestock systems analyses in Kenya, the
results suggest that smallholder dairy production can be relatively clinfagndly when combined with
agroforestry and pasture management. The adoption of the preesi was further analyzed to better
understand the incentives and barriers, and the multiple benefits as perceived by farmers to inform on CSA
implementation and upscaling (results coming).
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11. Sustainability of broiler production in the context of climate change z
Evaluation of new incubation strategies

Nyuiadzi Dzidz&*°, Méda Bertrand, Travel Angéligug Berri Cécilg Bignon Lauré Leterrier Christing*>8
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Sandriné, Tona Koko#8, Bouvarel Isabelfe Collin Anné
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4CNRS, UMR724 73380, Nouzilly, France

SUniversité Frangois Rabelais de Tou83,000, Tours, France
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INRA Valde-Loire, F37380, Nouzilly, France
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19nstitut Togolais de Recherche Agronomique (ITRA), BP 1163, Lomé, Togo

World poultry production continuously increases to respond to the growing demand for animal protein
sources. Selection for fagjrowing broilers in temperate climate has resulted in high performances regarding
growth and feed efficiency but also to a higiensitivity to their climatic environment. Thus, the higher
frequency of extreme temperatures events predicted to occur with climate change might affect negatively
broiler performances. Furthermore, the energy cost for heating poultry houses at batchatadoling them

later during heat waves is a major environmental concern. In this context, it becomes necessary to develop
and evaluate new strategies and techniques to improve broiler robustness and adaptability without altering
flock performances. Theral manipulations during specific phases of embryonic development to acclimate
embryos to cooler or warmer temperatures may be efficient ways to achieve this aim. This strategy could
improve the thermotolerance of broilers later in their life when they exgece cold or heat stress. Our
hypothesis is that cold acclimation of embryos could increase chick robustness and hence decrease the energy
use for heating at batch start, while heat acclimation could limit the mortality during heat waves.
Consequently, ppduction costs and greenhouse gas emissions from broiler production could be reduced and
animal welfare improved. In that context, a large panel of indicators was chosen with researchers and poultry
professionals to evaluate the sustainability of this hetque according to its economic, social and
environmental dimensions. Results should allow the evaluation of this strategy at a farm scale as a tool to limit
the negative impacts of different climatic environments on broiler performances. This approatiinmg
experimental data and multicriteria analysis will be evaluated both in temperate (France) and tropical (Togo)
countries.

Funding: N.D. is funded by PPAAT»go and ITRA for realizing her PhD and studies are funded by INRA
(PHASE) and CERSA (Togo).
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12. An analytical framework for Climate-Smart Agriculture at the community level

Chandra AlvinMcNamara Karen, Dargusch Paul

School of Geography Planning and Environmental Management, University of Queensland, St Lucia Campus, Brisbane, QLD
4072, Australia

This paper introduces a participatory analytical framework, the objective of which is to analyse the
interactions between adaptation, mitigation and food production at the community level. Making agriculture
climate-smart is beiy embraced by global policy makers as a way to transform agricultural landscapes.
Likewise, for smallholder farming systems, climegenart agriculture (CSA) means realising sustainable
development goals at the local level while boosting agricultural pradhity and resilience. As adaptation is
placespecific and mitigation options for smallholder farming systems can be maximised at farm level, a
framework to analyse interactions and evaluate the effectiveness of CSA is useful. A survey of thirty
practitioners and policy makers was used to identify key processes and indicators linking adaptation and
mitigation with good CSA practices across three broad categories: governance; agriculture and food security
resilience; and synergistic relationships between piddion and mitigation. The governance and resilience
categories are useful for understanding the links between institutional approaches to risk management
relevant to agriculture, while synergistic processes help relate adaptation actions with mitigstiiategies. In
exploring the relationship between adaptation measures and their potential for greenhouse gas emission
reductions within smallholder farms, four lessons emerge. The first is the need to address immediate risks due
to climate variability andsubsequent effects on food security and livelihoods. Second, capacity to manage
future climate risks and adaptation measures needs to be developed. Third, there is a need to exploit the
potential for emissions mitigation and carbon sequestration. Finadlgzbenefits are required to help avoid
trade-offs between adaptation and likely mitigation outcomes. The framework links practice to theory,
compares local solutions, and develops causal relationships between climate change and agriculture. The
paper conaldes by outlining the methodologies to apply the framework and monitor the success of CSA,
which will assist researchers and practitioners effectively implement commtivdised CSA initiatives.
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13. Are cropping practices developed bysub-Saharanfarmers climate-smart? Case
study of millet cropping system in Senegal

Tall Lauré, Mbengue Medoung Ndour B. Yacine Masse Dominique ClermontDauphin Cathy

lInstitut Sénégalais de Recherches Agricoles (ISRA), Laboratoire National sur lesngrodggtales (LNRPYDgkar,
Sengal

2nstitut de Recherche pour le Dévelopget (IRD), LMI IESOL, Dakamégl
3Institut de Recherche pour le Développement (IRD), UMR Eco&Sol, Montpellier, France

Many traditional farming practices can lgescribed as belonging to the climate smart agriculture approach. In

this study, we focused on millet cropping systems developed in the Peanut Basin in Senegal. Millet is
traditionally cultivated in rotation or in intercropping with legumes as peanut ovpea. In these systems,

chemical fertilizers are rarely used and we hypothesized that nitrogen fixing legumes may enhance the
nitrogen availability for the cereal. 00 OAOAAOAE 1 AEAA&DOA OERAO AGHEARAOD! O AD K
intercrop on theagronomic performances of the cereal crop. This question was approached using different

AAOA O1 OOAAOY Xq &AOI AOOS ET OAOOEAxO 11 OEAEO DAOAADC
nitrogen nutrition and yield elaboration in selecteddd A 008 AEAI AO xEOE AT A xEOET 60
Direct measurements of nodules numbef, T AOOOAT AAOT AAT AA 1T &£ OEA 1 AcOi A

fields. The results brought us to discuss the potential adaptation of the intercropping systeanfutare drier
climate.
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14. Namibia specific climate smart agricultural land use practices: a budding vehicle
for improving ecosystem services

Kuhn Nikolaus JNaanda Martha TalamondjilBloemeatz Lena

Physical Geography and Environmental ChanBepartment of Environmental Sciences, University of Basel
(UNIBAS)Klingelbergstrasse 27, 4056 Basel, Switzerland

Land Use Practices (LUPs) and Interventions that reduce land degradation offer multiple benefits for
subsistence of small scale farmers h@OEAOT . AT EAEAS86O |1 AT AOGAAPAO8 4EAOA
and outputs, improving soil health and condition and soil organic carbon (SOC), and increasing woody biomass
in the immediate farming (for households) areas as well as at the landseapé While the latter will be a

local source for a major global service (mitigating climate change), its potential is not captured. Namibia's
agropastoral farmers mix crop and livestock production on degraded seidiland. Mostly, their agricultural
harvests and outputs are low, not meeting their needs. In the agricultural forest and other land use sector, arid
countries like Namibia have potential to sequester carbon, primarily in three ways, (1) keeping existing dry
forest intact or (2) reforestationféorestation of cleared lands or (3) shifting land use practices towards climate
smart agriculture (CSA). The latter, however, will not be substantial for Namibia due to the poor soil quality
and the fact that soil organic carbon is generally low on saswlis, which are mostly found in Namibia. The
second one is pivotal given the extent of land degradation from the pressures to meet agricultural food
production needs through land expansions. As such, ttisdy presents CSA land use practices and
interventions, adopted by small scale farmers, in northern Namibia, providing livelihoods, climate and
biodiversity cebenefits. It demonstrates an increasilygmportant role that farmers can concurrently play to
provide and secure global climate services (while pursuing means of livelihood and food production} in eco
agricultural landscapes.

Funding support for this work was provided by the Syngenta Foundation for Sustainable Agriculture.
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15. A two-dimension ewaluation of CSA practices. Evaluating practices by
indicators and reduce norobservable variable bias

Maldonado Jorggé Gémez Johhk CornerDoloff Caitlir?, Lizarazo Miguél

1Universidad de los Andes, Bogota, Colombia
2International Center for Tropid&griculture (CIAT), Decision and Policy Analysis, Cali, Colombia

Although there are several agricultural practices that could be contemplated as being in accordance with CSA
pillars, not all can offer the same results in a given context and any investment should try to be as efficient as it
can. Prioritization strategie or criteria should be implemented or defined so the best practices (in terms in
results) may be proposed and executed. Because a great number of practices may be available the strategy
should handle several practices in the beginning and reduce the aptio just a bunch of them. That is why a
two-stage approach is proposed as a part of prioritization methodology. An Economic Cost Benefit Analysis,
which is a methodology that has been frequently used for assessing and evaluating investment projects and
policies, is the final stage. Although it gives a good possibility to do a better evaluation of projects when their
cost and benefits are not purely financial it is not ideal when there are too many options to be evaluated. The
first stage works as a filtedt can handle many options by using simple indicators. This strategy generally
overestimates those topics that are easy to capture in an indicator, which can be particularly difficult for the
CSA practice selection strategies. That is why a multiple dishen structure is suggested for selecting
indicators and defining weights for score per practice calculation. Each of the CSA pillars are analyzed in a
wider perspective so as to reduce its dependence on the indicators. Adaptation, mitigation and fagétysec
assessed on an economic, social and environmental dimension. Also data quality criteria are proposed for each
indicator so it could complement the first stage analysis. A discussion is proposed for future methodologies.

This research as principally funded by CCAFS.
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16. Balancing complexity and usability when modelling farm scale production and
greenhouse gas emissions

Hutchings NicholasKristensen Ib

Dept of Agroecology, Aarhus University, Blichers Alle 1, 8830 Tjele, Denmark

The AnimalChange project needed a model to firstly assess the production of livestock farms from a global
range of geographic locations, and the associated direct and indirect greenhouse gas (GHG) emissions, and
secondly assess the efficacy of measures to gaie these emissions. The model therefore needed to be
highly adaptable and readily parameterised, yet to be sufficiently complex that it could realistically reflect the
effect of mitigation measures on production and emissions. The model constructed @&ayris a hybrid that
contains some elements that draw on the static modelling tradition from the emission inventory community
and other elements that draw on the dynamic modelling tradition of the proeasented scientific
community.

The simulation of cebon (C) and nitrogen (N) storage in the soil proved the most problematic, since it was
necessary to model this dynamically. This was a) because C sequestration is an important element in the GHG
budget of farming systems and such sequestration per ddbnitprohibits a steadystate assumption
regarding the soil storage, b) the sustainability of limput farming systems is particularly dependent on the

soil dynamics and c) some mitigation measuresy(cover cropping) require the simulation of the transfer of N
between crops.

The presentation will focus on the challenges encountered when combining static and dynamic approaches
within a single model. For the modelling, these included reconciling a staticlel of grazing ruminant
livestock production with a dynamic model of herbage production and bringing the C pools within the soil
model into an appropriate state prior to simulating measures. For the users, quantifying the large number of
parameters wasdaunting. The presentation will conclude with a reflection on the advantages and
disadvantages of the static and dynamic approaches to farm scale modelling of GHG emissions.

