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Artichoke to Ziziphus: Using Agrobiodiversity
to iImprove the availabllity of fruits and

vegetables

Gina Kennedy
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Outline

» What Is agrobiodiversity (ABD)
and why is it helpful?

» Fruit and vegetable research
nighlights

» Fruit and vegetable case studies
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Agricultural Biodiversity
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Agricultural biodiversity — the diversity of crops and their wild relatives, trees, livestock
and landscapes — is a source of nutritious foods, which are culturally acceptable and
often adapted to local and low-input agricultural systems. It is also a source of important
traits for breeding stress-tolerant, nutritious crops and animal breeds.
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Shrinking biodiversity
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The reduction of agricultural biodiversity in global food systems is of increasing concern. From a total of 250,000 known plant species, only 7,000 have been used for human food since the origin of agriculture. Of those, 12 crops and 5 animal species provide 75% of the world’s energy intake. 

Diversification is not only an end in itself, but an important risk-reduction strategy.

Over the last 50 years, human diets have become 37% more similar.

Source:
FAO (1997) The State of the World’s Plant Genetic Resources for Food and Agriculture. Food and Agriculture Organization of the United Nations 511 p. 
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Diets for many children around the globe look like this

India

This example of a child’s meal in India incledes wheat, This example of a child’s meal in Kenya includes
eggplant, and potato. corn flour and cabbage.

Senegal Guatemala

This example of a child’s meal in Senegal indudes This example of a child's meal in Guaternala
cassava and milk. includes corn flour, black beans, and greens.

Chicago Council - HEALTHY FOOD FOR A HEALTHY WORLD, 2015

g


Presenter
Presentation Notes
Our meals, every single day, could look like this, Bland, mostly starchy staples – small amounts of vegetables, little to no protein – 
Lacks colour, mostly white.
This is a diet most likely lacking in important micronutrients – meaning vitamins and minerals will be missing
Unfortunately, this is the reality for many people around the world



But diets should look like this

Brazil Food Based Dietary Guidelines, 2014. Ministry of Health, Brazil
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Presentation Notes
There is no one size fits all solution to a healthy diet, as it depends on many factors including  age, culture and  geography. However, for better health our diets should contain an abundance of fruits and vegetables, whole grains, beans or lentils, nuts and seeds. Recommnedations for meat are very context specific, some populations where meat intakes are very low and iron and zinc deficiencies are high would benefit from increasing meat , while in other populations a decrease in meat or substitution of red meat (particularly ultra processed meats) would be beneficial to health.
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Agrobiodiversity to increase food environment of F/V

- Use species diversity to create year-round availability
- Use intraspecies diversity to select early, late and perennial varieties

 Select across and within for diverse nutrients: micronutrients, fibre,
anti-oxidants

 Select across and within to meet nutritional needs of individuals
(Vitamin A, Iron, Zinc)

- Select across and within to response to climate change (drought
tolerant, flood tolerant, heat resistant)

- Respond to cultural identity and also international curiosity
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Research Highlights

nnnnnnnnnnnnn



Fresh Fruit Available All Year Round

Year-round fruit harvest of vitamin A and C rich fruits Machakos County,
Kenya, Source: Kehlenbeck K, McMullin S (2015) Fruit
Improved Diets and Nutrition in Machakos County, Kenya (Nairobi).
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Our meals, every single day, could look like this, Bland, mostly starchy staples – small amounts of vegetables, little to no protein – 
Lacks colour, mostly white.
This is a diet most likely lacking in important micronutrients – meaning vitamins and minerals will be missing
Unfortunately, this is the reality for many people around the world



Fruit production and consumption: practices,
preferences and attitudes of women in rural
western Kenya

Keding, G. B., Kehlenbeck, K., Kennedy, G., & McMullin, S. (2017). Fruit
production and consumption: practices, preferences and attitudes of women in

rural western Kenya. Food Security, 1-17. Qe |
AN



Results of Fruit study in Western Kenya

- 2 cross-sectional studies (S1 and S2)
272 female respondents

- Low reported consumption 25% of women S1 and
37% of women S2 consumed fruit the day prior to
the interview

-Significantly higher intakes (g/day) in S2
-80% under an intake of 200 g/d

Keding, G. B., Kehlenbeck, K., Kennedy, G., & McMullin, S. (2017). Fruit
production and consumption: practices, preferences and attitudes of women in
rural western Kenya. Food Security, 1-17.



