[bookmark: _GoBack]This R script reads in the data, fits the models and visualises the data as presented in Ikoyi et al. (2023), ‘Plant diversity enhanced nematode-based soil quality indices and changed soil nematode community structure in intensively-managed agricultural grasslands’ in European Journal of Soil Biology, 118, 103542.
The response variables comprise abundances of taxonomic groups of soil nematodes, nematode-based soil quality indices, as well as measured properties of the vegetation and soil from the plots on which nematodes were sampled (see associated ReadMe file).
The general approach is to analyse the multiple nematode indices using the DImodels package. The DImodels package allows selection of the best-fitting of several alternative models (STR, ID, AV, FG, and FULL) (see Moral et al. 2023), based on different assumptions about the net effect of plant interspecific interactions on the nematode community. 
For visualization, we use the ternary diagrams to display the results of the best DI model predictions for each of the responses. Please see lines 671-776 of this script.

Reference
Moral, R.A., Vishwakarma, R., Connolly, J., Byrne, L., Hurley, C., Finn, J.A. and Brophy, C., 2022. Going beyond richness: Modelling the BEF relationship using species identity, evenness, richness and species interactions via the DImodels R package. Methods in Ecology and Evolution. https://doi.org/10.1111/2041-210X.14158

###########################
R Script
###########################
#load required packages
library(readxl)
library(ggplot2)
library(DImodels)
library(tidyverse)
library(Ternary)
getwd()
setwd("[insert location of working directory]")
#import data
NemInd <- read.csv("[Insert location of data file]")        
#Read in the data from the location stored on the computer
View(NemInd)
NemInd$OmvPred <- NemInd$Omv+NemInd$Pred

#analysis of Maturity Index, variable ‘MI’

#2. Generate a scatterplot of the response vs richness
NemInd$plantSR<-as.factor(NemInd$plantSR)
plot(NemInd$plantSR, NemInd$MI, ylab = "Nematode Maturity Index",
     xlab = "richness")
#3. Fit the models
#STR
m99<- DI (y = "MI", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m99)

#ID

m100<- DI (y = "MI", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m100)

#AV
m101<- DI (y = "MI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m101)

#FG
m102<- DI (y = "MI", prop = 7:12, DImodel = "FG", 
           FG = c("FG1", "FG1", "FG2", "FG2", "FG3", "FG3"), data = NemInd)
summary(m102)

#FULL
m103<- DI (y = "MI", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m103)

#MODEL EVALUATION
anova(m99, m100, m101, m102, m103, test="F")

auto100 <- autoDI(y = "MI", prop = 7:12,
                  FG = c("FG1", "FG1", "FG2", "FG2", "FG3", "FG3"), data = NemInd, selection = "Ftest")
summary(auto100)
# Function to create ternary diagram
#get_ternary <- function(model, axis_text_size = 6, axis_label_size = 6, height = 100, width = 87)
#get_ternary(model = m101)

predictions <- predict(m102)
predict(m102)

##analysis of bacterial-feeding nematodes, variable ‘PF’BF
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$BF, ylab = "Abundance of Bacterial Feeders",
     xlab = "richness")

#3. Fit the models

#ID

m24<- DI (y = "BF", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m24)

#AV
m25<- DI (y = "BF", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m25)

#FG
m26<- DI (y = "BF", prop = 7:12, DImodel = "FG", 
           FG = c("FG1", "FG1", "FG2", "FG2", "FG3", "FG3"), data = NemInd)
summary(m26)

#FULL
m27<- DI (y = "BF", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m27)
#MODEL EVALUATION
anova(m24, m25, m26, m27, test="F")
#AV
m28<- DI (y = "BF", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m28)

conBF <- contrasts_DI(object = m28,
                      contrast = list('p1vall' = c(1)))
summary(conBF)

auto21 <- autoDI(y = "BF", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
summary(auto21)
#get_ternary(model = auto21)


#analysis of plant-feeding nematodes, variable ‘PF’
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$PF, ylab = "Abundance of Plant Feeders",
     xlab = "richness")
hist(NemInd$PF)

NemInd$logPF <- log(NemInd$PF + 1)
hist(NemInd$logPF)
#3. Fit the models

#ID

m104<- DI (y = "logPF", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m104)

#AV
m105<- DI (y = "logPF", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m105)

