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  Global spinach collections 
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increasing world population climate change  

Guarantee food security: two major challenges  

http://upload.wikimedia.org/wikipedia/commons/7/77/World-Population-1800-2100.png
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Responding to challenges 

One way to respond to these challenges is to 

develop improved varieties and cultivation methods 

which can help to increase our food production 
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Why do we need genebanks? 

 For the development of 
improved varieties genetic 
resources are needed 

 But loss of biodiversity is taking 
place to a large extent 

 Consequently: there is a clear 
need to halt this loss of 
biodiversity 

 In situ management (e.g. nature 
reserves) 

 Ex situ management (e.g. 
genebanks) 
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Overview major genebanks worldwide 
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CGN: vegetable genebank! 

 In genebanks worldwide 
cereals and pulses 
account for 60% of their 
content; vegetables only 
7% -> large gaps present.  

 The Netherlands has a 
strong vegetable breeding 
sector, therefore the 
national gene bank CGN 
focuses on these type of 
crops 
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General overview CGN crop collections 

Arable crops 

 cereals            8538 

 forages     966 

 flax       952 

 

 

 

 

Total          10456 

Vegetables 

 leafy vegetables 2973 

 fruit vegetables 3727 

 crucifers  1780 

 Allium crops    377 

 potato  1379 

 pulses  1798 

 

Total           12034    
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Spinacia in genebanks worldwide 

 In total 2100 acc: 1800 acc. S. oleracea (incl 700 landraces, 
20 acc S. turkestanica and 10 acc S. tetrandra (+ 250 acc. 
Spinacia sp) 

 

 CGN has the largest available Spinacia collection worldwide 

 CGN: 387 acc, (PR China: 326 acc), USDA: 301 acc, IPK: 
214 acc, (VIR: 218 acc) 

 

 Since 1988 7747 Spinacia requests at CGN have been 
registered, making it the most requested CGN collection on 
accession basis  
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CGN spinach collection (before collecting missions) 

species # accessions 

    

S. oleracea 383 

landraces 106 

cultivars 146 

unknown 131 

S. turkestanica 4 

    

total 387 
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The rationale behind Spinacia CWR collecting 

 Spinach crop wild 

relatives proved to be 

an important gene 

reservoir for breeding 

improved cv’s 

 Spinach CWR are  

almost not present in 

genebanks worldwide 
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Collecting spinach CWR in their centres of diversity 

S. turkestanica 

 

S. tetrandra 
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Expedition 2008: S. turkestanica  

 Collecting area: 

Uzbekistan -Tajikistan 

 Habitat: cultivated 

steppe area; loess 

(sandy clay) soil; along 

the edges of non-

irrigated, non-fertilized 

fields (bogara fields) 

 collected: 66 acc. S. 

turkestanica and 2 acc 

landraces S. oleracea  
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Typical habitat of S. turkestanica 
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Expedition 2011: S. tetrandra  

 Collecting area: 

Azerbaijan, Georgia, 

Armenia 

 Habitats: ranging from 

nutrient poor clay soils, 

along rivulets, road 

sides, bogara fields  

 Collected: 39 acc. S. 

tetrandra and 14 acc. 

landraces S. oleracea  
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One of the habitats of S. tetrandra 
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Results of the Spinacia collecting 

expeditions 
 

430% 490

% 

1% 
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 Regeneration of 

Spinacia 

 development of 

regeneration protocols 

 in close cooperation 

with breeding 

companies 
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http://documents.plant.wur.nl/cgn/pgr/LVintro/  

Overview of global available Spinacia accessions  
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Concluding remarks 

  Two successful expeditions took place to collect 

  CWR and LR of spinach 

 the size of global S. turkestanica (20 -> 86) and S. tetrandra 

( 10 -> 59) collections was increased considerably 

 the number of CWR Spinacia accessions is still low: so there 

is still a need  for collecting in other countries to increase 

CWR spinach numbers/diversity 

 The expeditions were successful due to the help of  

 local experts, competent national authorities on PGR and 

breeding companies 
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Thanks for your attention 
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