
R
otylenchus iranicus 1G

M
eloidogyne hapla 2G

M
eloidogyne hapla 6

P
unctodera sp. 1G

M
eloidogyne hispanica 1G

H
eterodera elachista 1G

C
arphodorus sp. 1G

C
arphodorus sp. 2G

M
eloidogyne incognita 19G

P
ratylenchus hippeastri 1G

G
lobodera pallida 2G

N
eodolichorhynchus m

icrophasm
is 2

M
acrotrophurus arbusticola 1

H
oplotylus fem

ina 1

M
eloidogyne javanica 2

R
otylenchus striaticeps 1G

M
eloidogyne gram

inis 12G

M
eloidogyne incognita 8G

M
eloidogyne hapla 5

R
otylenchus cypriensis 1G

R
otylenchus goodeyi 1

H
elicotylenchus digonicus 1G

P
ratylenchus oleae 2G

P
ratylenchus oleae 1G

R
otylenchus urm

iaensis 1G
R

otylenchus urm
iaensis 2G

C
ryphodera brinkm

ani 1G
C

ryphodera sinensis 1G

R
otylenchus exim

ius 1G

P
ratylenchus araucensis 1G

N
eodolichodorus sp. 1G

M
eloidogyne ardenensis 1

H
elicotylenchus vulgaris 1G

M
eloidogyne arabicida 1G

Telotylenchus ventralis 1

Tylenchorhynchus claytoni 1G
Tylenchorhynchus claytoni 2G

M
eloidogyne m

aritim
a 2

M
eloidogyne m

aritim
a 1

M
eloidogyne m

aritim
a 1G

H
irschm

anniella santarosae 1G

H
elicotylenchus certus 2

R
otylenchulus borealis 1

R
otylenchulus borealis 2

A
fenestrata koreana 1G

R
otylenchus cretensis 1G

P
ratylenchus crenatus 1

H
eterodera goettingiana 1

R
otylenchulus reniform

is genotype 8 consensus

Vittatidera zeaphila 1G

N
eodolichorhynchus lam

elliferus 1

Zygotylenchus guevarai 1G

R
otylenchus sp. 1

M
eloidogyne ichinohei 4

M
eloidogyne ichinohei 1G

M
eloidogyne duytsi 2

M
acrotrophurus arbusticola 2

H
elicotylenchus m

inzi 4G
H

elicotylenchus m
inzi 3G

M
eloidogyne exigua 2G

R
otylenchus vitis 1G

P
ratylenchus bolivianus 1

P
ratylenchus japonicus 1G

M
eloidogyne konaensis 1G

M
eloidogyne ichinohei 1

M
eloidogyne ichinohei 2

M
eloidogyne ichinohei 3

P
ratylenchus goodeyi 1G

P
ratylenchus vulnus 1

P
ratylenchus vulnus 2

P
ratylenchus vulnus 4

P
ratylenchus vulnus 3

R
otylenchulus reniform

is genotype 6 consensus

R
otylenchulus reniform

is genotype 9 consensus

R
otylenchulus reniform

is genotype 1 consensus

R
otylenchulus reniform

is genotype 7 consensus

C
actodera sp. 2G

C
actodera sp. 3G

C
actodera sp. 1G

P
ratylenchus crenatus 3G

P
ratylenchus crenatus 2G

P
ratylenchus crenatus 1G

M
eloidogyne artiellia 1G

M
eloidogyne artiellia 2G

M
eloidogyne artiellia 2

M
eloidogyne artiellia 1

S
cutellonem

a bradys 2G
S

cutellonem
a bradys 1G

M
eloidogyne javanica 4GM

eloidogyne m
arylandi 1G

Trophurus im
perialis 2

H
irschm

anniella m
ucronata 1G

H
irschm

anniella m
ucronata 2G

H
irschm

anniella loofi 1G

P
ratylenchus pratensis 5

P
ratylenchus pratensis 4

P
ratylenchus pratensis 3

P
ratylenchus pratensis 1

P
ratylenchus pratensis 2

R
otylenchulus reniform

is genotype 4 consensus
R

otylenchulus reniform
is genotype 5 consensus

R
otylenchulus reniform

is genotype 2 consensus
R

otylenchulus reniform
is genotype 3 consensus

M
eloidogyne ardenensis 2

P
ratylenchus scribneri 2

H
elicotylenchus pseudorobustus genotype 1 consensus

M
eloidogyne hapla 12

M
eloidogyne javanica 5G

H
elicotylenchus certus 1

M
eloidogyne gram

inicola 1G

H
elicotylenchus vulgaris 1

H
elicotylenchus cf. digitiform

is 8
H

elicotylenchus cf. digitiform
is 7

H
elicotylenchus sp. 1

Ibipora lolii 1G
Ibipora lolii 2G

M
eloidogyne exigua 1G

M
eloidogyne exigua 3G

H
eterodera betae 2

H
eterodera hordecalis 1

H
eterodera schachtii 3

H
eterodera schachtii 1

H
eterodera schachtii 4

H
eterodera schachtii 2

H
eterodera schachtii 6

H
eterodera trifolii 1

H
eterodera schachtii 1G

H
eterodera schachtii 5

H
eterodera trifolii 5

H
eterodera betae 1

H
eterodera trifolii 4

H
eterodera trifolii 2

H
elicotylenchus sp. 3

H
elicotylenchus sp. 4

H
elicotylenchus vulgaris 3

H
elicotylenchus vulgaris 4

H
elicotylenchus vulgaris 2

H
elicotylenchus digonicus 1

H
elicotylenchus canadensis 1

H
elicotylenchus canadensis 2

S
auertylenchus m

axim
us 2

S
auertylenchus m

axim
us 1

S
auertylenchus m

axim
us 1G

S
auertylenchus m

axim
us 3

H
elicotylenchus paraplatyurus 2G

H
elicotylenchus paraplatyurus 1G

H
irschm

anniella sp. 1G
H

irschm
anniella cf. belli 1G

H
irschm

anniella oryzae 2G
H

irschm
anniella oryzae 1G

H
eterodera elachista 2G

P
unctodera punctata 1

P
unctodera stonei 1

M
eloidogyne incognita 6G

H
elicotylenchus dihystera 4G

H
elicotylenchus dihystera 1G

H
elicotylenchus dihystera 3G

H
elicotylenchus dihystera 2G

H
elicotylenchus dihystera 10G

H
elicotylenchus sp. 6

H
elicotylenchus rotundicauda 1G

H
elicotylenchus dihystera 9G

H
elicotylenchus dihystera 5G

H
elicotylenchus dihystera 6G

H
elicotylenchus dihystera 7G

H
elicotylenchus dihystera 8G

M
eloidogyne duytsi 1G

M
eloidogyne coffeicola 1G

H
eterodera glycines 4G

H
eterodera glycines 3G

H
eterodera glycines 2G

H
eterodera glycines 6G

H
eterodera glycines 7G

H
eterodera glycines 5G

B
itylenchus bryobius 1

B
elonolaim

us longicaudatus 6G
B

elonolaim
us longicaudatus 5G

B
elonolaim

us longicaudatus 4G

B
elonolaim

us longicaudatus 1G
B

elonolaim
us longicaudatus 2G

H
elicotylenchus digitiform

is 3

M
eloidogyne arabicida 3G

M
eloidogyne arabicida 2G

M
eloidogyne arabicida 4G

M
eloidogyne paranaensis 1G

M
eloidogyne sp. 4G

M
eloidogyne izalcoensis 1G

M
eloidogyne izalcoensis 2G

M
eloidogyne lopezi 5G

M
eloidogyne lopezi 4G

M
eloidogyne lopezi 2G

M
eloidogyne lopezi 3G

M
eloidogyne hapla 11

M
eloidogyne hapla 9

M
eloidogyne cf. hapla 8

M
eloidogyne hapla 4

M
eloidogyne hapla 10

M
eloidogyne hapla 5G

M
eloidogyne hapla 3G

M
eloidogyne hapla 4G

M
eloidogyne hapla 6G

M
eloidogyne gram

inicola 7G
M

eloidogyne gram
inicola 6G

M
eloidogyne oryzae G

M
eloidogyne gram

inicola 8G
M

eloidogyne gram
inicola 4G

M
eloidogyne gram

inicola 5G

M
eloidogyne gram

inicola 3G
M

eloidogyne gram
inicola 2G

M
eloidogyne ethiopica 2G

M
eloidogyne ethiopica 3G

M
eloidogyne ethiopica 1G

M
eloidogyne ethiopica 4G

M
eloidogyne sp. 1G

M
eloidogyne ethiopica 7G

M
eloidogyne ethiopica 5G

M
eloidogyne ethiopica 6G

M
eloidogyne ethiopica 8G

H
elicotylenchus m

ulticinctus 2G
H

elicotylenchus m
ulticinctus 3G