#FG
m106<- DI (y = "logPF", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m106)

#FULL
m107<- DI (y = "logPF", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m107)
#STR
m205<- DI (y = "logPF", prop = 7:12, DImodel = "STR", data = NemInd)
#MODEL EVALUATION
anova(m205, m104, m105, m106, m107, test="F")
summary(m205)

#get_ternary(model = m104)
con <- contrasts_DI(object = m205,
                    contrast = list('p1vall' = c(1)))
summary(con)

auto101 <- autoDI(y = "logPF", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
summary(auto101)
#get_ternary(model = auto101)

##analysis of c-p35 index, variable ‘CP35’
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$CP35, ylab = "Abundance of sensitive taxa",
     xlab = "richness")

#3. Fit the models

#ID

m108<- DI (y = "CP35", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m108)

#AV
m109<- DI (y = "CP35", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m109)

#FG
m110<- DI (y = "CP35", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m110)

#FULL
m111<- DI (y = "CP35", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m111)
#MODEL EVALUATION
anova(m108, m109, m110, m111, test="F")

auto102 <- autoDI(y = "CP35", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
m109_redo <- DI (y = "CP35", prop = 7:12, DImodel = "AV", 
                 FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m109_redo)
m109_theta <- update_DI(object = m109_redo, estimate_theta = TRUE)
summary(m109_theta)
summary(auto102)
get_ternary(model = m109_theta)

plot(NemInd$plantSR, NemInd$CP35, ylab = "Abundance of c-p 3-5 nematodes (sensitive taxa)",
     xlab = "richness")
boxplot(CP35~plantSR, data = NemInd)

#logCP35
NemInd$logCP35 <- log(NemInd$CP35 + 1)
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$logCP35, ylab = "log Abundance of sensitive taxa",
     xlab = "richness")

#3. Fit the models

#ID

m208<- DI (y = "logCP35", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m208)

#AV
m209<- DI (y = "logCP35", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m209)

#FG
m210<- DI (y = "logCP35", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)

summary(m210)

#FULL
m211<- DI (y = "logCP35", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m211)
#MODEL EVALUATION
anova(m208, m209, m210, m211, test="F")

auto202 <- autoDI(y = "logCP35", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
m209_redo <- DI (y = "logCP35", prop = 7:12, DImodel = "AV", 
                 FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m209_redo)

m209_theta <- update_DI(object = m209_redo, estimate_theta = TRUE)
summary(m209_theta)
summary(auto202)
#get_ternary(model = m209)

plot(NemInd$plantSR, NemInd$CP35, ylab = "Abundance of sensitive taxa",
     xlab = "richness")
hist(NemInd$logCP35)

#analysis of nematode enrichment index, variable ’EI’
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$EI, ylab = "Nematode enrichment index",
     xlab = "richness")

#3. Fit the models

#ID

m112<- DI (y = "EI", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m112)

#AV
m113<- DI (y = "EI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m113)

#FG
m114<- DI (y = "EI", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m114)

#FULL
m115<- DI (y = "EI", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m115)
#MODEL EVALUATION
anova(m112, m113, m114, m115, test="F")

auto103 <- autoDI(y = "EI", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
m119_redo <- DI (y = "EI", prop = 7:12, DImodel = "FULL", 
                 FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, )
summary(m109_redo)
m109_theta <- update_DI(object = m109_redo, estimate_theta = TRUE)
summary(m109_theta)
summary(auto102)
#get_ternary(model = m113)


#analysis of nematode structure index, variable ’SI’
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$SI, ylab = "Nematode structure index",
     xlab = "richness")

#3. Fit the models

#ID

m116<- DI (y = "SI", prop = 7:12, DImodel = "ID", data = NemInd, estimate_theta = T)
summary(m116)

#AV
m117<- DI (y = "SI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m117)

#FG
m118<- DI (y = "SI", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, estimate_theta = T)
summary(m118)

#FULL
m119<- DI (y = "SI", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m119)
#MODEL EVALUATION
anova(m116, m117, m118, m119, test="F")

auto104 <- autoDI(y = "SI", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
m119_redo <- DI (y = "SI", prop = 7:12, DImodel = "FULL", 
                 FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, estimate_theta = T)
summary(m119_redo)

m117_redo <- DI (y = "SI", prop = 7:12, DImodel = "AV", 
                 FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, estimate_theta = T)
summary(m117_redo)
anova(m119_redo,m117_redo)
m109_theta <- update_DI(object = m109_redo, estimate_theta = TRUE)
summary(m109_theta)
summary(auto102)
#get_ternary(model = m117)



