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ZeBook-package Working with Dynamic Models for Agriculture and Environment
Description

Package: ZeBook

Type: Package
Version: 1.1
Date: 2018-11-08

License: LGPL-3
LazyLoad: yes
LazyData:  yes
Depends: R(>=2.10.0)
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Imports: triangle, deSolve, stats, graphics

ZeBook Working with dynamic models for agriculture and environment (Working with Dynamic
Crop Models)

Linked to book Working with Dynamic Crop Models (Elsevier), Third edition, 27 septembre
2018 by Wallach, Makowski, Jones and Brun. http://www.modelia.org/moodle/course/view.
php?id=61

A full description of the models is in the book in appendix of the book.

Chapter numbers have changed between Second edition and Third Edition. Here the chapter num-
bers in the demo were changed to fit to Third edition. But all materials available in Second edition
are still available in this version.

ACKNOWLEDGMENTS The project "Associate a level of error in predictions of models for
agronomy" (CASDAR 2010-2013) and the French network "RMT modeling and agriculture”, http:
//www.modelia.org) have contributed to the development of this R package. This project and net-
work are lead by ACTA (French Technical Institute for Agriculture) and was funded by a grant from
the Ministry of Agriculture and Fishing of France.

Other contributions Juliette Adrian, Master2 internship (ACTA, http: //www.modelia.org/moodle/
mod/resource/view.php?id=1027), january-jully 2013.

Sylvain Toulet, Master2 internship (INRA, http://www.modelia.org/moodle/mod/resource/
view.php?id=965), january-jully 2012.

Author(s)
Francois Brun (ACTA) <francois.brun@acta.asso. fr>, David Makowski (INRA), Daniel Wal-
lach (INRA), James W. Jones (U.of Florida),

References

Working with Dynamic Crop Models (Elsevier), Third edition http://www.modelia.org

AICT Calculate AIC, Akaike’s Information Criterion

Description

This function calculate AIC criterion given a vector of observation, a vector of prediction and num-
ber of parameter. Note that number of parameters should include variance. AICcomplete is the same
calculation of the AIC function of R (AICcomplete = n*log(RSS/n)+n+n*log(2*pi)+2*p, with p in-
cluding variance). AICshort is the calculation described in chapter 6 Working with crop model
(AICshort =n*log(RSS/n)+2*p, with p including variance). difference between AICcomplete and
AlCshort is AICcomplete-AICshort=n+n*log(2*pi) As you use AIC to compare models (with dif-
ferent number of parameters) on a same data (with same n, number of observation), you can use
AlCshort or AICcomplete.
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Usage

AICf(Yobs, Ypred, npar)

Arguments
Yobs : observed values
Ypred : prediction values from the model
npar : number of parameters (should include variance that count for one supplemen-
tary parameter)
Value

a vector with AICcomplete and AICshort

Examples

x=c(1,2,3,4,5)

y=c(1.2,1.8,3.5,4.3,5.5)

fit = Im(y~x)

AIC(fit)

AICf(y,predict(fit),3) # 3 parameters : intercept, slope and variance

Bean Bean gene-based models dataset

Description

Genetic data for the common bean (Phaseolus vulgaris L) that was based on a population created
by C. E. Vallejos (personal communication; also see Bhakta et al., 2015, 2017) by crossing two
widely-differing cultivars of bean (Calima, an Andean type, with Jamapa, a Mesoamerican type).
Bean$marker : Bean Marker Data Bean$MET : Weather data on 5 Locations Bean$QTL : QTL
Data Bean$modelpar : Dynamic Model parameters

Usage

Bean

Format

a List including 4 data.frame Bean$marker, Bean$MET, Bean$QTL, Bean$modelpar.
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Source