H
elicotylenchus m

ulticinctus 1
H

elicotylenchus m
ulticinctus 1G

M
eloidogyne m

icrotyla 1G

G
lobodera artem

isiae 2

G
lobodera tabacum

 3
G

lobodera tabacum
 4

G
lobodera rostochiensis 1G

G
lobodera rostochiensis 7

G
lobodera rostochiensis 2G

G
lobodera rostochiensis 3G

G
lobodera rostochiensis 4

G
lobodera rostochiensis 3

G
lobodera rostochiensis 6

G
lobodera rostochiensis 5

G
lobodera rostochiensis 4G

G
lobodera rostochiensis 6G

G
lobodera rostochiensis 5G

G
lobodera rostochiensis 7G

M
eloidogyne spartinae 1G

H
elicotylenchus m

inzi 2G
H

elicotylenchus m
inzi 1G

H
elicotylenchus sp. 1G

H
elicotylenchus sp. 3G

H
elicotylenchus sp. 2G

M
eloidogyne ulm

i 4
M

eloidogyne m
ali 1

M
eloidogyne ulm

i 1
M

eloidogyne m
ali 2

M
eloidogyne m

ali 1G

H
elicotylenchus pseudorobustus genotype 2 consensus

H
elicotylenchus sp. 5

H
elicotylenchus digitiform

is 1
H

elicotylenchus digitiform
is 2

H
elicotylenchus digitiform

is 4
H

elicotylenchus digitiform
is 6

M
orulaim

us sp. 1G

H
elicotylenchus platyurus 1

H
elicotylenchus m

inzi 5

H
elicotylenchus platyurus 2

H
elicotylenchus varicaudatus 1G

H
elicotylenchus m

inzi 3

H
elicotylenchus m

inzi 1
H

elicotylenchus m
inzi 2

H
elicotylenchus m

inzi 4

H
elicotylenchus sp. 2

P
ratylenchus convallariae 1

P
ratylenchus convallariae 2

P
ratylenchus fallax 1

P
ratylenchus penetrans 1

P
ratylenchus penetrans 2

P
ratylenchus cf. penetrans 2G

P
ratylenchus penetrans 1G

M
eloidogyne m

inor 7G

M
eloidogyne m

inor 5G

M
eloidogyne m

inor 8G

M
eloidogyne m

inor 6G

M
eloidogyne m

inor 4G
M

eloidogyne m
inor 2

M
eloidogyne m

inor 1G
M

eloidogyne m
inor 1

R
otylenchus jaeni 1G

H
elicotylenchus pseudodigonicus 1

H
elicotylenchus pseudodigonicus 3

H
elicotylenchus pseudodigonicus 2

H
elicotylenchus scoticus 1G

H
elicotylenchus pseudodigonicus 4

H
elicotylenchus pseudodigonicus 5

H
elicotylenchus indicus 1

H
elicotylenchus indicus 2

H
elicotylenchus indicus 3

H
elicotylenchus indicus 4

R
adopholus sp. 2

R
adopholus bridgei 1G

R
adopholus sim

ilis 3G

R
adopholus sim

ilis 2G
R

adopholus sim
ilis 1G

R
adopholus sim

ilis 3

M
eloidogyne fallax 14G

M
eloidogyne fallax 10

M
eloidogyne fallax 11

M
eloidogyne fallax 13

M
eloidogyne fallax 12

M
eloidogyne fallax 15

M
eloidogyne fallax 14

M
eloidogyne fallax 1G

M
eloidogyne fallax 16

M
eloidogyne fallax 4G

M
eloidogyne fallax 3G

M
eloidogyne fallax 5G

M
eloidogyne fallax 2G

M
eloidogyne fallax 11G

M
eloidogyne fallax 12G

M
eloidogyne fallax 10G

M
eloidogyne fallax 13G

M
eloidogyne fallax 6G

M
eloidogyne fallax 9G

M
eloidogyne fallax 7G

M
eloidogyne fallax 8G

M
eloidogyne fallax 6

M
eloidogyne fallax 1

M
eloidogyne fallax 9

M
eloidogyne fallax 7

P
ratylenchus thornei 5

P
ratylenchus thornei 2G

P
ratylenchus thornei 4

P
ratylenchus thornei 1

P
ratylenchus thornei 3

Tylenchorhynchus teeni 1
Tylenchorhynchus teeni 2

Tylenchorhynchus dubius 1G
Tylenchorhynchus dubius 1

Trophurus lom
us 1

Trophurus sculptus 1
Trophurus ussuriensis 1
Trophurus ussuriensis 2

P
ratylenchus crenatus 3

P
ratylenchus crenatus 4

P
ratylenchus crenatus 2

H
irschm

anniella pom
poniensis 1G

R
otylenchus robustus 1G

R
otylenchus robustus 2

R
otylenchus robustus 1

R
otylenchus uniform

is 3
R

otylenchus uniform
is 1G

R
otylenchus uniform

is 1

G
lobodera pallida 7

G
lobodera pallida 11

G
lobodera pallida 10

G
lobodera pallida 9

G
lobodera sp. 8

G
lobodera sp. 7

G
lobodera m

exicana 1
G

lobodera pallida 1G

G
lobodera sp. 1

G
lobodera sp. 2

G
lobodera pallida 6

G
lobodera pallida 1

G
lobodera pallida 3

G
lobodera pallida 8

G
lobodera sp. 5

G
lobodera sp. 6

G
lobodera sp. 3

G
lobodera sp. 4

H
irschm

anniella loofi 1
H

irschm
anniella n. sp. 1

H
irschm

anniella sp. 1
H

irschm
anniella sp. 2

H
irschm

anniella sp. 3

R
otylenchus fallorobustus 3

R
otylenchus fallorobustus 1

H
oplolaim

us colum
bus 2G

H
oplolaim

us colum
bus 1G

N
acobbus aberrans 8G

N
acobbus aberrans 7G

N
acobbus aberrans 1G

N
acobbus aberrans 1

N
acobbus aberrans 2G

H
irschm

anniella gracilis 2
H

irschm
anniella gracilis 3

H
irschm

anniella gracilis 1

P
ratylenchus scribneri 1

M
eloidogyne incognita 4

M
eloidogyne duytsi 1

M
eloidogyne sp. 4

M
eloidogyne sp. 1

M
eloidogyne sp. 2

M
eloidogyne enterolobii 21G

M
eloidogyne enterolobii 24G

M
eloidogyne enterolobii 23G

M
eloidogyne enterolobii 22G

M
eloidogyne enterolobii 3G

M
eloidogyne enterolobii 4G

M
eloidogyne enterolobii 1G

M
eloidogyne enterolobii 2G

M
eloidogyne enterolobii 12G

M
eloidogyne enterolobii 10G

M
eloidogyne enterolobii 9G

M
eloidogyne enterolobii 11G

M
eloidogyne m

ayaguensis 1G
M

eloidogyne enterolobii 29G
M

eloidogyne enterolobii 6G
M

eloidogyne enterolobii 7G

M
eloidogyne enterolobii 5G

M
eloidogyne enterolobii 8G

M
eloidogyne enterolobii 16G

M
eloidogyne enterolobii 15G

M
eloidogyne enterolobii 13G

M
eloidogyne enterolobii 14G

M
eloidogyne enterolobii 17G

M
eloidogyne enterolobii 19G

M
eloidogyne enterolobii 18G

M
eloidogyne enterolobii 20G

M
eloidogyne enterolobii 26G

M
eloidogyne enterolobii 28G

M
eloidogyne enterolobii 27G

M
eloidogyne enterolobii 25G

H
eterodera filipjevi 2

H
eterodera filipjevi 1G

H
eterodera filipjevi 2G

H
eterodera filipjevi 1

H
eterodera avenae 3

H
eterodera avenae 4

H
eterodera avenae 2

H
eterodera avenae 1

H
eterodera filipjevi 4G

H
eterodera m

ani 1

H
eterodera filipjevi 3G

H
eterodera sp. 1

H
elicotylenchus crenacauda 1G

G
lobodera achilleae 2

G
lobodera achilleae 3

G
lobodera achilleae 4

G
lobodera achilleae 1

G
lobodera achilleae 5

G
lobodera artem

isiae 1G
G

lobodera artem
isiae 1

M
eloidogyne naasi 3

M
eloidogyne naasi 1

M
eloidogyne naasi 2

M
eloidogyne naasi 4

M
eloidogyne naasi 9G

M
eloidogyne naasi 6G

M
eloidogyne naasi 7G

M
eloidogyne naasi 8G

M
eloidogyne naasi 2G

M
eloidogyne naasi 5G

M
eloidogyne naasi 4G

M
eloidogyne naasi 3G

M
eloidogyne kralli 1

P
ratylenchus neglectus 6G

P
ratylenchus neglectus 5G

P
ratylenchus neglectus 4

P
ratylenchus neglectus 3

P
ratylenchus neglectus 2

P
ratylenchus neglectus 1

P
