

Kaplan-meier Survival analysis 

Log rank test comparison for significance between survival 
curves 

Davidsoni KM

> pairwise_survdiff(Surv(death, status) ~ treatment, data=DAV, p.adjust.method = "BH", rho = 0)

	Pairwise comparisons using Log-Rank test

data:  DAV and treatment 

        B37     B47     B48     B49     B50     B54     Control
B47     0.79749 -       -       -       -       -       -      
B48     0.53193 0.67792 -       -       -       -       -      
B49     0.67792 0.79749 0.79749 -       -       -       -      
B50     0.60003 0.47753 0.20582 0.32596 -       -       -      
B54     0.01721 0.01196 0.00228 0.00489 0.08718 -       -      
Control 1.2e-10 3.1e-09 3.1e-08 5.7e-09 2.4e-12 < 2e-16 -      
Vel     0.01672 0.04038 0.11205 0.06444 0.00279 8.5e-07 0.00021

P value adjustment method: BH


Truncatus KM
Pairwise comparisons using Log-Rank test 

data:  ndkm and treatment 

        B37     B47     B48     B49     B50     B54     Control
B47     0.30610 -       -       -       -       -       -      
B48     0.34778 0.90794 -       -       -       -       -      
B49     0.39338 0.90794 0.94321 -       -       -       -      
B50     0.90794 0.24799 0.29138 0.32746 -       -       -      
B54     0.01601 0.00079 0.00079 0.00133 0.02453 -       -      
Control 0.01601 0.17322 0.12962 0.12962 0.01223 2.1e-06 -      
Vel     0.50395 0.11251 0.12803 0.12962 0.61038 0.11271 0.00205

P value adjustment method: BH 



Regression analysis Adult beetle assay


Davidsoni - logit link
treatment  emmean    SE  df asymp.LCL asymp.UCL .group
 Control   -1.6094 0.200 Inf   -2.1548    -1.064  a    
 Vel       -0.6766 0.157 Inf   -1.1054    -0.248   b   
 B48       -0.2909 0.151 Inf   -0.7018     0.120   bc  
 B49       -0.2231 0.150 Inf   -0.6322     0.186   bc  
 B47       -0.2007 0.150 Inf   -0.6092     0.208   bcd 
 B37       -0.0889 0.149 Inf   -0.4959     0.318   bcd 
 B50        0.0445 0.149 Inf   -0.3622     0.451    cd 
 B54        0.4429 0.153 Inf    0.0252     0.861     d 

Call:
glm(formula = status ~ treatment - 1, family = binomial(link = "logit"), 
    data = dbin)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-1.3703  -1.0842  -0.6039   1.2154   1.8930  

Coefficients:
                 Estimate Std. Error z value Pr(>|z|)    
treatmentB37     -0.08895    0.14922  -0.596  0.55112    
treatmentB47     -0.20067    0.14982  -1.339  0.18044    
treatmentB48     -0.29092    0.15065  -1.931  0.05347 .  
treatmentB49     -0.22314    0.15000  -1.488  0.13685    
treatmentB50      0.04445    0.14911   0.298  0.76561    
treatmentB54      0.44285    0.15317   2.891  0.00384 ** 
treatmentControl -1.60944    0.20000  -8.047 8.47e-16 ***
treatmentVel     -0.67662    0.15725  -4.303 1.69e-05 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 1996.3  on 1440  degrees of freedom
Residual deviance: 1872.5  on 1432  degrees of freedom
AIC: 1888.5

Number of Fisher Scoring iterations: 4



Truncatus – cloglog link
treatment emmean    SE  df asymp.LCL asymp.UCL .group
 Control    -3.38 0.408 Inf     -4.50    -2.271  a    
 B47        -2.59 0.277 Inf     -3.35    -1.834  ab   
 B48        -2.51 0.267 Inf     -3.24    -1.785  ab   
 B49        -2.51 0.267 Inf     -3.24    -1.785  ab   
 B37        -2.14 0.224 Inf     -2.75    -1.529  abc  
 B50        -2.09 0.218 Inf     -2.68    -1.492  abc  
 Vel        -1.90 0.200 Inf     -2.45    -1.354   bc  
 B54        -1.38 0.159 Inf     -1.81    -0.949    c

Call:
glm(formula = status ~ treatment - 1, family = binomial(link = "cloglog"), 
    data = ndabin)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-0.7090  -0.4981  -0.4024  -0.3872   2.6081  

