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9 Appendix 1 

 

Appendix 1-1: Population Localities 

 
 

Population 
ID 

Locality Latitude Longitude 

10 Romania, Cluj-Napoca, Bărăi 46.85796 23.90922 
 

11 Romania, Suceava, Moara Carp 47.57491 
 

26.25542 
 

2 Hungary, Dorog, Kis-Strázsa-hegy, Nagy-Strázsa-
hegy 

47.750617 18.741983 
 

64 Austria, Hundsheim (distr. Bruck an der Leitha): 
Hundsheimer Berg 1.0-1.2 km NW-N of the village 

48.1281389 16.9333611 
 

15 Poland, Skorocice 50.41889 20.66948 
 

54 Czech Republic, Pavlovské vrchy 48.834861 16.639778 
 

36 Czech Republic, Srbsko 49.946837 14.133322 
 

169 Slovakia, Ružomberok Distr., Ružomberok: Dry 
grassland developed on limestone slopes of the 
Čebrat Hill, NW edge of the town 

49.09425 19.29616667 
 

31 Germany, Nissmitz 51.195998 11.763920 
 

9 Hungary, Bükk, Eger 48.012401 20.578951 
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Appendix 1-2: All Primer Sequence Data 

 

 

Prim
er  

Moti
f Left Sequence (Tag) Right Sequence 

PC-
di-01 

(AG)
19 

GGAAACAGCTATGACCATCTCTCACGTAAACTC
GCCG 

CAGAGCCTCAAATCGAAG
TCTC 

PC-
di-02 

(AG)
19 

GGAAACAGCTATGACCATGAACCACCACCGCTT
CAC 

GGACAGCGGTAGAGAGG
C 

PC-
di-03 

(AG)
19 

GGAAACAGCTATGACCATCCACATACACTTGTC
TCGTCC 

CAACAGATGAGGACGTA
CTGAC 

PC-
di-04 

(AG)
19 

GGAAACAGCTATGACCATCACCGGAAACCAACC
CATC 

GTGATGGCCGTGAAGTGA
AG 

PC-
di-05 

(AG)
19 

GGAAACAGCTATGACCATTTCCGGCGAGTCAGT
GG 

CCCGAAACTCCTCTTTGA
TCC 

PC-
di-06 

(AG)
19 

GGAAACAGCTATGACCATAAACCCTAAGTGAGA
CTGCG 

ATTTCAATTTCCCGGGCC
AG 

PC-
di-07 

(AG)
19 

GGAAACAGCTATGACCATGCTAAGACAAGTACA
GCGCC 

CCATTCCTAGCCTGAGTC
GG 

PC-
di-08 

(AC)
19 

GGAAACAGCTATGACCATCTCTCTCGGCCCTTTA
CC 

GTTCGGGTGTGGGTGTAT
CC 

PC-
di-09 

(AG)
19 

GGAAACAGCTATGACCATCTCTCTCCAACTCAC
CCAGC 

TTTACGTGCTGGGTGGGT
TG 

PC-
di-10 

(AG)
19 

GGAAACAGCTATGACCATAAATCGGGAAGGAG
GAGGG 

ATCCGCAAACAACCCATC
AC 

PC-
di-11 

(AG)
19 

GGAAACAGCTATGACCATACCTTTCCGATGACC