C. E. Vallejos (personal communication) and Bhakta et al. (2015, 2017). Bhakta, M. S., V. A. Jones,

C.E. Vallejos. 2015. Punctuated distribution of recombination hotspots and demarcation of pericen-
tromeric regions in Phaseolus vulgaris L. PLoS ONE 10(1): https://doi.org/10.1371/journal.pone.0116822
Bhakta, M. S., S. A. Gezan, J. A. Clavijo Michelangeli, M. Carvalho, L. Zhang, J. W. Jones, K. J.
Boote, M. J. Correll, J. Beaver, J. M. Osorno, R. Colbert, I. Rao, S. Beebe, A. Gonzalez, J. Ri-
caurte, and C. E.do Vallejos, 2017. A predictive model for time-to-flower in the common bean
based on QTL and environmental variables. G3: Genes, Genomes, Genetics 7(12) 3901-3912.
https://doi.org/10.1534/g3.117.300229.

Examples

# show the maker of JC1 to JC9 values for both parents (JAM and CAL)
# and 5 cRILS (RIJC0Q1 to RIJCOO5)

Bean$marker[2:8,1:10]

# show the first value of weather data

head(Bean$MET)

# show the value of QTL

Bean$QTL[4:10,1:10]

# show the value of

Bean$modelpar
carbonsoil.model The CarbonSoil model - calculate daily values over designated time
period
Description

Simple dynamic model of soil carbon content, with a time step of one year. The equations that
describe the dynamics of this system are adapted from the Henin-Dupuis model described in Jones
et al. (2004). The soil carbon content is represented by a single state variable: the mass of carbon
per unit land area in the top 20 cm of soil in a given year (Z, kg.ha-1). It is assumed that soil C is
known in some year, taken as the initial year. The yearly change in soil C is the difference between
input from crop biomass and loss.

Usage

carbonsoil.model(R, b, U, Z1, duration)

Arguments
R : the fraction of soil carbon content lost per year
b : the fraction of yearly crop biomass production left in the soil
U : the amount of C in crop biomass production (constant or time series)
Z1 : initial soil carbon content

duration : duration of simulation (year))
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Value

Soil carbon years.

carbonsoil.update The CarbonSoil model - calculate change in soil carbon for one year

Description

Simple dynamic model of soil carbon content, with a time step of one year. The equations that
describe the dynamics of this system are adapted from the Henin-Dupuis model described in Jones
et al. (2004). The soil carbon content is represented by a single state variable: the mass of carbon
per unit land area in the top 20 cm of soil in a given year (Z, kg.ha-1). It is assumed that soil C is
known in some year, taken as the initial year. The yearly change in soil C is the difference between
input from crop biomass and loss.

Usage
carbonsoil.update(Zy, R, b, Uy)

Arguments
Zy : Soil carbon content for year
R : the fraction of soil carbon content lost per year
b : the fraction of yearly crop biomass production left in the soil
Uy : the amount of C in crop biomass production in the given year
Value

Soil carbon content for year+1.

carcass.define.param Define values of the parameters for the Carcass model

Description

Define parameters values

Usage
carcass.define.param(full = FALSE)

Arguments

full : if TRUE, return the full description of distribution(default = FALSE)
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Value

matrix with parameter values (nominal, binf, bsup). A data.frame if full=TRUE

Examples

carcass.define.param(full=TRUE)

carcass.EMI.model The Carcass (growth of beef cattle) model with energy as input

Description

Model description. This model is proposed by Hoch et. al (2004) to represent the growth of cattle
and the relative body composition of diferent types of animals depending on nuritionnal conditions.
It simulates the dynamics of changes in the composition of the body fat and proteins according to
nutrient intake. The system is represented by four state variables: the protein and fat in the carcass
(resp. ProtC and LIPC) and other tissues (resp. ProtNC and LipNC) grouped under the name of
the fifth district (again, gastrointestinal tract, skin .. .). These variables depend on time, the time
step used is dt = 1 day. The model is defined by 20 equations, with a total of 18 parameters for the
described process.

