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1. Effect of pheromone concentration

#Install libraries
library(reshape) #for "rename"
library(lme4)  #for "glmer"
library(multcomp) #for "glht"
library(psych) #for "describeBy"
library(nlme) #for lme model
library(predictmeans) # for predict means
library(lsmeans) #for lsmeans

setwd("C:/R.tests")#Indicate to R where the data are stored (in our case they are in the C drive in a folder called "R.tests")
offblend <-read.table("overdose.curve.txt",header=T) #The data is in a text file called "overdose.curve". We import it in R and name it "offblend". 
attach(offblend)
summary(offblend)
levels(offblend$trt)#check treatment levels
[1] "A" "B" "C" "D" "E" "F" "G"
#Treatment names correspond to: A=0.1ng, B=1ng, C=10ng, D=100ng, E=1000ng, F=2000ng, G=3000ng

#Descriptive analysis: box.plots
# plot the percentages 
par(mfrow=c(4,1),cex=0.65)
par(mar=c(2,4.5,2,2.5))
plot(fly~trt,data=offblend)
plot(of~trt,data=offblend)
plot(contact~trt,data=offblend)
plot(arrest~trt,data=offblend)



#calculate the percentages of responding males
#number of individuals flying
tab1=table(offblend$trt,offblend$fly) 
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="fly"))
posit=subset(tab3, fly=="Y")
negat=subset(tab3,fly=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsfly=posit
obsfly
#of
tab1=table(offblend$trt,offblend$of)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="of"))
posit=subset(tab3, of=="Y")
negat=subset(tab3,of=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsof=posit
obsof
#contact
tab1=table(offblend$trt,offblend$contact)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="contact"))
posit=subset(tab3, contact=="Y")
negat=subset(tab3,contact=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obscon=posit
obscon

#arrest
tab1=table(offblend$trt,offblend$arrest)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="arrest"))
posit=subset(tab3, arrest=="Y")
negat=subset(tab3,arrest=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsarrest=posit
obsarrest

#Table observed
observed=cbind(levels(obsfly$trt),obsfly[,4]*100,obsof[,4]*100,obscon[,4]*100, obsarrest[,4]*100)
colnames(observed)=c("trt","o.fly","o.of","o.con","o.arr")
observed=as.data.frame(observed)
observed

	trt
	o.fly.prop
	o.fly
	o.of
	o.con
	o.arr

	A
	0.24
	24
	2
	2
	0

	B
	0.44
	44
	12
	12
	2

	C
	0.9
	90
	68
	60
	0

	D
	1
	100
	94
	94
	0

	E
	1
	100
	94
	76
	18

	F
	0.98
	98
	86
	32
	54

	G
	1
	100
	76
	6
	68



#Plot of results
fly = 100*(obsfly$percY)
of = 100*(obsof$percY)
contact = 100*(obscon$percY)
arr = 100*(obsarrest$percY)	

plot(fly, type="l",lty=1, lwd=2 , ylim=c(0,100), axes=FALSE,ann=FALSE)
points(of, type="l",lty=2, lwd=2)
points(contact, type="l",lty=3,lwd=2)
points(arr, type="l", lty=4,lwd=2)
axis(1, at=1:7, lwd=2,lab=c("0.0001","0.001","0.01","0.1","1",2,3))
axis(2,at=seq(0,100,by=20), lwd=2)
mtext(side=1, "Pheromone (µg)", line=3,cex=1.2)
mtext(side=2, "% Responding males", line=3,cex=1.2)
legend(0.9,98,c("Take flight","Oriented flight","Contact","Arrested"),lty=c(1,2,3,4),lwd=c(2,2,2,2),bty="n", cex=1.1)






2. Effect of plant volatiles on suboptimal overdosed pheromone

#Install libraries
library(reshape) #for "rename"
library(lme4)  #for "glmer"
library(multcomp) #for "glht"
library(psych) #for "describeBy"
library(nlme) #for lme model
library(predictmeans) # for predict means
library(lsmeans) #for lsmeans

setwd("C:/R.tests/overdose")
offblend <-read.table("overdose.plant.txt",header=T)
attach(offblend)
summary(offblend)
levels(offblend$trt)#check treatment levels
[1] "C""E" "F" "G" "H" "I" "L" "M" "N"
#They correspond with:
	trt
	Pheromone (ng)
	Plant (ng)
	ratio

	C
	100
	0
	 

	E
	2000
	0
	1:0

	F
	2000
	0.2
	1:0.0001

	G
	2000
	2
	1:0.001

	H
	2000
	20
	1:0.01

	I
	2000
	200
	1:0.1

	L
	2000
	2000
	1:1

	M
	2000
	20000
	1:10

	N
	2000
	200000
	1:100



# plot the percentages 
par(mfrow=c(4,1),cex=0.65)
par(mar=c(2,4.5,2,2.5))
plot(fly~trt,data=offblend) 
plot(of~trt,data=offblend)
plot(contact~trt,data=offblend) 
plot(arrest~trt,data=offblend)

#Calculate the percentages of responding males
#number of individuals flying
tab1=table(offblend$trt,offblend$fly) 
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="fly"))
posit=subset(tab3, fly=="Y")
negat=subset(tab3,fly=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsfly=posit
obsfly
#of
tab1=table(offblend$trt,offblend$of)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="of"))
posit=subset(tab3, of=="Y")
negat=subset(tab3,of=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsof=posit
obsof
#contact
tab1=table(offblend$trt,offblend$contact)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="contact"))
posit=subset(tab3, contact=="Y")
negat=subset(tab3,contact=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obscon=posit
obscon
#arrest
tab1=table(offblend$trt,offblend$arrest)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="arrest"))
posit=subset(tab3, arrest=="Y")
negat=subset(tab3,arrest=="N")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsarrest=posit
obsarrest

#Table observed
observed=cbind(obsfly[,4]*100,obsof[,4]*100,obscon[,4]*100, obsarrest[,4]*100)
colnames(observed)=c("o.fly","o.of","o.con","o.arr")
observed=as.data.frame(observed)
observed$trt=levels(obsfly$trt)
observed

	trt
	o.fly
	o.of
	o.con
	o.arr

	C
	100
	87
	87
	1.7

	E
	98
	85
	27
	56.7

	F
	100
	80
	30
	48.3

	G
	100
	87
	28
	58.3

	H
	100
	73
	23
	48.3

	I
	100
	83
	18
	61.7

	L
	97
	68
	27
	41.7

	M
	100
	77
	23
	55.9

	N
	93
	65
	10
	55



#Statistical comparison

# We would like to compare the optimal pheromone concentration (100 ng) with all the other treatments and the overdosed concentration (2000 ng) with all the other treatments. The variable is binomial ("yes" or "no") so we need a binomial distribution. For this we use a general linear model and do it for each behavioral category individually. We use "trt" as the independent variable

#For pairwise comparisons we will perform the following contrast: 
contrast=c ("C-E=0","C-F=0","C-G=0","C-H=0","C-I=0","C-L=0","C-M=0","C-N=0","E-F=0","E-G=0","E-H=0","E-I=0","E-L=0","E-M=0","E-N=0")

#FLY
model.offblend.fly=glm(fly~trt, data=offblend,family=binomial(logit))
anova(model.offblend.fly, test="Chisq")
 
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)  
NULL                   539     74.748           
trt   8   17.647       531     57.101  0.02403 *

#multiple comparison 
mcp.fly=glht(model.offblend.fly,linfct=mcp(trt=contrast))
summary(mcp.fly)
                   Estimate Std. Error z value Pr(>|z|)
C - E == 0  1.749e+01  3.774e+03   0.005    1.000
C - F == 0 -1.489e-10  5.337e+03   0.000    1.000
C - G == 0 -3.126e-10  5.337e+03   0.000    1.000
C - H == 0 -6.599e-09  5.337e+03   0.000    1.000
C - I == 0  4.225e-11  5.337e+03   0.000    1.000
C - L == 0  1.820e+01  3.774e+03   0.005    1.000
C - M == 0 -1.607e-10  5.337e+03   0.000    1.000
C - N == 0  1.893e+01  3.774e+03   0.005    1.000
E - F == 0 -1.749e+01  3.774e+03  -0.005    1.000
E - G == 0 -1.749e+01  3.774e+03  -0.005    1.000
E - H == 0 -1.749e+01  3.774e+03  -0.005    1.000
E - I == 0 -1.749e+01  3.774e+03  -0.005    1.000
E - L == 0  7.102e-01  1.239e+00   0.573    0.999
E - M == 0 -1.749e+01  3.774e+03  -0.005    1.000
E - N == 0  1.438e+00  1.133e+00   1.269    0.856  