ACCG 

AGGAGAGATTGTTGGCGG
AG 

PC-
di-12 

(AT)
19 

GGAAACAGCTATGACCATGCACAATCGGCGAAG
ATGG 

TTGGGTGTAAACGCGAGA
TC 

PC-
di-13 

(AG)
19 

GGAAACAGCTATGACCATCCGCCACTGATTTCA
ACCC 

GCTTCCCGCCTATATTCA
CC 

PC-
di-14 

(AT)
19 

GGAAACAGCTATGACCATCCTCCCATGTCCTGC
AC 

TGCTCCTGGTCATACGAT
CC 

PC-
di-15 

(AG)
19 

GGAAACAGCTATGACCATACACACGCAGAGAA
GATAAAGG 

CACCTGCAGTTCCAACAC
AC 



47 
 

PC-
di-16 

(AG)
19 

GGAAACAGCTATGACCATGAAACAAGACCGGA
TCGC 

TCTTTCTCTCTCGAACTAG
CCG 

PC-
di-17 

(AG)
18 

GGAAACAGCTATGACCATGTAGAGGCGGAAAG
GGAG TGTCTCGACCTCCCTCCC 

PC-
di-18 

(AG)
18 

GGAAACAGCTATGACCATGTTGATCTGAGCTTC
CCTGG 

GAACCATGCCACACAAGT
CC 

PC-
di-19 

(AG)
18 

GGAAACAGCTATGACCATCTACATTCACCTCAT
CCTCCC 

GGCCCAGTAACTCCATGA
AC 

PC-
di-20 

(AG)
18 

GGAAACAGCTATGACCATCCTTCTGCACTCTCAT
GTAAGC 

GTCGAAACCTAGTGCCAA
TGG 

PC-
di-21 

(AG)
18 

GGAAACAGCTATGACCATGCTCGGAAAGTCAAG
CCATC 

GGAAGGTTGTGTTGTGGA
GG 

PC-
di-22 

(AG)
18 

GGAAACAGCTATGACCATCGGAAGCAAGTAAA
GGTGTG 

AACTTCTCCTCACCTGGC
TG 

PC-
di-23 

(AT)
18 

GGAAACAGCTATGACCATGCACAGCCTCACTCT
CTTAG 

TCTGTGAAGGTGTATGTA
GCTG 

PC-
di-24 

(AG)
18 

GGAAACAGCTATGACCATCGATTTCAATTCGAC
CCACC 

GAGGTAGGAAGGCAGGT
GG 

PC-
di-25 

(AT)
18 

GGAAACAGCTATGACCATGCGCGCCCAGGTATT
ATAC 

GGAACTCTCAAGGTACGT
TCTC 

PC-
di-26 

(AG)
13 

GGAAACAGCTATGACCATACCCAACACCAATGA
ACTCC 

TGGCTCCAAACCAGATTA
GAG 

PC-
di-27 

(AG)
13 

GGAAACAGCTATGACCATCTTTGCCAGCTTGTA
CTTCC 

CGTGTGGGAACTGAAACG
AC 

PC-
di-28 

(AT)
13 

GGAAACAGCTATGACCATACATCAGGAAGACAC
CAACC 

TGCAGCACCACTTAATCT
CG 

PC-
di-29 

(AG)
13 

GGAAACAGCTATGACCATACAATCGGGCCACAA
CG 

ATGGGTTGGAGGTGGAAT
GG 

PC-
di-30 

(AG)
13 

GGAAACAGCTATGACCATACGATTCGATCCGGA
AATCAC 

GGAGGTAAGTTAAATCGG
GCTC 

PC-
di-31 

(AT)
13 

GGAAACAGCTATGACCATACTTGCCAGAACCAC
CATTG 

TGGCTCCCATTGATTGAC
TC 

PC-
di-32 

(AG)
13 

GGAAACAGCTATGACCATCACAACACATGAATC
CACATCC 

CCTCATCGCTGAAAGATC
TGG 
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PC-
di-33 