Fruit consumption (%) of households over past seven
days (n 272)

Persea americana
Musa paradisiaca
Citrus sinensis
Psidium guajava
Carica papaya
Mangifera indica
Passiflora edulis
Ananas comaosus
Eriobotrya japonica
Citrullus lanatus
Physalis peruviana
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Attitudes of women in Kenya toward fruit
consumption (n 272)

B Agree M Notsure M Disagree

Important for health of my child

| eat enough fruit

Would buy more if | had the money
Proud to eat cultivated/ purchased

Proud to eat wild

Source: Keding, Kehlenbeck, Kennedy and McMullin, 2017



Drivers of vegetable consumption in urban Nigeria
Lagos and Ibadan, November 2016

C

- Household expenditures for both Veg and Fruit

eclined in rural areas from 2010 to 2012 (10 %

C

own to 8% and 2% to 1%) remained at 9% and

2% In urban (LSMS Nigeria)

-Most vegetables were purchased at open and
traditional markets. Supermarkets are the least

C

ommon outlet for veqgetables.

-Almost all respondents consumed fresh
vegetables (99.8%), tomato, onion, hot peppers,
DGLYV, carrots most common

Source: Thom Achterbosch (Wageningen Economic Research) with Ireen Raaijmakers, Gemma
Tacken, Harriette Snoek and Bussie Maziya-Dixon



African leafy vegetables come out of the shade

Nutritious traditional African leafy vegetables disappearing from
farmers’ field and people’s menus

Bioversity International works with partners in Kenya to revive the

Interest of researchers, growers and consumers in African leafy
vegetables (ALV).




ALV results in Kenya

Initial 8 year Initiative in Kenya
(now continuing in new areas):

o 12 nutritious species (nightshade, spider plant, cow
pea) introduced into formal market

e 450 farmers (mainly women) trained on cultivation

* Increased income, increased dietary diversity &
economic empowerment of women

g



TFT UNEP-GEF Project (2009-2014)

“Conservation and sustainable use of cultivated and wild tropical fruit
diversity: promoting sustainable livelihoods, food security and
ecosystem services”

Countries: India, Indonesia, Malaysia, Thailand

Focus species:
-Mangifera spp.(mango), Anacardiaceae

N v # " !‘" ’h l. o

.Garcinia spp. (mangosteen), Clusiaceae " Tropical Fruit
- - Tree Diversity
-Citrus spp (citrus), Rutaceae coop rmacrics o 1w sy o

Nephelium spp. (rambutan), Sapindaceae
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Mango:
Intra-specific diversity of Mangifera indica: 211 named
varieties recorded across 36 communities in 4 countries
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Tropical Fruit
Tree Diversity
GOOD PRACTICES OF IN SITU AND

ON-FARM CONSERVATION

EDITED BY
Bhuwon Sthapit, Hugo Lamers, Ramanatha Rao
and Arwen Bailey

Farmer ABD custodians

Type 1. Maintains 1-4 varieties, mostly due to
market/income orientation (81 farmers)

Type 2. Maintains 5-9 varieties including commercial
and local varieties for improved pollination and home
consumption (68 farmers)

Type 3: Maintains 10 or more varieties for many
reasons, a hobby, cultural/historic interest in diversity,

helpful to explore different characteristics and uses (7
famers)
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Our meals, every single day, could look like this, Bland, mostly starchy staples – small amounts of vegetables, little to no protein – 
Lacks colour, mostly white.
This is a diet most likely lacking in important micronutrients – meaning vitamins and minerals will be missing
Unfortunately, this is the reality for many people around the world



»

Reasons why farmers maintain mango diversity

= o Routs

Tropical Fruit
Tree Diversity

GOOD PRACTICES OF IN SITU AND
ON-FARM CONSERVATION

EDITED BY
Bhuwon Sthapit, Hugo Lamers, Ramanatha Rao
and Arwen Bailey

Lengthens months that farmers earn income (Mr.
Chhote Lal’'s income from mango begins in
May/June with early sale of the fruit from varieties
suitable for mango pickle, and continues after July”

Farmers avoid the dip in market price associated
with the most popular commercialized varieties.