#OF
model.offblend.of=glm(of~trt, data=offblend,family=binomial(logit))
anova(model.offblend.of, test="Chisq")
    Df Deviance Resid. Df Resid. Dev Pr(>Chi)  
NULL                   539     564.47           
trt   8   17.991       531     546.48   0.0213 *

mcp.of=glht(model.offblend.of,linfct=mcp(trt=contrast))
summary(mcp.of)
              Estimate Std. Error z value Pr(>|z|)  
C - E == 0  1.372e-01  5.244e-01   0.262   1.0000  
C - F == 0  4.855e-01  4.984e-01   0.974   0.9467  
C - G == 0  6.582e-16  5.371e-01   0.000   1.0000  
C - H == 0  8.602e-01  4.790e-01   1.796   0.4646  
C - I == 0  2.624e-01  5.140e-01   0.510   0.9990  
C - L == 0  1.103e+00  4.704e-01   2.344   0.1692  
C - M == 0  6.822e-01  4.872e-01   1.400   0.7399  
C - N == 0  1.253e+00  4.664e-01   2.686   0.0736 .
E - F == 0  3.483e-01  4.846e-01   0.719   0.9907  
E - G == 0 -1.372e-01  5.244e-01  -0.262   1.0000  
E - H == 0  7.230e-01  4.647e-01   1.556   0.6333  
E - I == 0  1.252e-01  5.007e-01   0.250   1.0000  
E - L == 0  9.655e-01  4.558e-01   2.118   0.2694  
E - M == 0  5.450e-01  4.732e-01   1.152   0.8807  
E - N == 0  1.116e+00  4.516e-01   2.470   0.1269

#CONTACT
model.offblend.contact=glm(contact~trt, data=offblend,family=binomial(logit))
anova(model.offblend.contact, test="Chisq")
      Df Deviance Resid. Df Resid. Dev  Pr(>Chi)    
NULL                   539     663.09              
trt   8   105.39       531     557.70 < 2.2e-16 ***

mcp.contact=glht(model.offblend.contact,linfct=mcp(trt=contrast))
summary(mcp.contact)
               Estimate Std. Error z value Pr(>|z|)    
C - E == 0  2.883e+00  4.790e-01   6.019   <0.001 ***
C - F == 0  2.719e+00  4.729e-01   5.750   <0.001 ***
C - G == 0  2.800e+00  4.757e-01   5.885   <0.001 ***
C - H == 0  3.061e+00  4.872e-01   6.283   <0.001 ***
C - I == 0  3.366e+00  5.055e-01   6.658   <0.001 ***
C - L == 0  2.883e+00  4.790e-01   6.019   <0.001 ***
C - M == 0  3.061e+00  4.872e-01   6.283   <0.001 ***
C - N == 0  4.069e+00  5.739e-01   7.090   <0.001 ***
E - F == 0 -1.643e-01  4.057e-01  -0.405    1.000    
E - G == 0 -8.361e-02  4.090e-01  -0.204    1.000    
E - H == 0  1.780e-01  4.224e-01   0.421    1.000    
E - I == 0  4.823e-01  4.433e-01   1.088    0.921    
E - L == 0  6.753e-16  4.129e-01   0.000    1.000    
E - M == 0  1.780e-01  4.224e-01   0.421    1.000    
E - N == 0  1.186e+00  5.200e-01   2.280    0.204  

#ARREST
model.offblend.arrest=glm(arrest~trt, data=offblend,family=binomial(logit))
anova(model.offblend.arrest, test="Chisq")
  
     Df Deviance Resid. Df Resid. Dev  Pr(>Chi)    
NULL                   538     745.86              
trt   8   80.935       530     664.92 3.169e-14 ***

mcp.arrest=glht(model.offblend.arrest,linfct=mcp(trt=contrast))
summary(mcp.arrest)
                   Estimate Std. Error z value Pr(>|z|)    
C - E == 0 -4.34580    1.04135  -4.173  < 0.001 ***
C - F == 0 -4.01085    1.04080  -3.854  0.00112 ** 
C - G == 0 -4.41401    1.04168  -4.237  < 0.001 ***
C - H == 0 -4.01085    1.04080  -3.854  0.00115 ** 
C - I == 0 -4.55296    1.04261  -4.367  < 0.001 ***
C - L == 0 -3.74107    1.04168  -3.591  0.00305 ** 
C - M == 0 -4.31595    1.04177  -4.143  < 0.001 ***
C - N == 0 -4.27821    1.04109  -4.109  < 0.001 ***
E - F == 0  0.33496    0.36690   0.913  0.94925    
E - G == 0 -0.06821    0.36938  -0.185  1.00000    
E - H == 0  0.33496    0.36690   0.913  0.94926    
E - I == 0 -0.20716    0.37199  -0.557  0.99754    
E - L == 0  0.60474    0.36938   1.637  0.51213    
E - M == 0  0.02985    0.36965   0.081  1.00000    
E - N == 0  0.06759    0.36771   0.184  1.00000

#OBSERVED AND PREDICTED 
observed=as.data.frame(observed)
obs.fly=observed[,1]
obs.of=observed[,2]
obs.contact=observed[,3]
obs.arrest=observed[,4]

predict.fly=predictmeans(model.offblend.fly,"trt",adj="tukey", plot=F)[[6]]
predict.fly=predict.fly[[2]]*100

predict.of=predictmeans(model.offblend.of,"trt",adj="tukey", plot=F)[[6]]
predict.of=predict.of[[2]]*100

predict.con=predictmeans(model.offblend.contact,"trt",adj="tukey", plot=F)[[6]]
predict.con=predict.con[[2]]*100

predict.arr=predictmeans(model.offblend.arrest,"trt",adj="tukey", plot=F)[[6]]
predict.arr=predict.arr[[2]]*100

table=cbind(obs.fly,predict.fly,obs.of,predict.of,obs.contact,predict.con, obs.arrest,predict.arr)
table=as.data.frame(table)
colnames(table)=c("FLY.O", "FLY.P", "OF.O","OF.P", "CON.O","CON.P","ARR.O","ARR.P") 

rownames(table)=levels(offblend$trt)
table
     
	
	FLY.O
	FLY.P
	OF.O
	OF.P
	CON.O
	CON.P
	ARR.O
	ARR.P

	C
	100
	100
	87
	87
	87
	87
	1.7
	1.7

	E
	98
	98
	85
	85
	27
	27
	56.7
	56.7

	F
	100
	100
	80
	80
	30
	30
	48.3
	48.3

	G
	100
	100
	87
	87
	28
	28
	58.3
	58.3

	H
	100
	100
	73
	73
	23
	23
	48.3
	48.3

	I
	100
	100
	83
	83
	18
	18
	61.7
	61.7

	L
	97
	97
	68
	68
	27
	27
	41.7
	41.7

	M
	100
	100
	77
	77
	23
	23
	55.9
	55.9

	N
	93
	93
	65
	65
	10
	10
	55
	55



#Plot the predicted values and the statistical results
par(mfrow=c(4,1), mar=c(2,3,0.2,0), xpd=T, oma=rep(5,4))
#FLY PLOT
par(lwd=1)
fly.plot=barplot(table[[2]],beside=T, axes=F, col=c("lightgrey","dimgrey",rep("white",8)), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1.5,space=c(0.3, 0.1,0.3,0.1,0.1,0.1,0.1,0.1,0.1))
axis(2,las=2, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
mtext(side=2, "% Fly", line=3,cex=0.9)#

#OF PLOT
of.plot=barplot(table[[4]],beside=T, axes=F, col=c("lightgrey","dimgrey",rep("white",8)), ylim=c(0,100), axisnames=F, cex.lab=1.5, space=c(0.3, 0.1,0.3,0.1,0.1,0.1,0.1,0.1,0.1))
axis(2,las=2,at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
mtext(side=2, "% Orient", line=3,cex=0.9)#

#CONTACT PLOT
contact.plot=barplot(table[[6]],beside=T, col=c("lightgrey","dimgrey",rep("white",8)), axes=F, ylim=c(0,100), axisnames=F, cex.lab=1.5, space=c(0.3, 0.1,0.3,0.1,0.1,0.1,0.1,0.1,0.1))
axis(2,las=2, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
text(fly.plot, table[[6]]+13, labels=c("","*","*","*","*","*","*","*","*"),col=c("black"),cex=2)
mtext(side=2, "% Contact", line=3,cex=0.9)#

# ARREST PLOT
arrest.plot=barplot(table[[8]],beside=T, col=c("lightgrey","dimgrey",rep("white",8)), axes=F, ylim=c(0,100),axisnames=F, cex.lab=1.5,space=c(0.3, 0.1,0.3,0.1,0.1,0.1,0.1,0.1,0.1))
axis(2,las=2,at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
text(fly.plot, table[[8]]+13, labels=c("","*","*","*","*","*","*","*","*"),col=c("black"),cex=2)
mtext(side=2, "% Arrest", line=3,cex=0.9)#

#X axis
axis(1, at=-1.0, line=-0.5, labels="Pher (µg)", cex.axis=1.3, col=0, tck=0)
axis(1, at=-1.0, line=1.5, labels="Plant (µg)", cex.axis=1.3, col=0, tck=0)
axis(1, las=3,at=contact.plot, line=-0.5,labels=c("0.1","2","2","2","2","2","2","2","2"), cex.axis=1.3, col=0, tck=0)
axis(1, las=2,at=contact.plot, line=1.5,labels=c("0","0","0.0002","0.002","0.02","0.2","2","20","200"), cex.axis=1.3, col=0, tck=0)
mtext(side=1, "Odor treatment", line=6,cex=1)#