#analysis of nematode channel index, variable ‘CI’
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$CI, ylab = "Nematode Channel index",
     xlab = "richness")
hist(NemInd$CI)
NemInd$logCI <- log(NemInd$CI + 1)
hist(NemInd$logCI)
NemInd$propCI <- NemInd$CI/100
hist(NemInd$propCI)
NemInd$asinCI <- asin(sqrt(NemInd$propCI))
hist(NemInd$asinCI)
#3. Fit the models

#ID

m120<- DI (y = "logCI", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m120)

#AV
m121<- DI (y = "logCI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m121)

#FG
m122<- DI (y = "logCI", prop = 7:12, DImodel = "FG", 
           FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd)
summary(m122)

#FULL
m123<- DI (y = "logCI", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m123)
#STR
m124<- DI (y = "logCI", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m124)
#MODEL EVALUATION
anova(m124,m120, m121, m122, m123, test="F")

auto105 <- autoDI(y = "asinCI", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")



#More on predictions
library(lattice)
library(grid)
#install.packages("daewr")
library(daewr)
library(gdata)
#install.packages("gdata")
library(mixexp)
#install.packages("mixexp")
library(ggplot2)


################# Plotting  #################

#Set color palette (not necessary, but allows to set the green as highest value)
revterrain.colors <- function (n, alpha = 1) 
{
  if ((n <- as.integer(n[1L])) > 0) {
    k <- n%/%2
    h <- rev(c(4/12, 2/12, 0/12))
    s <- rev(c(1, 1, 0))
    v <- rev(c(0.65, 0.9, 0.95))
    c(hsv(h = seq.int(h[1L], h[2L], length.out = k), s = seq.int(s[1L], 
                                                                 s[2L], length.out = k), v = seq.int(v[1L], v[2L], 
                                                                                                     length.out = k), alpha = alpha), hsv(h = seq.int(h[2L], 
                                                                                                                                                      h[3L], length.out = n - k + 1)[-1L], s = seq.int(s[2L], 
                                                                                                                                                                                                       s[3L], length.out = n - k + 1)[-1L], v = seq.int(v[2L],  
                                                                                                                                                                                                                                                        v[3L], length.out = n - k + 1)[-1L], alpha = alpha))
  }
  else character()
}

#Contrasts


con1 <- contrasts_DI(object = m113,
                     contrast = list('p1vp2 Mono' = c(1, -1, 0, 0, 0, 0, 0),
                                     'p3vp4 Mono' = c(0, 0, 1, -1, 0, 0, 0),
                                     'p5vp6 Mono' = c(0, 0, 0, 0, 1, -1, 0),
                                     'p1vp3 Mono' = c(1, 0, -1, 0, 0, 0, 0),
                                     'p1vp4 Mono' = c(1, 0, 0, -1, 0, 0, 0),
                                     'p1vp5 Mono' = c(1, 0, 0, 0, -1, 0, 0),
                                     'p1vp6 Mono' = c(1, 0, 0, 0, 0, -1, 0),
                                     'p2vp3 Mono' = c(0, 1, -1, 0, 0, 0, 0),
                                     'p2vp4 Mono' = c(0, 1, 0, 0, -1, 0, 0),
                                     'p2vp5 Mono' = c(0, 1, 0, 0, -1, 0, 0),
                                     'p2vp6 Mono' = c(0, 1, 0, 0, 0, -1, 0),
                                     'p3vp5 Mono' = c(0, 0, 1, 0, -1, 0, 0),
                                     'p3vp6 Mono' = c(0, 0, 1, 0, 0, -1, 0),
                                     'p4vp5 Mono' = c(0, 0, 0, 1, -1, 0, 0),
                                     'p4vp6 Mono' = c(0, 0, 0, 0, 0, -1, 0)))
summary(con1)

