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Lynch, 1995, Plant Physiol
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Nicoullaud et al. 1994
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Weaver, 1958, Ecology
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Danjon, 2008, Plant and soil
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Raven, Evert, Eichorn, De Boeck
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Pivoting root system
Liatris punctata
(or Brassica napus)

Fasciculate root system
Triticum aestivum
(or Zea mays)
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Non Ramified Apical Zone
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What is a model ?
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Variable

Parameter

Constant
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How does ArchiSimple simulates

the growth of root system ?
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d

L

d

L

Linear relation
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Square relation
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Gravotropism

Plagiotropism

Exotropism



p. 51Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)

•

•

•



p. 52Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)



p. 53Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)

•

•

•

•



p. 54Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)

•

•



p. 55Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)



p. 56Modelling the dynamic of root growth

21/11/2023 / Christophe Lecarpentier (INRAE)

•

Y = 0,9705 x 

R² = 0,93
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Root emission Root elongationRoot branching Root radial growth

Root death

Root diameter
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How to use ArchiSimple
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Informatic structure
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Biomrac.txt

Sol.txt

Paramarch9.txt

Archisimple.exe Seg.txt

•
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Archisimple.exe Seg.txt
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Seg.txt
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Let’s practice !
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Root emission Root elongationRoot branching Root radial growth

Root death

Root diameter
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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http://e.pc.cd/HX0y6alK

TP
./RootSystemSimulation.Rproj

./rscript/TP_RunArchiSomple2023.R

https://shorturl.at/oL137

Au pire …
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 4

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 4

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 0

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 0

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 0,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 0,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 25

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 15

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 15

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 50

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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Parameter Value

ageSimul 30

VitEmisSem 1

PropDmaxSem 1

NbMaxSem 1

AgeDebAdv 0

DistMaxAdv 0

ViteEmisAdv 0

PropDmaxAdv 0

NbMaxAdv 0

Dmin 0,1

Dmax 0,95

Elong 50

Tgravi 1

Igravi 0,05

DurDevPrim 5

DIR 2,5

DlDm 0,35

VarD 0,15

RTD 0,13

CoeffDurCroiss 600

CoeffDurVie 10000

CoeffCroissRad 0,3
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