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he need for livestock farmers to produce

more feed on-farm is increasing through

economic necessity and for reasons of

accountability.  Grazed grass is by far the cheapest

way to feed cows, cattle and sheep with a price of

about £30 per tonne of dry matter compared to £50

for maize silage and £166 for bought-in

concentrates. As the price of milk and meat falls,

better utilisation of grass to reduce inputs and

maintain profitability is essential. Increasing

accountability to customers makes it necessary for

farmers to know the origin and composition of the

feed they give to their animals. This not only

applies to organic farmers, who have to meet strict

regulations, but to all livestock farmers, as many of

the supermarkets have increasingly stringent

requirements concerning the way livestock

products are produced.  Farmers may have to

indicate, for example, whether genetically modified

soya or maize has been used in their feeds.

Grassland accounts for two thirds of the agricultural

land in the UK and supports about £10 billion worth

of ruminant products per year, which represents

60% of the UK agricultural output. An estimated

35% of the total cost of ruminant production is the

cost of feed and 75% of the feed requirements are

presently obtained from grass and forage, although

this varies from around 60% of the feed for dairy

cows up to 90% for sheep. Of the grass species

sown, ryegrasses are by far the most important and

have the potential to provide most of the feed

required to support efficient and environmentally

friendly milk, meat and wool production in the UK.  

Hybrid ryegrass breeding at IGER
Italian ryegrass has considerable growth potential

but its persistence in response to grazing and

climatic stress is limited. Also, swards of Italian

ryegrass often contain a high proportion of stem

which tends to have a lower digestibility than leaf.

Perennial ryegrass swards generally have a higher

leaf content and are more persistent, although they

may not produce adequate growth, particularly

when nitrogen inputs are low.  At IGER, we have

combined the high yield potential of Italian ryegrass

with the persistency and quality of perennial

ryegrass in stable tetraploid ryegrass hybrids which

show improved adaptability to cutting and grazing

managements. During the growing season, hybrids

behave in a similar way to Italian ryegrass up to

flowering, after which there is a switch in growth

form towards perennial ryegrass to produce a leafy

regrowth in the mid-season. This increases nutritive

value and promotes persistency. There is increasing

appreciation among grassland farmers of the extent

to which tetraploid hybrid ryegrasses can maintain

productive swards during extended growing

seasons and reduce the need for conserved winter

feed.  Hybrids can meet any additional

requirements for winter feed from two or three

highly productive silage cuts in the May-August

period, at a cost of about £54 per tonne dry matter.

Thus they provide a complete forage feed package

on-farm. 

The first hybrid varieties we produced, such as

Sabrina, Sabel and Augusta, tended to be more like

Italian than perennial ryegrass and were widely

used in management systems where high quality

conserved forage was important. We are now

producing a wider range of more intermediate

hybrid types with a spread of flowering time to
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allow greater flexibility in the timing of cutting

combined with good grazing potential. We have

shown that swards based on these hybrids produce

high quality forage over extended grazing seasons

and can provide high quality conserved winter feed.

Hybrids allow greater flexibility in the timing of

silage cuts because digestibility declines more

slowly during crop maturation compared to Italian

ryegrass.  With the appropriate management, we

have shown that hybrids yield as much as Italian

ryegrasses in the first harvest year and are

significantly more productive than Italian

ryegrasses in the 2nd and 3rd years (Figure 5.1).

They also out-yield perennial ryegrass in the first

two harvest years after sowing (Figure 5.2) and

have an equivalent yield in the third year. The

ground cover of hybrids is significantly greater than

Italian ryegrass in the 3rd harvest year (Figure 5.3,

Figure 5.4) and although it is less than perennial

ryegrass, yields are equivalent in the 3rd year

(Figure 5.1).  Hybrids have a high digestibility and

a good sugar content (Figure 5.3), particularly in the

critical mid-season period (July-August) when

forage can be in short supply.  Although the

differences in digestibility appear small, they are

significant and can have a pronounced effect on

animal production.  A high sugar content is

important both for quick fermentation during

ensilage and for efficient use of plant protein during

rumen digestion.
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Figure 5.1 Total dry matter yield (t/ha) over 3 years for a
tetraploid hybrid compared to Italian and perennial ryegrasses.

