
From Feeding to Nourishing 
a Growing World

Elizabeth Mitcham
Director

Horticulture Innovation Lab



Global Nutrition Report (IFPRI 2016)

Presenter
Presentation Notes
The graphic shows the number of countries at various stages of progress against global nutrition targets.  Red indicates little to no progress and green is on course.  You can see there has been some progress on stunting and wasting of children, and even overweight in children; but the numbers for anemia in women and overweight, obesity and diabetes in adults are very bad.



http://www.pbhfoundation.org/

http://www.fruitsandveggiesmorematters.org/

Presenter
Presentation Notes
Fruits and Vegetables are one of the few if only food groups associated with both reduced stunting and reduced death from heart disease.  They are good sources of vitamin A, C, and K, as well as anthocyanins and other phytonutrients.  We are recommended to eat a range of colors every day.



Presenter
Presentation Notes
We need to change our dialogue.  Talk about NUTRITION security instead of Food Security.  Lead by example. 1. What we eat, 2. what we serve at conferences and meetings, what we give as gifts.  We need to talk about the benefits of Fruits and Vegetables for national security, civil unrest, health implications and lost productivity from diet-related diseases.



Nutrition 
Security

Presenter
Presentation Notes
Prioritize investments in F&V, raise awareness of consequences of food choices, requires a multisectoral approach



Presenter
Presentation Notes
We need to drive demand for consumption of fruits and vegetables more effectively, as was discussed yesterday.   We need to make fruits and vegetables COOL!  Here are a few examples from an ad campaign years ago in the US that was paid for by the New York Times as part of a story about the lack of effective promotion for F&V.  Perhaps we need some COOL Ads for rural radio and promotional materials for schools.



Market Connections

Presenter
Presentation Notes
Farmers need to be connected to markets to have the incentive to invest in improved practices.  In Cambodia, a cooperative markets their own vegetables in towns and neighborhoods via a tuk tuk fitted with an insulated box.  The vegetables, produced using conservation agriculture methods, are marketed under a special brand recognizing the benefits to the environment and the community.  Customers buy the products quickly.  Other options to develop market linkages is Participatory Market Chain Assessment and hosting trade fairs with producers and buyers.



Postharvest Handling in 
Developing World

Presenter
Presentation Notes
Postharvest handling is frequently very rudimentary with little temperature management leading to high postharvest losses.



Examples of Shipping Containers Used in 
Developing Countries

Presenter
Presentation Notes
Handling is very rough and packaging offers little to no protection.  



Presenter
Presentation Notes
In this example, beautiful bitter gourds are being shoved into these large sacks for transportation.



Cardboard vs. Reusable Plastic Crates

• Support product
• Washable
• Resistant to moisture

Presenter
Presentation Notes
What is the best choice for improved packaging?  Cardboard is less expensive but susceptible to moisture and intended for single use.  Single use plastic crates are available in some countries.  But cannot be used for transport without transferring the product upon transfer to the buyer.  Can we make returnable plastic crates feasible?  How can we implement a successful reuse system in emerging economies – theft issues, cost to return and wash.



CoolBot Cold Rooms

Presenter
Presentation Notes
The cold chain is essential to full development of the horticulture sector – at some point.  Where can these be most effectively used?  What use models are most effective?  We are beginning to develop cost-benefit data but more is needed.



Presenter
Presentation Notes
We should look to technological approaches to facilitate farmer connections to markets, such as Loop in India which is an online platform that connects growers to buyers and provides transport and sales services.  Farmers are immediately paid through the App.  Show Video.



Maintaining the Dry Chain
• Thorough drying of any dried product after harvest

• Seeds, fruits, vegetables, nuts, grains, legumes
• Challenging in warm humid environments

• Once products are dried to 60 to 70% moisture 
content, must be kept dry

• Must also prevent increase in moisture content in 
humid climates

• Mold and insect activity
• Aflatoxin contamination (anti-nutrient)

Presenter
Presentation Notes
As important as the cold chain is the dry chain.  Thorough drying of harvested produce and effective dry-storage is essential to prevent losses and prevent growth of aflatoxin producing fungi.