ratylenchus neglectus 4G

P
ratylenchus neglectus 1G

P
ratylenchus neglectus 2G

P
ratylenchus neglectus 3G

M
eloidogyne chitw

oodi 11

M
eloidogyne chitw

oodi9 9

M
eloidogyne chitw

oodi 12

M
eloidogyne chitw

oodi10 10
M

eloidogyne chitw
oodi 7

M
eloidogyne chitw

oodi8 8

M
eloidogyne chitw

oodi 6
M

eloidogyne chitw
oodi 5

M
eloidogyne chitw

oodi 1
M

eloidogyne chitw
oodi 2

M
eloidogyne chitw

oodi 3
M

eloidogyne chitw
oodi 4

M
eloidogyne chitw

oodi 5G

M
eloidogyne chitw

oodi 8G

M
eloidogyne chitw

oodi 6G
M

eloidogyne chitw
oodi 7G

M
eloidogyne chitw

oodi 3G
M

eloidogyne chitw
oodi 2G

M
eloidogyne chitw

oodi 1G

M
eloidogyne chitw

oodi 4G

M
eloidogyne chitw

oodi 14G
M

eloidogyne chitw
oodi 15G

M
eloidogyne chitw

oodi 16G

M
eloidogyne chitw

oodi 13G

M
eloidogyne chitw

oodi 12G

M
eloidogyne chitw

oodi 10G
M

eloidogyne chitw
oodi 11G

M
eloidogyne chitw

oodi 9G

M
eloidogyne m

arylandi 2G

M
eloidogyne gram

inis 2G

M
eloidogyne gram

inis 4G

M
eloidogyne gram

inis 1G

M
eloidogyne gram

inis 3G

M
eloidogyne gram

inis 15G
M

eloidogyne gram
inis 6G

M
eloidogyne gram

inis 5G

M
eloidogyne gram

inis 7G
M

eloidogyne gram
inis 14G

M
eloidogyne arenaria 5

M
eloidogyne incognita 2G

M
eloidogyne incognita 5G

M
eloidogyne incognita 3G

M
eloidogyne incognita 4G

M
eloidogyne incognita 17G

M
eloidogyne incognita 18G

M
eloidogyne incognita 2

M
eloidogyne incognita 1

M
eloidogyne incognita 1G

M
eloidogyne incognita 3

M
eloidogyne incognita 11G

M
eloidogyne incognita 9G

M
eloidogyne incognita 10G

M
eloidogyne incognita 7G

M
eloidogyne incognita 13G

M
eloidogyne incognita 15G

M
eloidogyne incognita 14G

M
eloidogyne incognita 12G

M
eloidogyne javanica 8G

M
eloidogyne javanica 9G

M
eloidogyne javanica 6G

M
eloidogyne javanica 7G

M
eloidogyne javanica 2G

M
eloidogyne javanica 3G

M
eloidogyne javanica 1G

M
eloidogyne javanica 1

M
eloidogyne javanica 11G

M
eloidogyne javanica 10G

M
eloidogyne javanica 12G

M
eloidogyne sp. 9

M
eloidogyne sp. 10

M
eloidogyne sp. 3G

M
eloidogyne sp. 2G

M
eloidogyne sp. 8

M
eloidogyne floridensis 1G

M
eloidogyne cruciani 1G

M
eloidogyne lopezi 1G

M
eloidogyne m

orocciensis 1G

M
eloidogyne arenaria 3G

M
eloidogyne arenaria 1

M
eloidogyne arenaria 2G

M
eloidogyne arenaria 1G

M
eloidogyne arenaria 13G

M
eloidogyne arenaria 14G

M
eloidogyne arenaria 11G

M
eloidogyne arenaria 8G

M
eloidogyne arenaria 5G

M
eloidogyne arenaria 6G

M
eloidogyne arenaria 4G

M
eloidogyne m

arylandi 3G
M

eloidogyne m
arylandi 4G

M
eloidogyne m

arylandi 5G
M

eloidogyne gram
inis 8G

M
eloidogyne gram

inis 13G

M
eloidogyne gram

inis 9G

M
eloidogyne gram

inis 11G
M

eloidogyne gram
inis 10G

H
oplolaim

us galeatus 1G
H

oplolaim
us galeatus 2G

H
oplolaim

us galeatus 4G
H

oplolaim
us galeatus 3G

N
acobbus aberrans 3G

N
acobbus aberrans 4G

N
acobbus aberrans 6G

N
acobbus aberrans 5G

1

1

1

1

1

1

0.62

0.77

0.69

1

0.67

0.9

0.63

0.96

1

0.81

0.99

1

1

0.66

1

0.64

1

0.56

0.95

0.92

0.98

1

1

1

0.91

1

1

1

1

1

0.69

0.52

0.99

1

1

1

1

1

1

0.81

1

1

1

0.57

1

0.63

0.89

1

1

0.63

1

1

1

1

0.87
0.87

0.99

1

1

0.96

0.54

1

D
olichodorus sp. 2G

D
olichodorus heterocephalus 1G

D
olichodorus sp. 1G

1

1

0.69

1

0.51

0.97

0.83

0.55

0.81

0.99

0.86

1

0.92

1

0.88

0.85

1

1

0.74

1

1

1

1

0.81

1

0.6

1

0.9

0.64

1

1

0.55

0.64

0.85

0.75

1

1

0.96

0.73

0.52

0.69

0.74

0.97

0.61

1

1

0.96

1

1

0.62

0.8

1

1

0.78

1

0.83

0.78

0.69

1

0.84

1

1

1

0.66

0.55

1

1
0.77

1

1

0.58

1

0.62

1

0.53

1

0.88

0.87

0.79

1

0.69

10.97
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0.2

M
eloidogyne duytsi 1

M
eloidogyne exigua 2G

H
irschm

anniella santarosae 1G

Trophurus im
perialis 2

M
eloidogyne enterolobii 16G

M
eloidogyne enterolobii 13G

M
eloidogyne enterolobii 14G

M
eloidogyne m

arylandi 1G

M
eloidogyne hapla 5

M
eloidogyne gram

inis 8G

M
eloidogyne duytsi 2

M
eloidogyne incognita 6G

M
eloidogyne gram

inis 11G
M

eloidogyne gram
inis 13G

P
ratylenchus goodeyi 1G

M
eloidogyne javanica 5G

H
irschm

anniella pom
poniensis 1G

M
eloidogyne incognita 4

M
acrotrophurus arbusticola 2

M
eloidogyne ethiopica 3G

N
eodolichorhynchus m

icrophasm
is 2

Telotylenchus ventralis 1

H
irschm

anniella gracilis 3
H

irschm
anniella gracilis 2

H
irschm

anniella gracilis 1

P
ratylenchus oleae 1G

P
ratylenchus oleae 2G

N
eodolichorhynchus lam

elliferus 1

M
eloidogyne gram

inis 9GM
eloidogyne m

arylandi 4G M
eloidogyne gram

inis 12G

P
ratylenchus scribneri 2

M
eloidogyne spartinae 1G

M
eloidogyne coffeicola 1G

M
eloidogyne incognita 8G

Zygotylenchus guevarai 1G

M
eloidogyne m

arylandi 5G

S
auertylenchus m

axim
us 1G

S
auertylenchus m

axim
us 3

S
auertylenchus m

axim
us 1

S
auertylenchus m

axim
us 2

P
ratylenchus japonicus 1G

M
eloidogyne arenaria 5

P
ratylenchus hippeastri 1G

M
eloidogyne javanica 2

M
eloidogyne hapla 12

M
eloidogyne hapla 6G

M
eloidogyne hapla 4G

M
eloidogyne hapla 5G

M
eloidogyne hapla 3G

M
eloidogyne hapla 11

M
eloidogyne hapla 9

M
eloidogyne hapla 4

M
eloidogyne hapla 10

M
eloidogyne cf. hapla 8

Tylenchorhynchus dubius 1G
Tylenchorhynchus dubius 1

Tylenchorhynchus teeni 2
Tylenchorhynchus teeni 1

M
eloidogyne javanica 4G

B
itylenchus bryobius 1

M
eloidogyne artiellia 2G

M
eloidogyne artiellia 1G

M
eloidogyne artiellia 1

M
eloidogyne artiellia 2

M
eloidogyne m

arylandi 2G

M
eloidogyne m

ali 1G

M
eloidogyne m

ali 1
M

eloidogyne m
ali 2

M
eloidogyne ulm

i 4
M

eloidogyne ulm
i 1

P
ratylenchus pratensis 1G

P
ratylenchus pratensis 2G

P
ratylenchus crenatus 1

P
ratylenchus crenatus 4

P
ratylenchus crenatus 3

P
ratylenchus crenatus 2

M
eloidogyne lopezi 4G

M
eloidogyne lopezi 2G

M
eloidogyne lopezi 5G

M
eloidogyne lopezi 3G

M
eloidogyne paranaensis 1G

M
eloidogyne arabicida 3G

M
eloidogyne arabicida 4G

M
eloidogyne arabicida 2G

M
eloidogyne izalcoensis 1G

M
eloidogyne izalcoensis 2G

M
eloidogyne m

icrotyla 1G

P
ratylenchus bolivianus 1

P
ratylenchus scribneri 1

P
ratylenchus araucensis 1G

M
