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The Rhetoric: doomsday diversity loss + inevitability of ‘modernization’ + 
lacking diversity monitoring = blindness

 

The Deadlock: business as usual + lack of trust + stalled reforms + limited 
ABS innovation = paralysis

The Change Needed: approaches that are disruptive, holistic and provide 
positive examples of reconciling the interests of global and local 
communities through integrated conservation and innovative farmer’s 
rights arrangements 

Changing the status quo



Moving toward an INTEGRATED CONSERVATION framework 

De Haan et al. forthcoming
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___________________________________________________________________________

Let's first have a peak at our OLD ROOTS



Hawkes, 1973 Ochoa, 1975



Jackson et al., Euphytica, 1980Brush et al., Economic Botany, 1981



Timeline of the evolution of in-situ conservation R&D at CIP 

YEAR FLAGSHIP FEATURE SOURCE
1972-1975 Initial concerns about genetic erosion Hawkes, 1973; Ochoa 1975
1980-1992 Diversity and anthropology in the Andes Brush, 2004; Rhoades, 1990 
1993-2003 ARTC biodiversity Seminario, 2004
1997 till date Community seed banks / repatriation Huaman, 2005; Lüttringhaus et al. 

2021
1998-2010 Papa Andina: value chains for native potatoes Devaux et al. 2006
2005 till date Potato Park (ano 98) – 1st agreement GRAIN, 2005
2006 First in-situ landrace catalogue CIP, 2006
2013 till date Systematic monitoring De Haan et al. 2016
2019 till date Integrated conservation De Haan et al. forthcoming



PERU: a living laboratory of on-farm conservation approaches

• Landscape and reserves: agrobiodiversity 
zones, landscape reserves, park systems

•Benefit Sharing & PES Schemes: ReSCA, 
AGUAPAN

•Cultural reaffirmation

• Seed systems interventions: diversity fairs, 
community seed banks, seed banks,

•Varietal repatriation 

•Market interventions: farmer markets, e-
commerce, geographical indication

•Baselining and cataloging

•Chef and gastronomy movement  

• Inclusion of in NDC’s and national policies
Example: supreme decree 020-2016-MINAGRI



Key differences between ex-situ 
and in-situ conservation systems 

Ex-situ In-situ

Type Formal Informal

Nature Ideally static Commonly dynamic

Objective is conservation Yes No 

Typical managers Genebank curators Smallholder farmers

Typical users Breeders, scientists Smallholder farmers 

Scale (Inter)national Local

Societal embeddedness Low High 

Primary outcome Breeders creating new varieties Farmers adapting to change 

Primary impact(s) Productivity and food security Resilient livelihoods and identity



Science-driven conservation:
✓ Projects (Universities, ARI’s)
✓ Aimed at understanding processes

Research components:
▪ Genetic diversity
▪ Gap analysis
▪ Ecosystem services 
▪ Temporal & spatial comparisons 
▪ Monitoring metrics
▪ Etc.  

Farmer-driven conservation:
✓ What farmers do
✓ Historical phenomenon 
✓ Embedded within livelihood strategies

Role:
▪ Food security & diversity 
▪ Prestige and social value 
▪ Income generation 
▪ Pleasure & satisfaction 
▪ Etc. 

In-situ conservation: PLURALITY

Action-driven conservation:
✓ Projects (NGO’s, ARI’s)
✓ Aimed at support for conservation

Action components:
▪ PES / ABS schemes
▪ Park systems 
▪ Seed fairs 
▪ Market linkages 
▪ Etc.  

= communication interface

Ex-situ conservation:
• Genebanks
• Botanical gardens 
• In-vitro, cryopreservation, 
  cold store, …
• Etc.





Examples of an INTEGRATED CONSERVATION framework 

De Haan et al. forthcoming



1. MONITORING  



A network of systematic monitoring sites or observatories 



Initial regional hotspot  priority setting (2014) Extensive Refinement for Peru (2021-2022)

Source: Chirapaq Ñan Initiative Source: Dawson et al. 2023
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Dawson et al. 2023



A B C

Dawson et al. 2023





IN-SITU MONITORING TOOLBOXStarted with 9 and now 

has 11 tools for 

systematic monitoring



●

●
●

●

●
●

●

= Complete baseline

= Partial baseline

Available on:
* CGSPACE
* DATAVERSE

• Total landrace diversity

•Conservation status (= red list):