The flowers of some varieties attract more
pollinators and can increase yields by 10-25 per
cent

Farmers maintain mixture of commercial and
traditional varieties for income and their diverse
culinary home use (pickle, juice, spices and fresh
fruit)

Some traditional varieties are taller, so birds are
attracted to these and this minimizes damage to

commercial varieties (_\:,
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Our meals, every single day, could look like this, Bland, mostly starchy staples – small amounts of vegetables, little to no protein – 
Lacks colour, mostly white.
This is a diet most likely lacking in important micronutrients – meaning vitamins and minerals will be missing
Unfortunately, this is the reality for many people around the world



BFN UNEP-GEF Project (2012-2017)

“Mainstreaming biodiversity for nutrition and health”

Context: Part of the CBD Cross-cutting initiative on biodiversity for food and nutrition (COP 8
Decision VII1/23 -2006)

Target countries: Brazil, Kenya, Sri Lanka and Turkey/ Bioversity coordinated
Time frame: 2012 - 2017

General objective: strengthen the conservation and sustainable use of agricultural biodiversity
by providing evidence of its benefits for nutrition and well-being and mainstreaming into
national/global nutrition policies and strategies

Specific objectives:
> Widen knowledge base of how underutilized native species can contribute to food security
> Increase awareness on how biodiversity can contribute to food and nutrition
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Case of Brazil: of the 73 target species (many native) 49
characterized for nutritional content

Vitamin A

1204

(mcgRAE/100g) 844
663
552
59 57 I

Papaya Passion fruit Carrot  Pitanga Tucuma  Buriti
Vitamin C 1888
(mg/1009)
420
112 126
Lime Orange Tangerine Cagaita Mangaba Camu
camu
2\
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Presentation Notes
Nutritional composition data was found and compiled for 49 of the 73 species. Data available in literature is limited, especially on fibre, vitamin and mineral content. 
Data generated seems to indicate Brazilian underutilized native fruits have superior nutritional content compared to more commonly consumed fruits.  
BFN is developing regional capacities and creating a network of researchers to better promote nutritious native species.



ABD In school feeding programme

Provision of healthy meals = at least 20%
of the nutritional needs during the school
year

Law passed in 2009 which stresses that
30% of food procured for school feeding
under the PNAE must be sourced from
local family famers

>40 million students — future consumers

Lobbying and advocacy by key actors to
link Food Acquisition Program (PAA)
and the National School Feeding
Program (PNAE)

Source: Hunter et al., 2016 ﬁp’\
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Presentation Notes
“One of the achievements so far is that the program is informing public policies involved in school feeding, for example, by providing a list of nutrient-rich native species for possible inclusion in their menus and therefore in procurement. Increased purchases of these species in schools is also being monitored”, Danny Hunter.


Food procurement programme

Beneficiaries: family farmers and people in
situation of food insecurity

Programme activities:

- purchasing from family farms and donates to
social assistance entities

» establishes networks to tie different local
associations

. pays 30% more for organic and agro-
ecological food

- prioritizes indigenous communities and
quilombolas

Photo credit: Conab
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The National School Feeding Program (PNAE), one of the project’s partner initiatives, has a critical food procurement component which ensures that 30% of produce is bought from small-scale producers. This is resulting in the empowerment of producers not only through this income stream, which also pays a premium of 30% on sustainably produced local foods, but through the creation of cooperatives which often include marginalized producers, such as indigenous communities.
It also encourages diversified production on the farm which in turn increases resilience, for example to extreme weather events such as drought, which can destroy an entire harvest of a single crop. 

At the moment, the diversity count is low in terms of species being purchased through the program but this also means there is a great opportunity to monitor how increasing the diversity produced, purchased and consumed will in the longer-term improve nutrition and affect the livelihoods of the small-scale producers involved.


2016 Ordinance on Sociobiodiversity

Public policy signed by
Brazilian Ministry of the
Environment and Ministry of
Social Development and
Fight Against Hunger.

The Ordinance is the first to
define and support A | "
nutritionally important native Pholo: Sterca (ropcal chestnu) Creit Femando Tatagica
species.

