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Climate change is already happening
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1. Unpredictable fluctuations in temperature, 

rainfall, frost, pest, disease, 

2. Productivity in low input environments, 

extreme temperatures and  water, degraded soils

3. Growing consumer demand for diverse and 

natural food-based products

4. Interested of communities to retain control 

over their crop resource

Why deliberately mainstream intra-specific crop 

diversity into agricultural production systems?



III. Diversity is accessible, but  is it valued 

and used -- does it                        ?

4. Diversity exists, is accessible, is valued but do 

farmers benefit       from it use?

I. Does diversity  exist in in the production system?

II. Diversity exists but is it                           ?

Lack of funds

Social  constraints, policy constraints

Not perceived as  competitive, not evaluated

Poor performance or cultural acceptability

Management not optimal, policies inhibit use

Insufficient market or non market benefits from use

Weak local institutes and farmer/community leadership

Exists but not in sufficient quantities

An Heuristic Framework: 
Determining where local crop genetic diversity can help achieve SDGs

exists

accessible

perform

benefit

Crit. Revs. Plant Sci.,  2011



I.  Diversity exists:  Significant traditional variety diversity 

continues to be managed by small holder farmers

Jarvis et al., 2008 PNAS

Globally applicable indicators: richness, evenness, divergence

34 to 65 rice per 

community, Nepal

4-5 sorghum varieties 

per farm Burkina faso



Naôtel: from planting to maturity in 7 weeks ïdrought avoidance

X-nuuk nal:  four months ïlong maturing drought resistant
Tuxill et al., 2008

Yucatan, 

Mexico

I. Functional diversity exists: Varietal diversity in the farmerôs field for 

unpredictable rainfall and poor soils?



Local mixture of 3 barley 

landraces (Shangrila, China)

I. Functional diversity exists:  Is varietal diversity in the farmerôs 

field improving production and resilience?

Rice

HH Damage indexHH Variety diversity

Richness & Evenness

Mulumba et al., 2012

Lower probability of 

future damage

1 2 3 4

Maize
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Community Biodiversity Registry Public and Private suppliers

Community seed banksNo. of  seed Sources
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Diversity Fairs

Higher diversity of seed supply sources -- more resilient seed systems 
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II. Diversity is accessible: good quality diverse planting 

materials assessable at the right time, in sufficient quantity

Uganda Ecuador

Morocco
Nepal



II. Diversity is accessible: Diverse sources of planting materials: 

All  wild species were harvest materials 

for rootstock except almonds
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UNEP GEF Cuba 

MAB UNESCO

Bridging natural and managed landscapes

Wild almond Wild apple Wild pistachio Wild walnut

Uzbekistan, 
Kyrgyzstan, 
Tajikistan, 
Kazakhstan, 
Turkmenistan



Shifting from livestock to horticulture using local drought and frost 

resistant apple varieties (Farmer Norkushakov , Uzbekistan)

20132007

III. Performance/Use: 

2014



Mansara

Breeding goal set by farmers:

Ç Improve taste of Mansara landrace rice and productivity

Ç Retain its adaptive traits of specific adaptation in marginal 

conditions

Mansarax Khumal-4 cross

III. Performance/Use:  Improvement ïuse of pro-poor traits , 

keeping a broad genetic base

Participatory Plant Breeding - Nepal



III. Performance/Use:  Reducing crop loss to pest/disease

Can mixtures give a benefit over component monocultures?

467 observations (China, Ecuador, Morocco, Uganda)

Positive 
Yield
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Model Agreements:

ÅMTA on planting material of local 

varieties of fruit crops maintained in 

demonstration plots and nurseries

ÅPrior Informed Consent (PIC)

ÅAgreement on Information Access 

and Exchange

IV. Benefit sharing:  Guidelines: Access and sharing 

benefits in research projects

Central Asia: 58 nurseries producing 

1,500,000 local variety saplings annually
http://centralasia.bioversity.asia/

Nepal: national  network 

of community seed banks 

NGO + Government


