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Intercropping legumes with rapeseed to reduce nitrogen
and pesticide use in a 10-year diversified cropping system
in Champagne, France

Problem

In Champagne, cropping systems are dominated
by a 4-year rotation including 5 crops (wheat -
spring barley - beetroot - rapeseed - wheat). It
requires relatively high levels of mineral nitrogen
(N) inputs and pesticides to control weeds (knot-
weed, lamb's quarters, bedstraw and vulpine),
some of which are becoming herbicide-resistant.
Rapeseed is well-suited to this region due to the
mild winter temperatures, but in recent years
pests such as flea beetle larvae and terminal bud
weevil have become increasingly damaging to this
crop.

Picture 1: Rapeseed intercropped with legumes (faba
beans and lentils) (source: Syppre)

A 10-year diversified cropping system integrating
legumes, as shown in figure 1, is considered to
provide ecosystem services and reduce the use of
N inputs and pesticides. In this cropping system,
intercropping rapeseed with legumes (Picture 1

and Figure 1) such as lentils and beans,
maintained yields and reduced the use of N inputs
and pesticides.

Results of a 3-years trial show that the mean yield
of rapeseed intercropped with legumes was
slightly higher than that of rapeseed grown as a
sole crop (3.6 t.ha™' and 3.3 t.ha!, respectively).
When the implementation is well done, as in
2019, input costs were reduced by 16% thanks to
(i) fewer insecticide treatments on rapeseed (-
21%) and no pea regrowth chemical control; and
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Agronomic conditions of Champagne region

Climate : oceanic-continental
Average T°C in winter : 3°C
Average T° in summer : 21°C
Precipitation/year : 750-800mm

Soil of the region : clay-limestone on chalky soil

Application time

Winter crops

Required time

Sow rapeseed and associated legumes around mid-August
Equipment

Common equipment

Best in
Alternative to relatively short rotations with nitrogen def-
icit soils

TRADITIONAL SYSTEM

Soft wheat - @ -
Spring barley b
Si beet
e o
k2 Sugar beet Spring *
3
bessa

Rapeseed

Soft wheat

%\ Soft wheat

Sunflower
or hemp

Innovative
system
tested on

Syppre
platform

Spring
barley

¥ D = oo
* 3
Soft wheat Sabe srpsl
FEEEE- Plough

® Organic input
CC : Cover Crop

e

3¢ Legumes mixture

Figure 1 : 10-year diversified cropping system. Rapeseed
intercropped with legumes is displayed in the red box (source:

Syppre)
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(ii) fewer N inputs (-24%) due to the release of fixed N after winter.

Practical recommendations

e Legumes: good emergence before the end of August is essential to make them more sensitive to frost in winter.

e Rapeseed: a good biomass at the start of winter enables a
tibility to pests.

good absorption of N left in the soil and limits suscep-

e Weed management: avoid products that may cause phytotoxicity and enhance soil cover with legumes.

e Pest management: legumes help to reduce the prevalence of insects in the autumn and therefore insecticide

usage can be decreased in some situations.
e Nitrogen management: benefits of legumes to rapeseed in
1

spring can allow a reduction in the use of N of 30 kg.ha’

Further information

Article

e TAUVEL et al., 2019. Réduire ['usage des intrants en maintenant les marges. Perspectives agricoles n°471,

November 2019, p.42-47 (FRENCH)
Video

e Building together tomorrow's crops systems (ENGLISH SUBTITLES)
https://www.english.arvalisinstitutduvegetal.fr/view-3095-arvsonvideo.html?region=

e Syppre en Champagne
https://www.youtube.com/watch?v=tii3kqOcLPO

Weblinks

e Syppre Champagne: https://syppre.fr/terres-de-craie-de

e Terres Inovia (ENGLISH): https://www.terresinovia.fr/en
ITB (ENGLISH): http://www.itbfr.org/en/

e Use the comment section on the DiverIMPACTS discussion

-champagne/
/web/institutionnel/our-institute

forum to share your experiences with other

farmers, advisors and scientists! If you have any questions concerning the method, please contact the

author of the practice abstract by e-mail.
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