This work was supported by the European Project AnimalChange (no 266018).
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17. An impact assessment of distinct agricultural climate protection measures for
the implementation on 10 000 Swiss farms

Prechsl Ulrich E Alig Ceesay Martina, Wolff Veronika, Gaillard Gérard

Agroscope, Institute for Sustainability ScienReskenholzstrasse 191,-8816 Zurich, Switzerland

The reduction of greenhouse gas emissions (GHGE) has become a critical task in agriculture practice and
numerous recommendations on climate protection measures (CPM) in agriculture existh&opurpose,
knowing the relative GHGIeduction potential of a measure is essential to evaluate the impact and efficiency

of a CPM and thus its value for realization. However, sophisticated quantifications and comprehensive impact
assessments for agridqural CPM, in terms of looking at other environmental impacts, are still sparse.
Therefore, we evaluated several CPMs applicable to Central European agriculture on their potential to reduce
GHGE as well as on potentially-esisting environmental tradeffs. The aim of this study was to a) calculate

the potential amount of GHGE reduced by a CPM, b) identify potentially coexisting tradeoffs, c) evaluate the
value and efficiency (costs) for realization of a CPM and d) identify an appropriate method (futhetiot)ao

rank the measures. All CPMs were arsaly by means of the Swiss Agricultural Life Cycle Assessment tool
(SALCA). For the analysis, 20 measures were selected that had been suggested to be effective and applicable
on different Swiss farm types. BhSALCA calculations were based on four modeled farms, which represented
the statistical average of a certain Swiss farm type (dairy, arable, pig farming and beef production). First
results are very surprising as measures aiming at the use of renewahigyeseemed most effective to reduce
GHGE, while other CPMs within arable farming could even show an increase in GHGE. Overall, as the
reduction potential of a single CPMas relatively low, it became evident that only a bundle of measures could
lead to a gynificant reduction of GHGE. Finally, the results of this study, which will be completed in spring
2015, will provide the basis for the implementation of an agricultural climate protection program involving
around 10 000 Swiss farms.
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18. How biodiversity-agriculture integration meets environmental expectations in
a changing climate: a gender perspective

Chitakira Munyaradzi

Department of Environmental Sciences, University of South Africa, Johannesburg 1710, South Africa

Integrating agricultural activities with conservation is known to maximise biodiversity and promote
sustainable management of landscapes. The current work investigates the relevance of biodiversity
agriculture integration in addressing soeemvironmentalconcerns and in achieving community goals in a

changing climate. The study focuses on smallholder communities in a Transfrontier Conservation Area in
Southern Africa. The area is a biodiversity hotspot and the conservation of its biodiversity is of batfaial

international importance. The study employs primary data collected through key informant interviews and
guestionnaire surveys. It also analyses data from landscape performance assessment by key stakeholders and
future visioning by local farmers. €hstudy reveals that the most common concerns in the communities are

water scarcity, insufficient quantities and quality of food, diseases, lack of employment opportunities, soil

erosion and adverse effects of invasive alien plants. Our results show thiseholds headed by females and

those headed by males equally experience problems of food shortage and poor diet (91% females and 90%
males), scarcity of medicinal herbs (30% females and 31% males) and illness (80% females and 81% males).
There were no sigificant differences between genders with regards to biodiversityated problems

experienced at household level. With regards to the perception of landscape performance, there were no
significant differences in the scores by the youths, men or womengik&iWallis rank sum test, ckiquared =

0, df = 2, p = 1.00). Thus, age and gender had no influence on evaluation of landscape performance. After an

AT AT UGEO 1T &£ OEA Aiii1 061 EOGUBO AiITAAOT O AT A -dEe®ET T A
ecoagrtculture implementation is aclimat®i AOO x AU O AAAl xEOE OEA Al i1 &1 EC
future goals with the overall effect of improving human livelihoods and the local environment.
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19. Analysing constraints to the improvement of cattle productivity via
trypanosomosis treatment in West Africa

MacLeod Mchael, Eory \éral, Wint G.R.W, Shaw AexandraP.M 3, Gerber Rerret, Cecch Giuliand, Mattioli
RaffaeleC?#, Robinson im P®

1Land Economy, Environment and Society Group, SRUC, EdinburidCGEHaited Kingdom

2Environmental Research Group Oxford (ERGO), Department of Zoology, South Parks Road, Oxford, OX1 3PS, United
Kingdom
SAP Consultants, 22 Walworth Enterprise Centre, Duke Close, Andover, SP10 5AP, United Kingdom

4Food and Agricultur@rganization of the United Nations (FAO), Animal Production and Health Division. VialedelleTerme di
Caracalla, 00153 Rome, ltaly

5Food and Agriculture Organizatiohthe United Nations, Stiegional Office for Eastern Africa, CMC Road, Ba® 5536,
Adds Ababa, Ethiopia

6Livestock Systems and Environment (LSE), International Livestock Research Institute (ILRI), P.O. Box 30709, 00100 Nairobi,
Kenya

The economic benefits of removing trypanosomosis from cattle have been mapped for West Africa éBhaw

al. 2006) and East Africa. A study commissioned by ILRI in 2013 built on this work by quantifying the effects of
disease removal on the greenhouse gas emissions arising from the cattle systems. It found that for most
systems, disease removal led to an increas production and a decrease in the emissions intensity per unit of
protein produced of between 2% and 8%. The main drivers of the decrease in emissions intensity were the
increases in milk yields and calving rates. While the results indicate that regpdwpanosomosis could
reduce emissions intensity, the analysis is based on the assumption that the full health benefits of disease
removal can be realised,e. that there are no other constraints. In reality other factors such as feed
availability, supfy chain capacity and environmental stresses may prevent the benefits from being fully
realised. The present study builds on the previous study by developing the approach and analysing one of the
key constraints (feed availability) to determine the extett which it is likely to prevent the theoretical
mitigation potential being realised. This project focuses on feed availability, as it is believed to be a key
constraint and one where development of approach used in the previous project can provideinsigfiols.

This project is funded by the International Livestock Research Institute under CCAFS, the CGIAR Research

001 COAT O#1 Ei AOGA #EAT CAh 1| COEAOI OOOA AT A &I TA 3AAOOEC
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20. Emission of NO from soil received saline and sodic wateleffects of compost
and gypsum applications

Dheri Gurmeet Singh Lal Rattai

1Department of Soil Science, Punjab Agricultural University, Luetddi0®4, India
2Carbon Management and sequestration Center, The Ohio State University, Columbus, USA

Salt-affected soils, common in arid and seianiid regions (Pitman and Lauchli, 2002), have been reported in
more than 100 countries with a total area of 950 million hectares (Rengasamy, 2006). The objective of this
study is to assess the inductive effect saline and sodic water on2 emissions. Thus, a laboratory
incubation study was conducted to assess: a) the effects of saline and sodic watefOoanhNssions, and b)
monitor emission of NO with application of compost and gypsum. The experimettmprised ten
combinations of water quality (normal, saline and sodic), N fertilizer (with urea and without urea) and
amendments (compost and gypsum). Non saline and-sodic soils were treated with solution of CaCl2 and
NaCl to simulate saline and sodienvironment under submerged conditions. Photoacoustic infrared
spectroscopy (PAS) technique was used to monitor the flux-63 d head space of a cylinder after 1, 6, 11, 17
and 31 days of incubation. Experimental data were analyzed using SPSS statiatikage (vs 22), following a
completely randomized design (CRD) with three replicates. Means M-N emissions from soil were
compared using StuderNewmanKeuls test. Regardless of urea application, water quality strongly affected
N20 emissions. In congrison with the control, application of saline and sodic water significantly increased
N20 emissions. Regardless of water qualitgONemissions were increased significantly with the application of
urea. Similarly, application of compost to saline soilsoaincreased bD emissions with or without urea. In
contrast, application of gypsum to sodic soils reduced emission #.NHowever, application of urea
significantly increased pO emissions with or without gypsum. The application of compost enhanced had t

of gypsum suppressedaD emissions in conjunction with the application of saline and sodic water.
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21. Climate-Smart Agriculture livelihood options for displaced population on Yap
Island

Krishnapillai Murukesan.V

Cooperative Research and Extenstoilege of MicroneskESM, Yap Campus, Colonia, Yap, FM 96943, Federated States of
Micronesia

Since late 2010, climatemart agriculture is being discussed and implemented on a global and regional level
as a strategy to respond to climate chanigepacts. Climatesmart agriculture is a unified approach developed

by the FAO to develop the technical, policy and investment conditions to support its member nations to
achieve food security under changing climate. Its three interlinked objectives ssctustainably increasing
agricultural productivity and incomes, adapting and building climate resilience and reducing and/or removing
greenhouse gas emissions build locatiepecific strategies at different levels. Although the concept of
climate-smart agiculture has materialized in 2010, many of the approaches behind it were being practiced in
the Pacific islands for more than a hundred years. The present study portrays the success story of a group of
climate changeinduced and climatechange forced migrats relocated to a degraded landscape on Yap
Proper. The study explains how a timely agriculture extension intervention program with scientific knowledge
AT A AT i1 Dl Al AT OAA xEOE EOI AT AAOOGS OOAAEOEIT Al oETT x1 AA
communities over a decade. Given the locatigpecific nature of climatesmart agriculture and considering

the agroecologicakonditions of the locality, the adopted practices focused on the needs assessments of the
targeted community.The program wasbased on a selection of various climaeart practices for the
displaced population giving emphasis on sg@pecific needs and stakeholder analysi$imatesmart
agriculture approaches not only provided enough food security but also enhanced the adepfigeity of the
displaced communities which helped them to rebuild a future by transforming a carbon neutral land to a rich
biodiverse landscape. The relevance of different climateart agriculture practices to the smallholders,
constraints of the approehes, need for policy and support services relevant to climate change are discussed.
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22. Evaluating the costeffectiveness of development investments

Luedeling Eiké De Leeuw Jaih Rosenstock Todd SLamanna Christing Shepherd Keith

WWorld Agroforestrentre and Center for Development Research (ZEF), University of Bonrlé¥ster 3, 53113 Bonn,
Germany

2World Agroforestry Centre, PO Box 30677, 00100, Nairobi, Kenya

Governments and development donors are willing to invest substantial fundsirimaig-smart agriculture

(CSA) practices but are unsure about where such investments will be most effective. Data are virtually always
scarce, uncertainties abound, and the effects of social, economic and political drivers on agricultural systems
are diffiault to quantify. This is the environment in which decisions on CSA deployment must be made.

Faced with similar challenges, many businesses use decision analysis approaches to guide their decisions. We
used the principles of such an approach, Applied Infation Economics, for projecting the impacts of a water
supply intervention in Northern Kenya. The Merti aquifer is to be tapped near Habaswein to deliver clean
water to the rapidly growing town of Wajir. Together with project stakeholders, wepmuced a impact

model to capture all benefits, costs and risks deemed important. Stakeholders estimated probability
distributions for all model variables as inputs to a Monte Carlo simulation of stakehefbific decision
outcomes.

The intervention appeared sky for all stakeholders, with no certain winners or losers. Critical uncertainties
were related to valuation of reduced infant mortality and improved public health, economic feasibility of the
water supply operation and the risk of political interferenicethe project. Guarding against saline water
upcoming in the aquifer and an adequate benefit sharing mechanism were identified as design modifications
that would raise the chance of project success.

Stakeholders and decisiemakers improvedheir understanding of the decision at hand through involvement

in the decision modeling process, which prompted them to make their expectations and assumptions explicit.
The procedures used in this study, as well as related approaches such as BaydasiaNdeborks, have great
potential to aid in decisioimaking on CSA practices in the dasaarce environments of the developing world.