3. Effect of plant volatiles on suboptimal pheromone blend ratios

library(reshape) #for "rename"
library(lme4)  #for "glmer"
library(multcomp) #for "glht"
library(psych) #for "describeBy"
library(nlme) #for lme model
library(predictmeans) # for predict means
library(lsmeans) #for lsmeans

setwd("C:/R.tests")
offblend <- read.table("offblend.plant.txt", header=T) 
attach(offblend)
summary(offblend)
as.factor=offblend$trt
offblend=offblend[offblend$trt !="hex",] #Remove the hexane treatment (no response to it)
offblend=offblend[offblend$trt !="plant",] #Remove the plant treatment (no response to it)
offblend$trt=as.factor(as.character(offblend$trt))

#Treatment name

	trt
	%E8-12:Ac
	pher:plant ratio

	sub
	suboptimal pheromone (1ng)
	 

	subpl
	suboptimal+plant
	 

	opt
	optimal pheromone (100ng)
	 

	plant
	plant blend alone
	 

	a0
	0%
	1:0

	a1
	0%
	1:10

	a2
	0%
	1:100

	a3
	0%
	1:1000

	b0
	50%
	1:0

	b1
	50%
	1:10

	b2
	50%
	1:100

	b3
	50%
	1:1000

	c0
	100%
	1:0

	c1
	100%
	1:10

	c2
	100%
	1:100

	c3
	100%
	1:1000

	d0
	150%
	1:0

	d1
	150%
	1:10

	d2
	150%
	1:100

	d3
	150%
	1:1000

	e0
	200%
	1:0

	e1
	200%
	1:10

	e2
	200%
	1:100

	e3
	200%
	1:1000




#Boxplot
par(mfrow=c(3,1),cex=0.65)
par(mar=c(2,4.5,2,2.5))
plot(fly~trt,data=offblend)
plot(of~trt,data=offblend)
plot(contact~trt,data=offblend)


#Calculate the percentages of responding males
#fly
tab1=table(offblend$trt,offblend$fly) 
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="fly"))
posit=subset(tab3, fly=="yes")
negat=subset(tab3,fly=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsfly=posit
obsfly
#of
tab1=table(offblend$trt,offblend$of)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="of"))
posit=subset(tab3, of=="yes")
negat=subset(tab3,of=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsof=posit
obsof
#contact
tab1=table(offblend$trt,offblend$contact)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="contact"))
posit=subset(tab3, contact=="yes")
negat=subset(tab3,contact=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obscon=posit
obscon

#Table observed
observed=cbind(obsfly[,4]*100,obsof[,4]*100,obscon[,4]*100)
colnames(observed)=c("o.fly","o.of","o.con")
observed=as.data.frame(observed)
observed$trt=levels(obsfly$trt)
options(digits=2)
observed

	trt
	o.fly
	o.of
	o.con

	a0
	68
	32
	30

	a1
	65.7
	26.3
	26.3

	a2
	76.8
	37.9
	35.8

	a3
	81.7
	36.5
	35.6

	b0
	45.2
	18.3
	16.3

	b1
	62.6
	24.2
	22.2

	b2
	69.7
	30.3
	29.3

	b3
	60
	26
	24

	c0
	42.4
	15.2
	14.1

	c1
	42.7
	16.5
	15.5

	c2
	53.8
	20.2
	19.2

	c3
	38.9
	14.4
	12.2

	d0
	24
	6
	5

	d1
	30
	9
	9

	d2
	51.1
	22.8
	17.4

	d3
	36.7
	6.1
	5.1

	e0
	9.4
	1.2
	1.2

	e1
	20.4
	4.6
	4.6

	e2
	39.4
	11.3
	11.3

	e3
	22.9
	6.4
	6.4

	opt
	86.3
	76.9
	76.9

	sub
	24.6
	12.3
	12.3

	subpl
	62.9
	47.4
	47.4



#Statistical comparison

#For pairwise comparisons we will perform the following contrasts: Within each pheromone blend composition (a=0%E, b=50%E, c=100%E and e=200%E) we compared the response without plant (e.g., a1 in the case of 0%E) with the response of each plant concentration (a2, a3, and a4 for 0%E). We also compared the response of a suboptimal concentration-optimal E-ratio (1ng, 6%E) pheromone blend with an optimal dose (100ng) blend and with the suboptimal concentration plus plant, as control treatments, in order to show that the plant blend was "functional".

contrast=c("a0-opt=0","a0-a1=0","a0-a2=0","a0-a3=0","b0-opt=0","b0-b1=0","b0-b2=0","b0-b3=0","c0-opt=0","c0-c1=0","c0-c2=0","c0-c3=0","d0-opt=0","d0-d1=0","d0-d2=0","d0-d3=0","e0-opt=0","e0-e1=0","e0-e2=0","e0-e3=0","opt-sub=0","sub-subpl=0","opt-subpl=0")

#FLY
model.offblend.fly=glm(fly~trt, data=offblend,family=binomial(logit))
anova(model.offblend.fly, test="Chisq")
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)    
NULL                  2237       3102             
trt  22      421      2215       2681   <2e-16 ***

mcp.fly=glht(model.offblend.fly,linfct=mcp(trt=contrast))
summary(mcp.fly)

                 Estimate Std. Error z value Pr(>|z|)    
a0 - opt == 0      -1.089      0.344   -3.16   0.0311 *  
a0 - a1 == 0        0.106      0.301    0.35   1.0000    
a0 - a2 == 0       -0.446      0.324   -1.37   0.9474    
a0 - a3 == 0       -0.744      0.332   -2.24   0.3614    
b0 - opt == 0      -2.035      0.334   -6.10   <0.001 ***
b0 - b1 == 0       -0.709      0.286   -2.48   0.2172    
b0 - b2 == 0       -1.026      0.294   -3.48   0.0105 *  
b0 - b3 == 0       -0.598      0.284   -2.11   0.4602    
c0 - opt == 0      -2.148      0.337   -6.37   <0.001 ***
c0 - c1 == 0       -0.012      0.285   -0.04   1.0000    
c0 - c2 == 0       -0.460      0.283   -1.62   0.8327    
c0 - c3 == 0        0.147      0.297    0.49   1.0000    
d0 - opt == 0      -2.995      0.357   -8.40   <0.001 ***
d0 - d1 == 0       -0.305      0.320   -0.95   0.9986    
d0 - d2 == 0       -1.196      0.314   -3.81   0.0031 ** 
d0 - d3 == 0       -0.609      0.314   -1.94   0.5984    
e0 - opt == 0      -4.107      0.459   -8.95   <0.001 ***
e0 - e1 == 0       -0.901      0.442   -2.04   0.5154    
e0 - e2 == 0       -1.835      0.444   -4.14   <0.001 ***
e0 - e3 == 0       -1.052      0.436   -2.42   0.2512    
opt - sub == 0      2.962      0.394    7.52   <0.001 ***
sub - subpl == 0   -1.647      0.356   -4.62   <0.001 ***
opt - subpl == 0    1.315      0.341    3.85   0.0026 **

#OF
model.offblend.of=glm(of~trt, data=offblend,family=binomial(logit))
anova(model.offblend.of, test="Chisq")
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)    
NULL                  2237       2388             
trt  22      373      2215       2014   <2e-16 ***

mcp.of=glht(model.offblend.of,linfct=mcp(trt=contrast))
summary(mcp.of)

                 Estimate Std. Error z value Pr(>|z|)    
a0 - opt == 0     -1.9577     0.3068   -6.38   <0.001 ***
a0 - a1 == 0       0.2786     0.3132    0.89    0.999    
a0 - a2 == 0      -0.2598     0.3011   -0.86    0.999    
a0 - a3 == 0      -0.2017     0.2957   -0.68    1.000    
b0 - opt == 0     -2.7022     0.3355   -8.05   <0.001 ***
b0 - b1 == 0      -0.3588     0.3455   -1.04    0.995    
b0 - b2 == 0      -0.6653     0.3350   -1.99    0.543    
b0 - b3 == 0      -0.4522     0.3411   -1.33    0.955    
c0 - opt == 0     -2.9267     0.3560   -8.22   <0.001 ***
c0 - c1 == 0      -0.1016     0.3860   -0.26    1.000    
c0 - c2 == 0      -0.3484     0.3718   -0.94    0.998    
c0 - c3 == 0       0.0561     0.4105    0.14    1.000    
d0 - opt == 0     -3.9555     0.4748   -8.33   <0.001 ***
d0 - d1 == 0      -0.4379     0.5472   -0.80    1.000    
d0 - d2 == 0      -1.5334     0.4889   -3.14    0.032 *  
d0 - d3 == 0      -0.0215     0.5957   -0.04    1.000    
e0 - opt == 0     -5.6348     1.0282   -5.48   <0.001 ***
e0 - e1 == 0      -1.4055     1.1040   -1.27    0.967    
e0 - e2 == 0      -2.3671     1.0724   -2.21    0.373    
e0 - e3 == 0      -1.7518     1.0779   -1.63    0.818    
opt - sub == 0     3.1676     0.4367    7.25   <0.001 ***
sub - subpl == 0  -1.8604     0.4288   -4.34   <0.001 ***
opt - subpl == 0   1.3072     0.2992    4.37   <0.001 ***

#CONTACT
model.offblend.contact=glm(contact~trt, data=offblend,family=binomial(logit))
anova(model.offblend.of, test="Chisq")
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)    
NULL                  2237       2388             
trt  22      373      2215       2014   <2e-16 ***

mcp.contact=glht(model.offblend.contact,linfct=mcp(trt=contrast))
summary(mcp.contact)

