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CLIMATE CHANGE ADAPTATION WORKING GROUP SESSION 2: 
VALIDATION OF ADAPTATION PRACTICES 
Summary report  
 
30 November 2022, 16:30-17:30 CEST (UTC +2), on Zoom 
 
Background 
In the first working group session on climate change adaptation, which was held on 13 October 2022, participants were 
introduced to the Technical Guide on Climate Change Adaptation (CCA) for the avocado and pineapple industry that is being 
developed by FAO’s Responsible Fruits project. During that session, climate risks were identified and impacts on production 
were discussed. 
 
In the second session of the CCA working group, the discussion focused on identifying and validating climate change 
adaptation practices. 
 
Session objectives  

1. Identify and validate climate change adaptation practices for the production of tropical fruit found in scientific 
literature. 

2. Share good practices implemented by participants to adapt to climate change risks and discuss how successful 
they have been for avocado and pineapple production in different regions. 

 
Participation 
Twenty-one participants joined the event, representing companies, producers and producer organizations from Colombia, 
Costa Rica, the Dominican Republic and Mexico. 
 
Summary  
The event agenda is presented in Annex 1. All presentation slides are available by sending a request to Responsible-
Fruits@fao.org. This event takes place in the framework of the project’s activities on climate change, which has been 
identified as one of the main sustainability and resilience challenges by project participants. 
 
The session began by revisiting the five main objectives and scope of the CCA guide. It then moved on to present, validate 
and discuss adaptation practices in response to climate change impacts on the production of tropical fruits as found in 
literature; and to discuss adaptation practices used by companies, producers and associations to address climate risks 
specifically affecting avocado and pineapple production. 
 

mailto:Responsible-Fruits@fao.og
mailto:Responsible-Fruits@fao.og
https://www.fao.org/3/cc1647en/cc1647en.pdf
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Part 1 What is the purpose of the Climate Change Adaptation Guide? 
Valentina Pérez-Mardones, FAO  
 
It was recalled that the five main objectives of the CCA guide are to: 

1. Provide up-to-date information on recent and projected climate change effects in key avocado and pineapple 
producing and exporting countries 

2. Identify climate change risks and impacts on the production and trade of avocado and pineapple 
3. Identify adaptation practices and recommendations that may help to address these risks and minimize negative 

impacts 
4. Share good practices adopted by companies to address climate-related production risks 
5. Identify gaps in information, research and technical solutions needed to strengthen the availability and adoption 

of good adaptation practices. 

This second session of the working group focused on points 3. and 4. above. 
 
Part 2 - Validate and share adaptation practices  
Juan Joan Mata Leon, FAO 
 
To reduce or mitigate the effects of climate change on the production of avocado and pineapple, the adoption of adaptation 
practices by producers is important to ensure the continuity of productive activities in the field in spite of changes in climate 
and the presence of extreme weather events. FAO presented examples of climate change adaptation practices in the 
avocado and pineapple industry, which were identified through literature findings (Table 1) and through individual 
consultations (Table 2) held with associations and producers to discuss their main adaptation practices. 
 
To initiate the discussion, some general examples of adaptation practices or solutions that could be used in the avocado 
and pineapple industries were presented. These included: 
 

• Climate information systems: Used to obtain climatic data to improve preparation for extreme weather events and 
for better decision making 

• Water stewardship: Better control, management, and distribution of water through advanced irrigation techniques 
and water storage, particularly during times of drought and high temperatures 

• Climate resilient seedlings: Development of varieties that are resistant to climate change impacts like drought and 
pests 

• Improved post-harvest and processing: Adoption of techniques that minimize fruit loss (e.g. rapid cooling) or 
channel fruit that is not suited for fresh export to processing 

• Capacity building of value chain actors: Increasing awareness and knowledge of climate risks and potential low-cost 
adaptation solutions; working with actors along the chain to understand changes in production due to climate 
impacts (e.g. more second-class fruit to be marketed) 

• Diversification: Intercropping of suitable plants and market diversification to expand fruit distribution 
• Pest and disease management: Updating Integrated Pest Management (IPM) solutions to control new pests and 

respond to greater intensity of outbreaks through the use of microorganisms. 
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Table 1. Climate change adaptation practices for the production of tropical fruits identified through literature 
Climate change impacts  Adaptation practices Adaptation practices description 

High demand for nutrients due 
to temperature changes 

• Composting Adding organic matter, beneficial microorganisms, and nutrients 
to soils 

Soil erosion  • Green manure 
• Plastic cover 
• Intercropping 
• Beneficial microorganisms 

Before planting, cover plants are cut and incorporated into the 
soil with machinery to improve: 
• Soil structure 
• Moisture retention 

Plastic cover: 
• Reduces the impact by raindrops 
• Preserves soil structure 

Increased precipitations • Drainage 

 
 
 
• Contour farming / contour bunds 

Good drainage systems direct water away from the crop and slow 
down runoff. This reduces: 
• Water excess 
• Fungal and bacterial diseases 