(AT)
13 

GGAAACAGCTATGACCATGCATTGTGAATAGTC
CCGC 

AACGTGCAAGTGTTGGGT
AC 

PC-
di-34 

(AT)
13 

GGAAACAGCTATGACCATGACCAGTATTTCAAA
CACAGGC 

TAGAACACTCCCAGACGA
CG 

PC-
di-35 

(AG)
13 

GGAAACAGCTATGACCATGGTTCGAAAGTCAAG
CCACC 

GAGTTCGATTTGGGCCAA
GG 

PC-
di-36 

(AG)
13 

GGAAACAGCTATGACCATGAGCAGCAACCAAG
AAGATG 

GCAGGCATAATCACCCAG
AG 

PC-
di-37 

(AG)
13 

GGAAACAGCTATGACCATCGACCCGGAGATAAG
CTTC 

GGTGTTGCCTTAGAAACC
CG 

PC-
di-38 

(AT)
13 

GGAAACAGCTATGACCATGAACACAAGACTCTG
GCAC 

GGCGGAATCCAAGGTGTA
CC 

PC-
di-39 

(AT)
13 

GGAAACAGCTATGACCATTCTCCACGGTTCTCC
ACG 

CTATTTGCCCACGTCAGC
AC 

PC-
di-40 

(AG)
13 

GGAAACAGCTATGACCATACCCACCGGAAGAAT
CTCTC 

GGTGGAGGTTGTGAAGA
GGG 

PC-
di-41 

(AG)
13 

GGAAACAGCTATGACCATTTGCCAGGTCCACTC
TCC 

AGCAATTGAGATTTGGAG
CGG 

PC-
di-42 

(AG)
13 

GGAAACAGCTATGACCATGGACGAAGGGACAA
CTTATC 

ACACTTGACACGACATTC
TCAC 

PC-
di-43 

(AT)
13 

GGAAACAGCTATGACCATGACAAGGAGTGGGA
GCAAAC CAGCTGCTGGTTACACGG 

PC-
di-44 

(AG)
13 

GGAAACAGCTATGACCATACCAAGTTCGCCACA
AACG 

TTTGTACTTGGCGAATAT
TGGC 

PC-
di-45 

(AT)
13 

GGAAACAGCTATGACCATCCAACCAACCAAATA
TCCCATG 

ACTGTTGGTGTCTCGGTT
TG 

PC-
di-46 

(AC)
13 

GGAAACAGCTATGACCATAACCAAGCAAGCAA
CAACTC 

TGAGAAATGGTGCTTTGA
TGTG 

PC-
di-47 

(AC)
13 

GGAAACAGCTATGACCATGCAACTGGAAGTGAG
TGTC 

TGCCCATGTAAGACGTAG
GG 

PC-
di-48 

(AT)
13 

GGAAACAGCTATGACCATGACCAATAGCGTCCG
TTG 

ATCCAAACCCGATCCGAA
CC 

PC-
di-49 

(AT)
13 

GGAAACAGCTATGACCATAACATTCCACCGAGA
TCTGC 

TCATCAGTGACGTGGCAG
TG 
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PC-
di-50 