                 Estimate Std. Error z value Pr(>|z|)    
a0 - opt == 0     -2.0513     0.3095   -6.63   <0.001 ***
a0 - a1 == 0       0.1851     0.3159    0.59     1.00    
a0 - a2 == 0      -0.2628     0.3057   -0.86     1.00    
a0 - a3 == 0      -0.2535     0.2993   -0.85     1.00    
b0 - opt == 0     -2.8367     0.3442   -8.24   <0.001 ***
b0 - b1 == 0      -0.3799     0.3588   -1.06     0.99    
b0 - b2 == 0      -0.7515     0.3451   -2.18     0.39    
b0 - b3 == 0      -0.4800     0.3538   -1.36     0.94    
c0 - opt == 0     -3.0076     0.3624   -8.30   <0.001 ***
c0 - c1 == 0      -0.1103     0.3965   -0.28     1.00    
c0 - c2 == 0      -0.3685     0.3809   -0.97     1.00    
c0 - c3 == 0       0.1680     0.4322    0.39     1.00    
d0 - opt == 0     -4.1484     0.5086   -8.16   <0.001 ***
d0 - d1 == 0      -0.6308     0.5767   -1.09     0.99    
d0 - d2 == 0      -1.3863     0.5350   -2.59     0.16    
d0 - d3 == 0      -0.0213     0.6491   -0.03     1.00    
e0 - opt == 0     -5.6348     1.0282   -5.48   <0.001 ***
e0 - e1 == 0      -1.4055     1.1040   -1.27     0.97    
e0 - e2 == 0      -2.3671     1.0724   -2.21     0.37    
e0 - e3 == 0      -1.7518     1.0779   -1.63     0.82    
opt - sub == 0     3.1676     0.4367    7.25   <0.001 ***
sub - subpl == 0  -1.8604     0.4288   -4.34   <0.001 ***
opt - subpl == 0   1.3072     0.2992    4.37   <0.001 ***

#OBSERVED AND PREDICTED (per cent response)

observed=as.data.frame(observed)
obs.fly=observed[,1]
obs.of=observed[,2]
obs.contact=observed[,3]

predict.fly=predictmeans(model.offblend.fly,"trt",adj="tukey", plot=F)[[6]]
predict.fly=predict.fly[[2]]*100

predict.of=predictmeans(model.offblend.of,"trt",adj="tukey", plot=F)[[6]]
predict.of=predict.of[[2]]*100

predict.con=predictmeans(model.offblend.contact,"trt",adj="tukey", plot=F)[[6]]
predict.con=predict.con[[2]]*100

table=cbind(obs.fly,predict.fly,obs.of,predict.of,obs.contact,predict.con)
table=as.data.frame(table)
colnames(table)=c("FLY.O", "FLY.P", "OF.O","OF.P", "CON.O","CON.P") 

rownames(table)=levels(offblend$trt)
table

     FLY.O FLY.P  OF.O  OF.P CON.O CON.P
a0    68.00 68.00 32.00 32.00 30.00 30.00
a1    65.66 65.66 26.26 26.26 26.26 26.26
a2    76.84 76.84 37.89 37.89 35.79 35.79
a3    81.73 81.73 36.54 36.54 35.58 35.58
b0    45.19 45.19 18.27 18.27 16.35 16.35
b1    62.63 62.63 24.24 24.24 22.22 22.22
b2    69.70 69.70 30.30 30.30 29.29 29.29
b3    60.00 60.00 26.00 26.00 24.00 24.00
c0    42.42 42.42 15.15 15.15 14.14 14.14
c1    42.72 42.72 16.50 16.50 15.53 15.53
c2    53.85 53.85 20.19 20.19 19.23 19.23
c3    38.89 38.89 14.44 14.44 12.22 12.22
d0    24.00 24.00  6.00  6.00  5.00  5.00
d1    30.00 30.00  9.00  9.00  9.00  9.00
d2    51.09 51.09 22.83 22.83 17.39 17.39
d3    36.73 36.73  6.12  6.12  5.10  5.10
e0     9.41  9.41  1.18  1.18  1.18  1.18
e1    20.37 20.37  4.63  4.63  4.63  4.63
e2    39.44 39.44 11.27 11.27 11.27 11.27
e3    22.94 22.94  6.42  6.42  6.42  6.42
opt   86.32 86.32 76.92 76.92 76.92 76.92
sub   24.62 24.62 12.31 12.31 12.31 12.31
subpl 62.89 62.89 47.42 47.42 47.42 47.42

#PLOTTING

table$trt=rownames(table)#create a variable "trt" using rownames
table=table[table$trt!="sub",]#remove trt "sub"
table=table[table$trt!="subpl", ]#remove trt "subpl"
table$trt=as.factor(as.character(table$trt))
table=table[c((1:4),21,(5:20)),]#reorder treatment levels

par(mfrow=c(3,1), mar=c(2,3,1,0), xpd=T, oma=rep(5,4))

#Fly

par(lwd=1)
fly.plot=barplot(table[[2]],beside=T, axes=F, col=c("lightgrey","white","white","white","dimgray","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white"), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1.5, space=c(0.3, 0.1,0.1,0.1, 0.5, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1))# plot he graph and specify the space between the bars

axis(2,las=1, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
par(lwd=0.5) 
mtext(side=2, "% Fly", line=3,cex=0.8)#
axis(3, at=2.0, line=0, labels="0% E", cex.axis=1, col=0, tck=0)
axis(3, at=5.5, line=0, labels="6% E", cex.axis=1, col=0, tck=0)
axis(3, at=9.5, line=0, labels="50% E", cex.axis=1, col=0, tck=0)
axis(3, at=14.5, line=0, labels="100% E", cex.axis=1, col=0, tck=0)
axis(3, at=19.5, line=0, labels="150% E", cex.axis=1, col=0, tck=0)
axis(3, at=24.5, line=0, labels="200% E", cex.axis=1, col=0, tck=0)

segments(7, 90,9.2,90)
segments(7,90,7,50)
segments(9.2,90,9.2,74)
text(8.5, 93,labels="* ",cex=2)

segments(16.65, 60,18.85,60)
segments(16.65,60,16.65,30)
segments(18.85,60,18.85,55)
text(18.1, 63,labels="* ",cex=2)

segments(21.42, 50,23.6,50)
segments(21.42,50,21.42,15)
segments(23.6,50,23.6,45)
text(22.8, 53,labels="* ",cex=2)

#Orient

par(lwd=1)
of.plot=barplot(table[[4]],beside=T, axes=F, col=c("lightgrey","white","white","white","dimgray","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white"), ylim=c(0,100),axisnames=F,ylab="Percent orient",cex.lab=1.5, space=c(0.3, 0.1,0.1,0.1, 0.5,0.5,0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1))
axis(2,las=1, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
par(lwd=0.5)
mtext(side=2, "% Orient", line=3,cex=0.8)

segments(16.65, 35,18.85,35)
segments(16.65, 12,16.65,35)
segments(18.85,35,18.85,28)
text(18, 39,labels="* ",cex=2)

#Contact

par(lwd=1)
contact.plot=barplot(table[[6]],beside=T, col=c("lightgrey","white","white","white","dimgray","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white","lightgrey","white","white","white"), axes=F, ylim=c(0,100),axisnames=F, ylab="Percent contact", cex.lab=1.5, space=c(0.3, 0.1,0.1,0.1, 0.5,0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1, 0.5, 0.1,0.1,0.1))
axis(2,las=1, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
par(lwd=0.5)
mtext(side=2, "% Contact", line=3,cex=0.8)
#X axis
axis(1, at=contact.plot, line=0,las=2,labels=c("0","1","10","100","0", "0","1","10","100","0","1","10","100","0","1","10","100","0","1","10","100"), cex.axis=1, col=0, tck=0) 
mtext(side=1, line=3,cex=0.8, "Plant odor (µg)", cex.axis=1.5)



4. Effect of plant volatiles and alcohols on a pheromone blend lacking Z8-12:OH
4.1 Effect of alcohols and plant blend

library(reshape) #for "rename"
library(lme4)  #for "glmer"
library(multcomp) #for "glht"
library(psych) #for "describeBy"
library(nlme) #for lme model
library(predictmeans) # for predict means
library(lsmeans) #for lsmeans

setwd("C:/R.tests")
alcohols1 <-read.table ("alcohols1.txt",header=T) 
attach(alcohols1)
summary(alcohols1)
levels(alcohols1$trt)

alcohols1=alcohols1[alcohols1$trt !="hex",] #Remove the hexane treatment (no response to it)
alcohols1=alcohols1[alcohols1$trt !="plant",] #Remove the plant treatment (no response to it)
options(digits=3)
levels(alcohols1$trt) #check treatment levels

[1] "a0"    "a1"    "a2"    "a3"    "a4"    "b0"    "b1"    "b2"    "b3"   
[10] "b4"    "c0"    "c1"    "c2"    "c3"    "c4"    "c5"    "d1"    "d2"   
[19] "d3"    "d4"    "d5"    "hex"   "plant"

#Treatment names

	Pheromone concentration
	% 12:OH
	% (E,E) 8,10-12:OH
	% Z8-12:OH
	Pher:Plant ratio