Coefficients:
                 Estimate Std. Error z value Pr(>|z|)    
treatmentB37      -2.1389     0.2237  -9.560   <2e-16 ***
treatmentB47      -2.5908     0.2774  -9.339   <2e-16 ***
treatmentB48      -2.5137     0.2673  -9.403   <2e-16 ***
treatmentB49      -2.5137     0.2673  -9.403   <2e-16 ***
treatmentB50      -2.0870     0.2184  -9.558   <2e-16 ***
treatmentB54      -1.3811     0.1585  -8.712   <2e-16 ***
treatmentControl  -3.3843     0.4083  -8.289   <2e-16 ***
treatmentVel      -1.9002     0.2002  -9.492   <2e-16 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 2714.35  on 1440  degrees of freedom
Residual deviance:  933.78  on 1432  degrees of freedom
AIC: 949.78

Number of Fisher Scoring iterations: 6

	
Larval assay regression analysis

Truncatus larvae regression Binomial logit link
Treatment emmean    SE  df asymp.LCL asymp.UCL .group
 B47       -1.046 0.186 Inf    -1.545   -0.5466  a    
 Vel       -1.046 0.186 Inf    -1.545   -0.5466  a    
 B49       -0.693 0.173 Inf    -1.158   -0.2285  a    
 B37       -0.663 0.172 Inf    -1.126   -0.2009  a    
 B50       -0.547 0.169 Inf    -1.001   -0.0920  a    
 B48       -0.490 0.168 Inf    -0.941   -0.0383  a    
 B54        1.081 0.188 Inf     0.577    1.5846   b 

Call:
glm(formula = Mortality ~ Treatment - 1, family = binomial(link = "logit"), 
    data = ndlcbin)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-1.6571  -0.9116  -0.7760   1.3911   1.6414  

Coefficients:
             Estimate Std. Error z value Pr(>|z|)    
TreatmentB37  -0.6633     0.1724  -3.848 0.000119 ***
TreatmentB47  -1.0460     0.1861  -5.619 1.92e-08 ***
TreatmentB48  -0.4895     0.1682  -2.910 0.003612 ** 
TreatmentB49  -0.6931     0.1732  -4.002 6.28e-05 ***
TreatmentB50  -0.5465     0.1694  -3.226 0.001257 ** 
TreatmentB54   1.0809     0.1877   5.758 8.53e-09 ***
TreatmentVel  -1.0460     0.1861  -5.619 1.92e-08 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 1455.6  on 1050  degrees of freedom
Residual deviance: 1293.3  on 1043  degrees of freedom
AIC: 1307.3

Number of Fisher Scoring iterations: 4
  

Davidsoni larvae regression Binomial logit link
Treatment emmean    SE  df asymp.LCL asymp.UCL .group
 B47        0.134 0.164 Inf   -0.3055     0.573  a    
 B37        0.518 0.169 Inf    0.0651     0.971  a    
 B54        0.754 0.175 Inf    0.2842     1.223  ab   
 B49        1.516 0.213 Inf    0.9462     2.087   bc  
 B50        1.516 0.213 Inf    0.9462     2.087   bc  
 B48        1.658 0.223 Inf    1.0607     2.256    c  
 Vel        1.761 0.231 Inf    1.1418     2.380    c  

Call:
glm(formula = Mortality ~ Treatment - 1, family = binomial(link = "logit"), 
    data = dlbin)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-1.9594  -1.2346   0.5905   0.8782   1.1213  

Coefficients:
             Estimate Std. Error z value Pr(>|z|)    
TreatmentB37   0.5179     0.1688   3.068  0.00215 ** 
TreatmentB47   0.1335     0.1637   0.816  0.41456    
TreatmentB48   1.6582     0.2227   7.445 9.66e-14 ***
TreatmentB49   1.5163     0.2125   7.135 9.69e-13 ***
TreatmentB50   1.5163     0.2125   7.135 9.69e-13 ***
TreatmentB54   0.7538     0.1750   4.306 1.66e-05 ***
TreatmentVel   1.7610     0.2308   7.630 2.35e-14 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 1455.6  on 1050  degrees of freedom
Residual deviance: 1133.4  on 1043  degrees of freedom
AIC: 1147.4

Number of Fisher Scoring iterations: 4






Germination rates or spore suspensions

Binomial glm of germination rates 
	- counts of success/failure

isolate emmean     SE  df asymp.LCL asymp.UCL .group
 B49       2.80 0.0613 Inf      2.63      2.96  a    
 B50       2.86 0.0630 Inf      2.69      3.03  a    
 B54       3.23 0.0748 Inf      3.03      3.43   b   
 B48       3.54 0.0864 Inf      3.31      3.77   bc  
 B37       3.87 0.1010 Inf      3.60      4.14    cd 
 Vel       4.11 0.1134 Inf      3.81      4.42     d 
 B47       4.96 0.1721 Inf      4.50      5.43      e