121



Poster Session 2 L2.1Developing and evaluating climate smart practices

23. MAPA project: resilient agroclimatic adaptation models for livestock
production systems in Boyaca, Colombia

LopezCepedh Michae) BolafiosBenavides Martha, Garci@émez Gustavo

CORPOICA (Colombian Corporation of Agricultural Research), Tibaitata Investigation Center. Postcode: P.O. Box 344300.
Bogota, Colombia

The severe social, economic and environmental impacts cabgdtie rainy season of 2042011 showed that

the livestock sector is highly vulnerable to extreme weather events (floods, droughts, landslides, etc.). Trends
indicate that by 2050, the temperature in some regions of Colombia will increase by betweenfdagtees

and some regions will suffer both long periods of flooding as prolonged dry periods. For this reason
CORPOICA, with the MAPA Project, (Agslimatic Adaptation and Prevention Models) is validating climate
smart technologies that economically refivate livestock production systems and strengthen local capacities
to mitigate and adapt to the effects of extreme weather events. Boyaca is one of 18 Colombian departments
that have benefited. The municipalities of Sora and Tibasosa were prioritizeth sheep and cattle
production systems respectively. Socioeconomic and technical information was collected there by applying
structured surveys to producers affected by the rainy season ZWA. A participatory workshop was
performed with producers, tealicians and experts, who together selected three technology options: silage,
multinutritional blocks (molasses urea and medicated molasses urea) and Targeted Selective Treatment
(TST); these technologies will be tested in an integrated plot respectivedpeh municipality. Each integrated

plot is equipped with an automatic weather station with a rain gauge, anemometer, wind vane, humidity and
temperature sensors. The obtained weather data will be integrated into a data logger, which will then be
correlated with the results of the evaluation of the animal criteria in each production systemin sheep:
weight gain, FAMACHAest, Eggs Pefcram (EPG) through Macmastéest, Dag Score; and in cattle: weight
gain, milk production, corporal condition and EPG. The aim of this correlation is to elucidate weather patterns
that alter the normal functioning of livestock production. Efficient valida of these technologies will provide

a software platform webSAAT (Early Agralimatic Warning Systems) available for local and national
livestock producers.

We thank the "Fondo de Adaptacion” for the financial support for this project.
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24. Assessing the determinants of adaptation strategies at farm level: the case of
wine growers in SouthEast France

Graveline NinaGrémont Marine

BRGM, 1039, avenue de Pinv8#000 Montpellier, France

Understanding the rationale leading farmers tapt to climate change is a central issue for agricultural
economics and policy. It is also a major challenge for water management because one of the strategies to
adapt to increasing crop water requirement is irrigation. This will induce new water desjatiuis
understanding the determinants of irrigation choice is a challenge for robust water planning both in terms of
water conveyance infrastructure planning and environmental impacts on water resources. We surveyed wine
growers in SoutkEast France (LangedocRoussillon) via a detailed Internet questionnaire to understand the
determinants of agricultural practices and strategic choices (planting, structural size change,
commercialization). We collected data on current and future practices relative to-ptit water
management, perceptions of past economic, regulatory, technaal climate changes and social and
economic characteristics. A representative sample of 363 wine growers is used for a descriptive and
econometric analysis. 30% of our sample liady irrigating vine while up to 28% is considering this option.
When facing a climate change scenario by 2050, 57% of those not currently irrigating say they would
implement irrigation. This illustrates the importance of anticipating future demand fagation water. We
consider two main types of determinants and explore their relative contribution in explaining the adoption of
water management practices at farm level. Variables characterizing the terroir are considered (rain,
temperature, soil watecapacity, elevation) together with socieconomic variables, including main objectives
that wine growers are pursuing with their activity (improving wine quality, preserving tradition, etc.). The
results show that both terroir and soceconomic determinats play a significant role in the implementation

of adaptation actions. Seeking wine quality in production seems to be a determinant of irrigation. We also
extrapolate our results to estimate future demand for irrigation water in LangueBoassillon in @ontext of

global changes.
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25. Determinants of adoption of climate smart agriculture in coastal Bangladesh

Saroar Md Mustafa

Urban and Rural Planning Discipline, Khulna University, Khulna 9208, Bangladesh

The benefits of adoption oflimate smart agriculture are overwhelmingly stressed in recent time. Bangladesh

Climate Change Strategy and Action Plan 2009 has envisaged adoption of climate smart agriculture. This

study is intendedto achieve a twofold objective:irbt to assess the atus of adoption of climate smart

agriculture and second to examine the factors that influence its adoption in environmentally stressed areas.

The empirical part of this study was conducted in Dacope Upazila-dsikict) of southwest coastal
Bangladesh.Randomly selected 235 households were interviewed through a -sémctured questionnaire

during March- June in 2011. From literature review 15 indicators which capture three dimensions of climate

smart agriculture such as sustainability of productiomgsitience to change and potential for mitigation of

emissions were used in the questionnaire. Response against each of these was rategoimtldkert scale.

Information of various socialemographic, economic, ecological, and adaptive behavioral charatics of

households and their farms were collected as well. By employing Principle Component Analysis (PCA)
technique, weak adopters and strong adopters of the three dimensions of climate smart agriculture are
identified. Finally, by employing Multivéate Probit model, the influence of various factors on adoption of

climate smart agriculturasAOOAOOAA8 | ATPOEIT T £ OOOOAET AAEI EOU DPOAA
types, access to credit, and irrigation facility. The adoption of adaptheasures for resilient agriculturis

OAl AGAA xEOE Ag@gbpi OOOA O EAUAOAOh DPAOO AAAPOAOGEITh O
other hand the adoption of measures for reduction of emissmrelated to cropping practice and farm size.

Other factors have very limited influence in this regard. Finally this study came up with few policy suggestions,
implementation of which would help the coastal inhabitants to better adopt climate smart agriculture for

livelihood and food security.
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26. Evolution of soil functional diversity after changes in management practices
and effects on NO emissions

Recous Sylvie Léonard Jo&| Alavoine Gonzague Amossé Joéf, Bertrand Michel Boizard Hube#, Brunet
Nicolag, Chauvat Matthiet, Cheviron NathaligCluzeau Dani€] Coudrain Valérie®, Dequiet Samué]
Duparque Anni& Duval Jérém& Hedde Micka&l Maron PierreAlain’, Peyrard Céling Philippot Laurent,
Mary Brund

1IINRA, UMR URCA FARE, 2 Esplanade Roland G&id€)0FReims, France
2INRA, URAgrolmpact, Laon, France

3NRA, UMR AgroParisTech Agronomie, Thiv&@sighon, France
4University of Rouen, ECODIV laboratory, MgaihtAignan, France

SINRA, UR PESSAC, Versailles, France

SUniversité de Rennes, UMR CNRS Ecobio, Rennes, France

INRA, MR AGROECOLOGIE, Dijon, France

8AgroTranfert Ressources et Territoires, Esiviess, France

The SOFIA project addresses the impact of agricultural practices on the taxonomic and functional diversity of
the soil communities and the consequences on thd famctions, particularly regulation of greenhouse gas
emissions. The project relies on a letegm environmental observatory (SOERE ACBB) located at Estrées
Mons in northern France, which provides experimental treatments varying crop rotation, minenapuNsj
intensity of tillage and crop residues management.

During the course of a-gear soil differentiation induced by these practices, agricultural, physical and
chemical variables for the crops and the soils were measured either continuously or ogear.aThe
taxonomic and functional diversity of the earthworm, macroinvertebrates, microfauna and bacterial and
fungal communities, and the nitrifying and denitrifying communities were determined. The @@ NO
emissions were continuously measured usmgomatic chambers.

We observed an early differentiation of the experimental treatments, notably a significant stratification of
organic carbon, microbial biomass and enzymatic activities in treatments with reduced tillage compared to
conventional tillag8 37T ET1 AT i1 O1 EOEAO8 AEAEZAOAT OEAQETT xAO 1 AOC
affected by N fertilization rate after 4 years. TheQlfluxes were low (max 2.5 kgNbO over 3 years), with
peaks mainly after N fertilization in spring. Differentiatiam N.O emissions was however mainly related to N
input, with 2 to 3 times lower emissions with the reduced N fertilization.

Combined evolution of soil communities anck@® emissions only began more recently but should provide
future insight on understanaig how GHG emissions are shifted by changes in agricultural practices.
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linternational Max Planck Research School on Earth System Modeling-B8MR$amburg, Germany, and; Research Unit,
Sustainability and Global Change, University of Hamburg, Germany

2Department of Geography, University of Copenhagen, Copenhagen, Denmark

3Grantham Research Institute on Climate Change and the Environment, London School of Economics and Political Science,
London,United Kingdom
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Sciences, Beijing, 100101, P.R. China

SInstitute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, 100081
Beijing, P.R. China
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food and energy. The agricultural sector in China is responsible for nearlhives of total water use and a

large proportion of greenhouse gas (GHG) emissions. There are strong interdependbatie=en water use

in agriculture and energy consumption as water saving technologies can require increased pumping,
pressurizing and conveyance. The Chinese Government has included water efficiency improvements and
carbon intensity reduction targets in th12th FiveYear Plan (5YP, 202D15). Water pumping is a major input

for Chinese agriculture, yet the links between energy use and irrigation modernization are not always
addressed in policy targets. Here we develop linked resource analysis to assesmtiegjuences of sectoral
policy targets: to identify wirwin outcomes which achieve water and energy savings, and on todif$e in

which reduced water application leads to increasing GHG emissions. We analyse water use efficiency and
energy use using soarios based on targets in the 12th FYP, nationally and in four provinces with contrasting
water-energy endowments. We find that expansion of sprinklers and miaigation as outlined in the 5YP

could increase GHG emissions nationally from agriculturatewuse. The provincial level results show that
water supply configuration (balance of surface and groundwater) largely determines the potential energy
savings from reduced water application.
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28. A climate smart strategy to reduce risks and increse resilience of agricultural
production systems in Colombia

Ayarza Miguel AngelRojas Edwin, Aguilera Elizabeth, Bolafios Martha, Arce Blanca, Rodriguez Gonzalo,
Martinez Juan Carlos, Bautista Luis

Corporacion Colombiana de Investigadigropecuaria, Corpoica, Km 14, via Boeddtzsquera, Bogota, Colombia

More than 1 million ha devoted to food production in Colombia were severely affected by La Nifia event in
2010 and 2011. This demonstrated that small farm production systems locatedirigimal areas of Colombia

are extremely vulnerable to climatic hazards and that they require climate smart information and technologies
to reduce impacts on food production and livelihoods. A mdlticiplinary and multinstitutional team of
researchersdd by the Colombian Agricultural Research Institution, CORPOICA, joined efforts in 2013 to
contribute to the economic recovery of areas affected by La Nifia, by developing and assembling information
on climate risks and adaptation responses at local andoreg level in user friendly decision support system.
The main purpose is to empower local extension services and small farmers with agroclimatic information and
tools to plan adaptation responses for 54 production systems to future climate extreme evEmésteam
analyzed 29 years of climate data series to identify spatial and temporal susceptibility of land to climate
hazards (floods and droughts) associated to El Nifio/Nifia events in 12 departments of Colombia and identified
36 crop production niches witlower risks of water deficits/excess based on-plaht-climate parameters.
Simultaneously, the team compiled 900 documents on management options with potential to solve water
excess/deficits and conducted 1400 rapid rural appraisals to characterizghyisical and socioeconomic
constraints and to identify local perception to climate hazards and adaptation responses. Promising
adaptation technologies for specific production systems are under field evaluation by local stakeholders in
pilot sites. Knowledg and information generated in the project is being shared by more than 400 extension
agents.