Technique that consists of orienting the rows following the level 
curves, so they oppose the passage of rainwater 

Droughts  • Mulching (natural cover) Layer of organic materials in the productive area for: 
• Maintaining levels of organic matter in the soil 
• Reducing evaporation 

 
 
Table 2. Climate change adaptation practices in pineapple and avocado production identified through consultations with 
project participants 

Climate change impacts  Adaptation practices Adaptation practices description 

Higher solar radiation • Protective gear 
• Hydration stations 

High levels of solar radiation can cause health problems for 
workers; labourers wear protective gear that covers them from 
the sun and hydration stations are established in the field where 
they can access cool water 

Higher temperatures/reduction 
of water  

• Reforestation and forest conservation 
• Move productive areas to higher 

altitude 

Program to improve the ecosystem by reforestation of forests in 
municipalities to: 
• Retain soil moisture 
• Maintain bodies of water 

Moving production to areas with a more desirable temperature 
Strong winds • Living fences Fences made of multiple plants rooted to the ground (e.g. trees, 

bushes) close to each other. This helps to: 
• Reduce wind speed 
• Reduce flower losses 
• Retain soil moisture 

Increased pests • Plants used to attract pests (trap 
crops) 

Companion plants within a crop used to attract pests, preventing 
them from causing damage to main crops 

Reduction of pollinators • Water containers combined with 
medicine 

Deposited where pollinators can hydrate due to temperature 
increases, with added medicine which helps pollinators to avoid 
diseases 

Hailstorms/lower temperature • Marketing channels for lower 
category fruits 

Fruits with lower desirable characteristics for export, can be 
marketed through a different method using all available fruit 

Droughts • Climate resilient seedlings Controlled breeding of crop varieties with desired characteristics 
resistant to changes in climate (e.g., heat, drought, humidity)  
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Extreme climatic events • Climate information systems On-farm or nearby weather stations providing information for 
decision-making in production and preparation (e.g., early warning 
systems) for extreme weather events  

Soil erosion • Intercropping 
• Beneficial microorganisms 

Advantages for these adaptations are: 
• Improving moisture retention in soil 
• Protecting from rain impact 
• Reduction of chemical load by agrochemicals and molecules 

rotation 

 
Part 3 - Open discussion  
Juan Joan Mata Leon, FAO, and participants 
 
This discussion was facilitated to further validate the practices described above. This section also enhanced the project 
team’s understanding of what is happening in each producing country and region, and the main adaptation practices being 
adopted by working group participants.  
 
Participants were asked the following questions: 
 

1. Do the adaptation practices identified in the literature and through consultations with companies adequately 
reflect your own efforts to address climate risks? 

2. Are there any additional practices you would like to add? 

 
Most of the participants agreed on the preliminary findings from the literature and consultations. Participants also provided 
more details on the practices used to adapt to climate change for avocado and pineapple production in their regions, as 
shown in Table 3. 
 
Table 3. Adaptation practices for climate change by country and crop – summary of discussion points 

Climate change impacts  Adaptation practices Adaptation practices description Country, region, and crop 
Microclimates  • Use of meteorological stations Access information on weather conditions 

and make technical decisions  
Mexico/Michoacán 
(Avocado) 

Soil erosion • Plant cover (leaf litter, organic 
matter) 

This type of cover helps with: 
• Soil conservation 
• Reduction of erosion 

Mexico/Michoacán 
(Avocado) 

Extreme climatic events 
(hailstorms, strong winds, etc.) 

• Biological corridors 
(preservation of forests 
surrounding the crop) 

• Living fences/windbreakers 
• Reforestation of native forest 

species around the crop 
• Alliances with neighboring 

producers 

Helps with: 
• Controlling temperature 
• Wind protection 
• Hurricane protection 
• Hailstorms protection 
• Water and soil retention 
• Pollinators protection: endemic insects 

Adding native forest species helps with:  
• Recreating a natural ecosystem to 

increase the resistance against climate 
change 

• Attraction of pollinators with endemic 
flowers 

Alliances can help to have a better plan for 
reducing CC impacts with: 

Mexico/Michoacán and 
Jalisco (Avocado) 
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• Committees (research into pollinators 
by producers and research institutes) 

Changes in temperature (higher 
presence of pests and diseases) 

• Organic agriculture 
• Use of less toxic agro-

chemicals 

Both practices aimed to: 
• Reduction of chemicals for the control 

of pests and diseases 
• Molecules rotation 

Mexico/Michoacán 
(Avocado) 

Reduction of precipitations and 
higher temperatures (flower loss 
and abortion) 

• Better irrigation technologies 
• Use of mulch 

Reducing evapo-transpiration and 
increasing soil moisture 

Mexico/Michoacán 
(Avocado) 

Low temperatures for longer 
periods (higher natural flowers 
inductions) 