(AG)
13 

GGAAACAGCTATGACCATCACACGAACGTCCGA
TCATC 

GCTGCTATACATCTTGAG
AGGC 

PC-
di-51 

(AC)
13 

GGAAACAGCTATGACCATAAGCGCGCAAACATC
AC 

TCGTTAGCTGTACATCTT
GAGG 

PC-
di-52 

(AT)
13 

GGAAACAGCTATGACCATCACCTTCTACCCGGA
CG 

CACGGTTTAGGTTGCTCT
CG 

PC-
di-53 

(AG)
13 

GGAAACAGCTATGACCATGAACCCGAACAGCCT
GTAG 

CAGGCGGGCTCAATCTTT
G 

PC-
di-54 

(AT)
13 

GGAAACAGCTATGACCATGCCATCTACACAAAG
GACC 

GGATACCCGACCCTTGGA
TC 

PC-
di-55 

(AT)
13 

GGAAACAGCTATGACCATGGTGCCTGTGGAAAT
AAAGC 

CGCCCATCCGATTCACTA
TG 

PC-
di-56 

(AT)
12 

GGAAACAGCTATGACCATTCCGCCAAATTCACC
TCTC 

GTGTTCTCCATCACCTGC
AC 

PC-
di-57 

(AC)
12 

GGAAACAGCTATGACCATACTCAGCACCCATTC
ATCCG 

ATCGTCAAGGTCTCCAAT
GC 

PC-
di-58 

(AT)
12 

GGAAACAGCTATGACCATGAGACGTACACTGAG
ATTGGG 

ATGGTCTCGTGTACTGTG
GG 

PC-
di-59 

(AC)
12 

GGAAACAGCTATGACCATCACACAGAGGAGAG
CACTG 

GGTAGTCTAGAGGGCCAA
GG 

PC-
di-60 

(AT)
12 

GGAAACAGCTATGACCATAAAGCCAAGGAAGC
ATCTCG 

CTCAGCAATAGAGGTTCT
CCC 

PC-
di-61 

(AT)
12 

GGAAACAGCTATGACCATGTAACAACCCAACTG
CCG 

TGTGGGCCTCAAATTTGG
TC 

PC-
di-62 

(AG)
12 

GGAAACAGCTATGACCATGCACCCACTACACGT
TACC 

GGTTAGGGTGTGCATAAA
TCAC 

PC-
di-63 

(AG)
12 

GGAAACAGCTATGACCATAAATTGCTTGGCCAC
GTGTC 

GTGCGGTTAGAGAGGTGA
GG 

PC-
di-64 

(AC)
12 

GGAAACAGCTATGACCATGTATTTGTTGCAGCG
TGTGG 

AAATTCGAACCCACCTGC
AC 

PC-
di-65 

(AC)
12 

GGAAACAGCTATGACCATACACTCCAAATATGC
CTGCAC 

GAGTGTGGAGGTTTCTGG
TG 

PC-
di-66 

(AG)
12 

GGAAACAGCTATGACCATCCTCTCTTCCACAAC
GC 

TGGCTGGTCGTGATGAGA
G 
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PC-
di-67 

(AT)
12 

GGAAACAGCTATGACCATCAAGACAACATTCAA
CCCAAC 

TCTGAGAACCTGAGTCCT
TGTG 

PC-
di-68 

(AC)
12 

GGAAACAGCTATGACCATACCACTGACCCTAAA
CCTCG 

TGCGGGCTGGTAGAACTT
TC 

PC-
di-69 

(AG)
12 

GGAAACAGCTATGACCATCACACGAACGTCCGA
TTGTC 

GCTGTTCCAACTGTTGAG
AGG 

PC-
di-70 

(AG)
12 

GGAAACAGCTATGACCATAATAAACTCCGGGCC
TGAAG 

TTGTGTTCCGCCATTGAG
AG 

PC-
di-71 

(AT)
12 

GGAAACAGCTATGACCATCCGATCCCTGCAGTT
AATCC 

GCTGAGCAATTCTTTCGC
TC 

PC-
di-72 

(AG)
12 

GGAAACAGCTATGACCATCAGACACATCACACA
AGTAGG 

TGGATATGGAACCAGGCA
TTG 

PC-
di-73 

(AC)
12 

GGAAACAGCTATGACCATGATCCACCAAGAAGC
AGATG 

TGCACCTCCAGTCTTCCA
TC 

PC-
di-74 

(AT)
12 

GGAAACAGCTATGACCATCCCAGTAGTATGACC
CTTGG 

CAGTGAAGTGTGGTCAAT
AGGG 

PC-
di-75 

(AG)
12 

GGAAACAGCTATGACCATACCCTCCGAATCAAA
TCTCG 

TGGTGGTGATGTTTGGGT
CC 
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Appendix 1-3: R code for Genetic Analysis 

 
 
 

 
 

 

 

 
 

 

 

 
 

 

 

 
 
 

 
 

 
 

 

 

 
 

 

 

 
  

install.packages("adegenet")  
install.packages("hierfstat")   
install.packages("PopGenReport")   
install.packages("diveRsity")  
install.packages("HWxtest") 
install.packages ("tidyverse") 
install.packages ("tibble") 
 
library(adegenet) 
library(diveRsity) 
library(hierfstat) 
library(PopGenReport) 
library(tidyverse) 
 
setwd("E:/2019/PrimerAnalysis/PopAnalysis")  
MIKRODATA <-read.csv("PC_AllPopData.csv", head=TRUE,colClasses='character') 
colnames(MIKRODATA)[1]<-"POPULACE" 
MIKRODATA 
 
## data conversion from table to genind 
MIKRODATA_tibble <- as_tibble(MIKRODATA) 
tt <-  unique(MIKRODATA_tibble[,1]) 
pop_data <- list() 
for (i in tt$POPULACE) {pop_data [[i]] <- filter(MIKRODATA_tibble, POPULACE == i) 
} 
## creates geneind objects from each df in a pop_data list 
data_gen_pop <- list() 
for (i in tt$POPULACE) { data_gen_pop [[i]] <- assign(paste0("DATA_GEN_pop", i), df2genind(pop_data[[i]][-1], 
pop=pop_data[[i]]$POPULACE, ploidy=2, type="codom",ncode=10)) 
} 
## replace missing data (NA) by zero 
nn<-colnames(DATA_GEN@tab) 
DATA_GEN@tab[is.na(DATA_GEN@tab)] <- 0 
DATA_GEN@tab<-matrix(as.integer(DATA_GEN@tab), nrow=nrow(DATA_GEN@tab), 
ncol=ncol(DATA_GEN@tab)) 
colnames(DATA_GEN@tab)<-nn 
 
library(HWxtest) 
source("GenePopUnflatten.R") # konverze dat z dataframe do genepopu 
source("transformdata.R") # uprava genepop formatu 
source("transformdata2.R") # genpopformat adjustment, similar to transformdata, for missing data uses"000000" 
source("HW_table.R") # uprava tabulky vysledku  
 