Maintaining the Dry Chain
• Thorough drying of any dried product after harvest

• Seeds, fruits, vegetables, nuts, grains, legumes
• Challenging in warm humid environments

• Once products are dried to 60 to 70% moisture 
content, must be kept dry

• Must also prevent increase in moisture content in 
humid climates

• Mold and insect activity
• Aflatoxin contamination (anti-nutrient)

Presenter
Presentation Notes
Add new photo?



Processing to Preserve the 
Colorful Harvest

Presenter
Presentation Notes
Processing is a great strategy to preserve gluts in production, but we need to work with the private sector to encourage production of healthy options that are as close to fresh as possible.



Politics matters: Aligning agricultural 
production priorities with healthy 
diets



+ 8.72%

+ 3.2%

Krishna Bahadur KCID et al., 2018 

Presenter
Presentation Notes
The graph compares global food production (blue bars) based on FAO data in 2011 with nutritional recommendations based on Harvard University’s Heathy Eating Plate model. The X axis is the number of dietary servings per person per day.



Presenter
Presentation Notes
What do we need to do to increase production of F+V?  Production of vegetables tends to be very seasonal. Irrigation is a key input especially during period of low or erratic rainfall.



Variety Improvement and Evaluation



BT Brinjal in Bangladesh
Fruit Borer Control

In SE Asia eggplant can 
receive 30-50 pesticide 
applications per 70 day 

season. A biotech solution 
exists – ABSPII (Bt gene)

Presenter
Presentation Notes
Genetic resistance to diseases and pests has potential.  Other methods of biological control for pests and diseases are critically needed.



Protected Culture
• Row Covers
• Nethouses
• Greenhouses

Presenter
Presentation Notes
Protected culture offers many benefits for horticulture crop producers.  They range from sophisticated greenhouses with full environment control to simple net houses as seen here.  They provide protection from rain (net houses reduce the impact of rain) and can reduce insect pressure.



Conservation Agriculture

Presenter
Presentation Notes
As a complement to drip irrigation systems, adoption of conservation agriculture practices (no till, continuous mulch) has been shown to be successful for vegetable production, maintaining or increasing productivity and reducing labor. But



Grafting of Vegetable Seedlings

Presenter
Presentation Notes
Grafting of seedlings is a powerful tool to take advantage of the genetics of the rootstock AND the scion. This is true for fruit trees as well as vegetables.  Grafting provides an opportunity for agribusiness development and employment.  Women are particularly suited to this work, but it requires continued research to select the best scions and rootstocks for new pest challenges that develop.



Presenter
Presentation Notes
We need to further explore creative strategies for providing low interest financing to farmers to allow them to more affordably invest in their farming operations.  Like this shared interest savings group, and our Mas Riego program’s youth cooperative loan program for drip irrigation in Guatemala provides a low cost mechanism for farmers to invest.  



Presenter
Presentation Notes
We need to enhance capacity of students, faculty, extension, NGOs and farmers through curriculum development and youth training and engagement. Especially entrepreneurship and agribusiness training so that the capacity to conduct research and extend solutions for the problems of tomorrow exists in the local environment.



Horticulture 
Innovation Lab 
Network

Presenter
Presentation Notes
The Horticulture Innovation Lab’s Network of researchers is ready to collaborate with donors, implementers and other researchers who share our passion for fruits and vegetables for development.  Please reach out to us to discuss how we can work together moving forward to advance these ideas.



Aligning the Food System 
For Fruits and Vegetables

White paper summarizes 
2017 conference at UC Davis, 
co-hosted by

horticulture.ucdavis.edu/event/
nutrition-2017



horticulture.ucdavis.edu/event/
nutrition-2017

Sections:
• Health case for investing in 

fruits and vegetables
• Economic case for investing 

in fruits and vegetables
• Strategies to increase 

consumption
• Questions and topics for 

further research
• References list



Thank You

 Connect on Twitter: @HortInnovLab

 On Facebook.com/HortInnovLab

 Videos on YouTube.com/HortCRSP

 Subscribe to our newsletter: 
http://blog.horticulture.ucdavis.edu

For more information:  

http://horticulture.ucdavis.edu

http://horticulture.ucdavis.edu/
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