
Lucerne (Medicago sativa L.) can be fed to dairy, 
beef cattle and sheep as part of the protein 
forage component of their ration. Based on 
Scottish research, this note provides guidance 
on identifying site and climate combinations 
where the production of lucerne can be viable 
in north-western Europe. The experience from 
research on lucerne gained in these marginal 
conditions provides a useful guide to production 
more generally.

Outcome

Lucerne is a high protein forage legume that has 
great potential as a forage feed for dairy and 
beef cattle and sheep. However, the combination 
of cool conditions and naturally acidic soils in 
the wetter parts of the British Isles is generally 
not favourable to the growth of lucerne. But 
with careful site selection and soil management, 
the potential benefits from this persistent, high 
yielding and high-protein forage crop can be 
exploited in north-western Europe.

The positive outcomes:

•	 Biological nitrogen fixation so no nitrogen 
fertiliser is required.

•	 Excellent break-crop effect with up to 70% 

less nitrogen required for the subsequent 
cereal.

•	 High yields with up to 12 tonnes dry matter/
ha/year from multiple cuts for about five 
years.

•	 High voluntary intake due to good palatability.

•	 Reduced need for additional protein feeding 
due to high protein content (18-22% of the 
dry matter). 

•	 High fibre content that enhances rumen health 
and reduces the risk of acidosis.

•	 Improved soil structure.

•	 Drought tolerance.

•	 Stable yield from established crops.

Applicability

Theme: How to create optimal conditions for 
growing lucerne

For: Dairy, beef and sheep farmers

Where: Cool, temperate climate i.e., Scotland 

Timing: Under the right conditions, lucerne 
can be grown as a protein crop

Impact: Better legume crops
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A mature crop of lucerne ready for harvest. Photograph: Bernadette Julier (INRAE)
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Matching site, climate, cultivar and 
management 

Climate
Like most other temperate crops, lucerne 
germinates when soil temperature rises 
above 2°C but a soil temperature of at least 
8°C is required for effective establishment.  

The optimum temperature for establishment 
is about 12°C, reached in late spring in north-
western Europe. The young plants grow slowly. 
The main aim of crop establishment is to build 
up biomass in the first year so that the crop goes 
into its first winter with good root reserves. This 
means balancing waiting for warm conditions 
that will support rapid germination with sowing 
early enough to escape summer droughts 
affecting germination. This gives a sufficiently 
long first-year growing season so that plants are 
robust going into the first winter.

Site
The roots of young lucerne plants are sensitive 
to waterlogging and only well-drained soils are 
suitable. Once established, lucerne is more 
drought tolerant than most forage grasses 
giving high yields of high-protein forage for 
about five years. This drought tolerance reduces 
the effects of drought on total farm-level forage 
yields on drought-prone sites. Lucerne is an 
option particularly as part of a whole-farm 
strategy for increasing the resilience of forage 
and protein production against drought.

Cultivars and sowing
Lucerne is outcrossing and so cultivars are 
populations of genetically related but different 
individuals. A diverse range of cultivars enables 
adaptation to a wide range of environments. 
This means attention to cultivar selection is 
required so that the chosen cultivar has a 
good combination of traits suited to the site. 
Dormancy is an important trait for matching the 
site and cultivar. 

Lucerne has developed to grow in a variety of 
different climates, with varying levels of winter 
activity or dormancy. Some winter dormancy is 
needed to survive cold winters in north-western 
Europe. There is a trade-off between the level of 
winter dormancy and the length of the growing 
season and yield potential. Lucerne seed is 
very small and a fine seedbed is required for 
the shallow drilling (1.0–2.5 cm) of 20–25 kg 
seed/ha. Consolidation of the seedbed after 
sowing helps give good contact between seed 
and soil. Most weed species found in Scotland 
are better adapted to cool wet conditions than 
young lucerne plants. Therefore, cool wet 
conditions during the early establishment phase 
favours the growth of weeds more than lucerne 
resulting in increased and potentially damaging 
weed competition. 

The first cuts may be weedy but then the weed 
disappears and established lucerne crop is usually 
very competitive against new weed establishment. 
Weed competition can also be reduced by sowing 
a low-growing grass with the lucerne.

Lucerne growing at Crichton Royal Farm in Dumfries, 
Scotland in 2015. Photograph: Jennifer Flockhart

Grazing lucerne. Photograph: Bernadette Julier (INRAE)



Lucerne in north-western Europe
Legumes Translated Practice Note Number 12

Rotation
Lucerne crops can yield well for up to 10 years, 
but most stands are kept for about five years.
Lucerne is auto-toxic in that established plants 
suppress the establishment of young lucerne 
plants in the same place. This means that an 
interval of about six years between crops is 
required to prevent the residue of the previous 
crop impacting on the new crop and to prevent 
the buildup of diseases and pests specific to 
lucerne. Autotoxicity also means that stitched 
in/over-seeding of a sparse crop is not an 
effective option.

Fertilisation
Lucerne does not need fertiliser nitrogen but 
there are high off-takes of phosphorus (P) 
and potassium (K) in the forage. The crop is 
particularly responsive in the juvenile stage so 
applications to the seedbed are relevant. Slurry 
can suppress biological nitrogen fixation and is 
therefore not good for this crop. This presents 
a challenge on farms with high overall-stocking 
rates. Managing P and K therefore needs to be 
part of a whole-farm approach to these nutrients.

Lucerne is sensitive to low soil pH (acidity) 
and attention to liming is required, especially 
in north-western Europe. The target pH for a 
mineral soil is between 6.2 and 7.0. In moderately 
acidic soils or in soils where no lucerne has 
been grown for many years, seed inoculation is 
highly recommended. Lucerne is also sensitive 
to deficiencies of boron (B), molybdenum (Mo) 
and zinc (Zn) in the soil.
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