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Innovation and sustainable development in 
agriculture, land and the rural sector 

SRUC  -  Introduction 
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 Outline 

• Origins 

 

• Barley production and uses 

 

• The barley crop: Facts and figures 

 

• The barley market in Europe and UK 
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 Barley – the raw product for distilling  
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• Barley (Hordeum vulgare) ranks fourth globally in both 

quantity produced and in area of cultivated cereal crops 

 

• Annual world harvest is approximately 140 million tonnes 

from 50 to 80 million ha 

 

• Widely adapted through its evolutionary path 

 

• Can grow in regions where other major cereals such as 

maize and rice cannot grow well 

 

• Climatic range of Hordeum species includes  subtropical, 

Mediterranean, cool temperate, continental and oceanic.  

 Barley - introduction 
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 Barley taxonomy 

• Cultivated barley, Hordeum vulgare 

 

• Grass family Poaceae, tribe Triticeae 

 

• Triticeae includes the economically important cereals and 

> 300 wild species 

 

• Hordeum vulgare is self-pollinated and diploid (2n = 14)  

 

•  The genus Hordeum includes about 30 species 
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 Barley taxonomy 
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• Exact origin is debatable e.g. Fertile Cresent, central 

Asia or Egypt, Ethiopia, the Near East or Tibet 

 

• Among the earliest cultivated grains, around the same 

time as domestication of wheat  

 

• Grown in the Middle East prior to 10,000 BC with 

cultivation in China and India 

 

• Probably grown along with millet, wheat, and legumes 

  

• Six-rowed barley came about after 6000 BC 

 

• Barley bread and beer, a ‘complete diet’  

 Barley origins 
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Morrell and Clegg. 2005. Genetic evidence for a second domestication of barley (Hordeum vulgare) 
east of the Fertile Crescent. Proceedings of the National Academy of Sciences of the USA. 

Geographic distribution of sampled wild 
barley accessions 

Two domestication 
events 
 
Fertile Cresent and 
towards central 
Asia 
 
Clusters during 
Neolithic period 
 
8,500 years ago 
 
 
 



12 12 

• Non-brittle ears 

 

• Ear row type; which controls whether two or six rows of 

• grains are produced 

 

• The presence or absence of hulls (husk) 

Important domestication events 

Morrell and Clegg. 2005. Genetic evidence for a second domestication of barley 
(Hordeum vulgare) east of the Fertile Crescent. Proceedings of the National Academy of 
Sciences of the USA. 
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• Global area harvested is 50 to 80 million ha 

 

• Wheat (200 million ha), rice (120 to 50 million ha) and 

corn (100 to 150 million ha)  

 

• Major barley production areas include, EU countries, 

Russia, USA, Canada, India, China, Australia, Turkey 

and Iran 

 

• Global production 140 million tonnes 

 

• EU 27 countries production 60-65 million tonnes 

 

• About 15 to 20  million tonnes is traded  

 

 Barley production 
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• Feed comprises about 70% of barley use 

 

• 16% of barley is used for malting, seed or other 

industries 

 

• 14% is used for food 

 

 

 Barley uses 
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• Most barley used for food is either pearled barley or 

barley flour 

 

• In the past, barley flour was the main ingredient for 

breads in many parts of the world 

 

• Malt is used to produce beer, distilled alcohol, malt syrup, 

malted milk, flavorings and breakfast foods  

 

• Both two- and six-row barley are used for malting 

 

• Generally, hulless and four-row barley are not used in 

malting 
 
 

 Barley for food use and malting 
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• High protein barleys are generally valued for food and 

feeding, and starchy barley for malting 

 

• Livestock feed is a good source of protein and is rolled, 

ground, flaked or pelleted 

 

• Co-products from malting and brewing are also used in 

feed production 

 

• Barley is also used for pasture, green-feed, hay, 

roughage and bedding 

 

• Straw can be high value 

 Barley for feed use  
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 Barley  
 
 
Plant,  
crop and 
grain 

Image: Michelle Ross 
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 Types of barley  

• Two, four or six rows of grains on the head:  

• Six row barley can produce 25-60 grains per ear, while 

two-row barley produces 20-30 grains 

• Wild barley is two-row, and in may part of the World 

most cultivated barley is of the six-row type 

• Type of awns 

• Long or short  

• Awnless or awn variation (in length)  

• Hulled (outer coat) or hulless (naked)  

• Seed color (colorless, white, yellow, blue) 

• Plant stature: tall or dwarf 
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 Barley spikelets  
 

Komatsuda et al. 2007. Proceedings of the National Academy of Sciences of 
the USA. vol. 104: 1425-1429. 