• Forcing induction of early 
flowers 

Helps to reduce the production of fruit 
earlier in the season 

Costa Rica/ (Pineapple) 

Soil Erosion • Addition of decomposer 
microorganisms and 

• Incorporation of organic 
matter with mechanization 

Adding the pineapple organic matter into 
the soils for: 
• Improving structure 
• Addition of beneficial microorganisms 

Costa Rica/ (Pineapple) 

Higher precipitations • Drainages 
• Plastic covers 

These practices help the crops with: 
• Reducing water excess  
• Reducing mortality of young plants 
• Soil stabilization/landslides prevention 

Colombia/ (Avocado) 

Reduction of pollinators (due to 
higher altitudes, temperature 
increases and chemical use) 

• Incorporating native flowers 
around the crops to attract 
endemic pollinators 

• Working with honey 
producers in the area 

• Pollen-rich plants providing nutrients for 
pollinator activities and improve 
metabolism of pollinators 

• Joint efforts with honey producers to 
build back pollinator populations 

Colombia/ (Avocado) 

 
 
Part 4 - Accelerated genetic improvement of avocado through biotechnological induction of flowering 
Rafael Urrea Lopez, El Centro de Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco, A.C. (CIATEJ) 
 
Dr Rafael Urrea presented research on the molecular mechanisms that control flowering on perennial (avocado) species 
through the application of biotechnology methods in the process of flowering. (Not in the final product of avocado fruit.) 
The development of new varieties with good performance against abiotic and biotic threats is one option to adapt to climate 
change; and the higher the number of resistant varieties, the better the chance for adaptation to climate change. However, 
avocado breeding is scarce due to its long juvenile cycles and heterozygous nature and there are limited research 
developments in this area.  
 
By means of controlled induction of flowering, the research conducted by CIATEJ aims to support plant breeders in reducing 
the time needed for the necessary crosses. This will help in the future to speed-up the development of new varieties that 
are resilient to climate effects. It is the first step of a long-term adaptation method against climate change that is being 
undertaken by the research facility. The three-year research project will finish in 2023 by concluding laboratory trials and 
begin looking for field trials with different avocado varieties. 
 
The presentation was well received by the participants. It increased understanding of adaptation practices beyond the field 
level and highlighted the importance of ongoing research in this area to prepare for future climate risks and shocks.  
Working group participants asked if climate-resilient varieties are available commercially. The speaker clarified that these 
varieties are not yet commercially available and that their development will take time. Field trials are the next step. 
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Part 5 - Wrap up and next steps  
Valentina Pérez-Mardones, FAO 
 
The CCA guide will cover research on climate change impacts and adaptation practices from eleven countries. These 
countries were selected based on their importance in global avocado and pineapple production and trade, and include 
Chile, Colombia, Kenya, Mexico, Peru, and South Africa for avocado; and Costa Rica, Ecuador, Ghana, the Philippines, and 
Thailand for pineapple. Inputs from other producing countries facing similar climate change impacts are welcome. 
 
The next steps for the development of the CCA Guide were presented. Working group participants will be invited to review 
early drafts of the guide next year. They will also be invited to participate in a project-wide validation workshop before 
finalizing the guide. The work plan (Table 4) for developing the guide, including how this work links with the project’s 
ongoing work on resilience, was shared with the participants. 
 
Table 4. Work plan for the development of the Guide Nov 2022-2023 

Timeline Action 

30 November 2022 Second Working Group Session – adaptation recommendations 

Dec-Jan 2022 Write-up of draft chapters 

Feb 2023 Sharing of draft guide with WG members for input (2 weeks for comments) 

March 2023 Webinar to present draft guide key findings to all RTF project participants 

April 2023 Final revisions to CCA guide 

May 2023 Copy editing and publishing 

 
 
As always, the project team welcomes suggestions or questions on the project’s activities at any time. 
 
Please contact us at:  Responsible-Fruits@fao.org 
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Annex 1   
 
Working languages  
The session was held in Spanish. 
 
Agenda  
 

Section Title Facilitator 
Welcome and introduction (5 min) 

• Purpose of the working group and expectations 
• The goal is to develop relevant guidance for the industry thanks to 
the active engagement from participants 

Valentina Perez-Mardones, 
Outreach Specialist, Responsible 
Fruits Project 

Part 1: Validate and share adaptation practices from literature and 
consultations (10 min) 

Juan Mata, Agronomist Responsible 
Tropical Fruits Project  

Part 2: Open discussion (25 min) Juan Mata and participants 
Part 3: Presentation by Dr. Rafael Urrea, researcher at the Center for 
Research and Assistance in Technology and Design of the State of Jalisco 
A.C (CIATEJ) - Development of new avocado varieties more tolerant to the 
effects of climate change in Mexico (10 min) 

Rafael Urrea Lopez, CIATEJ 

Questions and answers (5 min) Juan Mata and participants 
Next steps and Closing (5 min)  Valentina Perez-Mardones 

 
 

 