con11 <- contrasts_DI(object = m113,
                      contrast = list('GvL FG' = c(0.5, 0.5, -0.5, -0.5, 0, 0, 0),
                                      'GvH FG' = c(0.5, 0.5, 0, 0, -0.5, -0.5, 0),
                                      'LvH FG' = c(0, 0, 0.5, 0.5, -0.5, -0.5, 0)))
summary(con11)
conMI <- contrasts_DI(object = m113,
                      contrast = list('p1vmss' = c(0.83333,-0.16667,-0.16667,-0.16667,-0.16667,-0.16667, -0.41667),
                                      'p2vmss' = c(-0.16667,0.83333,-0.16667,-0.16667,-0.16667,-0.16667, -0.41667),
                                      'p3vmss' = c(-0.16667,-0.16667,0.83333,-0.16667,-0.16667,-0.16667, -0.41667),
                                      'p4vmss' = c(-0.16667,-0.16667,-0.16667, 0.83333,-0.16667,-0.16667, -0.41667),
                                      'p5vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,0.83333,-0.16667, -0.41667),
                                      'p6vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,-0.16667,0.83333, -0.41667)))
summary(conMI)
predict(m101)



####################
hist(NemInd$CI)
NemInd$logCI<-log(NemInd$CI + 1)
hist(NemInd$logCI)

#3. Fit the models

#ID
#STR
m1<- DI (y = "logCI", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m1)

#ID
m2<- DI (y = "logCI", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m2)

m21<- DI (y = "CI", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m21)
predict(m21)
#AV
m3<- DI (y = "logCI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m3)

#FG
m4<- DI (y = "logCI", prop = 7:12, DImodel = "FG", 
         FG = c("FG1", "FG1", "FG2", "FG2", "FG2", "FG2"), data = NemInd)
summary(m4)

#FULL
m5<- DI (y = "logCI", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m5)
#MODEL EVALUATION
anova(m1, m2, m3, m4, m5, test="F")

autoCI <- autoDI(y = "logCI", prop = 7:12,
                         FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")

#get_ternary(m2)
#contrasts###
con1CI <- contrasts_DI(object = m2,
                       contrast = list('p1vp2 Mono' = c(1, -1, 0, 0, 0, 0),
                                       'p3vp4 Mono' = c(0, 0, 1, -1, 0, 0),
                                       'p5vp6 Mono' = c(0, 0, 0, 0, 1, -1),
                                       'p1vp3 Mono' = c(1, 0, -1, 0, 0, 0),
                                       'p1vp4 Mono' = c(1, 0, 0, -1, 0, 0),
                                       'p1vp5 Mono' = c(1, 0, 0, 0, -1, 0),
                                       'p1vp6 Mono' = c(1, 0, 0, 0, 0, -1),
                                       'p2vp3 Mono' = c(0, 1, -1, 0, 0, 0),
                                       'p2vp4 Mono' = c(0, 1, 0, 0, -1, 0),
                                       'p2vp5 Mono' = c(0, 1, 0, 0, -1, 0),
                                       'p2vp6 Mono' = c(0, 1, 0, 0, 0, -1),
                                       'p3vp5 Mono' = c(0, 0, 1, 0, -1, 0),
                                       'p3vp6 Mono' = c(0, 0, 1, 0, 0, -1),
                                       'p4vp5 Mono' = c(0, 0, 0, 1, -1, 0),
                                       'p4vp6 Mono' = c(0, 0, 0, 0, 0, -1)))
summary(con1CI)

con11CI <- contrasts_DI(object = m2,
                        contrast = list('GvL FG' = c(0.5, 0.5, -0.5, -0.5, 0, 0),
                                        'GvH FG' = c(0.5, 0.5, 0, 0, -0.5, -0.5),
                                        'LvH FG' = c(0, 0, 0.5, 0.5, -0.5, -0.5)))
summary(con11CI)
conCI <- contrasts_DI(object = m2,
                      contrast = list('p1vmss' = c(0.83333,-0.16667,-0.16667,-0.16667,-0.16667,-0.16667),
                                      'p2vmss' = c(-0.16667,0.83333,-0.16667,-0.16667,-0.16667,-0.16667),
                                      'p3vmss' = c(-0.16667,-0.16667,0.83333,-0.16667,-0.16667,-0.16667),
                                      'p4vmss' = c(-0.16667,-0.16667,-0.16667, 0.83333,-0.16667,-0.16667),
                                      'p5vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,0.83333,-0.16667),
                                      'p6vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,-0.16667,0.83333)))

summary(conCI)
predict(m2)
###Analysis of fungal-feeders, variable 'FF'
hist(NemInd$FF)
NemInd$logFF<-log(NemInd$FF + 1)
hist(NemInd$logFF)
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$logFF, ylab = "Fungivores",
     xlab = "richness")