Usage

carcass.EMI.model (protcmax, protncmax, alphac, alphanc, gammac, gammanc,
lipo, lipc1, lipncl, beta, delta, amW, b@c, blc, b@nc, binc, co0, ci1,
energie, PVi, duration)

Arguments

protcmax : amounts of protein in the carcass of the adult animal (kg)

protncmax : amounts of protein in the 5th district of the adult animal (kg)

alphac : maximum protein synthesis rate in the frame (excluding basal metabolism)
g-b

alphanc : maximum rate of protein synthesis in the Sth district (except basal metabolism)
g-D

gammac : Maximum rate of protein degradation in the frame (excluding basal metabolism)
G-D

gammanc : maximum rate of protein degradation in the Sth district (except basal metabolism)
g-D

lipe : maximum lipid concentration to the theoretical physiological age (percent)

lipci : increase coefficient of the maximum lipid concentration with the physiological
age of the carcase (percent)

lipnci : increase coefficient of the highest lipid concentration with physiological age

area in the 5th (percent)



carcass.EMI.model2 9

beta : lipid synthesis rate (j-1)
delta : lipid degradation rate (d-1)
amW
boc : coefficient of the allometric equation linking mass and lipid-protein carcass
bic : exponent allometric equation linking mass and defatted protein carcass
bénc : coefficient of the allometric equation linking mass and lipid-protein 5th district
binc : exponent allometric equation linking mass and lipid-protein Sth district
co . coefficient of the allometric equation between live weight and live weight
empty
cl : exponent allometric equation linking body weight and live weight empty
energie : Metabolizable energy available
PVi : initial liveweight
duration : duration of simulation
Value

matrix with ProtC,LipC,ProtNC,LipNC,PV

carcass.EMI.model?2 The Carcass model function for use with carcass.EMI.simule

Description

see carcass.EMI.model for model description.

Usage

carcass.EMI.model2(param, energie, PVi, duration)

Arguments
param : a vector of parameters
energie : Metabolizable energy available
PVi : initial liveweight
duration : duration of simulation

Value

data.frame with PV,ProtC,ProtNC,LipC,LipNC
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carcass.EMI.multi Wrapper function to run Carcass model on several animals with dif-
ferent conditions

Description

wrapper function for multisimulation with carcass. EMI.model2

Usage

carcass.EMI.multi(param, list_individuals, energy, init_condition)

Arguments

param : a vector of parameters
list_individuals
. list of individuals

energy : Metabolizable energy available for all individuals

init_condition : initial condition for all individuals

Value

data.frame with id, ration ,duration, day, PV,ProtC,ProtNC,LipC,LipNC

carcass.EMI.simule Wrapper function to the Carcass model for multiple sets of parameter
values

Description

Wrapper function to the Carcass model for multiple sets of parameter values

Usage

carcass.EMI.simule(X, energy, PVi, duration)

Arguments
X : parameter matrix
energy : Metabolizable energy available
PVi : initial liveweight
duration : duration of simulation
Value

data.frame with PV,ProtC,ProtNC,LipC,LipNC
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carcass.model The Carcass (growth of beef cattle) model

Description

Model description.
The model is defined by 20 equations, with a total of 19 parameters for the described process.

Usage

carcass.model (protcmax, protncmax, alphac, alphanc, gammac, gammanc, lip@,
lipc1, lipncl, beta, delta, k, b@c, blc, b@nc, binc, c@, cl, cem,

duration)
Arguments

protcmax : amounts of protein in the carcass of the adult animal (kg)

protncmax : amounts of protein in the 5th district of the adult animal (kg)

alphac : maximum protein synthesis rate in the frame (excluding basal metabolism)
G-D

alphanc : maximum rate of protein synthesis in the Sth district (except basal metabolism)
g-D

gammac : Maximum rate of protein degradation in the frame (excluding basal metabolism)
g-D

gammanc : maximum rate of protein degradation in the 5th district (except basal metabolism)
g-D

lipe : maximum lipid concentration to the theoretical physiological age (percent)

lipci : increase coefficient of the maximum lipid concentration with the physiological
age of the carcase (percent)

