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or many years, IGER has been at the

forefront of the breeding of oats with a

range of existing and potential end-uses.

Around 70% of the oats now being consumed by

humans and livestock in the UK were bred at

IGER. Historically, the decline of oats in the last

twenty to thirty years has had more to do with the

crop being non-supported  under the old Common

Agricultural Policy than to a paucity of suitable

varieties. Oats have also appeared to the non-

committed as having an old-fashioned or socially

unacceptable image. The crop has, however,

gained an air of respectability with the

development of new high yielding and

economically competitive varieties of winter oats,

such as the short-strawed ‘Gerald’ bred at IGER

(Figure 4.1). Another important development has

been the breeding of naked oats by IGER and their

subsequent commercialisation by Semundo and

the Superioats Company. Naked, or huskless, oats
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Figure 4.1 Harvesting a seed crop of ‘Gerald’, the UK’s most popular oat.
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thresh free from non-lignified husks and have

much higher levels of energy-rich oil and essential

amino acids than other cereals (Table 4.1). 

Our belief in the value of oats is shared by

Semundo Ltd, IGER's commercial partner

responsible for developing and marketing our

varieties. In the 'Oats 2000' International

Workshop held in Finland in 1998, Christopher

Green, managing director of Semundo, likened the

benefits of oats to a treasure chest full of jewels

(Figure 4.2). It is worth briefly examining these

benefits in the context of their value and how they

can be best exploited by farmers, commercial end-

users for food, feed and industrial uses, and

finally, by consumers.

Agronomic benefits

It is well established that oats require lower inputs

of fertiliser and pesticides than other cereals. The

1999 edition of Nix's Farm Management

Pocketbook estimates the cost of seed, fertiliser

and sprays as £165/ha for winter oats compared to

£240/ha for winter wheat and £205/ha for winter

barley. Winter oats, which are sown in the autumn,

constitute 85% of the oat crop in Great Britain. In

the past, taller straw than wheat or barley

predisposed the crop to lodging ('pushing over

caused by rain and wind'), which reduces yield

and makes harvesting difficult. However, new

varieties such as ‘Gerald’ released in 1992,

‘Viscount’ (1998) and ‘Millennium’ (1999) are

much more lodging resistant. As a result, oats

have outyielded barley in England and Wales in

five of the last six years. Oats are also a useful

break crop. For example, they reduce ‘take-all’ (a

root disease occurring under continuous cereal

cropping) in succeeding wheat crops. 
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Table 4.1  Key differences in chemical composition (g/kg DM) and energy values
(MJ/kg) of naked oats compared to wheat and barley in the UK. 

Component Naked oats Wheat Barley

Oil (g/kg dry matter) 83-97 19 13

Lysine (g/kg dry matter) 5.0 3.4 4.5

Methionine and cystine (g/kg dry matter) 6.2 4.3 5.2

Digestible energy (pigs) (MJ/kg) 16 14.7 13.0

Apparent metabolisable energy (MJ/kg) (poultry) 16.5 15.0 14.2

Figure 4.2 The oats treasure chest.
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However, these benefits will not be realised if the

crop does not remain competitive with other crops

in terms of profitability and availability of

markets. The progressive reduction of subsidies in

response to the Uruguay round of the GATT talks

will place oats in a more favourable situation than

before in relation to other cereals, in that real

markets and sustainability will become more

important than yield alone. 

Health benefits 

As a result of many clinical trials, the Food and

Drug Administration in the USA authorised the

use on food labels of health claims on the

association between the daily consumption of oat

products containing at least 3g of ß-glucan

(soluble fibre), lowered blood cholesterol and a

reduced risk of coronary heart disease.  Among

other health benefits, oats have been shown to

have beneficial effects on blood glucose and

insulin response. The ingestion of a meal

containing digestible carbohydrate causes a

marked rise in blood glucose levels. Oats induced

a much lower rise in blood glucose levels

compared with other cereals (for example,

cornflakes and different forms of breads). For this

reason oats are recommended in some 'gluten-free'

diets designed to control diabetes. Oats are also

better tolerated by most coeliac sufferers than

wheat, barley or rye. It is believed that this is due

to oats containing only around a sixth of its

protein as prolamins (a class of seed storage

proteins which are alcohol-soluble) compared to

around a third to two-thirds in wheat and the other

temperate cereals. In addition, oat prolamins

contain less immunologically-reactive structures

than those of wheat, barley or rye. 

It is a fair bet, therefore, that human consumption

of oats will continue to rise as the food industry

capitalises on their healthy and wholegrain cereal

image. This would be aided by the development of

more innovative products and oat-based

functional foods. These foods need to be

enjoyable as well as healthy and nutritious.

Technically, plant breeders may be able to

increase the levels of health-promoting factors,

where these can be identified and are understood.

Marker-assisted selection, in which variation in

DNA sequences (measured in the laboratory) can

be linked to identifiable traits, may be a technique
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Figure 4.3. The new variety ‘Millennium’ (to be released in
autumn 1999) represents a major improvement in the oat crop.
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Contact: john.valentine@bbsrc.ac.uk

exploitable by plant breeders as an indirect means

of increasing the levels of these factors in new

varieties.  

Other unique properties

As a result of their high levels of oil and essential

amino acids (Table 4.1), oats of the right quality

are highly suitable as a locally sustainable crop,

capable of replacing bought-in protein and energy

ingredients in animal feedstuffs. The size of the

potential market for oats for animal feed is much

larger than that for human consumption. 

For ruminants, we are actively selecting winter

oats with higher oil and lower husk content, and

thus higher metabolisable energy. For non-

ruminants, we are attempting to increase the

nutritive value of naked oats by incorporating up

to 60% more oil and by increasing protein via the

incorporation of a potent dwarfing gene which

will allow increased and later application of

nitrogen fertilizer. 

Oats are also being fractionated in North America

and Scandinavia for a variety of applications.

Present patents cover health care, cosmetics,

biodegradable plastics and antioxidant products.

This market is high value, but low volume, so that

new mechanisms need to be found for returning

investment to breeders, such as levies based on

production rather than seed. The industrial uses of

oats could grow, as processing technology

improves and oat products find new niches. 

Good consumer image

Apart from the tangible health and nutrition

benefits alluded to above, oats are perceived as

being natural. At the present time, genetically

modified oats would not be acceptable. We would

certainly not contemplate sacrificing the natural or

environmentally-friendly image of oats by

incorporating herbicide resistance. We would

hope, however, that in due course there would be

less objection to altering the expression of genes

responsible for delivering more or less of

particular existing components of the oat grain.

This could deliver better quality and value to

consumers. 

In summary, the future for oats appears bright.

There is a diversity of markets and opportunities,

and there seems little reason why the progress that

has been made in the last twenty or so years for

yield and other characteristics cannot be

maintained. 

The work on oats at IGER is funded by MAFF,

HGCA, Semundo Ltd and BBSRC. 
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