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INTRODUCTION OBJECTIVE

Intercropping is the cultivation of at least two crop species on the same land for the entire or a substantial
percentage of the growth cycle. Intercropping legumes and cereal species is useful for a myriad of reasons
including yield stability, nutritional content and numerous agro-ecosystem services (Brooker et al., 2013, Zhang
et al.,, 2010, Ofori et al.,1987, Annicchiarico et al., 2019). However, intercropping also creates diverse
competition effects for the mixed partners, which can have a significant impact on their agronomic
performance. Therefore, selecting complimentary intercropping partners is the key to the realisation of a good
mixed crop vield. Both Annicchiarico et al. (2019) and Wolfe et al. (2021) suggest the use of specialized
intercrop breeding methods to develop complementary varieties as reciprocal intercropping partners.
Intercrop breeders face the same issues as single-crop breeders in the sense that newly developed varieties
should perform well in a wide range of environments. This quest for all-around performers generally implies a
search in the so-called Genotype-by-Environment (GxE) space for which numerous strategies have been
described in the literature (Freeman 1983, Romagosa 1993, Hill 1975). Intercrop breeders search for pairs of
genotypes belonging to different species, giving rise to vast GXGxE search space. The existence and potential of

The presented research project aims to develop an optimal breeding strategy for intercrops by extending existing
approaches for intercrop breeding with ecophysiological intercrop growth modelling. In-silico developed methods will
be calibrated by means of the multi-year, multi-environment intercrop trial data that is generated in the Horizon2020
CROPDIVA project. The developed methods and tools will be most valuable to intercrop breeding and research
communities, further catalysing the wide-scale adoption of this sustainable cropping system.

A Scientometric Analysis of Worldwide Intercropping Research, Lv et al.,2021
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INTERCROP BREEDING STRATEGIES FOR DECOMPQOSITION OF GXE MODELLING FRAMEWORK

Monocrop Breeding for Intercrops (MBI approach)

* known breeding strategies

e exploitation of GxE interactions .

Concept: Breed the components of system as monocrops but select for
intercrop compatibility. The breeding methods of the involved species are
not necessarily alike but the breeding goals include various intercrop-specific
traits such as growth habit and growth duration. This approach is mainly
focused on the exploration of the GxE subspace and provides little
opportunity the exploit GxG interactions during the breeding process.
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Main features:

* standard monocrop breeding strategies

e favourable, short-term rate of genetic gain
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Integrated Intercrop Breeding (lIB Approach)
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Concept: Partner crops are bred together in terms of phenotypic evaluation. Relies o | tv‘ff:f:;ﬁ
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combinations of accessions with superior, intercropping performance. The
number of candidate combinations in each stage of the breeding process is
generally very high, reducing opportunities for extensive multi-environment
phenotyping.
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* intercrop breeding strategies
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Ecophysiological intercrop modelling (EIM Approach)
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Concept: This approach aims to take advantage of ecophysiological intercrop modelling to
/ Enviro-simulation \ explore and exploit the relevant parts of the GxGxE interaction space in the breeding = = JSae
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CONCLUSION: REFERENCES

Ecophysiological intercrop modelling is put forward as a convenient way for intercrop breeders to explore the vast GxGXE interaction space that is spanned by multi-year, multi-location intercrop field trials. The project aims to develop an efficient intercrop breeding strategy
that integrates ecophysiological crop growth modelling to enhance the exploration of the environmental dimension of the search space. Calibration data for these models is obtained from the multi-year, multi-location intercrop trials that are part of the CROPDIVA
Horizon2020 project. This novel method will be benchmarked in-silico against other intercrop breeding strategies in terms of breeding efficiency and rate of genetic progress.
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