	100ng
	a0=3%
	b0=3%
	c0=0% (control)
	plant=plant alone (control)

	100ng
	a1=10%
	b1=10%
	c1=3%
	d1=1:0.1

	100ng
	a2=20%
	b2=20%
	c2=10% (control)
	d2=1:1

	100ng
	a3=50%
	b3=50%
	c3=20%
	d3=1:10

	100ng
	a4=100%
	b4=100%
	c4=50%
	d4=1:100

	100ng
	
	
	c5=100%
	d5=1:1000



alcohols1$trt =ordered(alcohols1$trt,levels=c("c0","c1","c2","c3","c4","c5","a0","a1","a2","a3","a4","b0","b1","b2","b3","b4","d1","d2","d3","d4","d5")) # Reorder treatments

levels(alcohols1$trt)
[1] "c0" "c1" "c2" "c3" "c4" "c5" "a0" "a1" "a2" "a3" "a4" "b0" "b1" "b2"
[15] "b3" "b4" "d1" "d2" "d3" "d4" "d5"


#boxplot
par(mfrow=c(3,1),cex=0.65)
par(mar=c(2,4.5,2,2.5))
plot(fly~trt,data=alcohols1) 
plot(of~trt,data=alcohols1)
plot(contact~trt,data=alcohols1)



#Calculate the percentages of responding males
#Fly
tab1=table(alcohols1$trt,alcohols1$fly)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="fly"))
posit=subset(tab3, fly=="yes")
negat=subset(tab3,fly=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsfly=posit
obsfly
#of
tab1=table(alcohols1$trt,alcohols1$of)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="of"))
posit=subset(tab3, of=="yes")
negat=subset(tab3,of=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsof=posit
obsof
#contact
tab1=table(alcohols1$trt,alcohols1$contact)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="contact"))
posit=subset(tab3, contact=="yes")
negat=subset(tab3,contact=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obscon=posit
obscon

#Table observed
observed=cbind(obsfly[,4]*100,obsof[,4]*100,obscon[,4]*100)
colnames(observed)=c("o.fly","o.of","o.con")
observed=as.data.frame(observed)
observed$trt=levels(obsfly$trt)
options(digits=2)
observed

trt	o.fly	o.of	o.con
c0	67	60	57
c1	81	63	62
c2	90	87	87
c3	79	70	70
c4	83	75	70
c5	87	75	75
a0	80	65	65
a1	82	65	63
a2	87	75	73
a3	78	68	67
a4	88	63	63
b0	74	56	54
b1	97	87	84
b2	97	82	82
b3	78	62	62
b4	77	58	58
d1	92	87	87
d2	85	70	70
d3	82	65	65
d4	75	63	63
d5	60	45	43 


#Statistical analysis

#There were no responses to the negative controls "plant alone" and "hexane", so these treatments are removed from the analysis. A GLM model was performed on all the data with treatment as the only factor. A different GLM model was performed for each behavioral category. Then, planned pairwise comparisons were performed between treatments of interest. Every treatment was compared with the two control treatments: a) the "optimal" pheromone blend (10% Z8-12:OH) and the "suboptimal" pheromone blend (0% Z8-12:OH), with the following rationale: those treatments that are significantly different from 10% Z8-12:OH is because they are less attractive than the optimal (i.e., "best") blend (no treatment was better than the optimal blend), and b) those treatments that are different from 0% Z8-12:OH is because they are more attractive to males than the suboptimal (i.e., "worst") blend.   

#For pairwise comparisons the following vector will be used:

contrast=c ("c0-a0=0","c0-a1=0","c0-a2=0","c0-a3=0","c0-a4=0","c0-b0=0","c0-b1=0","c0-b2=0","c0-b3=0","c0-b4=0","c0-c1=0","c0-c2=0","c0-c3=0","c0-c4=0","c0-c5=0","c0-d1=0","c0-d2=0","c0-d3=0","c0-d4=0","c0-d5=0","c2-a0=0","c2-a1=0","c2-a2=0","c2-a3=0","c2-a4=0","c2-b0=0","c2-b1=0","c2-b2=0","c2-b3=0","c2-b4=0","c2-c1=0","c2-c3=0","c2-c4=0","c2-c5=0","c2-d1=0","c2-d2=0","c2-d3=0","c2-d4=0","c2-d5=0")

#FLY
model.alcohols1.fly=glm(fly~trt, data=alcohols1,family=binomial(logit))
anova(model.alcohols1.fly, test="Chisq")
     Df Deviance Resid. Df Resid. Dev   Pr(>Chi)    
NULL                  1330       1265               
trt  20     70.6      1310       1195 0.00000015 ***
#multiple comparison (for each behavior)
mcp.fly=glht(model.alcohols1.fly,linfct=mcp(trt=contrast))
summary(mcp.fly)
                      Estimate Std. Error z value Pr(>|z|)   
c0 - a0 == 0   -0.693      0.408   -1.70    0.828   
c0 - a1 == 0   -0.801      0.417   -1.92    0.672   
c0 - a2 == 0   -1.179      0.455   -2.59    0.208   
c0 - a3 == 0   -0.592      0.401   -1.48    0.935   
c0 - a4 == 0   -1.331      0.474   -2.81    0.122   
c0 - b0 == 0   -0.341      0.384   -0.89    1.000   
c0 - b1 == 0   -2.691      0.761   -3.54    0.013 * 
c0 - b2 == 0   -2.674      0.761   -3.51    0.014 * 
c0 - b3 == 0   -0.592      0.401   -1.48    0.935   
c0 - b4 == 0   -0.496      0.395   -1.26    0.984   
c0 - c1 == 0   -0.745      0.388   -1.92    0.673   
c0 - c2 == 0   -1.520      0.470   -3.23    0.035 * 
c0 - c3 == 0   -0.624      0.383   -1.63    0.868   
c0 - c4 == 0   -0.899      0.403   -2.23    0.432   
c0 - c5 == 0   -1.237      0.436   -2.84    0.113   
c0 - d1 == 0   -1.705      0.530   -3.22    0.038 * 
c0 - d2 == 0   -1.041      0.440   -2.37    0.335   
c0 - d3 == 0   -0.801      0.417   -1.92    0.672   
c0 - d4 == 0   -0.405      0.389   -1.04    0.998   
c0 - d5 == 0    0.288      0.363    0.79    1.000   
c2 - a0 == 0    0.827      0.512    1.61    0.876   
c2 - a1 == 0    0.719      0.519    1.38    0.962   
c2 - a2 == 0    0.341      0.550    0.62    1.000   
c2 - a3 == 0    0.928      0.507    1.83    0.739   
c2 - a4 == 0    0.189      0.566    0.33    1.000   
c2 - b0 == 0    1.179      0.493    2.39    0.321   
c2 - b1 == 0   -1.171      0.822   -1.43    0.951   
c2 - b2 == 0   -1.154      0.822   -1.40    0.957   
c2 - b3 == 0    0.928      0.507    1.83    0.739   
c2 - b4 == 0    1.023      0.502    2.04    0.578   
c2 - c1 == 0    0.774      0.497    1.56    0.902   
c2 - c3 == 0    0.896      0.493    1.82    0.749   
c2 - c4 == 0    0.620      0.509    1.22    0.989   
c2 - c5 == 0    0.283      0.535    0.53    1.000   
c2 - d1 == 0   -0.185      0.614   -0.30    1.000   
c2 - d2 == 0    0.478      0.538    0.89    1.000   
c2 - d3 == 0    0.719      0.519    1.38    0.962   
c2 - d4 == 0    1.114      0.497    2.24    0.424   
c2 - d5 == 0    1.808      0.477    3.79    <0.01 **
#OF