Hw_test2 <- divBasic(infile = tabledata2, outfile = "results_divbasic2", HWEexact = TRUE, bootstraps = 1000, mcRep = 
9999) # calculation in package diveRsity 
str(Hw_test2) 
 
nullalleles_pop_summaries <- list() 
for (i in tt$POPULACE){nullalleles_pop_summaries [[i]] <- assign(paste0("null_alleles_pop_sum", i), 
nullalleles_pops[[i]]$null.allele.freq$`summary1`)} 
str(nullalleles_pop_summaries) 
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Appendix 1-4: Elimination of Primers Table 

 

Primers Gel Sample Seq Full Pop Seq Amplification Variability Multiplex 

PC1  X     

PC2   X    

PC3     P  

 PC4 I      

PC5   X    

PC6   X    

PC7 0      

PC8   X    

 PC9 I      

PC10 M      

PC11  X     

PC12 0      

PC13 I      

 PC14 I      

PC15     P  

PC16 0      

PC17 0      

PC18      ACCEPTED 

 PC19      ACCEPTED 

PC20 0      

PC21 I      

PC22    X   
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PC23  X     

 PC24 0      

PC25  X     

PC26 M      

PC27 I      

PC28    X   

PC29  X     

PC30      ACCEPTED 

PC31    X   

PC32   X    

PC33   X    

PC34 M      

PC35 I      

PC36   X    

PC37 M      

PC38    X   

PC39 0      

PC40 I      

PC41 I      

PC42 0      

PC43  X     

PC44  X     

PC45     NV  

PC46  X     

PC47 I      

PC48 M      

PC49  X     

PC50  X     
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PC51  X     

PC52     P  

PC53   X    

PC54 0      

PC55   X    

PC56 I      

PC57  X     

PC58      ACCEPTED 

PC59     NV  

PC60 0      

PC61 0      

PC62  X     

PC63 M      

PC64   X    

PC65    X   

PC66   X    

PC67 M      

PC68      ACCEPTED 

PC69  X     

PC70     P  

PC71    X   

PC72   X    

PC73      ACCEPTED 

PC74  X     

PC75     NV  

X – Eliminated; 0 – Eliminated due to amplification failure; I – Eliminated due to Inconsistent amplification; M – 
Eliminated due to multiple alleles 
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Appendix 1-5: Population Summary Statistics 
 

11 X68 X58 X73 X19 X30 X18 Overall 
N 20 20 20 20 20 20 20 

A 7 2 6 9 5 12 41 
% 58.33 40 46.15 52.94 38.46 26.67 43.76 

Ar 6.17 2 5.41 7.3 4.45 9.54 5.81 
Ho 0.75 0.35 0.65 0.9 0.45 0.95 0.68 

He 0.78 0.47 0.77 0.76 0.69 0.88 0.73 
HWE 0.381 0.325 0.543 0.738 0.088 0.095 0.211 

Fis 0.0385 0.2533 0.1586 -0.1765 0.3466 -0.0826 0.0695 
Fis_Low -0.1819 -0.193 -0.0864 -0.3396 0.0282 -0.172 -0.0009 

Fis_High 0.2753 0.6772 0.4179 -0.018 0.6556 0.0301 0.1292 
B -0.07816 -0.2232 -0.0610 -0.0752 -0.0869 -0.0335  