 - OCS = evenness 

 - RCF = relative abundance

•Genetic fingerprint for each landrace

•Morphological characterization 

• Ethnobotanical key data

•Agronomic key data

•Nutritional composition

• Spatial distribution maps 

Time-tagged In-Depth Baselining
for each unique hotspots 



Hotspot Yauli – Paucará, Huancavelica



Total Diversity Cataloging 



LEAST ABUNDANTMOST ABUNDANT
Common

Rare

Very rare

Quantitative Landrace Red Listing based on pGIS sampling





Altitudinal distribution (1975–2013) in meter above sea level (H = Huancavelica, P = Pasco)

Floury landraces Bitter landraces

Arce et al., 2019

Monitoring altitudinal shifts and landuse change



Growing 
numbers of 

landrace 
baseline 

catalogues 
revealing 

distribution and 
conservation 

status



PAUCARTAMBO: 100-year timeline and landrace catalogue



Moving towards app-based 
observations using citizen science



Web and Mobile App

APP 
development 

for Potato 
Watchers



The VarScout App
Select and add a variety

Add an observation



First school contest in 2022



2025



www.wikipapa.org



The 2024 
contest



YEDALI (15 YEARS): “I used the VarScout app to explore the different native potato varieties 
with the help of my mom and grandparents. Now I can do my bit to conserve them”



2. RECIPROCITY



What is a custodian farmer and why are they special?



•  Both article 9 of the ITPGRFA and UN Assembly declaration of the IDP 
‘recognize the enormous contribution of indigenous / Andean communities 
and farmers for the conservation and development of plant genetic 
resources which constitutes the basis of food security’.

• Article 9 on Farmers Rights specifically states:

 - Right to equitably participate in sharing benefits

 - Right to participate in making decisions

 - Right to manage farm-saved seed

•  Yet, custodian farmers – while living in marginal conditions - are generally 
not able to articulate their needs, access benefits or propose incentive 
systems for agrobiodiversity conservation

The gap between policy and the reality on the ground



So, what is AGUAPAN and how does 
it offer an innovative solution?

• Voluntary - direct benefit sharing linking the Corporate Social 
Responsibility of potato companies to biodiversity 
conservation

• Self-determination and tangible options to implement 
farmers' rights

• Annual monetary bonus for each household: (i) no overhead, 
(ii) investment for inputs, health, education, (iii)  funds 
managed by the custodians. One company = 50 families

• Since 2019 also a health fund and e-commerce scheme

• An independent Support Group that provides advice, 
supervision, control and mentoring

• Annual assemblies and custodian farmer encounters to 
generate exchanges between peers

• Recognized model: ITPGRFA, WIPO, IP Watch, World Food 
Prize

• Positive global visibility for companies participating



Meet the Farmer Leaders 

(2022-2024 management)



2024 Aurea Mendoza Capcha

1st elected female president  





What are some of the impacts after 11 years?

• Households with access to health, education and farming inputs
• Female and young leaders with enhanced capacity 
• Thousands of unique landraces documented and conserved
• Indigenous farmers proud, aware, connected and considered 





AGUAPAN present at the 
International Day of Potato



Sharing the delight of consuming 
CHAQRU mixtures with consumers   



Other incentive systems 
promoted by AGUAPAN: 
heritage mixtures and markets



3. BACK-UP



Seed Security and Restoration Approaches with Climate Change



Yungay modern variety Resistant bitter landraces

Manua landrace tolerant to frostHail and capacity to recover



Potato Tuber Seed Networks in 
the Andes with and without Stress

With stress 

Without stress 

Arce et al. 2018

•Networks more fragmented and 
contracted with localized stress 

•68% less provisión of  seed

•59% more adquisition of  seed

•11% reduction in the overall 
volume exchanged 

•Minimum number of  
connections needed from source 
to sink shortened (2.8 to 1.6) 



Intensity of  seed exchange depends on the cultivar group

1. Modern 2. Commercial floury

landraces

3. Non-commercial floury landraces

(individual cultivars)

4. Non-commercial floury

landraces (culivar mixtures)
5. Bitter landraces



Repatriation from CIP genebank to communities

Fuente: Lüttringhaus et al. 2021 



INCORPORATION: comparing 2 
regions and 14 custodian farmers 
with the CIP global genebank