Acknowledgements: Fondo Adaptacion for financial support to carry out project activities
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29. Interpretation of GHG emissions from mixed crop, grasslandcand ruminant
systems using the FarmSim model

Carozzi March Martin Raphaé&l Klumpp Katjd, Borras Davi$i Eza Ulrich Rumpel Cornelia Créme
Alexandr&, Le Roux Xaviér Poly Frank Chabbi Abag Massad Raia SilVia

1IINRA, AgroParisTech, UMR 1B9%ironnement et Grandes Cultures, 78850 Thiv&wxighon, France
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SBIOEMCO, UMR 7618, CNRBAENSParis 6, bat EGER, 78850 Thive@&adnon, France

4Université de Lyon, INRA, CNRS, Université Lyon 1, Microbial Ecology Centre (UMR 5557 CNRS, USC 1364 INRA),
Villeurbanne, France

Agricultural activities are responsible for more than 10% of total anthropogenic GHG emissions, contributing
13% of C@and over 70% of XD. To mitigate these emissions a variety of agronomic practices can be
adopted. The most noticeable options are tillage and plant residue management. The aim of this work is to
evaluate the effect of tillage after 20 years of permanemaggsland in terms of X0 and CQ emissions. We
assessed the emissions with simulation modelling and compared the results to direct measurements. The
model, FarmSim, is a simulation framework allowing the description of a mixed crop, grassland and ruminant
system and calculating the losses from the biogeochemical cycles at field and regional scales. GHG emissions
from grasslands are internally calculated by the grasstiwestock model PaSim, while a subsequent and
automatic parameterisation of the crop medl CEREEGC allows simulating tillage operations, biomass
incorporation and the emissions from arable lands. The case study was carried out at the -ZQBRE
(Lusignhan, FR) in a 20 year grasslandONind CQ had been measured since 2008 and were asse$sed
particular detail before and after the tillage operations that occurred in April 2014. The results highlight the
adequacy of the FarmSim model to quantify the amount and the temporal dynamics6f &hd CQ
emissions from stable grasslands over differenanaged years. Similarly, tillage operations have been well
described in terms of evolution of the gaseous exchange in soil and atmosphere. Compared withtitledno
surface, tillage altered CO2 emissions and stimulated thg Neleased (3.27 mg-N2O m?2 in notilled
grassland and 37.28 mg-N.O m? in tillage surface in a 42 days period across the tillage). We conclude that
tillage and residues incorporation cause a general increase@when compared to ndillage practices.

This study was finared by ADEME (French Environment and Energy Management Agency) in the project
AEGES (Attenuation of Greenhouse Gas Emissions in Grasslands).
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30. DAYCENT parameterization and uncertainty assessment for modelling Swiss
crops

Necpalova Magdalend eeJuhwan, Six Johan

ETHZurich, Sustainable Agroecosystems, Tannenstrasse 1, 8092 Zurich, Switzerland

The identification of sustainable greenhouse gas (GHG) mitigation options through the use of a
comprehensive decision making tool integrated tvibiogeochemical models requires accurate predictions of
crop productivity and soil organic carbon (SOC) stock. DAYCENT is a daily version of tHenawmeill
CENTURY ecosystem model. The model simulates all major processes that affect soil C and N dynamics,
including plant production, water flow, heat transport, SOC decomposition, N mineralization and
immobilization, nitrification, denitrification, and methane oxidation. Simulated plant productivity is a function

of genetic potential, phenology, nutrient aiability, water/temperature stress, and solar radiation. The
accuracy of the model predictions under specific soil and climatic conditions depends on the validity of its
parameterization to field observations. This study focuses on parameterizing the m@stmon crops in
Switzerland, such as winter/summer wheat, rye, winter spelt, winter/summer barley, maize, field beetroot,
rape, potatoes, sunflower, winter peas, soybeans and white cabbage. The 10 most sensitive crop growth
parameters for each crop wereapmmeterized using an inverse modelling technique. Data on crop productivity
(vields, aboveground biomass) and SOC were obtained from three-femg experiments in Thervil (1977
2013), Frick (2003013), and Changins (192@13), where several agricultdranput systems (organic,
biodynamic, conventional with and without manure additions) and soil management options (full and reduced
tilage) have been evaluated on crop productivity and SOC change. Model parameterization was evaluated
against independent pportion of the data and the effect of parameters uncertainty on crop productivity and
SOC predictions has been evaluated using the Monte Carlo approach. The approaches to crop
parameterization and these results could be applicable to other DayCent nindgefitudies under Swiss
conditions.
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31. The vyield response of intercrop system to rainfall changes on the southern
slopes of Mt. Kenya in Embu
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Rainfall variations on the southern slopes of Mt. Kenya in Embu, occasionelinigte change often lead to
considerable yield losses in smhlblder farms especially when set@opping is practiced. To test the yield
response of an intercrop system to the changing rainfall, data was collected from two intercropping
experimentsinKe UA | COEAOI OO0OAT 2A0AAOAE )1 OOEOOOAR wi ADO | oQ
sea level). In the first experiment, the intercrop involved four morphologically contrasting Zea mays varieties
(DK8031, KH500Q, PHB3253 and KDV1) with similar baaety Embean14, while in the second experiment,

four different Phaseolus vulgaris varieties (Embean14, GLP585, GLPx92 and Embeanl18) were intercropped
with maize variety DK8031. The experiment was laid in randomized complete block design witiplaplit
arrangement, where solerop or intercrop system was allocated the main plots and varieties were set in the
sub-plots. The study spanned three seasons; 2011 short rains, 2012 long rains and 2012 short rains. Rainfall
reduced by 31.9% from first to seconelason resulting to 21.6% and 29.9% decrease in Z. mays and P. vulgaris
yields respectively. Rainfall increased by 27.9% from the second to the third season of the experiment,
confirming the erraticism of rainfall in Embu. In general the rainfall variadoross the three seasons was
highly significant (P=0.05). The sedeop yield varied significantly (P=0.05) but the land equivalent ratios of

the intercrop in three seasons were not significantly (P=0.05) different, indicating intercropping resilience to
rainfall changes and a chance for farmers to benefit more from same piece of land. Intercropping varieties
PHB3253 and Embean14 resulted in higher (P=0.05) yield than others. It was concluded that intercropping
enhanced by continuous selection of varietiemy be a vital approach of mitigating rainfall changes risks in
Embu smabhholder farms.

Acknowledgement: CIMMY-BIMLESA and KARI for the financial and data collection support.
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32. Rain water harvest technology as a tool for climate smart agricultuwe for small
holder farmer in Bangladesh

Abdullah Hasan Muhammadhhamed TofayelMiah Md Gisahuddin, Rahman Mezanur
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Bangladesh is primarily an agrarian economy. Agriculture is the single largest producing sector of the
economy since it comprises about 18.6% (data released on November, 2010) of the country's GDP and
employs around 45% of the total labor force (GIAhe World Factbook). The performance of this sector has

an overwhelming impact on major macroeconomic objectives/indicators like employment generation, poverty
alleviation, human resource development and food security. Bangladesh achieves a position obbking
produce enough rice not only to meet its food, feed, and seed requirements, but also to be left with some
exportable surplus. Yet, the agriculture sector is extremely vulnerable to disaster and climate induced risks.
Climate change is anticipatedot aggravate the frequency and intensity of extreme weather events in
Bangladesh (Xenariogt al 2013). Drought is one of the major problems for the agriculture and its
development in the country. It is a slow extermination which can last for number of ttageveral years with

a devastating effect on the agricultural production and livelihood of the people (Saetdait 2009). There are

some regions in Bangladesh where every step of agriculture from field preparation to ripening of crops is
dependent onrainfall (Alamet al 2011). Consequently, drought affects annually 2.5 million ha in kharif (wet
season) and 1.2 million ha in dry season (Mondal 2010). Therefore, drought management in agriculture is a
major challenge for Bangladesh in achieving susthlraagricultural development. To tackle the drought
efficiently it is essential to understand the spatieimporal pattern of drought in Bangladesh and
adaptation/mitigation measure. Water is a natural resource with spatial scarcity and availability.igxdiy,
crosscountry anthropogenic activities (Barrage/Dams on the upstream) caused a severe negative impact on
water resources and eesystems of Bangladesh in the recent years. The rivers and canals dry up during the
dry season and make the people colefely dependent on groundwater. Accordingly the contribution of
groundwater as a source of irrigation has increased and surface water has declined. It is now inevitable to look
for alternate water sources for agriculture. Water harvest technologies (WEds)play an important role in

this regard. WHTs can provide an additional source of water for crop production at the most critical stages of
the growing season, thereby increasing yields and food security. Specific WHTSs for an agricultural region need
to be identified based on its potentiality. Appropriate water harvest technology and itssegling could
contribute to sustainable agriculture.
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33. Greenhouse gases emission efficiency of alternative tillage practices in wheat
farming systems of Bangladesh
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The greenhouse gases (GHG) emission efficiency (GEE) of conservation tillage (CT) at scales higher than the
field plot is inadequately examined by researchers. As the economy of Bangladesavity dependent on the
agricultural sector, which is dominated by marginal farmers, linking farmers to practices that mitigate GHG
emissions and improve production efficiency could have significant economic and environmental benefits. The
impacts of CTnr wheat cultivation on GEE are assessed using primary data [N=328] from Eastern Indo
Gangetic Plains (EIGP) of Bangladesh, employing apemametric efficiency estimation method. Significant
differences in emission efficiencies are observed between Cptadoand nonadopter farms using traditional

tilage (TT). Among the CT options, power tiller operator seeding (PTOS) achieved the highest GEE score
(0.92), followed closely by strip tillage (ST; 0.91), and bed planting (BP; 0.90). Currently, ~0.4% hettliares

are under conventional wheat cultivation in Bangladesh. Our estimates show that a reduction of
approximately 162 Kg C{eq. ha'in terms of GHG emission (mainly by input optimization of fossil fuel and
fertilizers) is possible with CT adoptiam wheat production. Hence, the expansion of CT wheat in Bangladesh
could reduce emissions to the extent of approximately 0.07 megatonsegOha’ during each wheat growing
season. Drawing on the higher GEE of CT (0.91) compared to TT (0.68), a furdhesisis carried out using a
fractional regression model. Results show significant influence of farmer education, the proximity of farms to a
main road, training and experience on conservation tillage and split application of inorganic fertilizers on the
GEE of studied farms. The practice of specific principlesCat, relative to TT,particularly crop residue
retention in the field, limit the full adoption of the technology in the EIGP to some extent, due to their removal
and use as cooking energy areefl.
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34. Enabling synergies between development, climate change and conservation
through land use practices portfolio approach

Duguma Lalisa A Minang Peter A.
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Climate change has become one of the pressing challenges of our time and the global community through the
commitments from the national governments is trying to address it. With its crosscutting nature, efforts to
address climate change within the sectdrigolicies and practices by seeking potential synergies are
growing. However, there is a considerable knowledge gap as to which practices could actually lead to effective
and efficient measures that can address the multiple needs at particular scale lartiaise sector such as a
landscape. Studies on synergies reveal that it leads to effective and efficient strategy to address multiple
compatible functions at a time when the necessary enabling conditions are in place. The effectiveness is of
great importance particularly from the fact that, for example, in agrarian communities in developing
countries, there is a competition for the limited available pieces of land constrained by the sharply increasing
human and livestock population and intensive utilizatj leading to degradationThe efficiency aspect is also

of utmost importance due to the fact that land use sectors in developing countries are generally resource
limited both financially and technically. We use a portfolio approach to identify and cltenae
measures/practices that could promote the integration of development, climate change and conservation in
the land use sector. Doing so will ease the adoption of practices with strong potentials of meeting multiple
objectives and hence help to addmesnultiple problemsSuch approaches could also simplify the policy
prioritization and decisiormaking processes concerning the promotion of practices with potentials to meet
multiple functionsi.e. cater for local demands, facilitate the implementation of national policies and help in
fulfilling the international commitments of the countries.
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35. Coffee agroforestry systems in Perw a double dividend for biodiversity and
small scale farmes?
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Tropical agroforestry is seen as a promising approach to reconcile biodiversity conservation and food security
as it holds the potential to itrease overall productivity, resilience and sustainability, and meanwhile provide a
refuge for biodiversity. Evidence of these double benefits is however lacking, as multidisciplinary studies to
guantify both biodiversity and socieeconomic performance a rare. Therefore, in this study we quantified

the possible tradeoffs between biodiversity performance and soaconomic performance of smadicale

coffee plantations and identify opportunities for resilience. We conducted interviews amongst 150 faanmbrs
collected farm data for a variety of smadtale conventional and agroforestry coffee management systems in
San Martin, Peru. This is a landscape directly faced with the threats of climate change and deforestation. Our
database includes information on) vegetation characteristicsg.g. canopy closure and DBH; 1) costsg.

