Explanation of notation used in manuscript (Heredity 108: 134-146) and
WinBUGS code

Boi=betali,1]

B i=betali,2]

B2 i=betali,3]
Up=interceptl
Uq=intercept2
Uz=intercept3

ZJ 150y Bj(0yXi,j=8bv1
ZJ 1 iy Bjyxi j=gbv2
ZJ 112 Bj(2)xi,j=gbv3
Ii0)Bj0y=alphallk]
Ij1)Bj1y=alpha2[K]
Ii2)Bj(z=alpha3|[K]
l10=x1[k]

l1)=x2[K]

i) =x3[K]
Bjioy=allk]
Bj)=a2[k]
Bjz)=a3[k]

x;=2[i,j]
0§i(0)=sigma[1]
Ué(lfsigma[Z]

02, ,,=sigmal[3]

pP10=roo21



P2o=roo31
P21=roo32

N,,=NQTL1
N,,=NQTL2
N,,=NQTL3
0 410=8COV12
0 420=8c0V13
0 421 =8COV23
ro,=gcorl2
r,,=gcorl3
r,,=gcor23
hy, =her[1]
hj, =her[2]
hy, =her[3]
P10 X Gyp=rcov12

P21 X Gy1=rcov23

P20 X Gyp=rcovl3



Simulated data

Phenotypic residual variance 0.1
no block effect

Marker inits in mark inits.txt file
to monitor:

- alphal[k], alpha2[k], alpha3[k]
- x1[k], x2[k], x3[k]

-NQTL1, NQTL2, NQTL3

- her[1], her[2], her[3]

-gcovl2, 13,23

-gcorl2, 13,23

- sigma

- interceptl, intercept2, intercept3

-rcovl2, rcovl3, rcov23

model

for(jin1:loc) {
for(kin1:2 )

plj k1<-1/2

for(iin1:ind){
for(jin1:loc){

mark[i,j] ~ dcat( p[}, 1:2])

for(iin1:ind){
for(jin1:loc){

Z[i, j 1 <- markli,j] - 1



for (i in 1:ind) {
for(j in 2:years) {
Y[i, j] ~ dnorm(muli,jl, 10)
muli, j] <- betal[i, 1] + betali, 2] * age[j] + beta[i,3 ] * pow(age[j],2) + betali,4]* Y[i,j-1]
}
gbvl[i]<- inprod(alphal[], Z[i,])
gbv2[il<- inprod(alpha2[], Z[i,])
gbv3[i]<- inprod(alpha3[], Z[i,])
my[i,1]<-interceptl + gbv1[i]
my[i,2]<-intercept2 + gbv2[i]l+roo21*betali,1]
my[i,3]<-intercept3 + gbv3[i]+roo31*beta[i,1]+roo32*betali,2]
my[i,4]<-0
for(j in 1:3){
betali,j]~dnorm(myl[i,j], taulj])
}

betali,4]<-0

interceptl~dnorm(0,0.001)
intercept2~dnorm(0,0.001)

intercept3~dnorm(0,0.001)

roo21~dnorm(0,0.001)
roo31~dnorm(0,0.001)

roo32~dnorm(0,0.001)

tau[1] ~dgamma(1.0E-3,1.0E-3)
sigma(1] <- 1/tau[1]
tau[2] ~dgamma(1.0E-3,1.0E-3)
sigmal2] <- 1/tau[2]

tau[3] ~dgamma(1.0E-3,1.0E-3)



sigma[3] <- 1/tau(3]
#tau[4] ~dgamma(1.0E-3,1.0E-3)

#sigmal[4] <- 1/tau(4]

for(j in 1:loc){
al[j]~dnorm(0,prec1[j])
Intau1[j] ~ dunif(-5,50)
precl[j]<-exp(Intaul(j])

varl[j]l<-1/precl|j]

for(j in 1:loc){
a2(j]~dnorm(0,prec2(j])
Intau2[j] ~ dunif(-5,50)
prec2[jl<-exp(Intau2[j])

var2[j]<-1/prec2[j]

for(j in 1:loc){
a3[jl~dnorm(0,prec3][j])
Intau3[j] ~ dunif(-5,50)
prec3(j]<-exp(Intau3(j])

var3[jl<-1/prec3[j]

#Intautot™ dunif(-2,50)
#prectot<-exp(Intautot)

#sigma2tot<-1/prectot

#for(j in 1:years) {

# tautot[j]~dgamma(1.0E-2,1.0E-2)
# sigma2tot[j]<-1/tautot[j]

# tau.block[j]~dgamma(1.0E-3,1.0E-3)

# sigma2.block[j]<-1/tau.blocklj]



#}

for(k in 1:loc) {
p1[k]<-1/loc
x1[k]~dbern(p1[k])
alpha1l[k]<-x1[k]*a1[k]
varalphal[k]<-x1[k]*var1[k]
}

for(k in 1:loc) {
p2[k]<-1/loc
x2[k]~dbern(p2[k])
alpha2[k]<-x2[k]*a2[k]
varalpha2[k]<-x2[k] *var2[k]
}

for(k in 1:loc) {
p3[k]<-1/loc
x3[k]~dbern(p3[k])
alpha3[k]<-x3[k]*a3[k]
varalpha3([k]<-x3[k]*var3[k]
}

NQTL1<-sum(x1[1:loc])

NQTL2<-sum(x2[1:loc])

NQTL3<-sum(x3[1:loc])

varb[1]<-sd(beta[1:ind,1])*sd(beta[1:ind,1])
varb[2]<-sd(beta[1:ind,2])*sd(beta[1:ind,2])

varb[3]<-sd(beta[1:ind,3])*sd(beta[1:ind,3])

vareff[1]<-sd(gbv1[1:ind])*sd(gbv1[1:ind])
vareff[2]<-sd(gbv2[1:ind])*sd(gbv2[1:ind])

vareff[3]<-sd(gbv3[1:ind])*sd(gbv3[1:ind])

her[1] <- (varb[1]-sigma[1])/varb[1]
her[2] <- (varb[2]-sigma[2])/varb[2]

her([3] <- (varb[3]-sigma[3])/varb[3]



for(i in 1:ind) {

prod12[i]<-betali, 1] *betali,2]

prod13[i]<-betali, 1] *betali,3]

prod23[i]<-betali,2] *betali, 3]

}
cov12<-(sum(prod12[1:ind])-sum(beta[1:ind,1])*sum(beta[1:ind,2])/ind)/(ind-1)
cov13<-(sum(prod13[1:ind])-sum(beta[1:ind,1])*sum(beta[1:ind,3])/ind)/(ind-1)

cov23<-(sum(prod23[1:ind])-sum(beta[1:ind,2])*sum(beta[1:ind,3])/ind)/(ind-1)

gecorl2<-gcov12/(sd(beta[1:ind,1])*sd(beta[1:ind,2]))
gcorl3<-gcov13/(sd(beta[1:ind,1])*sd(beta[1:ind,3]))

gcor23<-gcov23/(sd(beta[1:ind,2])*sd(beta[1:ind,3]))

gcovl2 <- covl2-rcov12
gcovl3 <- cov13-rcovl3

gcov23 <- cov23-rcov23

rcovl2<-roo21*sd(beta[1:ind,1])
rcovl3<-roo31*sd(beta[1:ind,1])
rcov23<-roo32*sd(beta[1:ind,2])

}