SUMMARY
glm(formula = cbind(success, failure) ~ isolate - 1, family = "binomial", 
    data = germcountsf)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-2.9911  -0.6653   0.0290   1.1801   3.4431  

Coefficients:
           Estimate Std. Error z value Pr(>|z|)    
isolateB37  3.87120    0.10104   38.31   <2e-16 ***
isolateB47  4.96367    0.17210   28.84   <2e-16 ***
isolateB48  3.54117    0.08635   41.01   <2e-16 ***
isolateB49  2.79581    0.06134   45.58   <2e-16 ***
isolateB50  2.85768    0.06305   45.33   <2e-16 ***
isolateB54  3.23255    0.07476   43.24   <2e-16 ***
isolateVel  4.11129    0.11343   36.25   <2e-16 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 38872.87  on 343  degrees of freedom
Residual deviance:   577.98  on 336  degrees of freedom
AIC: 1428.5

Number of Fisher Scoring iterations: 5




Mycosis rates analysis binomial glm

Truncatus
isolate emmean       SE  df asymp.LCL asymp.UCL .group
 Vel     -0.336    0.414 Inf    -1.447     0.774  a    
 B50      1.224    0.509 Inf    -0.141     2.589  ab   
 B49      1.299    0.651 Inf    -0.448     3.047  ab   
 B37      1.322    0.563 Inf    -0.188     2.831  ab   
 B47      2.485    1.041 Inf    -0.307     5.277  ab   
 B54      3.664    1.013 Inf     0.947     6.381   b   
 B48     18.848 2006.886 Inf -5365.228  5402.923  ab     

Stat summary
Call:
glm(formula = cbind(success, failure) ~ isolate - 1, family = binomial, 
    data = ndmycnoc)

Deviance Residuals: 
     Min        1Q    Median        3Q       Max  
-2.07653  -0.08541   0.00016   0.64147   2.29190  

Coefficients:
            Estimate Std. Error z value Pr(>|z|)    
isolateB37    1.3218     0.5627   2.349 0.018833 *  
isolateB47    2.4849     1.0408   2.387 0.016967 *  
isolateB48   18.8477  2006.8855   0.009 0.992507    
isolateB49    1.2993     0.6513   1.995 0.046066 *  
isolateB50    1.2238     0.5087   2.405 0.016152 *  
isolateB54    3.6636     1.0127   3.617 0.000297 ***
isolateVel   -0.3365     0.4140  -0.813 0.416414    
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 144.152  on 51  degrees of freedom
Residual deviance:  48.445  on 44  degrees of freedom
AIC: 84.492

Number of Fisher Scoring iterations: 17


Davidsoni
isolate emmean    SE  df asymp.LCL asymp.UCL .group
 B37     -0.525 0.234 Inf    -1.153     0.104  a    
 B47      0.150 0.224 Inf    -0.451     0.752  ab   
 Vel      0.464 0.272 Inf    -0.266     1.194  abc  
 B48      0.841 0.255 Inf     0.156     1.525   bc  
 B50      0.916 0.232 Inf     0.294     1.539   bc  
 B54      1.386 0.238 Inf     0.747     2.026    c  
 B49      1.535 0.295 Inf     0.745     2.326    c 
STAT summary
Call:
glm(formula = cbind(success, failure) ~ isolate - 1, family = "binomial", 
    data = davmyco_nocontrol)

Deviance Residuals: 
    Min       1Q   Median       3Q      Max  
-3.1158  -0.7897   0.1525   1.6559   3.1455  

Coefficients:
           Estimate Std. Error z value Pr(>|z|)    
isolateB37  -0.5245     0.2343  -2.239  0.02517 *  
isolateB47   0.1503     0.2242   0.670  0.50274    
isolateB48   0.8408     0.2551   3.296  0.00098 ***
isolateB49   1.5353     0.2946   5.211 1.88e-07 ***
isolateB50   0.9163     0.2320   3.949 7.86e-05 ***
isolateB54   1.3863     0.2384   5.816 6.03e-09 ***
isolateVel   0.4643     0.2721   1.707  0.08791 .  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

    Null deviance: 273.84  on 63  degrees of freedom
Residual deviance: 157.98  on 56  degrees of freedom
AIC: 288.94

Number of Fisher Scoring iterations: 4


Bartletts homogeneity of variance

Davisoni ADULT

>  bartlett.test(mortality~day, b37) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 4.9663, df = 2, p-value = 0.08348