labour and chemicals; Ill) benefite.g. coffee yield and income from other products; IV) management
characteristicse.g.use of chemicals and weeding; and V) tree and butterfly biodiversity, with natural forest as
reference. Regression analyses were conducted to test the effect of different management systems on
biodiversity and economic performance. We measured economitopmance with BenefitCost Ratio (BCR),
biodiversity performance with a combined Shannon index, and management and vegetation structure with
the comprehensive Management Intensity (MI) index. Effect of Ml on economic indicaars;offee price
sensitivty, stability of food production and income, and ecological indicat@asg.aboveground carbon stock

and temperature, was analysed to measure resilience. Our results show a significantly higher biodiversity
performance for agroforestry systems compared tonventional systems, as well as a positive BCR and
increased resilience. These findings suggest that agroforestry coffee plantations show large potential to
combine biodiversity conservation and local development and at the same time increase ovsiia@hee.
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36. Soil carbon input by below and aboveground biomass in rainfed cropping
systems in the highlands, Madagascar
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Agricultural soil could be a major sink of carbon with appropriate cropping systairsaih management. This
study aimed to evaluate the potential of CA cropping systems to store carbon into soil from belowground
biomass. Three cropping systems were compared: (1) rotation of upland rice followed by maize intercropped
with Crotalaria grahamana, with no tillage (RMC_NT), (2) rotation of rice followed by oaAJena sativh
intercropped with vetch Vicia villosg with no tillage (ROV_NT), and (3) rotation of rice followed by maize
intercropped with common bean, with conventional tillage-§fB_CT). The two components of the rotation
were cultivated each year. Maize, rice, crotalaria, common bean, oat and vetch were fertilized with 5'Mg ha
i £ OEI POI OAA6 | A1 OOA8 4EA AGPAOEI AT O xAO AT 1 AOAOGAA
to simulate the change of soil carbon content according these three treatments. Compared to the total carbon
input by both above and below ground biomass, 29%, 34% and 46%, so 1.40, 1.70 and 1.14 Mwé
attributed by plant roots, for RMC_NT, RMB_CT and FOV_NT systems, respectively. Simulations in 20 years
showed higher increasing of carbon stored withM_NT system (from 71 to 84%).
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37. Climate Smart livestock development in natural and improved savanraof an
extensive ranch in central Africa (RDC)
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In the Central African extensive livestock systems improved management practices and technologies can

AAl EOAO A OECTI EZEAAT O PI OOEIT 1T &£ OEA #1EIi AOA @I AOO A~
-XY b 8 - YoubY WoHSAYIGCT AO$2# Q8 wo oddd . AAT A AAOGOI A EAAAO
0110 1EOGA xAECEO j,7Qq 11 Yo odd EAd 1¢é¢ Yod EA 1T £ 1T AOC

improved grasslands (BiG). Farm gdtCA methodology and IPCC references were contextualized to the local
practices to estimate the level and diversity of nmemewable energy (NRE), GHG emissions and economic
efficiencies of the system. The results show an overall NRE consumption of d26QW! year®. The system

based on abundant pasture resources and fire use to stimulate regrowth in NS, using very few inputs and light
infrastructures, is low consumer of energy. GHG emissions are important: 3g-¢ €ON* exported, biomass

burning and enteric emissions shares are 50% and 36% respectively of the emissions. On the ecologically
intensified surfaces (BiG) of the ranch, where fire use is strictly avoided and where the finishing animals are
concentrated performances are increased due to biomass and forage quality improvement, the carrying
capacity is raised from averages of 0,41 on (NS) to 4,51 TLU / ha on (BIG). The annual LW gain per ha is in
proportion 12 vs 254 kg HaRelated to meat productionwe observea lower energy consumption 7 978 and 4

405 MJ/ton LW Gain an@HG is reduced 51,7 and 8,5 t.& of LW Gain on average NS and BIG surfaces
OAOPAAOCEOAI U8 4EA DOl AOAOETT AT 00O AOA whXi AT A Xhw
respectiely. In such tropical environments and livestock systems, grassland improvement and changes of
management practices are very probably the most effective Climate smart investments to mitigate climate
impact contribution and improve environmental and livedibds efficiencies.
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38. Targeting CSA in Southern Tanzania under multiple uncertainties
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Uncertainties in future climate, costs and benefits of climatmart agriculture (CSA) practices, and in the way
socic-ecological conditions affect CSA outems, limit efficient and effective scaling of CSA across-sub
Saharan Africa. These uncertainties are usually neglected in planning processes because of the technical,
logistical, and practical challenges they present. Here we report on a computationgdisotis framework for
targeting and prioritizing CSA practice selection under multiple uncertainties. We developed a Bayesian Belief
Network based on the livelihoods framework, parameterized by both hard data and expert knowledge, to
predict the range of @usible outcomes from CSA adoption in a spatially explicit way. At the request of the
Tanzania Ministry of Agriculture, Food Security, and Cooperatives (MAFSC), we then applied the model to
optimize investment decisions for smadtale technologies to inease wateruse efficiency (drip irrigation,
micro-catchments, etc.) in the Southern Agricultural Growth Corridor of Tanzania (SAGCOT) to help

I DAOAOGET T A1 EUA 4AT UATEAB8O #1 EIi AOGA #EAT CA 2AO0EI EAT AA
modelto local socieecological conditions. Then using GIS and survey data, we evaluated the spatially explicit
model for five water use technologies selected by the MAFSC. In the topographically and agriculturally diverse
SAGCOT, adaptive and livelihood bersfifrom wateruse interventions varied across spaEer example,
low-input technologies such as zai and chaco pits were more suitable for smallholders than for commercial
farmers. However, even for interventions that have potential for large benefitsniea outcome, there was
always a nomegligible probability of negative outcomes in other dimensions, highlighting the critical need to
incorporate uncertainty and risk when planning CSA implementation to achieve desired development
outcomes.
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39. Opportunities and limitations of emissions intensity as a metric for climate
change mitigation from the livestock sector
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Global food demand is expected to increase by8&% by 2050 due to global population increases and socio
economic development, with an attendant increasn direct agricultural greenhouse gas emissions by about
30%. Given those trends, reducing emissions from countries where agricultural emissions make up a
substantial portion of their national total is challenging, and particularly difficult for couatvidnere ruminant
livestock play a dominant role, given the limited options to reduce absolute emissions without reducing overall
livestock production. The considerable variation within and between countries in the efficiency of animal
production implies that setting limits on absolute emissions at the national level could perversely result in net
global emissions increases, if curtailing production from hafficiency producers simply shifts production to
lower-efficiency producers. Consequently, many ctiis and international organizations focus increasingly

on reducing the emissions intensity of livestock productide, reducing the quantity of greenhouse gases

Al EOOAA PAO OTEO T £ POI AOAO8 4EEOh EO EO AOCOAAR bDOI
contribution to climate change while allowing them to satisfy the growing global demand for livkstoc
products. Here, we critically review the justifications and limitations of emissions intensity as a measure for
achieving mitigation outcomes in livestock systems. We consider differences and similarities with other
sectors that serve critical human negdglobal patterns of livestock production, consumption, trade and
resulting risk of leakage, and the importance of livestock emissions in scenarios of stringent global mitigation.
We find that emissions intensity can indeed serve as a useful metric tsunegprogress towards mitigation
outcomes, but careful attention is required to reductions in emissions intensity projected even under business
asusual, and the wider context of new mitigation practices, demaside management, improved trade
mechanismsand integrated landuse planning to maximize carbon sink opportunities.
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40. Climate smart agriculture from field to farm scale: a model based approach for
Southern Africa
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Southern Africa (SA) is expected to be particularly impacted by climate change projecting a 40% decrease in
rainfall in critical areas over the next 70 years and maize productivity falling by up to 30% byrBé3tigh
variability in agreclimatic conditions, farming systems and rural livelihoods in SA represents a challenge in the
generation of locally adapted climatemart cropping systems. To explore and test adaptation strategies to
climate change at the fan level, and to assess the role of alternative mdiesed cropping systems, an
interdisciplinary approach was developed that consists of loose coupling of cropping systems and farm
household models. Using data from losigrm agronomic field trials, the rop growth model APSIM was
calibrated to simulate a wide range of maibased cropping systems for different agezologies and climate
change scenarios. At the farm household level, the efficient frontier analysis was used to identify efficient
farming systems which minimize their inputs utilization and negative externalities (erosion and greenhouse
gases) and at the same time maximize their production. Our approach takes advantage of the prediction
potential of fieldscale models to generate thousands simulated maize based cropping systems, and an
optimization method to benchmark farmtevel performance and eeefficiency. Compared to common linear
programming methods ¢.9.D 01 £ZEO | AGEI EUAOET T qh xA OEI O1 A@A 11 OA
trade-offs between market sales and food sslfifficiency, between use of crop residues for soil fertility and
animal feed) based on data from a 500 farm household survey recently conducted in SA. This framework,
taking into account long term cropping sisns effects and efficiency frontier analysis at the farm scale,
allows identifying practices and pathways for climate smart agriculture in this vulnerable region.
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41. Mainstreaming climate smart agriculture practices through climate smart
villages: scalable gidences from South Asia
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Since the impat of climate change induced variability is complex and has {madl causes and effects, the
solutions are not simple and require locafigapted practices with reatime decision making by the farming
households/community. Such climate smart agriculilipractices (CSAPSs) need to be developed, adapted and
targeted to relevant farm typologies in order to reach scale and impact. The climate smart village (CSV)
model, a communitybased approach to sustainable agriculture provides common platform to rebesasc
extension agents, local governments, farmers groups, private sectors and the service sector to collaborate and
identify the most appropriate CSAPs to tackle local challenges related to climate change. Such a model
enables CSAPs to be integrated intillage development plans so that they benefit from local knowledge,
converge with local government schemes and ensure collective action. This contribution describes the
development and mainstreaming of CSAPs through engaging local community and estalgighofi CSVs

with multi-stakeholder collaboration. This also documents how the CSV model can achieve scaling CSAPs in
smallholder systems of South Asia. In CSVs, a portfolio of CSAPs adapted to local farming system is adopted
by the community for multiple bnefits of increased productivity, income and resilience to climatic variability.
For example layering of ntll maizewheat rotation with residue recycling, inclusion of legume and -site
specific nutrient management enhances yield (2.35 t/hal/yr) and iredoSD 941/hal/yr) along with resource
conservation benefits. These evidences coupled with commub#aged adaptation components of CSVs
contributed to the expansion of CSVs from 7 in 2012 to 60 in 2014 across south Asia. This also led to
government buyin for scaling CSAPs, for example government of Haryana, India. The CSV model
demonstrates strong scalability through unique and interrelated elements of @8Abusiness cases,
innovation platforms, knowledge networks, ICTs, gender and youth empowermentrethe facilitates
convergence of AR4D programs.
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42. Towards a scalable framework for evaluating and prioritizing climatesmart
agriculture practices and programs
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Governments, donors, and negovernmental organizations are recognizing the need to integrate climate
change and agriculture development goals in planning. Incorporating the cliraatart agriculture (CSA)
concept can strengthen integration by explicitymphasizing tradeoffs between investment options. Given
the complex relationships between the food security, adaption, and mitigation goals of CSA, desigiport
frameworks are needed that integrate stakeholder priorities, draw on the best scientifderee available,

and present complex results simply. Here we present a four phase stakehdiden framework for
prioritizing CSA investment, designed to be globally applicable, for various users, for use from regional to sub
national levels, and adjuskde given data and resource constraints. In the first phase, the scope aneuserd

of CSA portfolios are clarified, relevant practices are identified, and roughly ten indicators are
selected/adapted from a suggested set of 29, based on scientific fitezato evaluate practices against CSA
outcomes. A participatory workshop is used in phase 2 to shsrtpractices based on the results of the
indicator evaluation and additional stakeholder criteria. A cbshefit analysis is then conducted (phaseo8)

these priority practices. In phase 4, stakeholders are reconvened to develop CSA investment portfolios that
minimize tradeoffs, maximize benefits and synergies, and address end user priorities. Barriers to adoption of
practices and pathways to overconteese are used to adjust priorities or implementation plans. We present
lessons learned from Guatemala and Mali, which demonstrate the scalability of the process, modifications
based on institutional contexts, and strategies for refining the frameworkuse in Africa and Asia in 2015
with users including national agriculture ministries, agriculture development alliances, and bilateral and
multilateral donors.