eloidogyne gram

inicola 1G

M
eloidogyne duytsi 1G

M
eloidogyne ichinohei 4

M
eloidogyne ichinohei 1G

M
eloidogyne ichinohei 2

M
eloidogyne ichinohei 3

M
eloidogyne ichinohei 1

P
ratylenchus vulnus 3

P
ratylenchus vulnus 4

P
ratylenchus vulnus 2

P
ratylenchus vulnus 1

M
eloidogyne gram

inis 10G

M
eloidogyne exigua 3G

M
eloidogyne exigua 1G

M
eloidogyne gram

inis 15G

M
eloidogyne gram

inis 7G
M

eloidogyne gram
inis 6G

M
eloidogyne gram

inis 14G

M
eloidogyne gram

inis 5G
M

eloidogyne gram
inis 2G

M
eloidogyne gram

inis 1G

M
eloidogyne gram

inis 4G
M

eloidogyne gram
inis 3G

P
ratylenchus crenatus 1G

P
ratylenchus crenatus 2G

P
ratylenchus crenatus 3G

M
eloidogyne konaensis 1G

M
eloidogyne arabicida 1G

M
eloidogyne sp. 4G

Tylenchorhynchus claytoni 2G
Tylenchorhynchus claytoni 1G

M
eloidogyne m

arylandi 3G

M
eloidogyne hapla 6

N
acobbus aberrans 3G

N
acobbus aberrans 4G

N
acobbus aberrans 6G

N
acobbus aberrans 5G

H
irschm

anniella n. sp. 1
H

irschm
anniella loofi 1

H
irschm

anniella sp. 3

H
irschm

anniella sp. 1
H

irschm
anniella sp. 2

N
acobbus aberrans 2G

N
acobbus aberrans 1

N
acobbus aberrans 1G

N
acobbus aberrans 8G

N
acobbus aberrans 7G

M
eloidogyne sp. 1G

M
eloidogyne ethiopica 7G

M
eloidogyne ethiopica 6G

M
eloidogyne ethiopica 8G

M
eloidogyne incognita 19G

M
eloidogyne hispanica 1G

M
eloidogyne ethiopica 1G

M
eloidogyne ethiopica 4G

M
eloidogyne ethiopica 2G

M
eloidogyne ethiopica 5G

P
ratylenchus thornei 2G

P
ratylenchus thornei 5

P
ratylenchus thornei 3

P
ratylenchus thornei 4

P
ratylenchus thornei 1

M
eloidogyne hapla 2G

M
eloidogyne gram

inicola 2G

M
eloidogyne gram

inicola 4G
M

eloidogyne gram
inicola 5G

M
eloidogyne gram

inicola 3G

M
eloidogyne oryzae G

M
eloidogyne gram

inicola 6G
M

eloidogyne gram
inicola 7G

M
eloidogyne gram

inicola 8G

M
acrotrophurus arbusticola 1

H
irschm

anniella m
ucronata 1G

H
irschm

anniella m
ucronata 2G

H
irschm

anniella loofi 1G

M
eloidogyne enterolobii 28G

M
eloidogyne m

ayaguensis 1G
M

eloidogyne enterolobii 29G
M

eloidogyne enterolobii 2G
M

eloidogyne enterolobii 3G
M

eloidogyne enterolobii 4G

M
eloidogyne enterolobii 1G

M
eloidogyne enterolobii 23G

M
eloidogyne enterolobii 22G

M
eloidogyne enterolobii 21G

M
eloidogyne enterolobii 20G

M
eloidogyne enterolobii 5G

M
eloidogyne enterolobii 6G

M
eloidogyne enterolobii 7G

M
eloidogyne enterolobii 8G

M
eloidogyne enterolobii 17G

M
eloidogyne enterolobii 18G

M
eloidogyne enterolobii 19G

M
eloidogyne enterolobii 15G

M
eloidogyne enterolobii 9G

M
eloidogyne enterolobii 11G

M
eloidogyne enterolobii 10G

M
eloidogyne enterolobii 12G

M
eloidogyne enterolobii 25G

M
eloidogyne enterolobii 24G

M
eloidogyne enterolobii 27G

M
eloidogyne enterolobii 26G

P
ratylenchus pratensis 5

P
ratylenchus pratensis 4

P
ratylenchus pratensis 1

P
ratylenchus pratensis 3

P
ratylenchus pratensis 2

M
eloidogyne sp. 1

M
eloidogyne sp. 2

M
eloidogyne sp. 4

D
olichodorus heterocephalus 1G

D
olichodorus sp. 1G

D
olichodorus sp. 2G

M
eloidogyne ardenensis 1

M
eloidogyne ardenensis 2

M
eloidogyne m

inor 7G
M

eloidogyne m
inor 8G

M
eloidogyne m

inor 5G
M

eloidogyne m
inor 6G

M
eloidogyne m

inor 4G
M

eloidogyne m
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M
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inor 1
M
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inor 2 M

eloidogyne m
aritim

a 1M
eloidogyne m

aritim
a 2

M
eloidogyne m

aritim
a 1G

H
irschm

anniella oryzae 2G
H

irschm
anniella oryzae 1G

H
irschm

anniella sp. 1G
H

irschm
anniella cf. belli 1G

Trophurus lom
us 1

Trophurus sculptus 1
Trophurus ussuriensis 1
Trophurus ussuriensis 2

P
ratylenchus neglectus 6G

P
ratylenchus neglectus 5G

P
ratylenchus neglectus 2

P
ratylenchus neglectus 1

P
ratylenchus neglectus 4

P
ratylenchus neglectus 3

P
ratylenchus neglectus 4G

P
ratylenchus neglectus 1G

P
ratylenchus neglectus 2G

P
ratylenchus neglectus 3G

M
eloidogyne naasi 6G

M
eloidogyne naasi 7G

M
eloidogyne naasi 8G

M
eloidogyne naasi 9G

M
eloidogyne kralli 1

M
eloidogyne naasi 1

M
eloidogyne naasi 2

M
eloidogyne naasi 3

M
eloidogyne naasi 4

M
eloidogyne naasi 2G

M
eloidogyne naasi 5G

M
eloidogyne naasi 4G

M
eloidogyne naasi 3G

P
ratylenchus scribneri 4

P
ratylenchus scribneri 5

P
ratylenchus fallax 1

P
ratylenchus convallariae 1

P
ratylenchus convallariae 2

P
ratylenchus penetrans 2

P
ratylenchus cf. penetrans 2G

P
ratylenchus penetrans 1G

P
ratylenchus penetrans 1

M
eloidogyne cruciani 1G

M
eloidogyne floridensis 1G

M
eloidogyne lopezi 1G

M
eloidogyne m

orocciensis 1G

M
eloidogyne incognita 17G

M
eloidogyne incognita 18G

M
eloidogyne incognita 1G

M
eloidogyne incognita 1

M
eloidogyne incognita 2

M
eloidogyne incognita 3

M
eloidogyne incognita 15G

M
eloidogyne incognita 13G

M
eloidogyne incognita 12G

M
eloidogyne incognita 14G

M
eloidogyne incognita 11G

M
eloidogyne incognita 10G

M
eloidogyne incognita 9G

M
eloidogyne incognita 7G

M
eloidogyne incognita 4G

M
eloidogyne incognita 2G

M
eloidogyne incognita 5G

M
eloidogyne incognita 3G

M
eloidogyne javanica 8G

M
eloidogyne javanica 9G

M
eloidogyne javanica 6G

M
eloidogyne javanica 7G

M
eloidogyne javanica 3G

M
eloidogyne javanica 1G

M
eloidogyne javanica 2G

M
eloidogyne javanica 1

M
eloidogyne javanica 11G

M
eloidogyne javanica 10G

M
eloidogyne javanica 12G

M
eloidogyne arenaria 4G

M
eloidogyne arenaria 6G

M
eloidogyne arenaria 8G

M
eloidogyne arenaria 5G

M
eloidogyne arenaria 11G

M
eloidogyne arenaria 13G

M
eloidogyne arenaria 14G

M
eloidogyne arenaria 1G

M
eloidogyne arenaria 2G

M
eloidogyne arenaria 3G

M
eloidogyne arenaria 1

M
eloidogyne sp. 9

M
eloidogyne sp. 8

M
eloidogyne sp. 3G

M
eloidogyne sp. 2G

M
eloidogyne sp. 10

M
eloidogyne chitw

oodi 4
M

eloidogyne chitw
oodi 3

M
eloidogyne chitw

oodi 1
M

eloidogyne chitw
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M
eloidogyne chitw
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M
eloidogyne chitw
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M
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oodi 8