(C) Ethiopian landrace var. deficiens; rudimentary lateral spikelets (Vrs1.t). (D) Two-rowed cultivar var. 
distichon; sterile lateral spikelets (Vrs1.b). (E) Wild barley var. spontaneum; sterile lateral spikelets 
(Vrs1.b). (F) Wild barley var. proskowetzii; short-awned or tip-pointed lateral spikelets (Vrs1.p). (G) Six-
rowed cultivar convar.   
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 Types of barley ear  

• Six row barley can produce 25-

60 grains per ear, while two-row 

barley produces 20-30 grains 

 

• In the UK, malting industry uses 

two-rowed barley, both winter 

and spring varieties 

 

• Feed industry uses two and six 

rowed winter barley and two 

rowed spring barley 
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Barley growth and development 

Crop growth stages Plant structure 
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Barley crop – Facts and figures 

• Biomass per ha ………………….. 

• Grain yield per ha ……………….. 

• Grain to malt (%) ………………… 

• Seeds per m2 (sowing) …………. 

• Ears (heads) per m2 …………….. 

• Grains per m2 ……………………. 

• Bottles per tonne of grain ………. 
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Barley crop – Facts and figures 

• Biomass per ha ………………….. 12 tonnes 

• Grain yield per ha ………………..  6.1 tonnes 

• Grain to malt (%) ………………… 77% 

• Seeds per m2 (sowing) ………….  350 seeds 

• Ears (heads) per m2 ……………..  750 ears 

• Grains per m2 …………………….  15,000 grains 

• Bottles per tonne of grain ……….  1,100 bottles 
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Cereal crops of UK and Scotland 

UK 
(ha) 

Scotland 
(ha) 

Winter wheat 1,900,000 110,000 

Spring wheat 19,000 1,000 

Winter barley 490,000 50,000 

Spring barley 500,000 260,000 

Winter oats 40,000 7,000 

Spring oats 60,000 16,000 

Other cereals 20,000 1,000 
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Scottish barley crop 

Spring barley 
 

Winter barley 

Area (ha) 270,000 50,000 

Yield (t/ha) 5.52 7.30 

Production (t) 1,490,000 365,000 
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Scottish spring barley crop - Area 
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Scottish spring barley crop - Yield 
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Scottish spring barley crop - Production 
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Malting represents almost half of  
Scottish barley use 

47% 

50% 

3% 

Scottish barley use 

Malting Feed Seed & Other

Source: Defra, Scottish Government and SRUC 

35% 

61% 

4% 

UK barley use 

Malting Feed Seed & Other

Includes spring and winter barley 

Domestic demand, excludes exports 

Total 1.8 mt Total 5.2 mt 
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Total 

barley 

production 

~ 62 m 

tonnes 

Malting 

requirement 

~ 12.5 m 

tonnes 

Malt 

production 

~ 10.3 m 

tonnes 

Brewing (87%)  

Distilling (5%) 

Export (7%) 

Food (1%) 

EU 27 barley and malting usage 
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Total 

barley 

production 

~ 5.7 m 

tonnes 

Malting 

requirement 

~ 1.9 m 

tonnes 

Malt 

production 

~ 1.5 m 

tonnes 

Brewing (45%)  

Distilling (35%) 

Export (16%) 

Food (4%) 

UK barley and malting usage 
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Spring 

barley 

production 

~ 1.4 m 

tonnes 

Malting 

requirement 

~ 0.8 million 

tonnes 

Malt 

production 

~ 0.61 m 

tonnes 

Brewing (4%)  

Distilling (92%) 

Export & Food 

(4%) 

 

Scottish spring barley and malting usage 
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• Malts for the production of Scotch whisky (malt distilling) 

• Accounts for 84% of malting barley purchases 

• Uses low grain nitrogen barley 

 

• High enzyme (high diastatic power) malts for grain whisky (grain 
distilling) 

• Accounts for 16% of malting barley purchases 

• Uses high grain nitrogen barley 

Spring barley varieties are needed for 
two types of distilling 
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• Malt distilling (Scotch malt): 40% of annual spirit production 

• Utilises 84% of all malt production 

• Uses malted barley only 

• Malt → Grist → Wort (malt sugars) → Wash → 

 into a batch process in Wash and Spirit stills   

• Grain distilling (Scotch grain): 60% of annual spirit production 

• Utilises 16% of all malt production 

• Uses unmalted cereal (85-90%) plus barley malt (10-15%)  

• Cooked cereal → Slurry → + Malt → Wort → Wash → 

 into a continuous process in analyser and rectifier towers 

 

Different types of distilling 
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Malt distilling 

Copper pot still 

Wash and spirit 
stills 

Malt distillery 
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Grain distilling 

Patent or Coffey still 

Two towers, 
analyser and 
rectifier 

Grain distillery 
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Trends in Scottish spirit production 
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Grain use 

Source: SAC Consulting and SRUC 
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Scottish Malting 
Sites 

(English maltings at Berwick on  
England /Scotland Border) 

BARLEY

Principal production areas

Other significant production areas

Minor production area

MALTINGS
tonnes / year

Over 80,000

10,000 – 80,000

less than 80,000

Scottish malting 
sites 
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Any questions? 