lipnci : increase coefficient of the highest lipid concentration with physiological age
area in the 5th (percent)

beta : lipid synthesis rate (j-1)

delta : lipid degradation rate (d-1)

k : Parameter coefficient between the half-saturation of the Michaelis-Menten
equation of the metabolic weight (MJ.kg"0.75)

boc : coefficient of the allometric equation linking mass and lipid-protein carcass

blc : exponent allometric equation linking mass and defatted protein carcass

bénc : coefficient of the allometric equation linking mass and lipid-protein 5th district

binc : exponent allometric equation linking mass and lipid-protein Sth district

co : coefficient of the allometric equation between live weight and live weight
empty

cl : exponent allometric equation linking body weight and live weight empty

cem

duration : duration of simulation
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Value

data.frame with ProtC,LipC,ProtNC,LipNC,PV

carcass_data Data of growth of beef cattle for Carcass model

Description

This dataset is a list of 5 dataframe. list_individuals : identifiant for each indivual energy : Ration
(type ration), Individu, time (week), energie (?) init_condition : Individu, Pvi (initial liveweight)
observation_dynamic :Ration (3 levels "C","EM","F"), individu, time, PVobs observation_slaughter
: Ration, individu, time, PV Vobs, PVobs, ProtCobs, ProtNCobs, LipCobs, LipNCobs.

Usage

carcass_data

Format

a RangedData instance, 1 row per plot.

Source

Agabriel, J. (com.pers.)

carrot.weevil.model Carrot weevil development model

Description

Model description. Simple model of developpement of carrot weevil.

Usage

carrot.weevil.model(tbase = 7, tteggs = 130, ttlarvae = 256,
ttprepupae = 114, ttpupae = 130, ttadultpreovi = 91, weather,
sdate = 1, ldate = 360)
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Arguments
tbase : base temperature
tteggs : duration of eggs stage in degre.day
ttlarvae : duration of larvae stage in degre.day
ttprepupae : duration of prepupae stage in degre.day
ttpupae : duration of pupae stage in degre.day

ttadultpreovi : duration of adult stage until egg laying in degre.day

weather : weather data.frame for one single year

sdate : date to begin simulation (day of year) (default 1)

ldate : date to end simulation (day of year) (default 360)
Value

data.frame with daily state variable

chicks_data Data of growth of chicks

Description

This dataset content dynamic measurements of growth of chicks for different individuals and differ-
ent strains. The data comes from a selection experiment on chicken initiated by F. Ricard Research
Station on Poultry of INRA Nouzilly. The selection focuses on weight at 8 and 36 weeks and
allowed to differentiate the following five strains:

strain 1 : X-+ (low at 8, but high at 36 weeks)
strain 2 : X+- (high at 8, but low at 36 weeks)
strain 3 : X++ (high weight at both ages)
strain 4 : X- (low weight for both ages)

strain 5 : X0 (control).

This is a sub-sample of 50 females in the last generation of selection with weight data (in g) at 12
different ages to complete measurement (0, 4, 6, 8, 12, 16, 20, 24; 28, 32, 36 and 40 weeks).

Usage

carcass_data

Format

a RangedData instance, 1 row : strain ; id_animal ; time (day) ; liveweight (g).
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Source

Duval M., Robert-Granie C., Foulley J.-L. (2009) Estimation of heterogeneous variances in non
linear mixed models via the SAEM algorithm with applications to growth curves in poultry. Journal
de la Societe Francaise de Statistique, 150,65-83

Donnet S., Foulley J.-L., Samson A. (2010) Bayesian analysis of growth curves using mixed models
defined by stochastic differential equations. Biometrics 66, 733-741

Jaffrezic F., Meza C., Foulley .J.-L., Lavielle M. (2006) The SAEM algorithm for the analysis of
non linear traits in genetic studies. Genetics, Selection, Evolution,38, 583-

This dataset was used in a training session Biobayes (France, 2011) training session.

