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Content of the presentation 

• Diversity in agrifood chain - what we mean with agrobiodiversity? 

•   

• Potential of crop diversification in primary production and farming  

 

• Potential of diversification in agrifood products   
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       Diversity of consumers – diets, healt requirements,  

         preferences,  etc 

 

      Diversity of the delivery chain – where consumes buy  

       the products, in the net, special shops, markets  

  

     Diversity of manufactured products – raw material used for  

        different products 

 

    Diversity of selling agrifood products – directly from a farm,  

      direct- sellinf rings, wholesale or retail sale  

  

   Diversity of farm structure – way of earnings,  

     crops, animals, services, contracts, tourism,   

 

  Diversity of gropping systems – how crops are cultivated,  

    crop rotations, mixed cropping, direct sowing, organic farming 

 

 Species diversity – how many different  crops are produced 

 

Genetic diversity – how many local races, varieties, are available and produced 

Diversity in the agrifood  chain 
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Diversity in Finnish agrifood chain 

• 50 999 agri- and horticultural enterprises: 17 800 + 13500 cereals + other plant 

production, 885 greenhouse production, 12230 outdoor, milk and beef production, 1200 pig 

and poultry husbandry, 2680 other grazing livestock, 2100 mixed production   

• 176 plant species cultivated in agriculture and horticulture (2014) 

• 4 crop covers about 78 % of the arable land 

• 15 % of the production is used for food and 67 % for feed 

• 600 farms selling products  directly   

• More than 150 REKO and other direct selling rings to shorten the 

delivery chain  from farm to consumers 

• 1300 small, specialised retail shops, the total number is 4000    

• Two biggest retail chain consists about 80 % of the total sale volume 

• 25 000 retail sale products (?), the number of food products is unknown 

• The import of food and plant derived raw materials during one month 

(August, 2016) was 293 milj euros (Export 8/2016 was 106 milj euros 

(Finnish customs).  
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Fig. 1. Frequency of monoculture in crop rotations of  spring sown cereals.  The colour of 

different areas (ELY, Centre for Economic Development, Transport and the Environment) 

illustrates  the prevalence of monoculture over 5 years period. Bright red – about 37 % of the 

field area has been monocropped during the observed period – Bright green - about  20 % of 

the field area has been monocropped during the observed period. 

ELY-borders C National land survey Finland 2015  

1995 - 1999 2007 - 2011 

Diversity of cultivation practises – frequency of crop rotations  
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Diversity of cultivation practises – frequency of crop rotations  

-> In Finland, the frequency of crop rotation 

practises increased by 2007 – 2011  

-> In some areas mooculture of spring wheat 

was increased 
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Edible plants: Database for 27 600  species listed in ‘Food Plants International’ 

http://foodplantsinternational.com/plants/   

 

Crops in temperate areas: Database for more than 7000 useful plants in ‘Plants 

for A Future’ http //www.pfaf.org/user/Default.aspx 

 

TOP 10, the most  important crops in the world: corn, wheat , rice, potato, 

cassawa, soy beans , sweet potato, sorghum , yams,  plantains. Business inside 

– fewer than 20 species now provide 90% of our food 

 

In Finland, about 176 crops (2014), of which grasses, barley, oat and wheat, 

consist 78 % of the total arable land. (Source http://stat.luke.fi/kaytossa-oleva-

maatalousmaa and Luke’s specialists) 

 

In the world: 350 699 accepted species names in ’The Plant List’   

http://www.theplantlist.org/  642 plant families & 17 020 plant genera. 

Diversity of potential crop species - databases   

http://foodplantsinternational.com/plants/
http://foodplantsinternational.com/plants/
http://foodplantsinternational.com/plants/
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://stat.luke.fi/kaytossa-oleva-maatalousmaa
http://www.theplantlist.org/
http://www.theplantlist.org/
http://www.theplantlist.org/
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Fig.2 Pre-crop effect (kg/ha) of eight different crops to the yield of spring wheat 

for three years. Keskitalo, M. 2015.  In: Viljelykiertojen monipuolistaminen  Tieto tuottamaan 141: p. 10-11.  

 

Kg/ha 

Crop diversity and yield formation – an example of precrop effect 

3rd year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    

2nd year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    

1st year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    
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Fig.2 Pre-crop effect (kg/ha) of eight different crops to the yield of spring wheat 

for three years. Keskitalo, M. 2015.  In: Viljelykiertojen monipuolistaminen  Tieto tuottamaan 141: p. 10-11.  

 

 

Kg/ha 

Crop diversity and yield formation – an example of precrop effect 

3rd year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    

2nd year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    

1st year. Yield of spring  

wheat compared to  

monocropped spring  

wheat    

-> Spring wheat yielded 250 – 700 kg more after the precrops 
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Fig. 3 The relationship between the family farm income and the diversity of cultivated crops in the  

farm during 2010 – 2014. The family income was classified into ’good’, ’average’ and ’weak’ and  

the diversity of the crops is expressed as Shannon-Weaver index.  
The data is from Uusimaa, Varsinais-Suomi, Satakunta, Pirkanmaa, Pohjois-Karjala, Etelä-Pohjanmaa and  

Pohjois-Pohjanmaa Centres for Economic Development, Transport and the Environment. Source:  