More at www.b4fn.org
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New Ordinance on Sociobiodiversity – a public policy approved by the federal government for recommendation and regulation –  was signed in June 2016 by the Brazilian Ministry of the Environment and Ministry of Social Development and Fight Against Hunger. The ordinance is the first to define and support nutritionally important native species. Both Ministries consider it will help to increase knowledge and promote sustainable use of species of sociobiodiversity and its consequent conservation in Brazil.

Revise National Biodiversity Strategy and Action Plan to comply with Aichi Biodiversity Targets of the Convention on Biological Diversity

A set of tools and methods generated by countries for the effective mainstreaming of biodiversity into food and nutrition strategies will be shared with relevant practitioners. 



Vitamin A Banana

Cavendish 26

Utin lap 8508




Outscaling nutrient-dense bananas
In Eastern Africa

Banana are an important crop to the
livelihoods of millions of rural

poor people in East Africa

Bananas are a food security crop
(perennial, mixed/intercropped)
Together Uganda, Rwanda and
Burundi, consumption is about 3-11
bananas/day

An affordable banana-dish for any
social-economic group



Presenter
Presentation Notes
Bioversity International is working in banana-based systems in Eastern Africa to promote the uptake of pro-vitamin A carotenoid communities that are vulnerable to vitamin A deficiency. We have already conducted agronomic and organoleptic trials and are not working with communities to develop recipes for wider uptake and inclusion of pro-vitamin A banana in the diet
The most recent research activity is the establishment of trials within DRC, Burundi, Uganda and Tanzania  of Musa cultivars of different sub-groups (plantain, East African Highland bananas, ABB cooking bananas, AA and AAA dessert bananas, Pacific plantains and AA cooking bananas) with above average levels of pVACs (total beta-carotene equivalents of between 40-95 t-BC µg /gdw, giving a retinal activity equivalent (RAE) of more than 333 µg/100gdw). This activity has gone hand in hand with evaluation of agronomic performance of these cultivars to establish which of them could produce yields comparable to local cultivars within Eastern Africa. Data on agronomic evaluation is still being analyzed but preliminary findings indicate that at least four of the cultivars on the trials have potential of performing well within Eastern Africa. 




Project Pathway

Screening

Testing

Information
transfer

Dissemination
of materials

Monitoring

>400 accessions screened, (2005-
2008)

12 accessions selected &
agronomic trials established for
testing, organoleptic trials involving
local farmers (2010-2012: on going)

Used TOT approach to reach
community resource persons &
community members (From 2013)

Multiplication carried out, mother
gardens maintained, macro-
propagation ( From 2014:0n-going)

To access adoption on farm and for
diets (begun 2014:0n -going
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Presentation Notes
It is important to note that initial screening was done for iron, zinc and provitamin A, of the three nutrients only vitamin A was founf to be in substrancial amounts. Of the many accessions screened, 12 were later selected for 1st round testing in east Africa ( we plan to keep adding a few more varieties into the trials every project cycle. During setting up trials we ensured that trials are set in different agro-ecological zones and features measures include; growth characteristics, yield, resistance to diseases and cycle length. Regarding information transfer (capacity building) is a continuous process and it is done through various forms, formal trainings, informal trainings through community gatherings, through IEC materials (brochures, factsheets, posters) and also local partners. Dissemination of materials and follow up is also a continuous process. For follow up, we have baseline information on all the farmers that we have had direct contact with and we have begun regular visits on-farm to see how the varieties are performing against other local vareties, how farmers are taking care of them and their perceptions. We will also be following up to access the use of the banana varieties within household diets


Key Findings

-5 accessions with good
agronomic attributes in
Eastern Africa: (Lal,
Lahi, Apantu, Pelipita,
Bira

Apantu Lai (Dessert)
-Overall sensory (Plantain)
acceptabillity score

ranged from3-4onal

to 5 Likert scale.

-Overall acceptance of
Apantu, Bira & To’o not
significantly different

. Pelipita Lahi (Cooking)
from the local cultivars. (Cooking)



The President of Uganda learns about
Vitamin A banana
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8.2 Specific priorities for action
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#° Much more investment in research on fruits and ==
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Is urgently required.
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2016 Foresight Report, Food systems and diets: Facing the challenges of the
21st Century. Global Panel on Agriculture and Food Systems for Nutrition.
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Cultivate ABD Champions
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