Albert I., Ancelet S., David O., Denis J.B., Makowski D., Parent E., Soubeyrand S. (2012) Meth-

odes statistiques bayesiennes. Bases theoriques et applications en alimentation, environnement et
genetique. FormaScience. Ecole-chercheurs INRA.

cotton.model The Cotton model (dynamic for numbers of Cotton fruiting points).

Description

Model description. TO COMPLETE

Usage

cotton.model (TESQ, PMAX, AFL, AL, AOP, P1, P2, P3, P4, P5, PF, PSF, TSQ, P,
PR, PT, tend)

Arguments
TESQ : TO COMPLETE
PMAX : TO COMPLETE
AFL : TO COMPLETE
AL : TO COMPLETE
AOP : TO COMPLETE
P1 : TO COMPLETE
P2 : TO COMPLETE
P3 : TO COMPLETE
P4 : TO COMPLETE
P5 : TO COMPLETE
PF : TO COMPLETE
PSF : TO COMPLETE
TSQ : TO COMPLETE
P : TO COMPLETE
PR : TO COMPLETE
PT : TO COMPLETE

tend : TO COMPLETE
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Value

data.frame with daily state variable

epirice.define.param Define values of the parameters for the Epirice model

Description

Define parameters values

Usage

epirice.define.param()

Value

matrix with parameter values (nominal, binf, bsup)

epirice.model The Epirice model (Disease model for rice)

Description

Model description. Adapted from Savary et al.(2012)

Usage

epirice.model(param, weather, sdate = 1, ldate = 120, HO = 600)

Arguments
param : a vector of parameters
weather : weather data.frame for one single year
sdate : date to begin simulation (day of year) (default 1)
ldate : date to end simulation (day of year) (default 120)
Ho : initial number of plant’s healthy sites(default 600)
Value

data.frame with daily state variable

See Also

epirice.multi.simule
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epirice.multi.simule  Wrapper function to run Epirice multiple times (for multiple sets of
inputs)

Description

Wrapper function for epirice.model

Usage

epirice.multi.simule(param, multi.simule, all = FALSE)

Arguments
param : a vector of parameters
multi.simule : matrix of n row definition of input variable : site, year and date of transplanta-
tion.
all : if you want a matrix combining multi.simule and output (default = FALSE)
Value

matrix with AUDPC for each input vector

See Also

epirice.model

epirice.weather Read weather data for Epirice (southern Asia weather)

Description

Read weather data and format them for epirice.model

Usage

epirice.weather(working.year = NA, working.site = NA,
weather = weather_SouthAsia)

Arguments
working.year : year for the subset of weather data (default=NA : all the year)
working.site : site for the subset of weather data (default=NA : all the site)

weather : weather table
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Value

data.frame with daily weather data for one or several site(s) and for one or several year(s)

evaluation.criteria Calcule multiple goodness-of-fit criteria

Description
This function is depreciated and will be remove from the package in future versions. Please use
goodness.of fit

Usage

evaluation.criteria(Ypred, Yobs, draw.plot = FALSE)

Arguments
Ypred : prediction values from the model
Yobs : observed values
draw.plot : draw evaluation plot

Value

data.frame with the different evaluation criteria

Examples

# observed and simulated values
obs<-c(78,110,92,75,110,108,113,155,150)
sim<-c(126,126,126,105,105,105,147,147,147)
evaluation.criteria(sim,obs,draw.plot=TRUE)

exponential.model The Exponential growth model of dynamic of population

Description

Exponential growth model of dynamic of population

Usage

exponential.model(a, Y0, duration = 40, dt = 1)
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Arguments
a : growth rate
Yo : initial condition
duration : duration of simulation
dt : time step for integration
Value

data.frame with Y for each time step

See Also

verhulst.update for the update function of the Verhulst model.

exponential.model.bis The Exponential growth model of dynamic of population - another
form

