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AND SUBSIDIARY CROP

TERMINOLOGY AND STRATEGIES

intercropping and subsidiary crop and their terminology.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No. 727321

CROP DIVERSIFICATION THROUGH USE OF INTERCROPS

Increasing the spatial and temporal crop diversification in agroecosystem through
intercropping practices and subsidiary crops, allows to optimize the use of
resources and to improve weed control significantly at crop rotation level.
We propose this interactive scheme to summarize the strategies based on
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DIDYOUKNOW?

Increasing the use of
intercrops and subsidiary
crops can improve weed
control significantly at crop

rotation level

SPATIAL DIMENSION
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Crop diversification in space involves the growth of two or
more crops simultaneously for a certain period of time.
The spatial lay-out of the two crops needs to be chosen
based on optimisation of the available resources and the
characteristics of the two crops. Co-cultivation between
crops with complementary morphological and
physiological characteristics allows optimised use of all
resources in space, therefore leaving less for weeds to
develop.

TEMPORAL DIMENSION
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Crop diversification in time can be increased by the use
of subsidiary crop between harvest and planting of
commercial crops. Several months may separate two
cash crops and the uncovered soil in this period is
favourable to weed growth and dissemination. The use
of cover crops can improve weed control in this time and
provide significative substantial benefits at crop rotation
level.
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Interactive scheme showing the strategies based on crop diversification and their terminology. Click on

more info

under each term to obtain more information. To navigate use Adobe Acrobat after downloading the file.
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AGROFORESTRY

is a collective name for land-use systems
and technologies where woody
perennials (trees, shrubs, palms,
bamboos, etc.) are deliberately used on
the same land-management units as
agricultural crops and/or animals, in
some form of spatial arrangement or
temporal sequence. [Lundgrenand Raintree (1982)]*

The system may contribute to:

e Erosion control

* Increase the associated biodiversity

e Overall sustainability of the cropping system

Agroforestry system with sorghum and poplar
National Agroforestry Research Systems in Asia, Jakarta. Photo by Giovanni Pecchioni, Scuola Superiore Sant’Anna
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* Lundgren, B., and Raintree, J.B. 1982. Agroforestry, presented at the Conf. of Directors of
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COVER CROPS

All subsidiary crops that are grown in
between main crops in a sequence to
cover the soil. They may naturally die
off, senesce, or deliberately killed before
planting the main crop. (oscar wiki*

Use of cover crops provide many benefits to the
agroecosystem:

* Avoid nutrient leaching

* Prevent soil erosion

* Improve chemical soil fertility
* Improve physical soil structure
* Weed control

* OSCAR: a collaborative European research project to develop more sustainable systems of
conservation agriculture and increase the diversity of cover crops and living mulches (Horizon

Trifolium subterraneum L. used as cover crop
2020, grant agreement no 289277) Photo by Federico Leoni
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DEAD MULCH

Cut or crimped plant biomass from a
previous cash or cover crop left on soil as
a dead surface cover. Following crop can
be drill seeded directly under the mulch.
Dead mulch provide benefits having the
function of returning organic matter back
to the soil. Mulch can protect the soil
from erosion improve weed control,
maintain humidity and favour the
proliferation of soil life.

Cover crop termination combined with maize drill sowing
Photo by Stefano Carlesi, Scuola Superiore Sant’Anna
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GREEN MANURE

Crops grown to be incorporated into the
soil to increase soil quality, fertility and
structure. [USDA, National Agricultural Library]

Hairy vetch, commonly used for green manure
Photo by Stefano Carlesi, Scuola Superiore Sant’Anna
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I NTE RC RO P P I N G ARRANGEMENT IN THE TIME

r Ry
Z=S)

IWMPRAISE

-~

Relay intercropping: The practice of
growing two or more crops
simultaneously during part of the life

cycle of each species. [Diverfarming]*
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Contemporary intercropping: The
practice of growing two or more crops
together at the same time in the same
Space. [Diverfarming]*
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* Diverfarming : Crop diversification and low-input farming cross Europe: from practitioners' engagement and ecosystems services to increased revenues and value chain organisation (Horizon 2020, grant

agreement no 728003)
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I NTE RC RO P P I N G ARRANGEMENT ACCORDING TO THE SEEDING RATE

Replacement series technique
a mixture is formed by replacing a
certain proportion of one species by
another, thus keeping the total
population pressure constant.

An important feature of a replacement series is that a single
plant of one species must not necessarily be regarded as being
equivalent to a single plant of another species. Total plant
population pressure can be expressed in 'plant units’.

[Bybee et al., 2018] *

IWMPRAISE

Additive series technique
Additive designs hold the density of
one species constant (same density as
mono-crop) while varying the density
(not same density as monocrop) of
other species.

Because changes in the constant-density species can be
measured as an effect of changing the other species’ densities,
interspecific competition can be measured, but intraspecific
competition cannot. A main criticism of additive designs is that
the observed benefits of the intercrop are confounded with the
greater plant density in the intercrop compared to the
monocultures.

[Bybee et al., 2018] *

* Bybee-Finley, K.A.; Ryan, M.R. Advancing Intercropping Research and Practices in Industrialized Agricultural Landscapes. Agriculture 2018, 8, 80.
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I NTE RC RO P P I N G ARRANGEMENT IN THE SPACE

Row intercropping: Row intercropping is
working this arrangement with crops
being planted in alternative rows. ipiverfarming]*

fStrip intercropping: Strip intercroppingis a
more industrialized version with rows of
individual crops wide enough to be
\_harvested with machinery. [piverfarming]*

/ Mixed intercropping: Mixed intercropping
means plants bunched together more
naturally with no separation in rows or
\_Strips. [Diverfarming]*

* Diverfarming : Crop diversification and low-input farming cross Europe: from practitioners' engagement and ecosystems services to increased revenues and value chain organisation (Horizon 2020, grant
agreement no 728003)
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INTERCROPPING*

Agronomic practice of growing two or
more crop species or cultivars in the
same field at the same time. [oforiet al., 1987] **

The arrangement of the crops can be done
according to:
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*Synonyms of intercropping : polyculture, species mixture, species associations, plant teams E | fi . h dl 'I
** Ofori, F. and Stern, W.R. (1987) Cereal-Legume Intercropping Systems. Advanced Agronomy, Xample o mtojrcroppu.'\g. wheat and lentl
41, 41-90. Photo by Federico Leoni
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LIVING MULCH

Living mulches are subsidiary crops that
are grown together with the main crops
for at least a part of their own
vegetative period. [oscar wiki*

Living mulch provide many benefits to the
agroecosystem:
* Improve chemical soil fertility
* Improve physical soil structure
 Weed control
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OSCAR: 7 collal?oratlve Euro‘pean researclf prO{ect to develop more safsfamable systems.of Exam p| e of Livin g mulch: wheat and M. lu pu lina
conservation agriculture and increase the diversity of cover crops and living mulches (Horizon . .
Photo by Federico Leoni

2020, grant agreement no 289277)
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SUBSIDIARY CROP

Subsidiary crops is a generic term for all crops which are grown primarily for their agro-
ecological services, excluding crop production.oscar wikij*

Subsidiary crops can be used as:

Living mulch Cover crop

* OSCAR: a collaborative European research project to develop more sustainable systems of conservation agriculture and increase the diversity of cover crops and living mulches (Horizon 2020, grant
agreement no 289277)
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