Dpto Comunidad Guardianes de papa nativa Codigo # acc Total

Bellavista CHAVEZ CALLUPE, Alda Haydee PasAA 132

Huachón COSME MANDUJANO, María Judith PasAB 66

Chupaca FUERO ANCO, Benigno PasAC 51

La Quinua MENDOZA CAPCHA, Aurea Eulalia PasAD 51

Paucartambo MEZA VILLANUEVA, Rosendo PasAE 77

Huayo TAQUIRE USURIAGA, Marcial Floriano PasAF 52

San Genaro PANDURO CALLUPE, Mateo Zenón PasAG 52

Gargar CARHUARICRA MORALES, Modesto PasAH 63

Inog TORIBIO LAZARO, Teodolinda PasAI 49

Huallamayo ALCANTARA HURTADO, Violeta PasAJ 52

Pasco 645

Dpto Comunidad Agricultor Codigo # acc Total

Caruya ANCO CHIRINOS, Victor Jose LimaAA 207

San Mateo CARLOS CASTILLO, Edgar Alberto LimaAB 107

Huancachi LERMO BELTRAN , Alberta Tabita LimaAD 64

Chocna MICHUE RIVERA, Pedro Bernando LimaAE 56

Lima 434



Genetic diversity comparison based on DArTseq data 

1075 landraces from 14 farmers compared to   4,130 
genebank accession 

41 unique accessions from Pasco 

47 unique accessions from Sierra de Lima 

88 accessions were added to the genebank collection

Integrated conservation is a win-win for farmers and 
genebanks

Model to be replicated for the other 7 AGUAPAN regions



4. COMPLEMENTARY KNOWLEDGE



50 Andean Future Foods 50 recipes for culinary Innovation 

Systematization with detailed 

information on 50 Andean cultivated 

and wild food species and ancestral 

food processing techniques

Recipes from traditional cuisine

and top chefs from Argentina, 

Bolivia, Peru, Ecuador, Colombia 

and Venezuela using native 

species and varietal diversity

FOODS OF THE FUTURE 



Open Access Books on CGSPACE 

https://hdl.handle.net/10568/117367 https://hdl.handle.net/10568/116608 https://hdl.handle.net/10568/116283 

https://hdl.handle.net/10568/117367
https://hdl.handle.net/10568/116608
https://hdl.handle.net/10568/116283








Valor nutricional del chuño negro y blanco

Process*Cultivar Effect Sliced by Process 
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Education, youth and potato genetic resources



Provide evidence and support for public procurement programs



FUTURE VISION:
Network of networks for 
integrated conservation 
across centers of origin, 

in-situ communities, 
CG centers and national 

genebanks systems 



Thank you for your Attention! 

Stef de Haan 
International Potato Center (CIP), Peru
s.dehaan@cgiar.org 
+51941890615

A team effort with support from:

• Many CIP colleagues
• Andean Initiative 
• Grupo Yanapai
• AGUAPAN
• SPDA, Asociacion Pataz
• HZPC, AGRICO and EUROPLANT
• INIA, AGROSAVIA, PROSUCO, UaCh
• GIZ - German Cooperation 
• University of Birmingham 
• Wageningen University and Research 
• Scuola Superiore Sant'Anna
• The McKnight Foundation
• Embassy of New Zealand


	Slide 1
	Slide 2: Changing the status quo
	Slide 3: Moving toward an INTEGRATED CONSERVATION framework 
	Slide 4: Let's first have a peak at our OLD ROOTS
	Slide 5
	Slide 6
	Slide 7: Timeline of the evolution of in-situ conservation R&D at CIP 
	Slide 8: PERU: a living laboratory of on-farm conservation approaches
	Slide 9: Key differences between ex-situ and in-situ conservation systems 
	Slide 10: In-situ conservation: PLURALITY
	Slide 11
	Slide 12: Examples of an INTEGRATED CONSERVATION framework 
	Slide 13
	Slide 14: A network of systematic monitoring sites or observatories 
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Hotspot Yauli – Paucará, Huancavelica
	Slide 22
	Slide 23: Quantitative Landrace Red Listing based on pGIS sampling
	Slide 24
	Slide 25: Monitoring altitudinal shifts and landuse change
	Slide 26
	Slide 27: PAUCARTAMBO: 100-year timeline and landrace catalogue
	Slide 28: Moving towards app-based observations using citizen science
	Slide 29
	Slide 30
	Slide 31: First school contest in 2022
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: So, what is AGUAPAN and how does it offer an innovative solution?
	Slide 40
	Slide 41
	Slide 42
	Slide 43: What are some of the impacts after 11 years?
	Slide 44
	Slide 45: AGUAPAN present at the  International Day of Potato
	Slide 46
	Slide 47: Other incentive systems promoted by AGUAPAN: heritage mixtures and markets
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52: Intensity of seed exchange depends on the cultivar group
	Slide 53: Repatriation from CIP genebank to communities
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63: Education, youth and potato genetic resources
	Slide 64: Provide evidence and support for public procurement programs
	Slide 65
	Slide 66: Thank you for your Attention! 