Description

Exponential growth model of dynamic of population - another form

Usage

exponential.model.bis(a, Y@, duration = 40, dt = 1)

Arguments
a : growth rate
YO : initial condition
duration : duration of simulation
dt : time step for integration
Value

data.frame with Y for each time step

See Also

verhulst.update for the update function of the Verhulst model.
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exponential.model.ie  The Exponential growth model of dynamic of population - with im-
proved Euler integration

Description

Exponential growth model of dynamic of population - with improved Euler integration

Usage

exponential.model.ie(a, Y@, duration = 40, dt = 1)

Arguments
a : growth rate
Yo : initial condition
duration : duration of simulation
dt : time step for integration
Value

data.frame with Y for each time step

See Also

verhulst.update for the update function of the Verhulst model.

goodness.of .fit Calcule multiple goodness-of-fit criteria

Description

Calcule multiple goodness-of-fit criteria

Usage

goodness.of . fit(Yobs, Ypred, draw.plot = FALSE)

Arguments
Yobs : observed values
Ypred : prediction values from the model

draw.plot : draw evaluation plot
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Value

data.frame with the different evaluation criteria

Examples

# observed and simulated values
obs<-c(78,110,92,75,110,108,113,155,150)
sim<-c(126,126,126,105,105,105,147,147,147)
goodness.of.fit(obs,sim,draw.plot=TRUE)

graph_epid Plot output of a Classical SEIR model for plant disease

Description

Plot the output of the Zadoks classical SEIR model for plant disease.

Usage

graph_epid(out, typel = "s", all = TRUE, param = TRUE)

Arguments

out : output of the zadoks.original.model

typel : type of plot (default : s)

all : if all=true (default), plot all the state variable

param : if param (default), add the values of param on the plot
Value

plot
See Also

zakoks.original.model
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graph_epid_s Plot output of a Classical SEIR model for plant disease

Description

Plot the output of the Zadoks classical SEIR model for plant disease.

Usage

graph_epid_s(out, typel = "s", all = TRUE, param = TRUE)

Arguments

out : output of the zadoks.original.model

typel : type of plot (default : s)

all : if all=true (default), plot all the state variable

param : if param (default), add the values of param on the plot
Value

plot
See Also

zakoks.original.model

lactation.calf.model The Lactation model

Description

Model description. This model is a model of lactating mammary glands of cattle described by
Heather et al. (1983). This model was then inspired more complex models based on these principles.
This model simulates the dynamics of the production of cow’s milk. the system is represented by
6 state variables: change in hormone levels (H), the production and loss of milk secreting cells
(CS), and removing the secretion of milk (M), the average quantity of milk contained in the animal
(Mmean), the amount of milk removed (RM) and yield (Y). The model has a time step dt = 0.1 for
regular consumption of milk by a calf. The model is defined by a few equations, with a total of
fourteen parameters for the described process.

Usage

lactation.calf.model(cu, kdiv, kdl, kdh, km, ksl, kr, ks, ksm, mh, mm, p,
mum, rc, duration, dt)
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Arguments

cu
kdiv

kdl

kdh

km

ksl

kr

ks

ksm

mh

mm

p

mum

rc
duration
dt

Value

: number of undifferentiated cells

. cell division rate, Michaelis-Menten constant

: constant degradation of milk

: rate of decomposition of the hormone

: constant secretion of milk

- milk secretion rate, Michaelis-Menten constant
: average milk constant

: rate of degradation of the basal cells

: constant rate of degradation of milk secreting cells
: parameter

: storage Capacity milk the animal

. parameter

: setting the maximum rate of cell division

: parameter of milk m (t) function

: duration of simulation

: time step

data.frame with CS, M, Mmoy, RM, day, week

Examples

lactation.calf.model2(lactation.define.param()["nominal”,],300,0.1)

lactation.calf.model2

lactation.calf.model2 The Lactation model for use with lactation.calf.simule

Description

see lactation.calf.model for model description.