M
eloidogyne chitw
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M
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M
eloidogyne chitw

oodi 2G

M
eloidogyne chitw

oodi 4G
M

eloidogyne chitw
oodi 3G

M
eloidogyne chitw

oodi 13G

M
eloidogyne chitw

oodi 15G
M

eloidogyne chitw
oodi 16G

M
eloidogyne chitw

oodi 14G

M
eloidogyne chitw

oodi 8G
M

eloidogyne chitw
oodi 7G

M
eloidogyne chitw

oodi 5G
M

eloidogyne chitw
oodi 6G

M
eloidogyne chitw

oodi 11G

M
eloidogyne chitw

oodi 9G
M

eloidogyne chitw
oodi 10G

M
eloidogyne chitw

oodi 12G
M

eloidogyne chitw
oodi 11

M
eloidogyne chitw

oodi 12

M
eloidogyne chitw

oodi 10
M

eloidogyne chitw
oodi 9

M
eloidogyne fallax 14G

M
eloidogyne fallax 9G

M
eloidogyne fallax 7G

M
eloidogyne fallax 6G

M
eloidogyne fallax 8G

M
eloidogyne fallax 13

M
eloidogyne fallax 11

M
eloidogyne fallax 10

M
eloidogyne fallax 12

M
eloidogyne fallax 7

M
eloidogyne fallax 9

M
eloidogyne fallax 1

M
eloidogyne fallax 6

M
eloidogyne fallax 16

M
eloidogyne fallax 1G

M
eloidogyne fallax 14

M
eloidogyne fallax 15

M
eloidogyne fallax 12G

M
eloidogyne fallax 10G

M
eloidogyne fallax 13G

M
eloidogyne fallax 11G

M
eloidogyne fallax 5G

M
eloidogyne fallax 3G

M
eloidogyne fallax 4G

M
eloidogyne fallax 2G
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R
otylenchus cretensis 1G

A
fenestrata koreana 1G

R
otylenchus jaeni 1G

H
elicotylenchus pseudorobustus genotype 1 consensus

R
otylenchulus reniform

is genotype 8 consensus

H
elicotylenchus digitiform

is 3

R
otylenchus striaticeps 1G

Ibipora lolii 1G
Ibipora lolii 2G

H
elicotylenchus certus 2

H
elicotylenchus vulgaris 1G

G
lobodera artem

isiae 2

G
lobodera pallida 2G

V
ittatidera zeaphila 1G

P
unctodera sp. 1G

P
unctodera stonei 1

S
cutellonem

a bradys 2G

H
oplotylus fem

ina 1

R
otylenchus cypriensis 1G

H
elicotylenchus certus 1

R
otylenchus exim

ius 1G

R
otylenchus sp. 1

S
cutellonem

a bradys 1G

M
orulaim

us sp. 1G

R
otylenchus vitis 1G

R
otylenchulus reniform

is genotype 3 consensus

C
ryphodera brinkm

ani 1G
C

ryphodera sinensis 1G

C
arphodorus sp. 1G

C
arphodorus sp. 2G

H
elicotylenchus digitiform

is 2
H

elicotylenchus digitiform
is 4

H
elicotylenchus digitiform

is 1
H

elicotylenchus digitiform
is 6

H
elicotylenchus pseudorobustus genotype 2 consensus

H
elicotylenchus sp. 5

R
otylenchus robustus 2

R
otylenchus robustus 1

R
otylenchus robustus 1G

R
otylenchus uniform

is 1G
R

otylenchus uniform
is 3

R
otylenchus uniform

is 1

P
unctodera punctata 1

H
elicotylenchus pseudodigonicus 2

H
elicotylenchus pseudodigonicus 3

H
elicotylenchus pseudodigonicus 1

H
elicotylenchus scoticus 1G

H
elicotylenchus pseudodigonicus 4

H
elicotylenchus pseudodigonicus 5

R
otylenchus fallorobustus 1

R
otylenchus fallorobustus 3

R
otylenchus iranicus 1G

H
eterodera elachista 1G

H
eterodera elachista 2G

R
otylenchulus borealis 1

R
otylenchulus borealis 2

R
adopholus bridgei 1G

R
adopholus sim

ilis 3G

R
adopholus sp. 2

R
adopholus sim

ilis 1G
R

adopholus sim
ilis 3

R
adopholus sim

ilis 2G

R
otylenchus goodeyi 1

B
elonolaim

us longicaudatus 1G

B
elonolaim

us longicaudatus 3G
B

elonolaim
us longicaudatus 4G

B
elonolaim

us longicaudatus 2G
B

elonolaim
us longicaudatus 7G

B
elonolaim

us longicaudatus 6G
B

elonolaim
us longicaudatus 5G

B
elonolaim

us longicaudatus 8G

H
elicotylenchus m

ulticinctus 1
H

elicotylenchus m
ulticinctus 1G

H
elicotylenchus m

ulticinctus 2G
H

elicotylenchus m
ulticinctus 3G

H
oplolaim

us colum
bus 2G

H
oplolaim

us colum
bus 1G

H
elicotylenchus crenacauda 1G

R
otylenchus urm

iaensis 2G
R

otylenchus urm
iaensis 1G

H
elicotylenchus paraplatyurus 1G

H
elicotylenchus paraplatyurus 2G

H
elicotylenchus m

inzi 2
H

elicotylenchus m
inzi 1

H
elicotylenchus m

inzi 3
H

elicotylenchus varicaudatus 1G
H

elicotylenchus m
inzi 5

H
elicotylenchus m

inzi 4
H

elicotylenchus platyurus 2
H

elicotylenchus sp. 2

H
elicotylenchus platyurus 1

R
otylenchulus reniform

is genotype 6 consensus
R

otylenchulus reniform
is genotype 1 consensus

R
otylenchulus reniform

is genotype 9 consensus
R

otylenchulus reniform
is genotype 7 consensus

H
elicotylenchus sp. 3G

H
elicotylenchus sp. 2G

H
elicotylenchus sp. 1G

H
elicotylenchus m

inzi 2G
H

elicotylenchus digonicus 1G

H
elicotylenchus m

inzi 1G

H
eterodera goettingiana 1

H
elicotylenchus digonicus 7G

H
elicotylenchus digonicus 6G

H
elicotylenchus digonicus 8G

R
otylenchulus reniform

is genotype 4 consensus
R

otylenchulus reniform
is genotype 2 consensus

R
otylenchulus reniform

is genotype 5 consensus

H
elicotylenchus vulgaris 1

H
elicotylenchus m

inzi 4G
H

elicotylenchus m
inzi 3G

G
lobodera rostochiensis 6

G
lobodera rostochiensis 5

G
lobodera rostochiensis 4

G
lobodera rostochiensis 3

G
lobodera tabacum

 3
G

lobodera tabacum
 4

G
lobodera rostochiensis 7

G
lobodera rostochiensis 1G

G
lobodera rostochiensis 2G

G
lobodera rostochiensis 3G

G
lobodera rostochiensis 4G

G
lobodera rostochiensis 5G

G
lobodera rostochiensis 7G

G
lobodera rostochiensis 6G

H
oplolaim

us galeatus 3G
H

oplolaim
us galeatus 4G

H
oplolaim

us galeatus 2G
H

oplolaim
us galeatus 1G

H
elicotylenchus dihystera 7G

H
elicotylenchus dihystera 6G

H
elicotylenchus dihystera 8G

H
elicotylenchus dihystera 5G

H
elicotylenchus dihystera 3G

H
elicotylenchus dihystera 4G

H
elicotylenchus dihystera 1G

H
elicotylenchus dihystera 2G

H
elicotylenchus rotundicauda 1G

H
elicotylenchus dihystera 9G

H
elicotylenchus dihystera 10G

H
elicotylenchus sp. 6

N
eodolichodorus sp. 1G

H
elicotylenchus indicus 1

H
elicotylenchus indicus 2

H
elicotylenchus indicus 4

H
elicotylenchus indicus 3

H
elicotylenchus canadensis 1

H
elicotylenchus canadensis 2

H
elicotylenchus digonicus 1

H
elicotylenchus sp. 4

H
elicotylenchus sp. 3

H
elicotylenchus vulgaris 4

H
elicotylenchus vulgaris 2

H
elicotylenchus vulgaris 3

G
lobodera achilleae 1

G
lobodera achilleae 4

G
lobodera achilleae 2

G
lobodera achilleae 3 G

lobodera artem
isiae 1

G
lobodera artem

isiae 1G

G
lobodera achilleae 5

C
actodera sp. 3G

C
actodera sp. 2G

C
actodera sp. 1G

H
eterodera glycines 2G

H
eterodera glycines 3G

H
eterodera glycines 5G

H
eterodera glycines 4G

H
eterodera schachtii 5

H
eterodera schachtii 6

H
eterodera hordecalis 1

H
eterodera schachtii 1G

H
eterodera trifolii 2

H
eterodera trifolii 5

H
eterodera trifolii 4

H
eterodera trifolii 1

H
eterodera glycines 7G

H
eterodera betae 1

H
eterodera betae 2

H
eterodera glycines 6G

H
eterodera schachtii 4

H
eterodera schachtii 2

H
eterodera schachtii 3

H
eterodera schachtii 1

H
elicotylenchus cf. digitiform

is 8

H
elicotylenchus sp. 1

H
elicotylenchus cf. digitiform

is 7

G
lobodera pallida 10

G
lobodera pallida 7

G
lobodera pallida 9

G
lobodera pallida 11

G
lobodera sp. 4

G
lobodera sp. 1

G
lobodera sp. 2

G
lobodera pallida 1G

G
lobodera sp. 3

G
lobodera sp. 5

G
lobodera sp. 6

G
lobodera sp. 7

G
lobodera sp. 8

G
lobodera pallida 6

G
lobodera pallida 3

G
lobodera pallida 1

G
lobodera pallida 8

H
eterodera avenae 1

H
eterodera avenae 3

H
eterodera avenae 4

H
eterodera avenae 2

H
eterodera m

ani 1
H

eterodera filipjevi 4G
H

eterodera filipjevi 3G

H
eterodera sp. 1

H
eterodera filipjevi 1G

H
eterodera filipjevi 2

H
eterodera filipjevi 1

H
eterodera filipjevi 2G
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clade 12B