169 X68 X58 X73 X19 X30 X18 Overall 
N 19 15 19 19 17 19 18 

A 3 2 8 5 4 10 32 
% 25 40 61.54 29.41 30.77 22.22 34.82 

Ar 2.5 2 6.37 3.99 3.33 6.7 4.15 

Ho 0.21 0.33 0.89 0.58 0.12 0.63 0.46 

He 0.27 0.49 0.76 0.54 0.6 0.63 0.55 
HWE 0.218 0.282 0 0.148 0 0.014 0 

Fis 0.2284 0.3213 -0.1745 -0.0636 0.8052 0 0.163 

Fis_Low -0.1259 -0.1499 -0.3431 -0.2893 0.478 -0.1894 0.0308 

Fis_High 0.7589 0.8491 0.0131 0.1708 1.0153 0.1876 0.2908 
B -0.4019 -0.2064 -0.0760 -0.1626 -0.1917 -0.0989  
2 X68 X58 X73 X19 X30 X18 Overall 

N 20 19 20 20 18 20 19.5 
A 7 4 6 9 8 17 51 

% 58.33 80 46.15 52.94 61.54 37.78 56.12 
Ar 5.62 3.8 5.28 8.02 5.52 12.35 6.76 
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Ho 0.75 0.37 0.5 0.85 0.44 0.9 0.64 

He 0.75 0.69 0.66 0.76 0.62 0.91 0.73 

HWE 0.03 0.01 0.752 0.997 0.002 0 0 

Fis 0.005 0.4669 0.2481 -0.1221 0.2836 0.0123 0.1332 
Fis_Low -0.2965 0.1395 0.0097 -0.2645 -0.0944 -0.1158 0.0311 

Fis_High 0.3032 0.7798 0.53 0.0226 0.661 0.1663 0.2387 

B -0.0899 -0.0989 -0.1080 -0.0471 -0.125 -0.0282  

54 X68 X58 X73 X19 X30 X18 Overall 
N 19 12 19 19 19 19 17.83 
A 5 4 10 9 6 19 53 

% 41.67 80 76.92 52.94 46.15 42.22 56.65 
Ar 4.47 3.6 8.15 6.93 5.12 14.01 7.05 

Ho 0.68 0.33 0.84 0.74 0.26 0.89 0.63 
He 0.58 0.71 0.83 0.78 0.67 0.93 0.75 

HWE 1 0.002 0.022 0.294 0 0 0 

Fis -0.1706 0.5294 -0.0116 0.0584 0.6074 0.0415 0.1678 

Fis_Low -0.3494 0.0452 -0.1783 -0.1284 0.3497 -0.0886 0.0629 
Fis_High 0.0248 0.9159 0.177 0.2704 0.863 0.2 0.2499 

B -0.1159 -0.1338 -0.0478 -0.0540 -0.1589 -0.0299  

64 X68 X58 X73 X19 X30 X18 Overall 

N 18 17 18 18 17 18 17.67 
A 6 4 6 9 7 18 50 

% 50 80 46.15 52.94 53.85 40 53.82 

Ar 4.3 3.41 5.25 7.11 5 12.9 6.33 

Ho 0.44 0.35 0.72 0.83 0.35 0.72 0.57 
He 0.6 0.64 0.74 0.79 0.45 0.92 0.69 

HWE 0.135 0.001 0.82 0 0.078 0 0 

Fis 0.2615 0.4457 0.0209 -0.0485 0.2093 0.2108 0.1704 

Fis_Low -0.1064 -0.0271 -0.244 -0.2486 -0.1384 0.0117 0.0601 
Fis_High 0.5995 0.8363 0.3071 0.1616 0.65 0.4246 0.2658 

B -0.125 -0.1491 -0.0657 -0.0657 -0.2324 -0.0384  
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10 X68 X58 X73 X19 X30 X18 Overall 

N 19 17 18 19 13 17 17.17 

A 3 3 5 8 5 10 34 

% 25 60 38.46 47.06 38.46 22.22 38.53 
Ar 2.83 2.77 4.55 5.96 4.26 7.53 4.65 

Ho 0.47 0.24 0.67 0.58 0.15 0.76 0.48 

He 0.48 0.38 0.75 0.63 0.74 0.78 0.63 

HWE 1 0.252 0.793 0 0 0.002 0 
Fis 0.0144 0.3818 0.1148 0.0752 0.792 0.0243 0.2366 
Fis_Low -0.3384 -0.1278 -0.1837 -0.2409 0.4979 -0.178 0.0792 