Usage

lactation.calf.model2(param, duration, dt)

Arguments

param
duration
dt

: a vector of parameters
: duration of simulation

: time step
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Value

data.frame with CS, M, Mmoy, RM, day, week

Examples

sim=lactation.calf.model2(lactation.define.param()["nominal”,],6+2%7, @0.1)

lactation.calf.simule Wrapper function to run the Lactation model for multiple sets of pa-
rameter values

Description

Wrapper function to run the Lactation model for multiple sets of parameter values

Usage

lactation.calf.simule(X, duration, dt)

Arguments
X : parameter matrix
duration : duration of simulation
dt : time step

Value

data.frame with : number of paramter vector (line number from X), week, CS, M, Mmoy, RM, day,
week

lactation.define.param
Define values of the parameters for the Lactation model

Description

values from Heather et al. (1983) for different scenarios

Usage

lactation.define.param(type = "calf")

Arguments

type : for which model version ? "calf" or "machine"
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Value

lactation.machine.model

matrix with parameter values (nominal, binf, bsup)

Examples

lactation.define.param()

lactation.machine.model

The Lactation model with milking machine

Description

Model description. This model is a model of lactating mammary glands of cattle described by
Heather et al. (1983). This model was then inspired more complex models based on these principles.
This model simulates the dynamics of the production of cow’s milk. the system is represented by
6 state variables: change in hormone levels (H), the production and loss of milk secreting cells
(CS), and removing the secretion of milk (M), the average quantity of milk contained in the animal
(Mmean), the amount of milk removed (RM) and yield (Y). The model has a time step dt = 0.001
for milking machines. The model is defined by a few equations, with a total of twenty parameters
for the described process.

Usage

lactation.machine.model(cu, kdiv, kdl, kdh, km, ksl, kr, ks, ksm, mh, mm,
p, mum, rma, t1, t2, t3, t4, t5, t6, duration, dt, CSi, Mi)

Arguments

cu
kdiv
kdl
kdh
km
ksl
kr
ks
ksm
mh
mm

p
mum

rma

: number of undifferentiated cells

. cell division rate, Michaelis-Menten constant

: constant degradation of milk

: rate of decomposition of the hormone

: constant secretion of milk

: milk secretion rate, Michaelis-Menten constant
: average milk constant

: rate of degradation of the basal cells

: constant rate of degradation of milk secreting cells
: parameter

: storage Capacity milk the animal

: parameter

: setting the maximum rate of cell division

: parameter of milk m (t) function
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t1 : parameter of milk m (t) function
t2 : parameter of milk m (t) function
t3 : parameter of milk m (t) function
t4 : parameter of milk m (t) function
t5 : parameter of milk m (t) function
t6 : parameter of milk m (t) function
duration : duration of simulation
dt : time step
CSi : initial Number of secretory cells
Mi : initial Quantity of milk in animal (kg)
Value

matrix with CS,M,Mmoy,RM

lactation.machine.model?2
The Lactation model for use with lactation.machine.simule

Description

see lactation.calf.model for model description.

Usage

lactation.machine.model2(param, duration, dt, CSi, Mi)

Arguments
param : a vector of parameters containning (cu,kdiv,kdl,kdh,km ksl kr,ks,ksm,mh,mm,p,mum,rma,t1,t2,t3,t4,t5,t
lactation.model.machine)
duration : duration of simulation
dt : time step
CSi : initial Number of secretory cells
Mi : initial Quantity of milk in animal (kg)
Value

data.frame with CS, M, Mmoy, RM, day, week
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magarey.define.param Define values of the parameters for the Magarey model

Description

Define values of the parameters for the Magarey model

Usage
magarey.define.param(species = "unkown")
Arguments
species : name of a species. By default, value for an "unkown" species are given. Other
possibility are "G.citricarpa" or "Kaki.fungus"
Value

matrix with parameter values (nominal, binf, bsup)

Examples

magarey.define.param(species="G.citricarpa”)
magarey.define.param(species="Kaki.fungus")

magarey.model The Magarey model

Description

Generic model of infection for foliar diseases caused by fungi (from Magarey et al.,2005).

