5.1.3 Flowering buckwheat

## Treatment 1 0.316 0.3157 0.367 0.551
## ww.instar a 1 O.160 O.1600 O.186 O0.670
## Residuals 23 19.787 0O.8603

summary (model . 4)

## Df Sum Sq Mean Sq F wvalue Pr (>F)
## Treatment 1 2608 2608 O.084 O.774
## ww.instar 1 61 61 O .002 O .965
## Residuals 23 713640 21028

summary (model.5)

# Df Sum Sq Mean Sq F value Pr(>F)
## Treatment 1 0.01370 0.013700 2.212 0.1b1
## ww.instar 1 0.00022 0.000223 0.036 0.851

## Residuals 23 0.14245 0.006194

summary (model.6)

## Df Sum Sq Mean Sq F value Pr(>F)

## Treatment 1 10.76 10.756 2.946 0.0995

## ww.instar 1 2.28 2.281 0.625 0.4374

## Residuals 23 83.97 3.651

## ——

## Signif. codes: O '**x' 0.001 '=*' 0.01 'x' 0.056 '.' 0.1 ' ' 1

summary (model.7)

## Df Sum Sq Mean Sq F value Pr(>F)
## Treatment 1 410 409.8 0.8832 0.357
## ww.instar 1 19 18.8 0.040 0.842

## Residuals 23 10678 464.2



5.2 Two-way ANOVA testing for barley plant variables

5.2.1 Germinating barley

model. 1<-aov(avg.shoot.growth~Treatment*ww.instar, data=GBar)
model.3<-aov(avg..fresh.shoot.weight..g.~Treatment*ww.instar, data=GBar)
model.4<-aov(avg.dry.shoot.weight..mg.~Treatment*ww.instar, data=GBar)
model.5<-aov(avg.fresh.root.weight..g.~Treatment*ww.instar, data=GBar)

model.6<-aov(avg.fresh.root.length..cm.~Treatment*ww.instar, data=GBar)
model.7<-aov(avg.dry.root.weight..mg.~Treatment*ww.instar, data=GBar)

summary (model.1)

##
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summary (model.6)

## Df Sum Sq Mean Sq F value Pr(>F)

## Treatment 1 16.46 16.464 6.358 0.0191 *

## ww.instar 1 0.01 0.005 0.002 0.9640

## Residuals 23 59.56 2.590

- e

## Signif. codes: O '**xx' 0.001 '*x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

summary (model.7)

B Df Sum Sq Mean Sq F value Pr(>F)
## Treatment 1 282.3 282.33 5.186 0.0324 *
## ww.instar 1 0.4 0.44 0.008 0.9289
## Residuals 23 1262.1 54.44

##t ——
## Signif. codes: O '*xx' 0.001 '*x' 0.01 '%' 0.05 '.' 0.1 ' ' 1
5.2.2 Flowering barley

model. 1<-aov (avg.shoot.growth~Treatment*ww.instar, data=FBar)
model.3<-aov(avg..fresh.shoot.weight..g.~Treatment*ww.instar, data=FBar)
model.4<-aov (avg.dry.shoot.weight. .mg.~Treatment*ww. instar, data=FBar)
model.5<-aov(avg.fresh.root.weight..g.~Treatment*ww. instar, data=FBar)
model.6<-aov(avg.fresh.root.length..cm.~Treatment*ww.instar, data=FBar)
model.7<-aov(avg.dry.root.weight..mg.~Treatment*ww.instar, data=FBar)

summary (model.1)

#it Df Sum Sq Mean Sq F value Pr(>F)

## Treatment 1 15.36 15.356 3.949 0.058 .

## ww.instar 1 0.07 0.073 0.019 0.892

## Residuals 26 97.22 3.889

## ——

## Signif. codes: O '"**x*' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 " ' 1

summary (model.3)

## Df Sum Sq Mean Sq F value Pr(>F)
## Treatment 1 0.0808 0.08082 2.279 0.144
## ww.instar 1 0.0296 0.02957 0.834 0.370

## Residuals 25 0.8865 0.03546



summary (model.4)
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5.3 Post-Hoc Tukey’s Test of pairwise comparisons for barley plant variables
5.3.1 Germinating barley
TukeyHSD (model.1)

##  Tukey multiple comparisons of means

## 95), family-wise confidence level

##

## Fit: aov(formula = avg.shoot.growth ~ Treatment, data = GBar)
##

## $Treatment

= diff lwr upr p adj

## T-C -8.288371 -12.71304 -3.863702 0.0007385

TukeyHSD (model. 3)

##  Tukey multiple comparisons of means

## 95% family-wise confidence level

##

## Fit: aov(formula = avg..fresh.shoot.weight..g. ~ Treatment, data = GBar)
=z

## $Treatment

## diff lwr upr p adj

## T-C -0.1735828 -0.2886501 -0.05851551 0.0047321

TukeyHSD (model.4)