>  bartlett.test(mortality~day, b47) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 0.83288, df = 2, p-value = 0.6594

>  bartlett.test(mortality~day, b48) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 1.1342, df = 2, p-value = 0.5672

>  bartlett.test(mortality~day, b49) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = Inf, df = 2, p-value < 2.2e-16

>  bartlett.test(mortality~day, b50) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 0.564, df = 2, p-value = 0.7543

>  bartlett.test(mortality~day, b54) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 2.5817, df = 2, p-value = 0.275

>  bartlett.test(mortality~day, Vel) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 0.039831, df = 2, p-value = 0.9803

>  bartlett.test(mortality~day, Control) 

	Bartlett test of homogeneity of variances

data:  mortality by day
Bartlett's K-squared = 1.3915, df = 2, p-value = 0.4987

DAVIDSONI Bartletts test LARVAE
>  bartlett.test(Mortality~Day, lb37) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.2528, df = 2, p-value = 0.3242

>  bartlett.test(Mortality~Day, lb47) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 1.9106, df = 2, p-value = 0.3847

>  bartlett.test(Mortality~Day, lb48) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.29599, df = 2, p-value = 0.8624

>  bartlett.test(Mortality~Day, lb49) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 1.1205, df = 2, p-value = 0.5711

>  bartlett.test(Mortality~Day, lb50) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.25219, df = 2, p-value = 0.8815

>  bartlett.test(Mortality~Day, lb54) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.20171, df = 2, p-value = 0.9041

>  bartlett.test(Mortality~Day, lVel) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 3.1871, df = 2, p-value = 0.2032


Truncatus bartletts test - ADULT

bartlett.test(Mortality~Day, ndb37) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.64074, df = 2, p-value = 0.7259

> bartlett.test(Mortality~Day, ndb47) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = Inf, df = 2, p-value < 2.2e-16

> bartlett.test(Mortality~Day, ndb48) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.209, df = 2, p-value = 0.3314

> bartlett.test(Mortality~Day, ndb49) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.159, df = 2, p-value = 0.9236

> bartlett.test(Mortality~Day, ndb50) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.784, df = 2, p-value = 0.2486

> bartlett.test(Mortality~Day, ndb54) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.0627, df = 2, p-value = 0.3565

> bartlett.test(Mortality~Day, ndvel) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.7561, df = 2, p-value = 0.2521

> bartlett.test(Mortality~Day, ndcontrol) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.564, df = 2, p-value = 0.7543

Truncatus BARTLETTS TEST LARVAE 
bartlett.test(Mortality~Day, lnb37) 

	Bartlett test of homogeneity of variances

[bookmark: _GoBack]data:  Mortality by Day
Bartlett's K-squared = 2.4423, df = 2, p-value = 0.2949

>  bartlett.test(Mortality~Day, lnb47) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 3.3136, df = 2, p-value = 0.1907

>  bartlett.test(Mortality~Day, lnb48) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 2.2893, df = 2, p-value = 0.3183

>  bartlett.test(Mortality~Day, lnb49) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 8.3665, df = 2, p-value = 0.01525

>  bartlett.test(Mortality~Day, lnb50) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.18561, df = 2, p-value = 0.9114

>  bartlett.test(Mortality~Day, lnb54) 

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.76273, df = 2, p-value = 0.6829

>  bartlett.test(Mortality~Day, lnVel)

	Bartlett test of homogeneity of variances

data:  Mortality by Day
Bartlett's K-squared = 0.86003, df = 2, p-value = 0.6505
 
Adult assay comparison
> CLD(cdcjemm,
+     alpha=0.0001, 
+     Letters=letters,
+     adjust="tukey")
 beetle          emmean     SE  df asymp.LCL asymp.UCL .group
 Near dimidiatus -2.130 0.0855 Inf     -2.32    -1.938  a    
 Davidsoni       -0.291 0.0533 Inf     -0.41    -0.172   b   

Larvae
> pairs(cdcjlarvemm,adjust="tukey")
 contrast                    estimate     SE  df z.ratio p.value
 Davidsoni - Near dimidiatus     1.51 0.0947 Inf 15.994  <.0001 

Results are given on the log odds ratio (not the response) scale. 
> CLD(cdcjlarvemm,
+     alpha=0.00001, 
+     Letters=letters,
+     adjust="tukey")
 Beetle          emmean     SE  df asymp.LCL asymp.UCL .group
 Near dimidiatus -0.473 0.0635 Inf    -0.615    -0.331  a    
 Davidsoni        1.041 0.0703 Inf     0.884     1.198   b   