M
eloidogynidae

Pratylenchidae - Pratylenchinae, H
irschm

anniellinae

Telotylenchidae

H
eteroderidae

R
otylenchulidae

D
olichodoridae

D
olichodoridae

H
oplolaim

idae

B
elonolaim

idae

Pratylenchidae - R
adopholinae

Pratylenchidae - N
acobbinae

H
O

P
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IM
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A

Sedentary endoparasites - 3.

Ectoparasites / 
Sem

i-endoparasites

Ectoparasites

M
igratory endoparasites

Sedentary endoparasites - 1.

Ectoparasites

M
igratory endoparasites

Sedentary endoparasites - 2.

Ectoparasites

Sedentary sem
i-endoparasites - 3.
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an et al. 

S
upporting Inform

ation - S
4 Fig - part B

C
lade 12, Tylenchida - S
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ber of taxa: 1,089 + 10
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A
phelenchus sp. 1

O
gm

a sp. 1

P
ratylenchoides alkani 1

Filenchus facultativus 1

P
aratylenchus (G

racilacus) sp. 1G

Filenchus m
isellus 1

D
itylenchus ferepolitor 1

S
cutylenchus quadrifer 1

S
phaeronem

a alni 1G

S
cutylenchus rugosus 1

M
erlinius joctus 1

H
em

icriconem
oides chitw

oodi 1G

H
alenchus fucicola 1

Irantylenchus vicinus 1

P
ratylenchoides nevadensis 2

P
ratylenchoides nevadensis 1

S
cutylenchus rugosus 2

D
itylenchus sp. 6

Filenchus discrepans 2
Filenchus discrepans 1

D
iscotylenchus n. sp. 1

D
itylenchus sp. 1G

Irantylenchus clavidorus 1

A
m

plim
erlinius globigerus 1

D
itylenchus sp. 4

C
oslenchus sp. 1

P
aratylenchus colinus 1G

A
nguinata sp. 1G

D
itylenchus dipsaci 1

P
arasitylenchus bifurcatus 5

P
arasitylenchus bifurcatus 4

P
arasitylenchus bifurcatus 2

P
arasitylenchus bifurcatus 1

P
arasitylenchus bifurcatus 3

B
asiria sp. 2

B
asiria duplexa 1

B
asiria duplexa 2

Filenchus longiurus 1
Filenchus longiurus 2

P
aratylenchus projectus 1

P
aratylenchus projectus 2

M
alenchus andrassyi 1

D
itylenchus gigas 1G

Tylenchus naranensis 2

D
itylenchus sp. 8

C
riconem

a sp. 1G

H
ow

ardula phyllotretae 1G

M
esocriconem

a sp. 1G

O
gm

a sp. 1G

D
iscotylenchus iranicus 1G

Tylenchocriconem
a alleni 1

M
esocriconem

a sp. 2G

Filenchus aquilonius 2

S
phaeronem

a sp. 1

H
em

icycliophora conida 1

A
glenchus agricola 1

A
glenchus agricola 3

A
glenchus agricola 2

A
glenchus agricola 4

A
glenchus agricola 5

D
itylenchus dipsaci consensus

P
aratylenchus m

icrodorus 1
P

aratylenchus sim
ilis 2

P
aratylenchus m

icrodorus 2

H
em

icycliophora conida 1G
H

em
icycliophora conida 2G

H
em

icycliophora conida 3G

Ficotylus congestae 1G

P
aratylenchus straeleni 2

D
itylenchus sp. 11

Tylenchulus sem
ipenetrans 1G

P
aratylenchus straeleni 3

C
ephalenchus leptus 1

C
ephalenchus leptus 2

H
ow

ardula sp. 3G

Filenchus chilensis 1

S
ubanguina radicicola 1

S
ubanguina radicicola 1G

Litylenchus coprosm
a 1G

H
ow

ardula dom
inicki 1G

D
eladenus sp. 2G

N
othotylenchus acris 1

D
eladenus sp. 1G

O
gm

a cobbi 1
O

gm
a m

enzeli 1

P
ratylenchoides ritteri 1

C
ephalenchus hexalineatus 2

C
ephalenchus hexalineatus 1

C
ephalenchus hexalineatus 4

C
ephalenchus hexalineatus 3

S
akia sp. 1G

S
akia sp. 2G

H
exatylus sp. 1

H
exatylus sp. 2

P
aratylenchus conicephalus 1G

A
m

plim
erlinius paraglobigerus 1

S
karbilovinem

a lyoni 1G

P
ratylenchoides persicus 2

P
ratylenchoides persicus 1

P
aram

erlinius hexagram
m

us 2

P
seudhalenchus m

inutus 1
P

seudhalenchus m
inutus 2

D
itylenchus drepanocercus 1G

D
eladenus durus 1

B
asiria aberrans 3

B
asiria aberrans 4

B
asiria aberrans 2

B
asiria aberrans 5

B
asiria gracilis 1G

B
asiria gracilis 5

M
alenchus acarayensis 1

H
em

icaloosia vagisclera 2G
H

em
icaloosia gram

inis 1G
H

em
icaloosia vagisclera 1G

H
em

icaloosia sp. 1G

Tylenchina sp. 1G
Fergusobia sp. genotype 9 consensus

Fergusobia sp. genotype 7 consensus

Fergusobia sp. genotype 5 consensus
Fergusobia sp. genotype 6 consensus

Fergusobia sp. genotype 8 consensus
Fergusobia sp. genotype 3 consensus
Fergusobia sp. genotype 4 consensus