#3. Fit the models
#STR
m701<- DI (y = "logFF", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m701)

#ID

m702<- DI (y = "logFF", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m702)

#AV
m703<- DI (y = "logFF", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m703)

#FG
m704<- DI (y = "logFF", prop = 7:12, DImodel = "FG", 
           FG = c("FG1", "FG1", "FG2", "FG2", "FG2", "FG2"), data = NemInd)
summary(m704)

#FULL
m705<- DI (y = "logFF", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m705)
#MODEL EVALUATION
anova(m701, m702, m703, m704, m705, test="F")

auto700 <- autoDI(y = "logFF", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
summary(auto700)

#get_ternary(model = m703)
predict(m702)

#contrasts###
con1FF <- contrasts_DI(object = m702,
                       contrast = list('p1vp2 Mono' = c(1, -1, 0, 0, 0, 0),
                                       'p3vp4 Mono' = c(0, 0, 1, -1, 0, 0),
                                       'p5vp6 Mono' = c(0, 0, 0, 0, 1, -1),
                                       'p1vp3 Mono' = c(1, 0, -1, 0, 0, 0),
                                       'p1vp4 Mono' = c(1, 0, 0, -1, 0, 0),
                                       'p1vp5 Mono' = c(1, 0, 0, 0, -1, 0),
                                       'p1vp6 Mono' = c(1, 0, 0, 0, 0, -1),
                                       'p2vp3 Mono' = c(0, 1, -1, 0, 0, 0),
                                       'p2vp4 Mono' = c(0, 1, 0, 0, -1, 0),
                                       'p2vp5 Mono' = c(0, 1, 0, 0, -1, 0),
                                       'p2vp6 Mono' = c(0, 1, 0, 0, 0, -1),
                                       'p3vp5 Mono' = c(0, 0, 1, 0, -1, 0),
                                       'p3vp6 Mono' = c(0, 0, 1, 0, 0, -1),
                                       'p4vp5 Mono' = c(0, 0, 0, 1, -1, 0),
                                       'p4vp6 Mono' = c(0, 0, 0, 1, 0, -1)))
summary(con1FF)

con11FF <- contrasts_DI(object = m702,
                        contrast = list('GvL FG' = c(0.5, 0.5, -0.5, -0.5, 0, 0),
                                        'GvH FG' = c(0.5, 0.5, 0, 0, -0.5, -0.5),
                                        'LvH FG' = c(0, 0, 0.5, 0.5, -0.5, -0.5)))
summary(con11FF)
conFF <- contrasts_DI(object = m702,
                      contrast = list('p1vmss' = c(0.83333,-0.16667,-0.16667,-0.16667,-0.16667,-0.16667),
                                      'p2vmss' = c(-0.16667,0.83333,-0.16667,-0.16667,-0.16667,-0.16667),
                                      'p3vmss' = c(-0.16667,-0.16667,0.83333,-0.16667,-0.16667,-0.16667),
                                      'p4vmss' = c(-0.16667,-0.16667,-0.16667, 0.83333,-0.16667,-0.16667),
                                      'p5vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,0.83333,-0.16667),
                                      'p6vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,-0.16667,0.83333)))

summary(conFF)
#get_ternary(m702)
###Omnivores+Predators
NemInd$OmvPred<-NemInd$Omv + NemInd$Pred
View(NemInd)
hist(NemInd$OmvPred)
NemInd$logOmvPred<-log(NemInd$OmvPred + 1)
hist(NemInd$logOmvPred)
#2. Generate a scatterplot of the response vs richness
plot(NemInd$plantSR, NemInd$logOmvPred, ylab = "Omnivores + Predators",
     xlab = "richness")

#3. Fit the models
#STR
m706<- DI (y = "logOmvPred", prop = 7:12, DImodel = "STR", data = NemInd)
summary(m706)

#ID

m707<- DI (y = "logOmvPred", prop = 7:12, DImodel = "ID", data = NemInd)
summary(m707)

#AV
m708<- DI (y = "logOmvPred", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m708)