##  Tukey multiple comparisons of means

B 95%, family-wise confidence level

2

## Fit: aov(formula = avg.dry.shoot.weight..mg. ~ Treatment, data = GBar)
##

## $Treatment

## diff lwr upr p adj

## T-C -27.6154 -59.28372 4.052923 0.0844838
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TukeyHSD (model.6)

##  Tukey multiple comparisons of means

## 95J, family-wise confidence level

##

## Fit: aov(formula = avg.fresh.root.length..cm. ~ Treatment, data = GBar)
23

## $Treatment

#4# diff lwr upr p adj

## T-C -1.610714 -2.901443 -0.319986 0.0165947

TukeyHSD (model.7)

## Tukey multiple comparisons of means

## 95J, family-wise confidence level

##

## Fit: aov(formula = avg.dry.root.weight..mg. ~ Treatment, data = GBar)
#

## $Treatment

## diff lwr upr p adj

## T-C -6.669942 -12.58855 -0.7513377 0.0287963

5.3.2 Flowering barley

TukeyHSD (model.5)

##  Tukey multiple comparisons of means

## 957 family-wise confidence level

##

## Fit: aov(formula = avg.fresh.root.weight..g. ~ Treatment, data = FBar)
##

## $Treatment

## diff lwr upr p adj

## T-C -0.07948682 -0.1286641 -0.03030958 0.0026553
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TukeyHSD (model. 6)

##  Tukey multiple comparisons of means

## 957 family-wise confidence level

##

## Fit: aov(formula = avg.fresh.root.length..cm. ~ Treatment, data = FBar)
##

## $Treatment

## diff lwr upr p adj

## T-C -2.383611 -4.036706 -0.7305162 0.0064236

TukeyHSD (model.7)

##  Tukey multiple comparisons of means

## 95% family-wise confidence level

##

## Fit: aov(formula = avg.dry.root.weight..mg. ~ Treatment, data = FBar)
##

## $Treatment

## diff lwr upr p adj

## T-C -8.890417 -16.89017 -0.8906668 0.0307559

5.4 Multi-way ANOVA testing for wireworm variables

model. 1<-aov (Weight.Diff~plant.type*plant.stage*ww.instar, data=ww)
summary (model.1)

## Df Sum Sq Mean Sq F value Pr(>F)
## plant.type 1 3.1 3.12 0.200 0.657
## plant.stage 1 35.5 35.50 2.276 0.138
## ww.instar 1 15,9 15.87 1.017 0.318
## plant.type:plant.stage 1 6.7 6.70 0.429 0.515
## plant.type:ww.instar 1 2.0 2.06 0.131 0.719
## plant.stage:ww.instar 1 6.7 6.70 0.430 0.5156
## plant.type:plant.stage:ww.instar 1 7.4 7.36 0.472 0.495
## Residuals 51 795.6 15.60



model.2<-aov(viability.ratio~plant.type*plant.stage*ww.instar, data=ww)
summary (model.?2)

## Df Sum Sq Mean Sq F value Pr(>F)
## plant.type 1 0.055 0.05507 0.594 0.445
## plant.stage 1 0.162 0.16163 1.743 0.193
## ww.instar 1 0.088 0.08765 0.945 0.336
## plant.type:plant.stage 1 0.109 0.10929 1.178 0.283
## plant.type:ww.instar 1 0.000 0.00017 0.002 0.966
## plant.stage:ww.instar 1 0.121 0.12106 1.305 0.259
## plant.type:plant.stage:ww.instar 1 0.051 0.05107 0.551 0.461
## Residuals 51 4.731 0.09276

Appendix 6. Power analysis for Feeding assays

6.1 Power analysis for plant variable testing using Cohen’s large effect size

f.hat<- sqrt(0.472/(2%6))
pwr.anova.test(k=6, f=f.hat, n=13)#n is total sample size of all
groups combined/df of each group + 1

##

## Balanced one-way analysis of variance power calculation
##

## k=6

## n =13

## f = 0.1154701

## sig.level = 0.05

## power = 0.09670868



6.2 Power analysis for wireworm variable testing using Cohen’s large effect size

f.hat<- sqrt(0.472/(2%8))
pvwr.anova.test(k=8, f=f.hat, n=29.5)#n is total sample size of all
groups combined/df of each group + 1

##

## Balanced one-way analysis of variance power calculation
##

## k=28

## n = 29.5

## f=0.1

## sig.level = 0.05

## power = 0.153065

##

## NOTE: n is number in each group

6.3 Calculating the number of observations (n) required in order to detect an large

effect size on wireworm parameters.

pwr.anova.test(k=8, f=f.hat, power=0.8) #number of samples in
each group needed for a power of 0.8

##

## Balanced one-way analysis of variance power calculation
##

## k=28

## n = 180.2626

## f =0.1

#H# sig.level = 0.05

## power = 0.8

##

## NOTE: n is number in each group
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