Usage

magarey.model (T, Tmin, Topt, Tmax, Wmin, Wmax)

Arguments
T : input variable. Either a scalar or a vector (for a weather series).
Tmin : parameter of minimal temperature for infection (degC)
Topt : parameter of optimal temperature for infection (degC)
Tmax : parameter of maximal temperature for infection (degC)
Wmin : parameter of minimal wetness duration for infection (hour)

Wmax : parameter of maximal wetness duration for infection (hour)
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Value

Wetness duration (W, hour). Either a scalar or a vector depending on T.

Examples

plot(1:35, magarey.model (1:35,7, 18, 30, 10, 42), type="1", xlab="T", ylab="W")

magarey.model?2 The Magarey model, taking a vector of parameters as argument

Description

Generic model of infection for foliar diseases caused by fungi (from Magarey et al.,2005).

Usage

magarey.model2(T, param)

Arguments
T : input variable. Either a scalar or a vector (for a weather series).
param : parameters

Value

W : Wetness duration (hour). Either a scalar or a vector depending on T.

magarey.simule Wrapper function to run the Magarey model multiple times (for multi-
ple sets of inputs)

Description

Wrapper function to run the Magarey model multiple times (for multiple sets of inputs)

Example magarey.simule(magarey.define.param(),15)

Usage

magarey.simule(X, T, all = FALSE)

Arguments
X : parameter matrix
T : input variable, temperature

all : if you want a matrix combining X and output
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Value

a table with wetness duration (W) for each parameter vector

maize.data_EuropeEU maize biomass and leaf area data

Description

"observation data" for several site and year (site-year) in Europe. This data are fake observed date,
derived from simulations with an error model.

Usage

maize.data_EuropeEU

Format

a RangedData instance, 1 row per measurement.

Source

NA

maize.data_MetaModelling
dataset of simulation for maize final biomass

Description

Simulation data for several site and year (site-year) in Europe. This data are from run of the original
maize crop model with the R function maize.model for the 30 French sites and 17 years included
in the dataset weather_FranceWest of the package ZeBook. Our training dataset includes 510 (30
sites * 17 years) simulated biomass values and the 510 corresponding series of input values. The
input values are the three average temperatures T1, T2, T3 and the three average radiations RADI,
RAD2, RAD3 computed on 3 periods of the growing season. Period 1 : from day 1 to dat 50 (day
of the year), period 2: from day 51 to day 100, period 3 : from day 101 to day 150.

Usage

maize.data_EuropeEU

Format

a RangedData instance, 1 row per simulation. Site, Year, T1, T2, T3, RAD1, RAD2, RAD3, B
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Source

NA

See Also

maize.model, weather_FranceWest

maize.define.param Define values of the parameters for the Maize model

Description

Define parameters values

Usage

maize.define.param()

Value

matrix with parameter values (nominal, binf, bsup)

maize.model The basic Maize model.

Description

Model description. This model is a dynamic model of crop growth for Maize cultivated in potential
conditions. The crop growth is represented by three state variables, leaf area per unit ground area
(leaf area index, LAI), total biomass (B) and cumulative thermal time since plant emergence (TT).
It is based on key concepts included in most crop models, at least for the "potential production”
part. In fact, this model does not take into account any effects of soil water, nutrients, pests, or
diseases,...

Usage

maize.model(Tbase, RUE, K, alpha, LAImax, TTM, TTL, weather, sdate, ldate)
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Arguments
Tbase : parameter the baseline temperature for growth (degreeCelsius)
RUE : parameter radiation use efficiency (?)
K : parameter extinction coefficient (relation between leaf area index and inter-
cepted radiation) (-)
alpha : parameter the relative rate of leaf area index increase for small values of leaf
area index (?)
LAImax : parameter maximum leaf area index (-)
T™ : parameter te