#FG
m709<- DI (y = "logOmvPred", prop = 7:12, DImodel = "FG", 
           FG = c("FG1", "FG1", "FG2", "FG2", "FG2", "FG2"), data = NemInd)
summary(m709)

#FULL
m710<- DI (y = "logOmvPred", prop = 7:12, DImodel = "FULL", data = NemInd)
summary(m710)
#MODEL EVALUATION
anova(m706, m707, m708, m709, m710, test="F")

auto701 <- autoDI(y = "logOmvPred", prop = 7:12,
                  FG = c("FG1","FG1","FG2","FG2","FG3","FG3"), data = NemInd, selection = "Ftest")
summary(auto701)

#get_ternary(model = m708)
predict(m708)

#contrasts###
con1OmvPred <- contrasts_DI(object = m708,
                            contrast = list('p1vp2 Mono' = c(1, -1, 0, 0, 0, 0, 0),
                                            'p3vp4 Mono' = c(0, 0, 1, -1, 0, 0, 0),
                                            'p5vp6 Mono' = c(0, 0, 0, 0, 1, -1, 0),
                                            'p1vp3 Mono' = c(1, 0, -1, 0, 0, 0, 0),
                                            'p1vp4 Mono' = c(1, 0, 0, -1, 0, 0, 0),
                                            'p1vp5 Mono' = c(1, 0, 0, 0, -1, 0, 0),
                                            'p1vp6 Mono' = c(1, 0, 0, 0, 0, -1, 0),
                                            'p2vp3 Mono' = c(0, 1, -1, 0, 0, 0, 0),
                                            'p2vp4 Mono' = c(0, 1, 0, 0, -1, 0, 0),
                                            'p2vp5 Mono' = c(0, 1, 0, 0, -1, 0, 0),
                                            'p2vp6 Mono' = c(0, 1, 0, 0, 0, -1, 0),
                                            'p3vp5 Mono' = c(0, 0, 1, 0, -1, 0, 0),
                                            'p3vp6 Mono' = c(0, 0, 1, 0, 0, -1, 0),
                                            'p4vp5 Mono' = c(0, 0, 0, 1, -1, 0, 0),
                                            'p4vp6 Mono' = c(0, 0, 0, 0, 0, -1, 0)))
summary(con1OmvPred)

con11OmvPred <- contrasts_DI(object = m708,
                             contrast = list('GvL FG' = c(0.5, 0.5, -0.5, -0.5, 0, 0, 0),
                                             'GvH FG' = c(0.5, 0.5, 0, 0, -0.5, -0.5, 0),
                                             'LvH FG' = c(0, 0, 0.5, 0.5, -0.5, -0.5, 0)))
summary(con11OmvPred)
conOmvPred <- contrasts_DI(object = m708,
                           contrast = list('p1vmss' = c(0.83333,-0.16667,-0.16667,-0.16667,-0.16667,-0.16667, -0.41667),
                                           'p2vmss' = c(-0.16667,0.83333,-0.16667,-0.16667,-0.16667,-0.16667, -0.41667),
                                           'p3vmss' = c(-0.16667,-0.16667,0.83333,-0.16667,-0.16667,-0.16667, -0.41667),
                                           'p4vmss' = c(-0.16667,-0.16667,-0.16667, 0.83333,-0.16667,-0.16667, -0.41667),
                                           'p5vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,0.83333,-0.16667, -0.41667),
                                           'p6vmss' = c(-0.16667,-0.16667,-0.16667,-0.16667,-0.16667,0.83333, -0.41667)))
summary(conOmvPred)
predict(m708)


#########################Ternary plots######################
library(Ternary)
library(GA)
library(ggplot2)
library(lattice)
#Check that you have the selected models for the response of interest. For example,
m101<- DI (y = "MI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m101)

m113<- DI (y = "EI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m113)

m117<- DI (y = "SI", prop = 7:12, DImodel = "AV", data = NemInd)
summary(m117)
#define dimensions
height=100
width=85
# Create mapping of 3d simplex space in 2d
trian <- expand.grid(base=seq(0,1,l=height*2), high=seq(0,sin(pi/3),l=width*2))
trian <- subset(trian, (base*sin(pi/3)*2)>high)
trian <- subset(trian, ((1-base)*sin(pi/3)*2)>high)