This research was principally funded by CCAFS.

141



Poster Session 2 L2.1Developing and evaluating climate smart practices

43. Repeated inputs of organic matter inthe long term protect soils from global
changes
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In the suburban area of Dakar (Senegal), family smallholdings produce market gardening sometimes for
several decades. Dior soils (arenosol) and Deck soils (fluvisol, @alsawith high clay content) are intensely
cultivated and required frequent applications of organic matter (OM). The objective of this study was to assess
whether longterm changes in chemical and physical properties of these tropical soils increaseunerdte

yields and the vulnerability of these family smallholdings to global changes. After field surveys, we collected
Dior soil (Dr) and Deck soil (Dk), cultivated for fifty years (50), and named Dr50 and DKk50 respectively, and
nearby, the same soils, bwhich have never been cultivated (0), and named DrO and DkO respectively. On
these four soils, we cultivated three successive cycles of lettuce and compared an optimum mineral
fertilization (T1) with two types of OM, a sewage sludge and a poultry dr@pirwith the amounts
corresponding to 50% (T2) and 150% (T3) of the nitrogen equivalent of T1. Before the experimentation, the
cation exchange capacities and the initial concentrations of organic carbon and total phosphorus were
significantly higher betwer both pairs of soils, Dr50 and Dr0O soils and between Dk50 and DkO soils. The
structural stability of the Dr50 and Dk50 soils were respectively better than DrO and DkO soils. After each crop
cycle, yields were higher (i) for Dr50 and DK50 soils, respégtitian for DrO and DkO soils, (ii) with input of
poultry droppings rather than sewage sludge and (iii) for doses T3 as T1 and T2 respectively. These results
showed that these two types of tropical soils, even if they were intensively cultivated for atiloeg have
acquired some protective physical and chemical characteristics and were better adapted to global changes
mainly due to OM inputs in the long term.
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44, The use of agroforestry practices by dairy farmers in Malawi
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3JG, United Kingdom

Adoption of agroforestry practices could be a useful approach to increase food security and improve rural
livelihoods while helping poor communities to adapt to climate change. Agroforestry also has a strong
potential to reduce greenhouse gas emissions. For livestock farmers, agroforestry can provide an important
source of feed for cattle in times when little other dbe is available. For a number of years, Malawi has been
promoting the use of agroforestry, and its importance has been highlighted in several policy documents, with
various agroforestry pilots and programmes being implemented across the country. Thig studstigates

the current adoption levels of agroforestry practices by dairy farmers in Malawi, using data from a nationwide
smallholder survey. Statistical Programme for Social Sciences (SPSS) was used to assess the relationship
between a number of housmld socieeconomic and external characteristigsincluding security of tenure,
access to extension, total income, gender and level of education of the head of the housglowidthe
adoption of agroforestry. Additionally, we examined the types of agrefiry systems practiced and the main
benefits of trees grown in these systems. The main findings demonstrate that adoption rates are low, with
only 40% of respondents being involved in agroforestry work. The most common system adopted is
intercropping (464%), followed by hedging (34.8%) and alley cropping (13.3%). Surprisingly, the results
display no correlation between most of the farm and external variables and the likelihood of adoption. Key
challenges constraining the uptake of agroforestry practicegeported by farmers are a lack of knowledge of
the benefits of agroforestry, a lack of seeds, and limited land for planting. We conclude that a targeted
training campaign on the benefits of agroforestry as well as a timely provision of seeds are tifectos that

could most likely increase its adoption potential.
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45, Towards climate-smart dairy value chains in Tanzania

Notenbaert A, Paul B, Fraval $, Morris J, Ran Y°, Herrero Mario®, Mugatha &, Lannerstad M, Barron
J4

ICIAT(International Center for Tropical Agriculture), PO Box8831, Nairobi, Kenya

2ILRI (International Livestock Research Institute), PO Box-80%00, Nairobi, Kenya

SSEI (Stockholm Environment Institute), University of York, Heslington, York YOJAi&dOxingdom
4SE| (Stockholm Environment Institute), PO Box 242 18, 104 51 Stockholm, Sweden

5CSIRO (Commonwealth Scientific and Industrial Research Organisation), Brisbane, Australia

The gap between milk demand and local supply in Tanzaniang large and is projected to continue to widen

in the near to medium future. This unmet demand presents an important opportunity for improving the
welfare of producers and their market agents, through income and employment generated in dairy
production, processing and marketindn this context the CGIAR Research Program on Livestock and Fish
embarked on an effort to transform the Tanzanian dairy value chain (VC) to produce more milk by and for the
poor.But efforts to maximize milk yields, production dmrofitability need to be balanced with lonagrm
sustainability and environmental stewardship. It is thus important to assess potential environmental impacts
before embarking on largscale development projects geared towards livestock production infagation

and value chain transformation. Here we present the application of the CLEANED framework for
environmental exante impact assessment of livestock and fish value chains to the Tanzanian dairy VC. We
assess the environmental sustainability in terwfswater, soil and biodiversity as well as GHG impacts of four
best-bet intervention scenarios for adaptation to climate change and increased milk production: (i)
introduction of improved breeds, (i) improved animal health, (iii) improved input and outpatkets, (iv)
reduced seasonality of feed availabilifyroductivity increases in all four scenarios go hamdhand with
increased resourceise efficiency. Absolute increases in natural resource use on the other hand point to the
need fore.g. appropriae manure and soil fertility management. Also, an overall rise in GHG emissions is
expected. Through providing rapid results and flagging the main environmental issues simultaneously, we aim
to support evidencebased discussions of alternative developmerdtipvays in the Tanzanian dairy value
chain.

144



Poster Session 2 L2.1Developing and evaluating climate smart practices

46. Adapting pest management practices in subSaharan horticultural cropping
systems in the context of climate change

Ratnadass AlainChailleux Anais, Martin Thibaud, Simon Serge, VayssiéresBeatois
CIRADUPR HortSys, TAB)3/C, Campus international de Baillarguet, 34398 Montpellier Cedex 5, France

The Horticultural Systems (HortSys) research unit dRA&D undertakes with its partners in SuBaharan

Africa, agroecological research which aims to: (i) locally manage plant health risks sustained by fruit and
vegetable producers, which are exacerbated by climate change (CC), in view of adapting cropping ggstems
its effects; (ii) adapt crop protection practices in order to mitigate CC at the global scale; (iii) prevent /
anticipate the introduction / establishment in Europe of exotic pests that have become potentially invasive
due to CC, by better management the same in the areas of production of export crops.

For instance, with the optimization of food webs involving Bactrocera fruit flies associated to fruit tree
orchards in West Africa, all the above three aspects are encompassed since: (i) CC isolikepadt
established biological control by desgulating interactions between natural enemies and pests, due to greater
susceptibility of higher trophic levels to CC effects; (ii) availability of adost natural protection option will
prevent fruit prodicers from cutting their trees, thus avoiding carbon destocking; (iii) Bactrocera fruit flies
have become quarantine pests in Europe where they now may establish due to CC.

3EI El AOIl Uh xEOE OET OAAO 1T AOO6 wegemBl& cropsOaBaing arhiopbd OET C1
pests, both in Eastern and West Africa: (i) microclimate under nets is likely to be modified by CC, which will
require sitespecific adaptationsg.g.highlands of Kenyas. lowlands of Benin, where nets may have either a
positive or negative impact on crop physiology and fungal plant diseases); (ii) the use of physical barriers
drastically reduces losses and thus useless investment in chemical fertilizers and pesticides with high carbon
footprints; (iii) the quarantine staus of several vegetable pestg,g.the whitefly Bemisia tabacihas been
altered by CC.
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47. Promoting Climate Smart Agriculture in Nigeria: Household strategies and
determinants among farmers

Ali G.A% Sanni M.M, Ademiju T.A2, llevbare O.E.

INational Centre for Technology Management (NACETEM), Federal Ministry of Science and Technology, Obafemi Awolowo
University, lle Ife, Nigeria

2Dept. of Agricultural and Environmental Engineering, Obafemi Awolowo UniverHity Nlgeria

The necessargvidencebased information required by farmers for improved sustainable food production is
not always at their disposal. This reduces the ability to monitor and manage water resources in adapting to
climate change. Climaténduced reductions in crop yieldse expected to have significant lortgrm effects

on the GDP of Nigeria. The study assessed climate change adaptation strategies among all the participating
farmers across the 30 selected schemes under the River Basin Development Authority in Nigdhia. Bo
participatory and climate analogue methodologies were adopted for the study. Fostering linkages with
research and meteorological agencies for timely information on new drought resistant crop varieties and
weather forecasts was observed to be of utmaspiortant and as adaptation strategy.o implement climate

smart agriculture there is need for competenbailding learning system among small holder farmers.
Achieving climate smart agriculture in Nigeria requires the building and strengthening the netefcaiktors
involved in the system of innovation.
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48. Climate forecast, sustainable land and practices management, useful tools for
implementation a climate smart village

Ndour Ndeye Yacine BadiaheNdiaye Ousmang Sall Moussa Sanogo Diaminatoyy Toure Katim, Thiam
Djibril®, Moussa Abdoulay®, Ouedraogo Mathiet®, Bayala Julés Zougmore Robeft®

IISRA. Institut Senegalais de Recherches Agricoles, BP 3120, Bel Air, Dakar Senegal

2 .1 #)-8 | CAT AA . AOEIidéIAMétédidyie, BB 818MEDakai iSénegalE OET A A O
SAGRECOL. Agrecol Afrique, Quartier Dixieme, BP 347, Thiés, Senegal

4CRISAT: International Crops Research Institute for theasdrropics, BP 320, Bamako, Mali

SCCAFS. Regional Program Leader CCAFSAYkieat ICRISAT, BP 320, Bamako, Mali

SICRAF. World Agroforestry Center, West and Central Africa RegiotWCRAFahel B.P. E5118 Bamako, Mali

To find solutions to the needs of a sustainable agricultural development that can ensure food security, improve
the livelihoods of poor smallholder producers in the context of changing climate, some options of "climate
smart agriculture" are being testea itwo villages in Kaffrine, based on the concept of climate smart village.
The different components of this model are climate services, weather insurance, diversification,
mitigation/carbon sequestration, community management of the resources and capafgtyelopment. A

EI 1 EOOEA APDPOI AAE Al i AETETI ¢ OAOAAOAEAOOR 11T AAT DPAOOT.
and test the best climatesmart technologies and approaches that are suited to local conditions. The entry
point of the work is tle forecast information sharing and use to plan the cropping activities at the beginning of
each rainy season. Based on this forecast a range/combination of activities are being tested to ensure food
security, promote adaptation and build resilience to ditic stresses in two sites with the hope that proven
approaches can be scaled up to the rest of the country. The tested combinations include sustainable
management practices, improved varieties, rotation with legumes, soil and water conservation techniques
Nutrient management are optimized through fertilizers application precision. Residue management and shrub
are used to enhance carbon storage. Several practices emerge as double or triple wins in terms of climate
adaptation, carbon sequestration, and prodtivity. In particular, changes in crop production associated with
climatic forecast, integrated soil fertility management feeding are shown to provide multiple benefits across
research villages. Despite the promising results of this new program, the alitlenge remains dry spell, for
which water conservation and management through water ponds building and supplementary irrigation may
constitute a viable alternative in these seiaiid zones.