model.alcohols1.of=glm(of~trt, data=alcohols1,family=binomial(logit))
anova(model.alcohols1.of, test="Chisq")
     Df Deviance Resid. Df Resid. Dev    Pr(>Chi)    
NULL                  1330       1653                
trt  20     73.2      1310       1580 0.000000053 ***
mcp.of=glht(model.alcohols1.of,linfct=mcp(trt=contrast))
summary(mcp.of)
               Estimate Std. Error z value Pr(>|z|)    
c0 - a0 == 0  -0.2251     0.3619   -0.62    1.000    
c0 - a1 == 0  -0.2251     0.3619   -0.62    1.000    
c0 - a2 == 0  -0.7047     0.3829   -1.84    0.696    
c0 - a3 == 0  -0.3752     0.3671   -1.02    0.997    
c0 - a4 == 0  -0.1526     0.3599   -0.42    1.000    
c0 - b0 == 0   0.1634     0.3524    0.46    1.000    
c0 - b1 == 0  -1.4969     0.4490   -3.33    0.024 *  
c0 - b2 == 0  -1.1000     0.4112   -2.68    0.159    
c0 - b3 == 0  -0.0815     0.3581   -0.23    1.000    
c0 - b4 == 0   0.0574     0.3554    0.16    1.000    
c0 - c1 == 0  -0.1389     0.3413   -0.41    1.000    
c0 - c2 == 0  -1.5360     0.4301   -3.57    0.011 *  
c0 - c3 == 0  -0.4736     0.3541   -1.34    0.961    
c0 - c4 == 0  -0.6860     0.3635   -1.89    0.660    
c0 - c5 == 0  -0.6860     0.3635   -1.89    0.660    
c0 - d1 == 0  -1.4779     0.4494   -3.29    0.028 *  
c0 - d2 == 0  -0.4534     0.3703   -1.22    0.982    
c0 - d3 == 0  -0.2251     0.3619   -0.62    1.000    
c0 - d4 == 0  -0.1526     0.3599   -0.42    1.000    
c0 - d5 == 0   0.5946     0.3537    1.68    0.807    
c2 - a0 == 0   1.3109     0.4478    2.93    0.084 .  
c2 - a1 == 0   1.3109     0.4478    2.93    0.083 .  
c2 - a2 == 0   0.8313     0.4649    1.79    0.733    
c2 - a3 == 0   1.1608     0.4520    2.57    0.204    
c2 - a4 == 0   1.3834     0.4461    3.10    0.050 .  
c2 - b0 == 0   1.6994     0.4401    3.86    <0.01 ** 
c2 - b1 == 0   0.0391     0.5207    0.08    1.000    
c2 - b2 == 0   0.4360     0.4884    0.89    1.000    
c2 - b3 == 0   1.4545     0.4447    3.27    0.030 *  
c2 - b4 == 0   1.5934     0.4425    3.60    <0.01 ** 
c2 - c1 == 0   1.3971     0.4313    3.24    0.033 *  
c2 - c3 == 0   1.0624     0.4414    2.41    0.289    
c2 - c4 == 0   0.8500     0.4491    1.89    0.657    
c2 - c5 == 0   0.8500     0.4491    1.89    0.656    
c2 - d1 == 0   0.0581     0.5210    0.11    1.000    
c2 - d2 == 0   1.0826     0.4545    2.38    0.304    
c2 - d3 == 0   1.3109     0.4478    2.93    0.084 .  
c2 - d4 == 0   1.3834     0.4461    3.10    0.050 .  
c2 - d5 == 0   2.1306     0.4411    4.83    <0.01 ***
#CONTACT
model.alcohols1.contact=glm(contact~trt, data=alcohols1,family=binomial(logit))
anova(model.alcohols1.contact, test="Chisq")
     Df Deviance Resid. Df Resid. Dev    Pr(>Chi)    
NULL                  1330       1673                
trt  20     73.3      1310       1600 0.000000053 ***

mcp.contact=glht(model.alcohols1.contact,linfct=mcp(trt=contrast))
summary(mcp.contact)
             Estimate Std. Error z value Pr(>|z|)    
c0 - a0 == 0  -0.3395     0.3604   -0.94    0.999    
c0 - a1 == 0  -0.2670     0.3584   -0.74    1.000    
c0 - a2 == 0  -0.7320     0.3767   -1.94    0.616    
c0 - a3 == 0  -0.4136     0.3628   -1.14    0.991    
c0 - a4 == 0  -0.2670     0.3584   -0.74    1.000    
c0 - b0 == 0   0.1153     0.3502    0.33    1.000    
c0 - b1 == 0  -1.3497     0.4198   -3.21    0.035 *  
c0 - b2 == 0  -1.2143     0.4098   -2.96    0.075 .  
c0 - b3 == 0  -0.1958     0.3566   -0.55    1.000    
c0 - b4 == 0  -0.0569     0.3539   -0.16    1.000    
c0 - c1 == 0  -0.1949     0.3385   -0.58    1.000    
c0 - c2 == 0  -1.6503     0.4288   -3.85    <0.01 ** 
c0 - c3 == 0  -0.5879     0.3525   -1.67    0.814    
c0 - c4 == 0  -0.5879     0.3525   -1.67    0.814    
c0 - c5 == 0  -0.8003     0.3620   -2.21    0.415    
c0 - d1 == 0  -1.5922     0.4482   -3.55    0.011 *  
c0 - d2 == 0  -0.5677     0.3688   -1.54    0.886    
c0 - d3 == 0  -0.3395     0.3604   -0.94    0.999    
c0 - d4 == 0  -0.2670     0.3584   -0.74    1.000    
c0 - d5 == 0   0.5478     0.3529    1.55    0.879    
c2 - a0 == 0   1.3109     0.4478    2.93    0.083 .  
c2 - a1 == 0   1.3834     0.4461    3.10    0.051 .  
c2 - a2 == 0   0.9183     0.4609    1.99    0.578    
c2 - a3 == 0   1.2368     0.4497    2.75    0.133    
c2 - a4 == 0   1.3834     0.4461    3.10    0.051 .  
c2 - b0 == 0   1.7656     0.4396    4.02    <0.01 ** 
c2 - b1 == 0   0.3007     0.4968    0.61    1.000    
c2 - b2 == 0   0.4360     0.4884    0.89    1.000    
c2 - b3 == 0   1.4545     0.4447    3.27    0.029 *  
c2 - b4 == 0   1.5934     0.4425    3.60    <0.01 ** 
c2 - c1 == 0   1.4555     0.4303    3.38    0.020 *  
c2 - c3 == 0   1.0624     0.4414    2.41    0.288    
c2 - c4 == 0   1.0624     0.4414    2.41    0.288    
c2 - c5 == 0   0.8500     0.4491    1.89    0.655    
c2 - d1 == 0   0.0581     0.5210    0.11    1.000    
c2 - d2 == 0   1.0826     0.4545    2.38    0.303    
c2 - d3 == 0   1.3109     0.4478    2.93    0.083 .  
c2 - d4 == 0   1.3834     0.4461    3.10    0.050 .  
c2 - d5 == 0   2.1982     0.4417    4.98    <0.01 ***

#OBSERVED AND PREDICTED

observed=as.data.frame(observed)
obs.fly=observed[,1]
obs.of=observed[,2]
obs.contact=observed[,3]

predict.fly=predictmeans(model.alcohols1.fly,"trt",adj="tukey", plot=F)[[6]]
predict.fly=predict.fly[[2]]*100

predict.of=predictmeans(model.alcohols1.of,"trt",adj="tukey", plot=F)[[6]]
predict.of=predict.of[[2]]*100

predict.con=predictmeans(model.alcohols1.contact,"trt",adj="tukey", plot=F)[[6]]
predict.con=predict.con[[2]]*100

table=cbind(obs.fly,predict.fly,obs.of,predict.of,obs.contact,predict.con)
table=as.data.frame(table)
colnames(table)=c("FLY.O", "FLY.P", "OF.O","OF.P", "CON.O","CON.P") 

rownames(table)=levels(alcohols1$trt)
table

  FLY.O FLY.P OF.O OF.P CON.O CON.P
c0    67    67   60   60    57    57
c1    81    81   63   63    62    62
c2    90    90   87   87    87    87
c3    79    79   70   70    70    70
c4    83    83   75   75    70    70
c5    87    87   75   75    75    75
a0    80    80   65   65    65    65
a1    82    82   65   65    63    63
a2    87    87   75   75    73    73
a3    78    78   68   68    67    67
a4    88    88   63   63    63    63
b0    74    74   56   56    54    54
b1    97    97   87   87    84    84
b2    97    97   82   82    82    82
b3    78    78   62   62    62    62
b4    77    77   58   58    58    58
d1    92    92   87   87    87    87
d2    85    85   70   70    70    70
d3    82    82   65   65    65    65
d4    75    75   63   63    63    63
d5    60    60   45   45    43    43

#PLOTTING

par(mfrow=c(3,1), mar=c(2,3,1.5,0), xpd=T, oma=rep(5,4))
#FLY PLOT
par(lwd=1)
fly.plot=barplot(table[[2]],beside=T, axes=F, col=c("lightgrey","white","dimgrey", rep("white",20)), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1, space=c(0.3, 0.1,0.1,0.1,0.1,0.1,0.5, 0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1))

axis(2, las=2,at=seq(0,100,by=50), cex.axis=1, lwd=1)
mtext(side=2, "% Fly", line=3,cex=0.9)

text(fly.plot, table[[2]]+13, labels=c("","","b","","","","","","","","","","b","b","","","b","","","",""),col=c("black"),cex=1)
text(fly.plot, table[[2]]+13, labels=c("a","","","","","","","","","","","","","","","","","","","","a"),col=c("black"),cex=1)
par(lwd=0.5)

axis(3, at=3.5, line=1, labels="Z8-12:OH", cex.axis=1, col=0, tck=0)
axis(3, at=10, line=1, labels="12:OH", cex.axis=1, col=0, tck=0)
axis(3, at=15.9, line=1, labels="(E,E)8,10-12:OH", cex.axis=1, col=0, tck=0)
axis(3, at=22.0, line=1, labels="Plant blend", cex.axis=1, col=0, tck=0)

#OF PLOT
par(lwd=1)
of.plot=barplot(table[[4]],beside=T, axes=F, col=c("lightgrey","white","dimgrey", rep("white",20)), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1, space=c(0.3, 0.1,0.1,0.1,0.1,0.1,0.5, 0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1))
axis(2,las=2, at=seq(0,100,by=50), cex.axis=1, lwd=1)
mtext(side=2, "% Orient", line=3,cex=0.9)

text(of.plot, table[[4]]+13, labels=c("","","b","","","","","","","","","","b","","","","b","","","",""),col=c("black"),cex=1)
text(of.plot, table[[4]]+13, labels=c("a","a","","","","","","","","","","a","","","a","a","","","","","a"),col=c("black"),cex=1)