# Map x and y coordinates to species proportions
trian$g2 <- trian$high*2/sqrt(3)
trian$g3 <- trian$base-trian$high/sqrt(3)
trian$g1 <- 1-trian$g3-trian$g2

####SP1 TOP OF TRIANGLE, SP2 BOTTOM LEFT OF TRIANGLE, SP3 BOTTOM RIGHT OF TRIANGLE
trian$p1 <- trian$g1*0
trian$p2 <- trian$g1*1
trian$p3 <- trian$g2*0
trian$p4 <- trian$g2*1
trian$p5 <- trian$g3*0
trian$p6 <- trian$g3*1

#### Predict for points within the simplex
trian$yhat <- predict(m103, newdata = trian)

####DIVIDE EACH PREDICTION BY THE MAX PREDICTION FOR GRAPHICAL COMPARISONS ON A SCALE OF 0 TO 1
#trian$yhatT=trian$yhat/max(trian$yhat)
summary(trian$yhat)
#summary(trian$yhatT)
#Better to keep on the original scale

####SETUP THE BASIC CONTOUR DIAGRAM
grade.trellis <- function(from=0.2, to=0.8, step=0.2, col=1, lty=2, lwd=0.5){
  x1 <- seq(from, to, step)
  x2 <- x1/2
  y2 <- x1*sqrt(3)/2
  x3 <- (1-x1)*0.5+x1
  y3 <- sqrt(3)/2-x1*sqrt(3)/2
  panel.segments(x1, 0, x2, y2, col=col, lty=lty, lwd=lwd)
  panel.text(x1, 0, label=x1, pos=1)
  panel.segments(x1, 0, x3, y3, col=col, lty=lty, lwd=lwd)
  panel.text(x2, y2, label=rev(x1), pos=2)
  panel.segments(x2, y2, 1-x2, y2, col=col, lty=lty, lwd=lwd)
  panel.text(x3, y3, label=rev(x1), pos=4)
}

####COLOUR FOR THE TERNARY DIAGRAM#####
revterrain.colors <- function (n, alpha = 1) 
{
  if ((n <- as.integer(n[1L])) > 0) {
    k <- n%/%2
    h <- rev(c(4/12, 2/12, 0/12))
    s <- rev(c(1, 1, 0))
    v <- rev(c(0.65, 0.9, 0.95))
    c(hsv(h = seq.int(h[1L], h[2L], length.out = k), s = seq.int(s[1L], 
                                                                 s[2L], length.out = k), v = seq.int(v[1L], v[2L], 
                                                                                                     length.out = k), alpha = alpha), hsv(h = seq.int(h[2L], 
                                                                                                                                                      h[3L], length.out = n - k + 1)[-1L], s = seq.int(s[2L], 
                                                                                                                                                                                                       s[3L], length.out = n - k + 1)[-1L], v = seq.int(v[2L],  
                                                                                                                                                                                                                                                        v[3L], length.out = n - k + 1)[-1L], alpha = alpha))
  }
  else character()
}

levelplot(yhat~base*high, trian, aspect="iso", xlim=c(-0.1,1.1),
          ylim=c(-0.1,0.96), main = "B) Log CP 3-5",
          xlab=NULL, ylab=NULL, contour=TRUE,
          col.regions=revterrain.colors,
          colorkey=list(space="bottom", axis.line=list(col=1), 
                        axis.text=list(col=1)),
          at=seq(3.7,5.1,0.2),
          #use different values if you want different number of contours, for instance, "at=seq(from,to,spacing)"
          par.settings=list(axis.line=list(col=NA), axis.text=list(col=NA)),
          panel=function(..., at, contour=TRUE, labels=TRUE){
            panel.levelplot(..., at=at, #contour=contour,
                            labels=labels,
                            lty=3, lwd=0.01, col=1)
          })


####PUT LABELS FOR EACH SPECIES ON THE VERTICES OF THE BASIC CONTOUR DIAGRAM
trellis.focus("panel", 1, 1, highlight=FALSE)
panel.segments(c(0,0,0.5), c(0,0,sqrt(3)/2), c(1,1/2,1), c(0,sqrt(3)/2,0))
grade.trellis()
panel.text(0, 0, label="G", pos=2)
panel.text(1/2, sqrt(3)/2, label="L", pos=3)
panel.text(1, 0, label="H", pos=4)

