N

N

A conceptual framework to better understand the role
of phytobiome on field crop establishment
Jay Ram Lamichhane, Jean-Noel Aubertot

» To cite this version:

Jay Ram Lamichhane, Jean-Noel Aubertot. A conceptual framework to better understand the role
of phytobiome on field crop establishment. International Phytobiomes Conference 2018, Dec 2018,
Montpellier, France. 14 p. hal-01991471

HAL Id: hal-01991471
https://hal.science/hal-01991471

Submitted on 4 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01991471
https://hal.archives-ouvertes.fr

INRA

SCIENCE & IMPACT

A conceptual framework to better understand the
role of phytobiome in field crop establishment

Jay Ram Lamichhane & Jean-Noél Aubertot
UMR 1248 AGIR, Centre INRA, Occitanie-Toulouse

International Phytobiome Conference

4-6 December 2018, Montpellier, France

INTERNATIONAL
PHYTOBIOMES

CONFERENCE
]

@



What is crop establishment?

The very initial phase of a crop cycle that involves the seed germination and seedling
emergence (SGE) process
Seed imbibition Seed germination
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Why a special focus on crop establishment?

The most important and vulnerable

phase of a crop cycle (Villalobos et al
2016).

A poor crop establishment has several
direct and indirect consequences.

Lower competitiveness towards weeds
(quantitative and qualitative yield
losses), increased weed seed bank
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Key factors affecting crop establishment

Potential level ]< Defining factors sl & see.dl.lng
characteristics

Chemical, heat,
Attainable level Limiting factors mechanical & water = Mechanistic
stress in the seedbed factors

Soil- & seed-borne
Actual level J< Reducing factors pathogens, soil-borne

pests, weeds,
oranivores, herbivores J

SGE (%) 100

And cropping practices!

Affect crop establishment through alterations of the mechanistic factors




Defining factors affecting crop establishment

Seed intrinsic characteristics

Seed mass

Seed Seed
reserves > % SGE <: microbiota
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Seed coat




Managing defining factors affecting crop establishment

Cropping practices Seed intrinsic characteristics

Seed mass

Crop varieties/species

N

Seed Seed
reserves > % SGE <: microbiota

The seed position within a plant
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Seed coat

The mother plant environment
(soil & climate)




Limiting factors affecting crop establishment

Seedbed physical and chemical components

Water

N

Temperature % SGE Fertility
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Strucure




Managing limiting factors affecting crop establishment

Cropping practices Seedbed physical and chemical components

Crop varieties

Water

N

Tillage (or not)

Temperature ) % SGE < Fertility
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Shift in sowing date

Strucure

Crop diversification | % 4
(in space/time)




Reducing factors affecting crop establishment

Seedbed biological components

Seed-borne
pathogens
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% SGE




Managing reducing factors affecting crop establishment

Cropping practices Seedbed biological components

Crop varieties

Seed-borne

pathogens

Seed treatment/coatings

%

% SGE

Shift in sowing date

Crop diversification
(in space/time)




How to address such a complex system?

Three major steps to address a complex system:

Conceptual
framework

Represents the relationships Experlments

between the underlying
concepts of a system behavior

Test specific hypotheses Model
development
& simulation

Integrate all available
knowledge into a system




A conceptual framework: putting the pieces of
the puzzle together

Seed and
seedling
characteristics

Seedbed : S_eed_
. Soil-borne pests germination &
chemical .
& pathogens seedling
component ST
I >
777
Seedbed physical
component




Conclusions

* The crop establishment phase is affected by a number of
factors and their interactions,

 Studies on individual components affecting this phase are
useful but not sufficient to understand the entire system,

* A holistic research approach is needed to address this
complex system,

* The phytobiome research represents a good initiative to this
objective which is also an occasion for interdisciplinary
research and transnational collaboration.
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