Cereal-legume intercropping for more environmentally-
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Introduction Methods

Nitrogen (N) fert”iser Is essential for * Field experiments Involving five barley and five
good crop yields but comes at a pea cultivars were grown as mono crops (at full
significant financial, and carbon seeding rate) and in combinations (50:50 seeding

: 123 rate).
footprint, cost - - A sixth barley treatment was formed using all five

cultivars at a 10% seeding rate per cultivar.

: Intercropping’, Cu|tivating twWwo Or  All plots received pre-emergence weed control but
more crops in the same field at the no fertiliser or later weed control.

: » Desiccant was applied at maturity of the barley
same time, can allow cereal (glyphosate).
production without added man-

made N fertiliser #°.

Fleld Data: During growth, data was collected on pea establishment and barley tillers, and
statistical analysis employed. On harvest both the barley and pea crop was dressed and

2016 UK Sp” N g Bar| ey weighed to establish yield used in determining the Land Equivalent Ratio.

Results

* Yield: intercrop yield (50% seeding rate) = monocrop yield (at 100% rate)
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Figure 1. Barley yield (kg hat) for monocrops and intercrops, including cultivar mixtures.

Intercropping with legumes

Table 1. Average vields and LER for barley and pea grown as monocrops and
as an intercrop - with no fertiliser, pesticide or post-emergence weed control.

Treatment Grain Yield (kg/ha) | ER

CLEELIRRCICRIRO R VI ] Barley  Pea Total

Barley, monocrop (100%) Etsiess; 4595

Pea, monocrop (100%) 1917 1917

+ 420 kt COze reduction from Barley-Pea Intercrop (50%) giisiele) 299 4890 1.15

tertiliser non-appllcatlon 1S » Land Eqguivalent Ratio (LER): is the land area needed under sole cropping to
eguivalent to removing produce the same amount as 1 ha of intercropping or mixed cropping.

176,000 cars / year’?® - Intercropping results in an increased LER (15 % more yield)

Conclusions

Intercropped barley (50% seeding rate) yields =that of monocrops (100% rate)
Protein levels in both species increased by 10% or more

Acknowledgements . . . ) .

The James Hutton Institute is financially supported by the Rural & Environment ngher LER =increased yI6|dS (15 A)) or may decrease land requwements

Science & Analytical Services (RESAS), Division of the Scottish Government. This Current work assesses cost efficiency plus malting, brewing and distilling qualities
work was initiated with support from InnovateUK www.beans4feeds.net, and the

EU FP7 project www.legumefutures.eu. It is currently supported by: a joint PhD
studentship between Abertay University and The James Hutton Institute; and, REFERENCES

TRansition pgths to SUStalmab,/e ,leQume_bas,ed systems in Europe’ (TRUE; 1) ADHB (Agriculture and Horticulture Development Board) (2017) UK Fertiliser Prices.
www.true-project.eu), and ‘Designing InnoVative plant teams for Ecosystem 2) Fertilzers Europe (2014) Carbon footprint reference values.

Resilience and agricultural Sustainability’ (DIVERSify, www.plant-teams.eu) 3) DEFRA The British Survey of Fertiliser Practice — Fertiliser use on farm crops for crop year 2015.
projects, both of which are funded by the European Union’s Horizon 2020 4) Brookeretal. (2015).New Phytologist, 206:107-117.

) 5) lannetta et al., (2016) Frontiers in Plant Science 7, 1700.
Research and Innovation Programme under Grant Agreements 727973 and g) scottish Government (2016). Economic Report on Scottish Agriculture, 2016 Edition.

727284, respectively. 7) UK Department for Transport (2015) Vehicle mileage and occupancy (NTS09)
8) UK Department for Business, Energy & Industrial Strategy (2015) Greenhouse gas reporting — Conversion factors 2015



mailto:pete.iannetta@hutton.ac.uk
mailto:kirsty.black@arbikie.com
http://www.beans4feeds.net/
http://www.legumefutures.eu/
http://www.true-project.eu/
http://www.plant-teams.eu/