Economydoctor. Agriculture and Horticulture (luke.fi/economydoctor). Data: Luke Profitability bookkeeping results.   
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Fig. 3 The relationship between the family farm income and the diversity of cultivated crops in the  

farm during 2010 – 2014. The family income was classified into ’good’, ’average’ and ’weak’ and  

the diversity of the crops is expressed as Shannon-Weaver index.  
The data is from Uusimaa, Varsinais-Suomi, Satakunta, Pirkanmaa, Pohjois-Karjala, Etelä-Pohjanmaa and  

Pohjois-Pohjanmaa Centres for Economic Development, Transport and the Environment. Source:  

Economydoctor. Agriculture and Horticulture (luke.fi/economydoctor). Data: Luke Profitability bookkeeping results.   
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Crop diversity and the farm income  

-> S-W index were higher in farms with  

better economy 

-> Crop diversity may be one factor explaining  

the difference   
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Diversification of crops may not necessary be constraints to resource 

efficiency, although this has been speculated by other authors.  

 

This means, that the fam may improve the utilization of resources (labour, 

farm capital, utilized agricultural area) while increasing the number of  

cultivated crops 

 

 
Source: Kahiluoto & Kaseva 2016: No Evidence of Trade-Off between Farm Efficiency and Resilience: 

Dependence of Resource-Use Efficiency on Land-Use Diversity. PLOS ONE | 

DOI:10.1371/journal.pone.0162736 September 23, 2016 

Resource Use Efficiency and Land Use Diversity 
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In 1994 at the annual Produce 

Marketing Association convention in 

San Antonio, Texas, Frieda's, Inc. 

introduced the "Lost Crops™ of the 

Americas," a line of plant based foods 

that are indigenous to South, Central, 

and North America.  

Developing the Lost Crops ™ consept   

The primary purpose for the gathering was to draw 

attention to overlooked food crops of the Andes. The 

crops were not truly lost and most were well known in 

many areas of the Andes, especially among the 

indigenous populations. These crops, however, were 

lost to the mainstream of international science and to 

people outside of the Andes. 

http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiJopnNs7nQAhWIOxoKHRutBeMQjRwIBw&url=http://permies.com/t/57015/Lost-Crops-Incas-National-Research&bvm=bv.139250283,d.d2s&psig=AFQjCNFtvDXJnCa11zVIow9owz4usgwfvQ&ust=1479802292048314
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Australian’s Native Food Plants 

‘Examples of ‘bush foods’ or ‘bush tucker’ of the Aboriginal people of Australia 

include food sources such as plants, seeds, animals, insects, grubs, honey and 

water: 

http://www.google.fi/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiK79Tes7nQAhVC7xQKHSuBC9AQjRwIBw&url=http://www.anbg.gov.au/bibliography/bushfood.html&bvm=bv.139250283,d.d2s&psig=AFQjCNFeupl1aSV6tkPTXTwRIEWXlmtnxg&ust=1479802407713243
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Spelt 

(Triticum spelta) 
Photo Merja Högnäsbacka  

Quinoa 

(Chenopodium quinoa)  

Buckwheat 

(Fagopyrum esculentum)  
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Faba bean  

(Vicia faba) 

Blue lupine  

(L. angustifolius) 

Sunflower 

(Helianhus annuus) 

False flax  

(Camelina sativa) 

Linseed  

(Linum usitatissimum) 

Oil hemp  

(Cannabis sativa) 

Diversifying  

crops  

in Finland 

Caraway  

(Carum carvi) 
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Fig 4. In 2014 bioeconomy based actions and services covered about 16 % of 

the output of Finnish national economy. Source: 

https://www.luke.fi/uutiset/vihrea-biotalous-suomen-talouden-keskeinen-

moottori/ 
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Fig 4. The output of bioeconomy based actions and services in Finland in 

2014 were 16 % of the output of total national economy.  

 
Source: https://www.luke.fi/uutiset/vihrea-biotalous-suomen-talouden-keskeinen-moottori/ 

Output of bioeconomy 

Agriculture,  

food and feed  

sector consisted  

25 % the output  

of bioeconomy.  
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Conclusions 

• Results of crop diversity, yield and farm economy show that crop 

diversification may improve the resilience of farm in many ways.  

 

• However, more information is needed  

– What is the optimum  diversity 

– The specific effect of different crops, etc 

 

• Several alternative crops are available for Finnish farmers, although R&D 

is needed for cultivation, upgrading and marketing. Efforts invested may be 

rewaring!  

 

• Current value on agriculture, food & feed production is 16 000 milj euros, 

and could be 19 500 euros or more considering the food & products 

imported (3500 milj/year). 

 

• Alterations of food culture towards plant-based raw materials may increase 

the diversity of crop production  
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Conclusions – related projects 

• DIVERSIFOOD – Embedding crop diversity and networking for local 

high quality food systems www.diversifood.eu 

Lukes’s role: 1) Literature survey, Luke – buckwheat, 2) tools to decrease 

yield variation of buckwheat, 3) study on the connection between crop 

diversity and consumers behaviour  

 

 

• FutureCrops – New Crops for cultivation: www.luke.fi/futurecrops/ 

• Activates, networks, transfers information to primary producers and 

stakeholders working with food and food upgrading, consumers 

 

• ScenoProt – novel Protein sources for food sequrity 

www.luke.fi/scenoprot/:  

• Potential of alternative crops (& technologies) as protein sources, in 

addition to grasses, insects, mushrooms and fishes   
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Thank you for your attention 
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