Work funding by CCAES
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49. Characterization of biochar properties derived from willow plant biomass for
carbon sequestration and agricultural use

Irfan Muhammad Lin Qimei, Li Guitong

College of Resources and Environmental Sciences, China Agricultural University, 10093 Beijing, China

Biomass utilizationfor production of biochar (used as a soil amendment), which enhances soil fertility and
AAOATT OANOAOOOAOGEITh EAO CAET AA xEAAODPOAAA AOOAT OEI 1
properties is needed to use it for specific purposes suahuaisent retention, pH amelioration or contaminant
remediation. Willow plant biomass was pyrolyzed at 300, 500 and 700 °C temperatures usied fiyrolysis

reactor. The biechar yield decreases from 41.23 % at 300 °C to 24.35 % at 700 °C, wheressiniggogrolysis
temperature from 300 °C to 700 °C yielded Hgias from 19.92 to 34.82 %. Maximum {wd yield (40.93 %)

was obtained at 500 °C pyrolysis temperature. The biochar pH, EC, C, K, Na, ash content, and basic surface
functional groups increasewhile acidic, carboxylic and elements P, Ca, and Mg decreased with increasing
temperature. The highest surface area (5.25/gh and CEC (6.70 cmol/kg) was observed at 300 and 500 °C
respectively. The atomic ratios O/C, H/C and (O + N)/C decreased wittetatupe indicated aromatic carbon

at high temperature. The analyses of Fourier Transformation Infrared (FTIR) show in decrease of organic
functional groups with increasing temperature. It was found that the-tiar products can be characterized as
carbon rich source at high temperature, which can be successfully used for carbon sequestration and
agricultural use. These primary results could be useful meaning for utilization of willow plant biomass for
biochar as well as for bienergy production.
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50. Assessing mitigation potential of agricultural practices in tropical, developing
country systems

Richards Meryl>, Metzel Rutf, Chirinda Ngonidzacte Ly Proyutl, Nyamadzawo Georde Quynh
Vuduond, Shi Yuefend de Neergaard AndredsOelofse Myle Wollenberg Ev&?, Rosenstock Todd

ICGIAR Research Program on Climate Change, Agriculture and Food Security

2Gund Institute, University of Vermont, Burlington VT 05405, USA

3Yale School of Management & Yale School of ForestryainonEhental Studies, New Haven CT 06511, USA
4International Center for Tropical Agriculture, Cali 6713, Colombia

5United Nations Development Programme, Phnom Penh, Cambodia

6Department of Soil Science and Agricultural Engineering, Unive@&itybabwe, Harare, Zimbabwe

“Institute for Agricultural Environment, Viethamese Academy of Agricultural Sciences, Hanoi, Vietham
8College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China
9Department of Plant anBnvironmental Sciences, University of Copenhagen, Frederiksberg C 1871, Denmark
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Developing countries contain up to 70% of the technical potential for AF®ated mitigation. With the
promise of publicAT A DOEOAOA ET AAT OEOAO &I O T EOECAOQEI T h AT UAT
been developed in the past decade to provide farmers, companies, governments, and carbon markets with
tools to assess and verify GHG impacts and offsets of land usipes. However, the empirical models used

in GHG calculators draw heavily on measurements from temperate, developed countries, which do not reflect
the soils, climate or management of smallholder farming in the tropics. Use of GHG calculators to estimate
emissions and stock changes in tropical, developing countries may misrepresent emissions because the
models are forced to predict outside of their calibration conditions. We compared GHG fluxes and carbon (C)
stock change estimates from two GHG calculatothe Cool Farm Tool and EXct? against measured GHG
fluxes for a range of production conditions in tropical developing countries of America, Africa, and Asia. Our
results showed that these tools overestimate GHG fluxes and C stock changes in smalltgridaitae. In

over 25% of cases, the tools also incorrectly predicted whether emissions would increase or decrease with the
adoption of a particular agricultural practice. These results spotlight the danger of relying on simple
calculators for quantifyingand verifying emissions and C offsets in these systems. While these tools use the
best available empirical models, there is a strong need for additional data to calibrate GHG calculators in order
to accurately evaluate the mitigation ebenefits of climag-smart agricultural practices in tropical, developing
countries.
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51. PERPHECLIM ACCAF Project Perennial fruit crops and forest phenology
evolution facing climatic changes
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Chuine Isabelfe Davi Hendrik Delzon Sylvaif Duchéne Erft; Legave Jean MichelPichot Christiafy Raynal
Héléne?, Van Leeuwen Cornelis PERPHECLIM Tedfn

INRA, US 1116 AGROCLIN4B14 Avignon, France
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Phenology is a biandicator of climate evolutions. Measurements of phenological stages on perennial species
provide actually significant illustrations and assessments of the impact of climate change. Phenology is also
one of the main key characteristics the capacity of adaptation of perennial species, generating questions
about their consequences on plant growth and development or on fruit quality.

Predicting phenology evolution and adaptative capacities of perennial species needs to override three mai
methodological limitations: 1) existing observations and associated databases are scattered and sometimes
incomplete, rendering difficult the implementation of mulsite study of genotypesnvironment interaction
analyses; 2) there are no common protogdb observe phenological stages; 3) access to generic phenological
models platforms is still very limited.

In this context, the PERPHECLIM project, which is funded by the Adapting Agriculture and Forestry to Climate
Change MetaProgram (ACCAF) from INRBAas the objective to develop the necessary infrastructure at INRA
level (observatories, information system, modeling tools) to enable partners to study the phenology of various
perennial species (grapevine, fruit trees and forest trees). Currently thePPERLIM project involves 27
research units in France.

The main activities currently developed are: defining protocols and observation forms to observe phenology
for various species of interest for the project; organizing observation training; developngrac modeling
solutions to simulate phenology; supporting the building of research projects at national and international
level; developing environment/genotype observation networks for fruit trees species; developing an
information system managing datand documentation concerning phenology.

Finally, PERPHECLIM aims to build strong collaborations with public (Observatoire des Saisons) and private
sector partners (technical institutes) in order to allow a more direct transfer of knowledge.
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52. Potential for biochar to mitigate N2O emissions is minimal at the field scale and
in upland cropping systems

Verhoeven Elizabett?, Pereira Engil?, Decock Charlottg Suddick Emm&3 Angst Ted, Six Johah?

1Department of Plant Sciences, UniversftZalifornia, DavisOne Shields Avenue, Davis, California, 95616, USA

2Department of Environmental Systems Sciences, Institute of Agricultural Sciences, Swiss Federal Institute of Technology,
ETHZurich, Zurich, Switzerland

SDepartment of Earth, Oceaand Atmospheric Sciences, Florida State University. Tallahassee, FL, 32306, USA

Soil amendment with biochar as a means to reduce agriculturgd ¥missions has received much recent
attention. Significant work has been conducted to elucidate the effechiothar on NO emissions in relation

to changes in soil pH, soil hydrology, aeration and carbon (C) and nitrogen (N) cycling. Nevertheless, many
guestions remain regarding the consistency and duration of biogwlr interactions across soil and biochar
types, crops and climates, especially under field conditions. Here we present the results of amadtais

using only field studies; the data set includes a total of 47 observations from 15 studies and 17 field sites. Rice
systems accounted for 53% of olygations, followed by: wheat (15%), pasture/ryegrass (13%), wine grape
(9%), and other (11%).

Our results show mean emission reductions betweerl 3% following biochar amendment; while significant,

this value is 65% lower than that of a recenéta-analysis which relied predominately on laboratory studies.
Additionally we observed significant differences between cropping systems. The mean response ratio in rice
systems was more than 2.5 times that of upland cropping syste®8;3 t0-33.9% verss -6.4 to -8.5%,
respectively, with the latter not being significantly lower than zero, demonstrating a net null effect. The
significant effect of crop type (rice versus upland) and the difference in magnitude@fntigation potential
between laboratoy and field experiments warrants caution when extrapolating results to broader contexts.
These results have significant implications for the development of biochar amendment as a climate smart
agricultural practice, to predict the regional and/or globalpatt via modeling of biochar amendments on
global warming potential, carbon offsets, and life cycle assessments, and the needed policies associated with
biochar amendment programs. Hence, it is imperative to collect good quality field data to better daterm
what and where biochar application makes sense.
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53. Facilitating climate adaptation in irrigated agriculture with decision support
systems: El Molino platform

Meza Francisc® Poblete Davi#l, Vicufia SebastidnGurovich Luis? Miranda Marceld? Mdo Oscat?

1Centro Interdisciplinario de Cambio GloPalntificia Universidad Catélica de Chile. Av Vicuna Mackenna 4860. Macul.
Santiago, Chile
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Santiago, Chile

Climate change represents one of the most important challenges for irrigated agriculture. Increasing
temperatures and reductions in precipitation experienced by Mediterranean and-sechiareas around the
world, not only impa&t crop growth and development, but also jeopardize the ability of water provision
systems to meet agricultural water demands. The incorporation of adaptation measures, either incremental or
transformational, requires a framework to identify the vulneratyilof agricultural systems and evaluate their
performance (residual impact of climate change). We present a decision support system that facilitates the ex
ante evaluation of adaptation measures for irrigated agriculture in Central Chile. We worked timgler
assumption that vulnerability is determined by several variables (climate, hydrology, irrigation system,
agronomic practices, ecological services and socioeconomic factors). We built an online interactive model that
allows several types of users to @l individual information about likely climate change impacts and to
explore adaptation options. The platform called El Molino (Water mill) has been designed to produce user
specific reports based on uploaded information and using an integrated modelcthatects Climate Change
projections (RCP scenarios from different GCM models), statistical downscaling (suitable for climate change
and climate variability), a hydrological model that allow us to evaluate impacts on streamflows and distribute
water to seweral agricultural nodes, and a crop simulation model that translates climate impacts into yield and
evapotranspiration changes. For each system individual metrics to evaluate vulnerability and the impact of
adaptation strategies have been developed. Thatfirm can be used by farmers to directly evaluate impacts

of climate change/variability on their individual farms and crops, as well as by water authorities to study the
vulnerability of different areas (as users upload information, regional patterns tenelxpress themselves).
Surveys campaigns were carried out to collect farmer information in two basins allowing us to examine the
preliminary results of this project.

