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About Potato Genetic Diversity 





R&D oriented in-situ conservation:
 Projects (NGO, NARI, Universities)

 Aimed to support farmer conservation

R&D components:

 Seed system interventions

 ICM interventions 

 Cultural reaffirmation 

 Value chains with diversity

 Education programs 

 Etc.  

Farmer-driven in-situ conservation:
 What farmers do

 Historical phenomenon 

 Embedded within livelihood strategies

Role:

 Food security & diversity 

 Prestige and social value 

 Income generation 

 Pleasure & satisfaction 

 Etc. 

Ex-situ conservation:
• Genebanks

• Botanical gardens 

• In-vitro, cryopreservation, 

cold store, …

• Etc.= interface

About In-Situ Conservation 



Rationale for Long Term-Monitoring 

Most on-farm conservation projects do not allow 

for systematic comparison of loss or enrichment 

because:

• Lack of historical data does not allows for timeline 

comparison;

• There is little agreement on methods and metrics 

to be used for baseline research + monitoring; 

• Researchers still think short-term with a lack of 

attention to benchmark site selection and 

accessible databases.



Example of a Timeline Comparison 

Unweighted neighbor joining dissimilarity 

tree comparing an in-situ and ex-situ

population (n = 989 / n = 173)

Comparing allelic diversity

Comparing landrace diversity

Diversity 2013 5:505-521



What is the Chirapaq Ñan Initiative?

A network for the long-

term monitoring of in-situ

conserved potato genetic 

diversity in light of socio-

environmental change

•Total diversity

• Relative diversity

• Spatial diversity

• Threats to conservation

• Collective knowledge
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Variables:

- Passport data

- Species distribution 

- Expert opinion

- Ethnicity

- Language 

- Proximity CWR

-Partnership strength

-Threat level 

- Others …..



1. Total Diversity 



Characterization and Documentation



Apurimac (red): 187

Huancavelica (green): 439

Ref Set samples (black): 741

CHA
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ADG
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STN
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AJH

CUR

5x

TBR

Principal Coordinate Analysis of in-situ conserved potato 

landraces compared to an ex-situ composite reference set
(year 1 out of min. 3 years of baseline research per site)

Factorial analysis by DARwin 5.0

Apurimac

(%)

Huancavelica 

(%)

Diploid 24.6 22.3

Triploid 16.0 24.6

Tetraploid 57.3 50.4

Pentaploid 2.1 2.7



Yuraq Llumchuy Waqachi

Hotspot –based Potato Landrace Catalogue

Web Chirapaq

Hotspot selection: Huancavelica

“White make daughter-in-law cry” belongs to Solanum chaucha. Landrace moderately

resistant to Phytophthora infestans. The legend has it that this landrace was used in a pre-

wedding test which demanded the girls to peel the potato without breaking of the deep

eyes. Uses: boiling and earth oven.

Deep



KHIPU, a graph designed for summarizing molecular 

diversity using SSR data
Khipu (talking knots), a numerical recording system historically

used in the region of Andean South America by the Incas

Khipu, early printed version

Meyers Konversations-

Lexikon, 1988

Khipu, on-line version



2. Relative Diversity 

Region Cultivar 

category

N Very 

scarce

Scarce Un-

common

Common Abundant

Huancavelica Native-floury 174 100 11 18 28 17

Native-bitter 13 1 2 3 4 3

Improved 12 3 0 1 5 3

Apurimac Native-floury 172 82 16 23 32 18

Native-bitter 11 0 2 4 3 2

Improved 6 0 1 2 1 2

RELATIVE CULTIVAR FREQUENCY (%)

Region Cultivar 

category

N Very Few 

Households

Few 

Households

Many 

Households

Most 

Households

Huancavelica Native-floury 174 69 50 39 16

Native-bitter 13 2 7 3 1

Improved 12 1 4 5 2

Apurimac Native-floury 172 71 47 39 0

Native-bitter 11 5 3 2 1

Improved 6 0 3 3 15

OVERALL CULTIVAR FREQUENCY (%)

LR



3. Spatial Diversity 



Native-floury LR

Native-bitter LR

Bred varieties

HS: Huancavelica

HS: Junín

HS: Apurimac



Area by landrace (example Apurimac

hotspot, 180 households, 727 fields) 

BRED VARIETIES (n=6) BITTER LANDRACE (n=11) FLOURY LANDRACE (n=172)
Variety Area m2 % Landrace Area m2 % Landrace Area m2 %
Canchan 5162.5 54.5 Yurac Sunchus 13160.1 61.8 Suhuallulla 44105.8 18.2
Chasca 3164.0 33.4 Waña 3756.1 17.6 Michi Sencca 16602.3 6.8
Cica 755.9 8.0 Sipa Waña 1468.9 6.9 Puka Suhuallulla 16590.9 6.8
Negra andina 192.8 2.0 Azul Waña 1212.2 5.7 Puca Suso 15831.4 6.5
Mariva 127.0 1.3 Waña Blanca 1110.6 5.2 Ccompis 12059.5 5.0
Yungay 64.7 0.7 Yana Waccrillo 377.3 1.8 Suso 8050.1 3.3
Total 9466.7 100.0 Waña Linle 153.4 0.7 Linli 7415.2 3.1

Waña Azul 23.1 0.1 Puca Ñawi 7099.5 2.9
Yana Waña 22.0 0.1 Peruanita 6814.0 2.8
Wana Quilla 5.0 0.0 Yurac Suso 5994.9 2.5
Yurac Waña 2.0 0.0 Paccos 5525.5 2.3
Total 21290.6 100.0 Salamanca 5322.9 2.2

Yana Suso 4656.4 1.9
Sipa 4296.7 1.8
Puka Huayro 4078.6 1.7
Waman Uma 3100.6 1.3
Yurac Suhuallulla 2957.1 1.2
Waca Ñawi 2948.8 1.2
Ccallwa 2877.0 1.2
Allqa Risco 2875.4 1.2
Pasña 2680.6 1.1
Lercay 2473.7 1.0
Huancucho 2350.9 1.0
Calaucucha 2251.1 0.9
Yurac Ccompis 2244.1 0.9
Muro Huayro 2042.7 0.8
Yana Suhuallulla 1949.8 0.8
Qulluna 1949.3 0.8



4. Threats to Conservation 

Premnotrypes spp. Phytopthora infestans

Mining Out of season frost



5. Collective Knowledge



Curricula building with CK



Non Intervention versus Benefits

Kichki, Huanuco, 15-06-2013



Mercado Saludable (Lima, 2013 - 2014)



Linking CSR to ABS



Concluding remarks

• Systematic long-term monitoring is anticipated to 

provide robust intelligence about landrace 

conservation status.

• Baseline research will allow for future time series 

comparison, genetic gap analysis and spatial 

distribution mapping.

• Participation of custodian farmers, NGO’s, 

governments and indigenous organizations is key.

• Model can be expanded to other crops and 

regions. 

• A global network for systematic monitoring? 



Thank you! 

Follow us on Facebook: www.facebook.com/ChirapaqNan