#CONTACT PLOT
par(lwd=1)
contact.plot=barplot(table[[6]],beside=T, axes=F, col=c("lightgrey","white","dimgrey", rep("white",20)), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1, space=c(0.3, 0.1,0.1,0.1,0.1,0.1,0.5, 0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1,0.5,0.1,0.1,0.1,0.1))

axis(2,las=2,at=seq(0,100,by=50), cex.axis=1, lwd=1)
mtext(side=2, "% Contact", line=3,cex=0.9)

text(contact.plot, table[[6]]+13, labels=c("","","b","","","","","","","","","","b","","","","b","","","",""),col=c("black"),cex=1)
text(contact.plot, table[[6]]+13, labels=c("a","a","","","","","","","","","","a","","","a","a","","","","","a"),col=c("black"),cex=1)

#x-axis labels
axis(1, at=contact.plot, line=0,las=2,labels=c("0","3","10","20","50","100","3","10","20","50","100","3","10","20","50","100","0.1","1","10","100","1000"), cex.axis=1, col=0, tck=0)

mtext(side=1, "% of alcohol or ratio of plant blend relative to Z8-12:Ac", line=4,cex=0.9)




4.2 Effect of individual plant compounds

library(reshape) #for "rename"
library(lme4)  #for "glmer"
library(multcomp) #for "glht"
library(psych) #for "describeBy"
library(nlme) #for lme model
library(predictmeans) # for predict means
library(lsmeans) #for lsmeans


setwd("C:/R.tests/")
alcohols2 <-read.table("alcohols2.txt",header=T) #### this file is in C drive, in R tests folder
attach(alcohols2)
summary(alcohols2)
levels(alcohols2$trt)

alcohols2=alcohols2[alcohols2$trt !="hex",]#Remove the hexane treatment (no response to it)
alcohols2=alcohols2[alcohols2$trt !="plant",]#Remove the plant treatment (no response to it)
options(digits=2)
levels(alcohols2$trt) #check treatment levels
[1] "bza"    "bzn"    "e2al"   "hex"    "oh1"    "oh10"   "plant"  "plant1"
 [9] "plant2" "plant3" "z3ha"   "z3oh" 
alcohols2$trt=ordered(alcohols2$trt,levels=c("oh1","oh10","plant1","plant2","plant3","z3ha","z3oh","e2al","bza","bzn"))# To sepcify the order of treatments to appear in the graph

#Treatments:

	treatment
	 

	oh1
	Pheromone without Z8-12:OH (suboptimal)

	oh10
	phermone with 10% Z8-12:OH (optimal)

	plant1
	suboptimal pher + 0.001% plant blend

	plant2
	suboptimal pher + 0.01% plant blend

	plant3
	suboptimal pher + 0.1% plant blend

	z3ha
	suboptimal pher + 0.07% Z3-hexenyl acetate

	z3oh
	suboptimal pher + 0.14% Z3-hexenol

	e2al
	suboptimal pher + 0.002% E2-hexenal

	bza
	suboptimal pher + 0.013% benzaldehyde

	bzn
	suboptimal pher + 0.001% benzonitrile




# Boxplot of percentages 
par(mfrow=c(3,1),cex=0.65)
par(mar=c(2,4.5,2,2.5))
plot(fly~trt,data=alcohols2)
plot(of~trt,data=alcohols2)
plot(contact~trt,data=alcohols2)


#Percenages of response
#FLY
tab1=table(alcohols2$trt,alcohols2$fly)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="fly"))
posit=subset(tab3, fly=="yes")
negat=subset(tab3,fly=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsfly=posit
obsfly
#OF
tab1=table(alcohols2$trt,alcohols2$of)
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="of"))
posit=subset(tab3, of=="yes")
negat=subset(tab3,of=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obsof=posit
obsof
#CONTACT
tab1=table(alcohols2$trt,alcohols2$contact) 
tab2=as.data.frame(tab1)
tab3=rename(tab2,c(Var1="trt",Var2="contact"))
posit=subset(tab3, contact=="yes")
negat=subset(tab3,contact=="no")
posit$percY=posit$Freq/(posit$Freq+negat$Freq)
obscon=posit
obscon

#Table observed
observed=cbind(obsfly[,4]*100,obsof[,4]*100,obscon[,4]*100)
colnames(observed)=c("o.fly","o.of","o.con")
observed=as.data.frame(observed)
observed$trt=levels(obsfly$trt)
options(digits=3)
observed

	trt
	o.fly
	o.of
	o.con

	oh1
	57.7
	51.9
	51.9

	oh10
	87.5
	83.9
	83.9

	plant1
	69.6
	57.1
	57.1

	plant2
	67.9
	67.9
	67.9

	plant3
	87.5
	82.1
	82.1

	z3ha
	76.8
	69.6
	69.6

	z3oh
	75
	73.2
	73.2

	e2al
	66.1
	64.3
	64.3

	bza
	67.9
	57.1
	57.1

	bzn
	0  73.2
	62.5
	60.7



#Statistical analysis

#There were no responses to the negative controls "plant alone" and "hexane", so these treatments are removed from the analysis. A GLM model was performed on all the data with treatment as the only factor. A different GLM model was performed for each behavioral category. Then, planned pairwise comparisons were performed between treatments of interest. Every treatment was compared with the two control treatments: a) the "optimal" pheromone blend (10% Z8-12:OH) and the "suboptimal" pheromone blend (0% Z8-12:OH), with the following rationale: those treatments that are significantly different from 10% Z8-12:OH is because they are less attractive than the optimal (i.e., "best") blend (no treatment was better than the optimal blend), and b) those treatments that are different from 0% Z8-12:OH is because they are more attractive to males than the suboptimal (i.e., "worst") blend.   

#For pairwise comparisons the following vector will be used:

contrast=c ("oh1-oh10=0","oh1-plant1=0","oh1-plant2=0","oh1-plant3=0","oh1-z3ha=0","oh1-z3oh=0","oh1-e2al=0","oh1-bza=0","oh1-bzn=0","oh10-plant1=0","oh10-plant2=0","oh10-plant3=0","oh10-z3ha=0","oh10-z3oh=0","oh10-e2al=0","oh10-bza=0","plant3-bzn=0","plant3-plant2=0","plant3-z3ha=0","plant3-z3oh=0","plant3-e2al=0","plant3-bza=0","plant3-bzn=0")

#FLY
model.alcohols2.fly=glm(fly~trt, data=alcohols2,family=binomial(logit))
anova(model.alcohols2.fly, test="Chisq")
  
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)   
NULL                   555        648            
trt   9     23.2       546        625   0.0058 **  
mcp.fly=glht(model.alcohols2.fly,linfct=mcp(trt=contrast))
summary(mcp.fly)
                      Estimate Std. Error z value Pr(>|z|)  
oh1 - oh10 == 0      -1.64e+00   4.92e-01   -3.32    0.016 *
oh1 - plant1 == 0    -5.20e-01   4.04e-01   -1.29    0.890  
oh1 - plant2 == 0    -4.37e-01   4.01e-01   -1.09    0.956  
oh1 - plant3 == 0    -1.64e+00   4.92e-01   -3.32    0.015 *
oh1 - z3ha == 0      -8.86e-01   4.23e-01   -2.09    0.367  
oh1 - z3oh == 0      -7.88e-01   4.17e-01   -1.89    0.506  
oh1 - e2al == 0      -3.56e-01   3.98e-01   -0.90    0.987  
oh1 - bza == 0       -4.37e-01   4.01e-01   -1.09    0.956  
oh1 - bzn == 0       -6.95e-01   4.12e-01   -1.69    0.652  
oh10 - plant1 == 0    1.12e+00   4.98e-01    2.24    0.280  
oh10 - plant2 == 0    1.20e+00   4.95e-01    2.42    0.193  
oh10 - plant3 == 0    1.61e-16   5.71e-01    0.00    1.000  
oh10 - z3ha == 0      7.50e-01   5.13e-01    1.46    0.801  
oh10 - z3oh == 0      8.47e-01   5.08e-01    1.67    0.667  
oh10 - e2al == 0      1.28e+00   4.93e-01    2.60    0.128  
oh10 - bza == 0       1.20e+00   4.95e-01    2.42    0.193  
plant3 - bzn == 0     9.40e-01   5.04e-01    1.86    0.524  
plant3 - plant2 == 0  1.20e+00   4.95e-01    2.42    0.193  
plant3 - z3ha == 0    7.50e-01   5.13e-01    1.46    0.801  
plant3 - z3oh == 0    8.47e-01   5.08e-01    1.67    0.666  
plant3 - e2al == 0    1.28e+00   4.93e-01    2.60    0.129  
plant3 - bza == 0     1.20e+00   4.95e-01    2.42    0.193  
plant3 - bzn == 0     9.40e-01   5.04e-01    1.86    0.524

#OF
model.alcohols2.of=glm(of~trt, data=alcohols2,family=binomial(logit))
anova(model.alcohols2.of, test="Chisq")
    