Figure 5.3 Various attributes of hybrid ryegrass in comparison
with Italian and perennial ryegrasses

Figure 5.2 Growth of AberExcel tetraploid hybrid ryegrass (left)
compared to Fennema diploid perennial ryegrass (right).
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Hybrid mixtures and growth with white
clover
The range of varieties produced at IGER allows

mixtures based solely on tetraploid hybrids to be

considered. Seasonal growth of swards may be

improved by growing mixtures of different hybrid

varieties which have a range of heading dates and a

range of Italian or perennial ryegrass

characteristics. In comparison with monocultures,

mixtures demonstrated a clear advantage both in

terms of yield within a year and consistency of yield

over years, particularly in the critical mid-season

period (Figure 5.5). Mixtures containing hybrids

with an erect (Italian ryegrass) growth habit tend to

have a lower ground cover than other mixtures but

still yield well in the 5th harvest year. 

The ability of hybrid ryegrasses to grow well with

clover is also important as the readily available

energy provided by hybrids can be balanced by

clover protein to provide a complete forage feed on-

farm.  Ryegrasses themselves provide some protein

but white clover is a more concentrated source of

natural plant protein. Initial work carried out by the

IGER legume breeding group indicates that

ryegrass hybrid swards can maintain a higher clover
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Figure 5.4 Persistency of bAB482 tetraploid hybrid ryegrass compared to Roberta tetraploid Italian ryegrass.
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Figure 5.5. Mid-season dry matter yields (t/ha) for mono-cultures and
mixtures over 5 years
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content than Italian ryegrass while maintaining a

higher yield than perennial ryegrass (Figure 5.6).

Commercial variety development
Products from our breeding programmes are being

taken up for commercial development as new

varieties through established links with Germinal

Holdings Ltd. The varieties AberLinnet and

AberExcel are on the NIAB Recommended List for

England and Wales; AberLinnet and AberExcel are

recommended in Scotland; AberOscar, AberLinnet

and AberExcel are recommended in N. Ireland; and

AberElite and AberExcel are recommended in

France. Other potential varieties are in various

stages of UK National and Recommended List

Trials and in trials overseas.  IGER hybrid varieties

also feature strongly in a  'Grassland Practice into

Profit' Technology Transfer programme which is

being run in conjunction with MAFF, MDC, MLC,

British Seed Houses, Barclays Bank, IGER, BGS

and Farmers Weekly.  Through seven demonstration

farms in areas of high grassland dependency in

England and Wales, this project is aimed at ensuring

that farmers get state-of-the-art information on best

practice in grassland farming. 

I G E R  I N N O VAT I O N S 1 9 9 9

3 3

Conclusions
Farm-grown forages, rather than bought-in

concentrates, will play a vital role in the future

development of UK livestock farming.  We have

shown that tetraploid hybrid ryegrasses produce

high yielding and high quality swards for flexible

grazing and silage management systems. Increased

consistency of yield from hybrids both between and

within years will encourage confidence in livestock

farmers to increase the utilisation of grass for

animal feed in the post-BSE era. Hybrids give good

yields of high quality forage in the early spring; in

the critical mid-season period; and in the autumn

for extended grazing seasons. They also maintain

high yields of good quality silage extending into the

third harvest year and beyond, based on a persistent

ground cover. Thus hybrids can reduce farm costs

both in terms of energy use and environmental

impact.  Hybrid mixtures can improve stability of

yield over years, and mixtures with white and red

clover can provide the balance of energy and

protein necessary for efficient conversion of plant

protein into milk and meat.  The ability of hybrids

to produce high yields while maintaining a good

clover content will also reduce dependency on

nitrogen fertilizer. Thus we consider that ryegrass

hybrids, together with the appropriate use of other

grasses and clovers, can sustain the present and

future requirements of livestock farming for on-

farm feed. Our commercial partners (Germinal

Holdings Ltd.) are also convinced that ryegrass

hybrids have an assured future and they are

increasing their commitment to the commercial

seed production of new hybrid varieties.
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Figure 5.6 Yield (t/ha) from cut and grazed swards of clover in
combination with hybrid, Italian or perennial ryegrasses.
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