Fis_High 0.408 0.8718 0.4147 0.3957 1.014 0.2492 0.3825 
B -0.2013 -0.2988 -0.0657 -0.1056 -0.1229 -0.0528  

15 X68 X58 X73 X19 X30 X18 Overall 
N 20 20 20 20 18 20 19.67 

A 6 3 5 8 3 6 31 

% 50 60 38.46 47.06 23.08 13.33 38.66 

Ar 4.64 2.98 4.7 6.16 2.7 4.9 4.35 
Ho 0.55 0.5 0.95 0.9 0.11 0.75 0.63 

He 0.51 0.59 0.72 0.78 0.37 0.69 0.61 

HWE 0.001 0.748 0.263 0 0.001 0.038 0 

Fis -0.0837 0.1471 -0.3287 -0.1502 0.6987 -0.0909 -0.0311 
Fis_Low -0.3294 -0.1511 -0.4996 -0.3042 -0.0204 -0.3663 -0.1326 

Fis_High 0.1534 0.491 -0.1618 0.0321 1.0357 0.2207 0.0629 

B -0.1834 -0.1363 -0.1428 -0.0695 -0.3728 -0.1204  

31 X68 X58 X73 X19 X30 X18 Overall 
N 20 20 20 20 15 20 19.17 

A 7 3 3 9 5 13 40 

% 58.33 60 23.08 52.94 38.46 28.89 43.62 

Ar 5.62 2.53 2.56 7.33 4.06 9.96 5.34 
Ho 0.8 0.45 0.25 0.85 0.27 0.8 0.57 

He 0.73 0.52 0.52 0.83 0.64 0.8 0.67 
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HWE 0.09 0.355 0.004 0.964 0.001 0.244 0.001 

Fis -0.094 0.1283 0.5227 -0.0256 0.5862 0.0062 0.1563 

Fis_Low -0.3056 -0.2913 0.1037 -0.19 0.2216 -0.1297 0.0304 

Fis_High 0.1172 0.54 0.8304 0.1821 0.8981 0.1431 0.2789 
B -0.0810 -0.1940 -0.1940 -0.0362 -0.1508 -0.0443  

36 X68 X58 X73 X19 X30 X18 Overall 

N 19 18 19 19 13 19 17.83 

A 6 2 6 5 6 17 42 
% 50 40 46.15 29.41 46.15 37.78 41.58 
Ar 5.69 1.99 5.45 3.78 4.62 11.89 5.57 

Ho 0.63 0.22 0.74 0.37 0.31 0.84 0.52 
He 0.79 0.28 0.77 0.32 0.74 0.9 0.64 

HWE 1 1 0.856 1 0.015 0 0.007 
Fis 0.2028 0.2 0.0466 -0.1368 0.5857 0.0675 0.1846 

Fis_Low -0.055 -0.1874 -0.1697 -0.2464 0.1928 -0.0971 0.0452 

Fis_High 0.4813 0.7314 0.2869 -0.046 0.9204 0.2576 0.3018 

B -0.0448 -0.4025 -0.0571 -0.2824 -0.0868 -0.0358  
9 X68 X58 X73 X19 X30 X18 Overall 

N 15 14 15 15 9 15 13.83 

A 7 3 9 7 2 13 41 

% 58.33 60 69.23 41.18 15.38 28.89 45.5 
Ar 5.44 2.67 8.23 6.32 1.86 10.24 5.79 

Ho 0.47 0.14 0.87 0.8 0.11 0.87 0.54 

He 0.53 0.48 0.85 0.74 0.28 0.84 0.62 

HWE 0.002 0.001 1 0.043 0.125 0.29 0 
Fis 0.1176 0.7037 -0.0209 -0.0778 0.6 -0.029 0.1258 

Fis_Low -0.1287 0.2585 -0.2031 -0.3097 -0.086 -0.1656 -0.0004 

Fis_High 0.3559 1.0187 0.1801 0.1384 1.1117 0.1279 0.2432 

B -0.1936 -0.2645 -0.0440 -0.1056 -0.4594 -0.0392  
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Appendix 1-6: Delta K and Likelihood Graphs 
 

A: 

 
 
B: 

 