    Df Deviance Resid. Df Resid. Dev Pr(>Chi)   
NULL                   555        705            
trt   9     26.4       546        678   0.0018 **
mcp.of=glht(model.alcohols2.of,linfct=mcp(trt=contrast))
summary(mcp.of)
                    Estimate Std. Error z value Pr(>|z|)  
oh1 - oh10 == 0        -1.576      0.458   -3.44    0.010 *
oh1 - plant1 == 0      -0.211      0.387   -0.54    1.000  
oh1 - plant2 == 0      -0.670      0.399   -1.68    0.661  
oh1 - plant3 == 0      -1.449      0.446   -3.25    0.020 *
oh1 - z3ha == 0        -0.753      0.402   -1.87    0.522  
oh1 - z3oh == 0        -0.929      0.410   -2.26    0.271  
oh1 - e2al == 0        -0.511      0.393   -1.30    0.888  
oh1 - bza == 0         -0.211      0.387   -0.54    1.000  
oh1 - bzn == 0         -0.434      0.391   -1.11    0.952  
oh10 - plant1 == 0      1.365      0.453    3.01    0.042 *
oh10 - plant2 == 0      0.906      0.463    1.96    0.463  
oh10 - plant3 == 0      0.127      0.504    0.25    1.000  
oh10 - z3ha == 0        0.823      0.466    1.77    0.600  
oh10 - z3oh == 0        0.647      0.473    1.37    0.854  
oh10 - e2al == 0        1.065      0.458    2.32    0.241  
oh10 - bza == 0         1.365      0.453    3.01    0.042 *
plant3 - bzn == 0       1.015      0.445    2.28    0.262  
plant3 - plant2 == 0    0.779      0.451    1.73    0.629  
plant3 - z3ha == 0      0.696      0.454    1.53    0.762  
plant3 - z3oh == 0      0.521      0.461    1.13    0.947  
plant3 - e2al == 0      0.938      0.447    2.10    0.368  
plant3 - bza == 0       1.238      0.441    2.81    0.076 .
plant3 - bzn == 0       1.015      0.445    2.28    0.263  

#CONTACT
model.alcohols2.contact=glm(contact~trt, data=alcohols2,family=binomial(logit))
anova(model.alcohols2.contact, test="Chisq")
  
     Df Deviance Resid. Df Resid. Dev Pr(>Chi)   
NULL                   555        706            
trt   9     26.8       546        679   0.0015 **
mcp.contact=glht(model.alcohols2.contact,linfct=mcp(trt=contrast))
summary(mcp.contact)
                     Estimate Std. Error z value Pr(>|z|)  
oh1 - oh10 == 0        -1.576      0.458   -3.44    0.010 *
oh1 - plant1 == 0      -0.211      0.387   -0.54    1.000  
oh1 - plant2 == 0      -0.670      0.399   -1.68    0.660  
oh1 - plant3 == 0      -1.449      0.446   -3.25    0.020 *
oh1 - z3ha == 0        -0.753      0.402   -1.87    0.522  
oh1 - z3oh == 0        -0.929      0.410   -2.26    0.271  
oh1 - e2al == 0        -0.511      0.393   -1.30    0.888  
oh1 - bza == 0         -0.211      0.387   -0.54    1.000  
oh1 - bzn == 0         -0.358      0.390   -0.92    0.985  
oh10 - plant1 == 0      1.365      0.453    3.01    0.042 *
oh10 - plant2 == 0      0.906      0.463    1.96    0.464  
oh10 - plant3 == 0      0.127      0.504    0.25    1.000  
oh10 - z3ha == 0        0.823      0.466    1.77    0.600  
oh10 - z3oh == 0        0.647      0.473    1.37    0.854  
oh10 - e2al == 0        1.065      0.458    2.32    0.241  
oh10 - bza == 0         1.365      0.453    3.01    0.042 *
plant3 - bzn == 0       1.091      0.443    2.46    0.179  
plant3 - plant2 == 0    0.779      0.451    1.73    0.629  
plant3 - z3ha == 0      0.696      0.454    1.53    0.761  
plant3 - z3oh == 0      0.521      0.461    1.13    0.947  
plant3 - e2al == 0      0.938      0.447    2.10    0.367  
plant3 - bza == 0       1.238      0.441    2.81    0.075 .
plant3 - bzn == 0       1.091      0.443    2.46    0.180  

#OBSERVED AND PREDICTED

observed=as.data.frame(observed)
obs.fly=observed[,1]
obs.of=observed[,2]
obs.contact=observed[,3]

predict.fly=predictmeans(model.alcohols2.fly,"trt",adj="tukey", plot=F)[[6]]
predict.fly=predict.fly[[2]]*100

predict.of=predictmeans(model.alcohols2.of,"trt",adj="tukey", plot=F)[[6]]
predict.of=predict.of[[2]]*100

predict.con=predictmeans(model.alcohols2.contact,"trt",adj="tukey", plot=F)[[6]]
predict.con=predict.con[[2]]*100

table=cbind(obs.fly,predict.fly,obs.of,predict.of,obs.contact,predict.con)
table=as.data.frame(table)
colnames(table)=c("FLY.O", "FLY.P", "OF.O","OF.P", "CON.O","CON.P") 

rownames(table)=levels(alcohols2$trt)
table

	
	FLY.O
	FLY.P
	OF.O
	OF.P
	CON.O
	CON.P

	oh1
	57.7
	57.7
	51.9
	51.9
	51.9
	51.9

	oh10
	87.5
	87.5
	83.9
	83.9
	83.9
	83.9

	plant1
	69.6
	69.6
	57.1
	57.1
	57.1
	57.1

	plant2
	67.9
	67.9
	67.9
	67.9
	67.9
	67.9

	plant3
	87.5
	87.5
	82.1
	82.1
	82.1
	82.1

	z3ha
	76.8
	76.8
	69.6
	69.6
	69.6
	69.6

	z3oh
	75
	75
	73.2
	73.2
	73.2
	73.2

	e2al
	66.1
	66.1
	64.3
	64.3
	64.3
	64.3

	bza
	67.9
	67.9
	57.1
	57.1
	57.1
	57.1

	bzn
	73.2
	73.2
	62.5
	62.5
	60.7
	60.7



#PLOTTING
par(mfrow=c(3,1), mar=c(2,3,1,0), xpd=T, oma=rep(5,4))
#FLY PLOT
par(lwd=1)
fly.plot=barplot(table[[2]],beside=T, axes=F, col=c("lightgrey","dimgrey",rep("white",8)), ylim=c(0,100),axisnames=F,ylab="Percent fly",cex.lab=1.5, space=c(0.3, 0.1,0.5,0.1,0.1,0.5,0.1,0.1,0.1,0.1))
axis(2,las=2, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
text(fly.plot, table[[2]]+13, labels=c("","b","","","b","","","","",""),col=c("black"),cex=1)
text(fly.plot, table[[2]]+12, labels=c("a","","","","","","","","",""),col=c("black"),cex=1)
mtext(side=2, "% Fly", line=3,cex=1)#

text(fly.plot, table[[2]]+13, labels=c("","","","","","Z3HA","Z3OH","E2AL","BZA","BZN"),col=c("black"),cex=0.9)

par(lwd=0.5)
axis(3, at=1.2, line=0, labels="Z8-12:OH (%)", cex.axis=1, col=0, tck=0)
axis(3, at=4.4, line=0, labels="Plant blend", cex.axis=1.1, col=0, tck=0)
axis(3, at=9, line=0, labels="Plant odorants", cex.axis=1.1, col=0, tck=0)


#OF PLOT
par(lwd=1)
of.plot=barplot(table[[4]],beside=T, axes=F, col=c("lightgrey","dimgrey",rep("white",8)), ylim=c(0,100),axisnames=F,ylab="Percent orient",cex.lab=1.5, space=c(0.3, 0.1,0.5,0.1,0.1,0.5,0.1,0.1,0.1,0.1))

axis(2,las=2, at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
text(of.plot, table[[4]]+13, labels=c("","b","","","b","","","","",""),col=c("black"),cex=1)
text(of.plot, table[[4]]+12, labels=c("a","","a","","","","","","a",""),col=c("black"),cex=1)
mtext(side=2, "% Orient", line=3,cex=1)#

#CONTACT PLOT
par(lwd=1)
contact.plot=barplot(table[[6]],beside=T, col=c("lightgrey","dimgrey",rep("white",8)), axes=F, ylim=c(0,100),axisnames=F, ylab="Percent contact", cex.lab=1.5, space=c(0.3, 0.1,0.5,0.1,0.1,0.5,0.1,0.1,0.1,0.1))

axis(2,las=2,at=seq(0,100,by=50), cex.axis=1.3, lwd=1)
text(contact.plot, table[[6]]+13, labels=c("","b","","","b","","","","",""),col=c("black"),cex=1)
text(contact.plot, table[[6]]+12, labels=c("a","","a","","","","","","a",""),col=c("black"),cex=1)
mtext(side=2, "% Contact", line=3,cex=1)#
#X axis
axis(1, at=contact.plot, line=0,las=2, labels=c("0","10","0.001","0.01","0.1","0.07","0.014","0.002","0.013","0.001"), cex.axis=1.3, col=0, tck=0)
mtext(side=1, " % Z8-12:OH / Ratio of plant blend/plant odorants relative to Z8-12:Ac ", line=3.9,cex=0.8)
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