Fergusobia sp. genotype 2 consensus
Fergusobia sp. genotype 1 consensus

P
ratylenchoides erzurum

ensis 1
P

ratylenchoides sp. 1
P

ratylenchoides crenicauda 1
P

ratylenchoides crenicauda 2
P

ratylenchoides crenicauda 3

Filenchus sp. 3

Filenchus sp. 1G

H
ow

ardula aoronym
phium

 2G

H
ow

ardula cf. aoronym
phium

 1G
H

ow
ardula aoronym

phium
 3G

H
ow

ardula aoronym
phium

 1G

H
ow

ardula sp. 4G

H
ow

ardula neocosm
is 1G

H
ow

ardula cf. neocosm
is 1G

H
ow

ardula cf. neocosm
is 2G

H
ow

ardula sp. 5G

M
alenchus neosulcus 1

D
itylenchus destructor 1G

D
itylenchus sp. 2G

D
itylenchus destructor 2

D
itylenchus destructor 1

D
itylenchus destructor 4

D
itylenchus destructor 3

Tylenchus davainei 1

P
ratylenchoides ritteri 1G

P
ratylenchoides ritteri 2

M
erlinius brevidens 1

P
aratylenchus nanus 1

N
eopsilenchus m

agnidens 3
N

eopsilenchus m
agnidens 1

N
eopsilenchus m

agnidens 2

H
ow

ardula sp. 2G

P
araphelenchus sp. 1

D
itylenchus adasi 2

D
itylenchus adasi 1

D
itylenchus sp. 3

D
itylenchus sp. 10

A
nguina tritici 1

A
nguina agrostis 1G

A
nguina tritici 2

A
m

plim
erlinius globigerus 2

A
m

plim
erlinius icarus 1G

A
m

plim
erlinius m

acrurus 1
A

m
plim

erlinius m
acrurus 2

A
m

plim
erlinius m

acrurus 3

Tylenchus naranensis 1

P
aratylenchus goldeni 1G

D
itylenchus sp. 12

D
itylenchus sp. 1

D
itylenchus sp. 5

M
esocriconem

a sp. 3G
M

esocriconem
a sp. 4G

M
eloidoderita n. sp. 3

M
eloidoderita n. sp. 2

M
eloidoderita salina 2

M
eloidoderita salina 3

Lelenchus leptosom
a 3

Filenchus vulgaris 3

E
cphyadophora tenuissim

a 3

E
cphyadophora tenuissim

a 1
E

cphyadophora tenuissim
a 2

E
cphyadophora sp. 1

E
cphyadophora tenuissim

a 4

cf. H
elionem

a sp. 1

P
aratylenchus dianthus 1G

B
oleodorus volutus 1

B
oleodorus thylactus 4

B
oleodorus thylactus 1G

B
oleodorus thylactus 3

B
oleodorus thylactus 1

B
oleodorus thylactus 2

D
itylenchus angustus 1G

H
em

icycliophora sp. 1G
H

em
icycliophora sp. 2G

H
em

icycliophora thienem
anni 2G

H
em

icycliophora thienem
anni 2

H
em

icycliophora thienem
anni 1

H
em

icycliophora thornei 1

H
em

icycliophora thienem
anni 1G

A
phelenchus avenae 5G

A
phelenchus avenae 4G

A
phelenchus sp. 1G

Filenchus andrassyi 1

M
esocriconem

a xenoplax 5G

M
esocriconem

a sphaerocephalum
 1G

Lelenchus leptosom
a 1

M
iculenchus salvus 1

C
oslenchus rhom

bus 3
C

oslenchus rhom
bus 2

C
oslenchus sp. 2

C
oslenchus cf. franklinae 1

C
oslenchus cf. pastor 2

C
oslenchus cf. pastor 1

C
oslenchus polonicus 3

C
oslenchus cancellatus 1

C
oslenchus cancellatus 2

C
oslenchus costatus 1

C
oslenchus franklinae 2

M
esocriconem

a xenoplax 2G

M
esocriconem

a xenoplax 3
M

esocriconem
a xenoplax 1G

M
esocriconem

a xenoplax 2
M

esocriconem
a xenoplax 4G

M
esocriconem

a xenoplax 1
M

esocriconem
a xenoplax 3G

O
gm

a sp. 2G

B
asiria cf. aberrans 1

B
asiria gram

inophila 1

S
phaerularia bom

bi 2G
S

phaerularia vespae 1G

S
phaerularia bom

bi 1G

A
phelenchus avenae 2

A
phelenchus avenae 2G

A
phelenchus avenae 1

A
phelenchus avenae 3G

P
aratylenchus cf. neoam

blycephalus 1

H
ow

ardula sp. 1G

Filenchus sp. 2G

D
itylenchus sp. 2

N
agelus obscurus 1

N
agelus obscurus 1G

N
agelus obscurus 2

P
ratylenchoides m

agnicauda 1G

P
silenchus hilarus 1

P
silenchus sp. 1G

P
silenchus hilarulus 6

P
silenchus hilarulus 5

P
silenchus cf. hilarulus 1

P
silenchus hilarulus 7

P
silenchus hilarulus 3

P
silenchus hilarulus 2

P
silenchus hilarulus 1

P
silenchus hilarulus 4

A
m

plim
erlinius paraglobigerus 2

P
aratylenchus sp. 11G

P
aratylenchus sp. 8G

P
aratylenchus sp. 10G

P
aratylenchus sp. 9G

P
aratylenchus sp. 3G

P
aratylenchus sp. 1G

P
aratylenchus sp. 1

P
aratylenchus sp. 2G

P
aratylenchus sp. 6G

P
aratylenchus sp. 7G

P
aratylenchus sp. 5G

P
aratylenchus sp. 4G

H
em

icriconem
oides pseudobrachyurus 1

H
em

icriconem
oides w

essoni 2G
H

em
icriconem

oides pseudobrachyurus 2
H

em
icriconem

oides pseudobrachyurus 3

H
em

icriconem
oides w

essoni 1G

Tylenchus arcuatus 2G
Filenchus sp. 4

Tylenchus arcuatus 1G
Tylenchus cf. arcuatus 2
Tylenchus arcuatus 1

Tylenchus arcuatus 4

Tylenchidae sp. 1G

S
cutylenchus quadrifer 1G

P
aram

erlinius hexagram
m

us 1

B
asiria sp. 1

D
eladenus siricidicola 1G

D
eladenus siricidicola 3G

D
eladenus siricidicola 2G

D
eladenus proxim

us consensus
D

eladenus siricidicola 4G

Filenchus sp. 8G

Filenchus sp. 5G
Filenchus sp. 7G

Filenchus sp. 3G
Filenchus sp. 4G

Filenchus vulgaris 2
Filenchus thornei 3

Filenchus thornei 1

Filenchus aquilonius 1
Filenchus annulatus 

Filenchus filiform
is 1
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on fungi and/or higher plants as w
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Echtoparasites, root hair feeders, algal, lichen or m
oss feeders

Sedentary endoparasites - 5.
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M
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M
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0.2