We thank the Chilean grant FONDEF D10i1051 and the National Commission of Irrigatibaif support.
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54. A model-based approach for adapting cropping systems to climate change

Mottes Charle$? Makowski Daviél?, Doré Thierrgt

1INRAZ UMR 211 Agronomge~78850 Thivervebrignon, France
2AgroParisTech UMR 211 Agronomgg~78850 ThivervaBrignon, France

The definition of cropping systems adapted to future climate conditions remains a challenge for two main
reasons. First, cropping systems are characterized by a large number of components related to crop
succession andropping practices, and this complexity generates a large number of possible cropping systems
that need to be evaluated. Second, cropping system performance cannot be measured by a single variable,
but rather by a diversity of criteria related to crop pradion and environmental impacts. The objective of this
study is to present a methodological framework for adapting cropping system characteristics to future climate
conditions and for evaluating their agronomic and environmental performances accordin@ tdifferent
criteria. Our approach is based on two major points: first, a hybrid model combining a biophysical model and a
set of quantitative indicators; and second, a conceptual framework to modify cropping systems in a functional
manner. The hybrid modes able to rank a large diversity of cropping systems under different climate change
scenarios and to identify systems showing good performances for several of the considered criteria. We use a
global sensitivity approach to evaluate the robustness of tienerated cropping system ranking, and show
that this ranking is sensitive to some assumptions made on the model parameter values.

Acknowledgement: The authors acknowledge the support of the French Agence Nationale de la Recherche
(project ORACLE)
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55. Tweaking the system: optimization of mitigation strategies in smallholder
flooded rice systems

de Neergaard AndredsLy Proyut, Vu Quynh Duong Pandey Arjufy Islam Syed Tarig Azeerk Jensen
Lars Stoumant

1University of Copenhagdrlant and Environmental Sciences, Copenhagen, Denmark
2Institute for Agricultural Environment, Viethnamese Academy of Agricultural Sciences, Hanoi, Vietnam

Mid-season drainage in flooded rice is known to reduce; @iissions, while effects on 9 emissions are

more variable. The use of complex organic fertilizers (manure, compost etc.) may result in highly variable
greenhouse gas (GHG) emissions, depending on the C and N availability of the substrate and the timing of
flooding/drainage. In a sergeof field (Cambodia and Vietham) and greenhouse experiments, we investigated
the effect of a variety of organic amendments and wetting/drainage cycles on yield and GHG emissions.
Overall, our results showed that drainage periods had minimal impact onsgjigvhile reducing overall GHG
emission. Mineral N additions generally lowered yiskthled GHG emissions, due to strong yield responses,
while organic manures generally increased or had no effect on emissions at field scale. Methane emissions
were strongy controlled by C availability in the substrate (on equal totah@ut basis), increasing in the order:
biochar<composts<animal manures<fresh material. Direct comparison of treatments with and without
biochar showed variable results, in some cases inéngaSH emission, in other cases reducing it. Cambodian
farmers expressed concerns over labor consumption ansugply of water after drainage. In response to that,

we tested if earlyseason drainage could replace rsdason drainage. With addition of léé carbon
substrates (straw), duration of early season drainage was more important for reducing GHG emissions, than
duration of midseason drainage, and had the largest potential for total emission reduction. Nitrous oxide
emissions generally increasedtiidraining cycles, but did not lead to an overall increase in GHG emissions, as
its contribution was balanced by lowered €Emissions. In conclusion, drainage periods are even more
important for mitigating emissions when including organic manures ordess in flooded rice, and early
season drainage should be further explored as a more safe and convenient option for smallholders.
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56. Effect of coated and uncoated dietary nitrate on dairy cow health and dairy
product quality

Van Adrichem Peter S1) Heck Jeoen M.L2, Perdok Hink B, Rademaker Jan L.WNewbold John R.
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Supplemental nitrate (N@) persistently lowers enteric methane production by ruminants, but effects on milk
quality have received less attention. If additives to lower methane emissions will be ugm@dtice it is
important to assess possible effects on the quality of dairy products. Ten rumen fistulated Hellstegian
lactating dairy cows (31.1+7.3L milk/day) were supplied with incremental amounts ofB{for CNF, Yara,
Norway) either A) uncdad (n=6) or B) fatoated (n=4). Cows were fed a total mixed ration in whichs W&s
increased from 0% DM to 2.5% DM by isonitrogenous replacement of urea. Length of the experiment was 31
days with NQ (% DM) at 0% (3d), 1% (3d), 1.5% (4d), 2% (8d), &dpand stepwise down to 0% (8d). Blood
samples were collected 3 and 6 hours after feeding on each day dose was changed and analysed within 15min
for methemoglobin (MetHb). Milk of 6 consecutive milkings was collected on dayg@®%6 dose) and 243
(2.5%dose), pooled within treatment group and processed into pasteurized sskimmed milk, Gouda 48+
cheese and semskimmed yoghurt. Dairy products were tested for macro composition,sNftrite (NQy),
nitrosamines and evaluated by a trained sensory paNel.difference was observed between MetHb levels of
cows fed A or B, where levels increased linearly with tidde to a maximum of 10.6% of Hb (treatment group
average). NQ@in fresh pooled milk increased from 0.2 mg/kg to a maximum of 6.7 mg/kg (A) antg®d (B),
whereas NQ was below limit of detection in all samples (<0.04 mg/kg). Nitrosamines were not detected in
fresh milk or any dairy product. No sensory differences were detected in pasteurized milk or yoghurt from
cows fed 0% or 2.5% NQOEffect d feeding A on cheese sensory properties cannot be confirmed nor excluded
based on this experiment, whereas B did not exhibit an effect. More research is needed obtaining increased
volumes of milk from cows supplied with N@ evaluate sensory effects ftiver.
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57. Rainwater harvesting and conservation: climate smart sustainable techniques
for homestead and cropland production

Botha J.J.Anderson J.J.

ARGCiInstitute for Soil, Climate and Water, Private Bag X01, Glen, 9360, South Africa

Subsistence farmers occupy large areas in the sard region of Southern Africa. Crop yields and rainwater
productivity (RWP) are low due to low and erratic rainfall and high evaporative demand. Climate predictions
indicate an increase in temperature f&outhern Africa, which will increase unproductive water loss thereby
reduce soil water availability, decrease productivity and aggravate food insecurity. Rural households have
access to homestead gardens and arable cropland. The objective of this stuslyowacrease crop yield and

RWP by making use of appropriate sustainable climate smart: a) manual rainwater harvesting and
conservation (RWH&C) techniques in homestead gardens and b) mechanical RWH&C techniques in croplands.
Crop production was demonsttad with onstation and onfarm experiments in homestead gardens and
croplands in South Africa, Botswana and Zimbabwe over a number of seasefisldimainwater harvesting
(IRWH) was compared to conventional tillage (CON) in homestead gardens. Cropkatchénts included

CON, IRWH, Daling plough, mechanized basins and minimurtilh&oil water content, evaporation from the

soil surface (Es), runoff (R), carbon content, grain yield, RWP, gross margins were measured and calculated.
The number of househdk and communities implemented the CST were also monitored.

Sustainable climate smart RWH&C techniques: a) reduce Es; b) stop R; c) conserve rainfall for longer periods;
d) minimize the risk of crop failure linked to erratic and declining rdirdad increasing temperatures; e)
increase RWP; f) increase food production; g) conserve carbon as compared to CON. More than 1400
households in rural communities have implemented IRWH to improve their household food security status.
The IRWH technique ia sustainable technique that contributes to climate change adaptation through
increased plant available water, buffering during dry spells, increased yields and better RWP enabling food
production.
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58. Pathways for Climate Smart Agriculture (CSA) in the drylads of Africa

Aune Jens B, Adama CoulibaR; ElGailani Abdalfa Abdelrahman Ousmah

1Department of International Environment and Development Studies, Noragric, Norwegian University of Life Sciences,1432
Aas Norway

SAgricultural Research Corporation/ElObeid Research Station, EIObeid, Sudan

This paper summarizes lessons learned on CSA in collaborative programs between Norwegian University of
Life Sciences and national research institutes in Mali, Sudan and Ethiopia. A seriestaftion and onfarms

field experiments were conducted on CSAethhods. Crop establishment is a critical factor in crop production

as seedlings are very exposed to drought, pests and diseases. A key is to find low cost methods for CSA. The
most simple and lowcost way to intensify crop production in the drylands isnrig of seeds in water for prior

to sowing. Seed priming was found to increase yields in the range €020 pearl millet, sorghum and
groundnut. Microdosing in the order of 0.2 to 0.6 g fertilizer per pocket (NPK or DAP) combined with seed
priming increaed yield by 30 to 100 %. The speediness of the work is also a critical factor in crop
establishment as there are few days per year when sowing is feasible. Use of a sowing machine allows sowing
to be done about 10 times faster as compared to manual soveng application of primed seeds and
microdosing by the use of the sowing machine is more precise, furthermore improving crop establishment.
Additional gains were achieved through application of compost as microdosing, mulching, seed coating with
insecticice/fungicide and urea top dressing as microdosing. By combining all these methods, a yield increase,
up to a tripling, has been achieved in sorghum, millet and groundnut. These methods combined improve
water use efficiency through earlier crop establishmegaeed priming), more developed root system (seed
priming and microdosing), less evaporation (mulching) and earlier harvest (all methods combined). The cash
demand for this type intensification is very low, while the value cost ratio is typically abovalidg this type

of intensification attractive to poor farmers. As these methods can be introduced in a sequential manner, they
can be considered as pathway for Climate Smart Agriculture.

Acknowledgement: Financing from Norwegian Ministry of Foreign Affand Dryland Coordination Group
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59. Climate-smart agriculture: panacea, propaganda or paradigm shift?

Rosenstock Todd §.Lamanna Christine Tully Katherine 15, CornerDolloff Caitlirf, Lazaro Miguél|, Girvetz
Evan H

WWorld AgroforestrZentre (ICRAF) and CGIAR Research Program on Climate Change, Agriculture and Food Security, PO Box
3067700110, Nairobi, Kenya

2World Agroforestry Centre (ICRAF), PO Box 804D, Nairobi, Kenya

SUniversity of Maryland, 2108 Plant Sciences Buil@ioligge Park, MD, 20742, USA

4International Center for Tropical Agriculture, Km 17, RectBdlalira, Apartado Aereo 6713, Cali, Colombia
SInternational Center for Tropical Agriculture, PO Bo»08821, Nairobi, Kenya

Development agendas focused onirshte-smart agriculture (CSA) assume that changing farming practices

can simultaneously improve food security, adaptation and mitigation outcomes. So far, however, there has

been a lack of comprehensive information to evaluate this conventional wisdomre KWerreport results from

Al APPOAEOAT 1T A& #3180 OAEAIT OE mndlysishdd the éifechs fof 68 famA 8 7 A
management practices (leguminous intercropped agroforestry, increased protein content of livestock diets,

etc.) on 22 indicatorgonsistent with CSA goals (yield, water use efficiency, carbon sequestration, etc.). Our

search of peereviewed articles in Web of Science produced 144,567 candidate papers. We screened titles,
abstracts and fultext against predetermined inclusion ceitia, for example that the investigation took place

in a tropical developing country and contains primary data on how both a CSA practice ardSwrcontrol

affect a preselected CSA indicator. Mapping the location of the 6,000 studies that met our arileows

geographic and topical clustering in relatively few locations and around relatively few measures of CSA,
indicating potential for bias and highlighting gaps in the evidence for desired CSA objecéwgsgender
inclusiveness). Furthermore, outowes vary widely among studies and locations and are far from clearly

Dl OEOEOA 10 1TACAOGEOAN AOOTCADOGETICE GEOM AGERARICAGAMAAG O
conditions and objectives to be meaningful. @rated, crossoutcome research tend® be sparse except for

a few outcomeby-practice combinations. Thus, grand conclusions about synergies and-inéideamong CSA

components may be unsupported. This mefal AT UOEO DHOTI OEAAO A OOAAEDOI AAT AEI
and can support the &msition from hype to meaningful impact on the ground.

This work was principally funded by CCAFS with supplemental support provided by IFAD, CIFOR and FAO
MICCA.
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