D
itylenchus sp. 2

P
ratylenchoides nevadensis 1

P
aratylenchus straeleni 2

O
gm

a sp. 1

P
ratylenchoides ritteri 2

P
aram

erlinius hexagram
m

us 2

P
ratylenchoides persicus 1

S
phaeronem

a sp. 1

A
m

plim
erlinius paraglobigerus 1

C
oslenchus sp. 1

H
alenchus fucicola 1

P
ratylenchoides alkani 1

M
esocriconem

a sp. 3G

P
ratylenchoides crenicauda 3

H
exatylus sp. 2

C
ephalenchus leptus 1

P
aratylenchus projectus 1

Filenchus chilensis 1

D
itylenchus dipsaci 1

M
esocriconem

a sp. 2G

Tylenchidae sp. 1

Filenchus longiurus 1

D
itylenchus sp. 1G

D
itylenchus angustus 1G

Tylenchus naranensis 2

P
ratylenchoides m

agnicauda 1G

D
itylenchus ferepolitor 1

D
itylenchus sp. 6

P
aratylenchus straeleni 3

Tylenchus naranensis 1

Filenchus longiurus 2

P
ratylenchoides persicus 2

P
aratylenchus goldeni 1G

Filenchus sp. 1G

M
alenchus andrassyi 1

C
ephalenchus leptus 2

D
itylenchus dipsaci consensus

Irantylenchus vicinus 1

H
ow

ardula sp. 2G

O
gm

a m
enzeli 1

Filenchus discrepans 1

P
aratylenchus projectus 2

H
ow

ardula dom
inicki 1G

Lelenchus leptosom
a 3

O
gm

a cobbi 1

M
esocriconem

a sp. 1G

A
m

plim
erlinius globigerus 1

P
aratylenchus nanus 1

P
ratylenchoides crenicauda 1

A
phelenchus sp. 1G

Irantylenchus clavidorus 1

P
aratylenchus cf. neoam

blycephalus 1

H
em

icycliophora conida 1

N
eopsilenchus m

agnidens 3
N

eopsilenchus m
agnidens 1

N
eopsilenchus m

agnidens 2
Filenchus andrassyi 1

Tylenchulus sem
ipenetrans 1G

D
iscotylenchus n. sp. 1

Filenchus sp. 2G

M
erlinius joctus 1

D
itylenchus gigas 1G

S
akia sp. 2G

P
ratylenchoides sp. 1

P
ratylenchoides ritteri 1

H
exatylus sp. 1

S
akia sp. 1G

P
aratylenchus colinus 1G

H
ow

ardula sp. 3G

D
itylenchus sp. 4

A
nguina agrostis 1G

A
nguina tritici 2

A
nguina tritici 1

Filenchus facultativus 1

B
asiria gram

inophila 1

O
gm

a sp. 1G

Tylenchocriconem
a alleni 1

M
esocriconem

a sphaerocephalum
 1G

S
karbilovinem

a lyoni 1G

H
em

icriconem
oides chitw

oodi 1G

P
seudhalenchus m

inutus 2
P

seudhalenchus m
inutus 1

M
esocriconem

a sp. 4G

M
erlinius brevidens 1

P
aram

erlinius hexagram
m

us 1

H
ow

ardula phyllotretae 1G

H
em

icycliophora conida 1G
H

em
icycliophora conida 2G

H
em

icycliophora conida 3G

B
radynem

a listronotum
 1G

N
othotylenchus acris 1

D
eladenus sp. 2G

D
eladenus sp. 1G

P
aratylenchus conicephalus 1G

E
cphyadophora tenuissim

a 1

E
cphyadophora tenuissim

a 3
E

cphyadophora tenuissim
a 2

E
cphyadophora tenuissim

a 4
E

cphyadophora sp. 1

M
alenchus acarayensis 1

P
araphelenchus sp. 1

B
asiria cf. aberrans 1

P
ratylenchoides nevadensis 2

Filenchus aquilonius 2

C
riconem

a sp. 1GP
aratylenchus dianthus 1G

Tylenchus davainei 1

A
nguinid sp. 1G

D
itylenchus sp. 5

D
itylenchus sp. 1

D
itylenchus sp. 12

D
itylenchus sp. 8

Filenchus m
isellus 1

H
em

icriconem
oides w

essoni 1G
H

em
icriconem

oides w
essoni 2G

H
em

icriconem
oides pseudobrachyurus 3

H
em

icriconem
oides pseudobrachyurus 2

H
em

icriconem
oides pseudobrachyurus 1

B
asiria sp. 2

B
asiria duplexa 2

B
asiria duplexa 1

D
itylenchus sp. 11

H
ow

ardula sp. 1G

B
asiria sp. 1

D
itylenchus sp. 3

D
itylenchus sp. 10

D
itylenchus adasi 2

D
itylenchus adasi 1

H
em

icaloosia gram
inis 1G

H
em

icaloosia sp. 1G
H

em
icaloosia vagisclera 1G

H
em

icaloosia vagisclera 2G

M
eloidoderita n. sp. 2

M
eloidoderita n. sp. 3

M
eloidoderita salina 2

M
eloidoderita salina 3

S
phaeronem

a alni 1G

Filenchus sp. 3

D
eladenus durus 1

M
alenchus neosulcus 1

O
gm

a sp. 2G

N
agelus obscurus 1G

N
agelus obscurus 2

N
agelus obscurus 1

Filenchus vulgaris 3

A
m

plim
erlinius globigerus 2

A
m

plim
erlinius icarus 1G

A
m

plim
erlinius m

acrurus 1

A
m

plim
erlinius m

acrurus 3
A

m
plim

erlinius m
acrurus 2

Ficotylus congestae 1G

H
em

icycliophora sp. 2G

H
em

icycliophora sp. 1G
H

em
icycliophora thornei 1

H
em

icycliophora thienem
anni 2G

H
em

icycliophora thienem
anni 2

H
em

icycliophora thienem
anni 1G

H
em

icycliophora thienem
anni 1

P
silenchus sp. 1G

P
silenchus hilarulus 1

P
silenchus hilarulus 4

P
silenchus hilarulus 3

P
silenchus hilarulus 2

P
silenchus cf. hilarulus 1

P
silenchus hilarulus 6

P
silenchus hilarulus 5

P
silenchus hilarulus 7

Filenchus discrepans 2

D
eladenus siricidicola 4G

D
eladenus proxim

us consensus
D

eladenus siricidicola 1G

D
eladenus siricidicola 3G

D
eladenus siricidicola 2G

P
ratylenchoides crenicauda 2

Filenchus sp. 4G
Filenchus sp. 3G

Filenchus aquilonius 1
Filenchus annulatus 

Filenchus sp. 8G

Filenchus sp. 5G
Filenchus sp. 7G

Filenchus filiform
is 1

Filenchus thornei 1
Filenchus thornei 3
Filenchus vulgaris 2

A
m

plim
erlinius paraglobigerus 2

M
iculenchus salvus 1

Lelenchus leptosom
a 1

C
oslenchus sp. 2

C
oslenchus polonicus 3

C
oslenchus costatus 1

C
oslenchus franklinae 2

C
oslenchus cf. franklinae 1

C
oslenchus cancellatus 1

C
oslenchus cancellatus 2

C
oslenchus rhom

bus 3

C
oslenchus cf. pastor 2

C
oslenchus cf. pastor 1

C
oslenchus rhom

bus 2

cf. H
elionem

a sp. 1

S
ubanguina radicicola 1G

S
ubanguina radicicola 1

Litylenchus coprosm
a 1G

D
itylenchus sp. 2G

D
itylenchus destructor 1G

D
itylenchus destructor 4

D
itylenchus destructor 1

D
itylenchus destructor 2

D
itylenchus destructor 3

M
esocriconem

a xenoplax 2

M
esocriconem

a xenoplax 1G

M
esocriconem

a xenoplax 1

M
esocriconem

a xenoplax 3

M
esocriconem

a xenoplax 2G
M

esocriconem
a xenoplax 3G

M
esocriconem

a xenoplax 4G

A
glenchus agricola 1

A
glenchus agricola 2

A
glenchus agricola 3

A
glenchus agricola 5

A
glenchus agricola 4

D
iscotylenchus iranicus 1G

A
phelenchus avenae 4G

A
phelenchus avenae 3G

A
phelenchus avenae 5G

A
phelenchus avenae 2

A
phelenchus avenae 2G

A
phelenchus avenae 1

M
esocriconem

a xenoplax 5G

C
ephalenchus hexalineatus 4

C
ephalenchus hexalineatus 3

C
ephalenchus hexalineatus 1

C
ephalenchus hexalineatus 2

Fergusobia sp. genotype 3 consensus

Fergusobia sp. genotype 1 consensus
Fergusobia sp. genotype 2 consensus

Fergusobia sp. genotype 4 consensus
Fergusobia sp. genotype 8 consensus

Fergusobia sp. genotype 5 consensus

Fergusobia sp. genotype 7 consensus
Fergusobia sp. genotype 6 consensus

Tylenchid sp. 1
Fergusobia sp. genotype 9 consensus

P
ratylenchoides ritteri 1G

H
ow

ardula sp. 4G
H

ow
ardula neocosm

is 1G

H
ow

ardula sp. 5G
H

ow
ardula aoronym

phium
 2G

H
ow

ardula aoronym
phium

 3G

H
ow

ardula aoronym
phium

 1G

H
ow

ardula cf. neocosm
is 2G

H
ow

ardula cf. neocosm
is 1G

H
ow

ardula cf. aoronym
phium

 1G

P
silenchus hilarus 1

D
itylenchus drepanocercus 1G

P
aratylenchus sim

ilis 2
P

aratylenchus m
icrodorus 2

P
aratylenchus m

icrodorus 1

Tylenchus cf. arcuatus 2
Filenchus sp. 4

Tylenchus arcuatus 2G

Tylenchus arcuatus 1G
Tylenchus arcuatus 4
Tylenchus arcuatus 1

B
oleodorus thylactus 1G

B
oleodorus thylactus 4

B
oleodorus volutus 1

B
oleodorus thylactus 2

B
oleodorus thylactus 3

B
oleodorus thylactus 1

S
cutylenchus quadrifer 1

S
cutylenchus quadrifer 1G

S
cutylenchus rugosus 1

S
cutylenchus rugosus 2

B
radynem

a listronoti 2G

A
phelenchus sp. 1

B
asiria aberrans 5

B
asiria gracilis 5

B
asiria gracilis 1G

B
asiria aberrans 3

B
asiria aberrans 2

B
asiria aberrans 4

P
ratylenchoides erzurum

ensis 1

S
phaerularia bom

bi 1G
S

phaerularia bom
bi 2G

S
phaerularia vespae 1G

P
aratylenchus sp. 1

P
aratylenchus sp. 1G

P
aratylenchus sp. 3G

P
aratylenchus sp. 2G

P
aratylenchus sp. 11G

P
aratylenchus sp. 9G

P
aratylenchus sp. 8G

P
aratylenchus sp. 10G

P
aratylenchus sp. 7G

P
aratylenchus sp. 6G

P
aratylenchus sp. 4G

P
aratylenchus sp. 5G

P
arasitylenchus bifurcatus 1

P
arasitylenchus bifurcatus 2

P
arasitylenchus bifurcatus 3

P
arasitylenchus bifurcatus 5

P
arasitylenchus bifurcatus 4

P
aratylenchus (G

racilacus) sp. 1G
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C
lade 12A

Telotylenchidae - M
erliniinae

"Pratylenchidae - R
adopholinae"

Psilenchidae

A
nguinidae

N
eotylenchidae

N
eotylenchidae

A
llantonem

atidae

A
llantonem

atidae

Parasitylenchidae
Iotonchiidae

N
eotylenchidae

A
nguinidae

G
enus dubium

Sphaerulariidae

H
em

icycliophoridae
C

aloosiidae

C
riconem

atidae

C
riconem

atidae

Paratylenchidae

Sphaeronem
atidae

Tylenchulidae

Ecphyadophoridae

Ecphyadophoridae

Ecphyadophoridae

Tylenchidae
Tylenchidae - B

oleodorinae

Tylodoridae
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A

M
igratory endoparasites

M
igratory endoparasites

Sedentary endoparasites - 5.

Ectoparasites

Echtoparasites, root hair feeders, algal, lichen or m
oss feeders

facultative or obligate plant parasites (above-ground plant parts) / fungivores  

Insect parasites, m
ost m

em
bers feed 

on fungi and/or higher plants as w
ell 

Ectoparasites, root hair feeders, algal, lichen or m
oss feeders

Ectoparasites

Insect parasites / sedentary endoparasites - 4.

D
isparate gain and loss patterns 

S
upporting inform

ation S
4 Fig - part D

C
lade 12, Tylenchida - S

S
U

 rD
N

A  

R
A

xM
L incl sec struct

N
um

ber of taxa: 1,089 + 10 (Fig. 4A
, B

-2)


