Table S1. Updated checklist of valid species of the genus Paratylenchus Micoletzky, 1922.

Paratylenchus species

© N ook W=

P. abietis Eroshenko, 1974

P. aciculus Brown, 1959

P. acti Eroshenko, 1978

P. aculentus Brown, 1959

P. alleni Raski, 1975

P. amundseni Bernard, 1982

P. anceps Cobb, 1923

P. anchorus (Mohilal & Dhanachand, 2004) Ghaderi et al., 2014
P. aonli Misra & Edward, 1971

P. aquaticus Merny, 1966

P. arculatus Luc & de Guiran, 1962

P. audriellus Brown, 1959

P. baldaccii Raski, 1975

P. beltsvillensis Kantor et al., 2021

P. bilineatus (Brzeski, 1995) Brzeski, 1998

P. brasiliensis (Huang & Raski, 1986) Brzeski, 1998
P. breviculus Raski, 1975

P. brevihastatus Wu, 1962

P. bukowinensis Micoletzky, 1922

P. canchicus Mohilal & Dhanachand, 2004

P. capitatus (Adams & Eichenmuller, 1962) Siddigi & Goodey, 1964
P. caravaquenus Clavero-Camacho et al., 2021

P. chongqingensis Li, Wang, Xie & Xu, 2019

P. ciccaronei Raski, 1975

P. colbrani Raski, 1975

P. colinus (Huang & Raski, 1986) Brzeski, 1998

P. concavus Eroshenko, 1978

P. conicephalus Van den Berg, Eskandari, Teidt & Karegar, 2011
P. corbetti (Ganguly & Khan, 1990) Siddigi, 2000

P. coronatus Colbran, 1965

P. costatus (Raski, 1976) Siddiqi, 1986

P. crenatus Corbett, 1966

P. dianthus Jenkins & Taylor, 1956

P. discocephalus Siddigi, Khan & Ganguly, 1990

P. elachistus Steiner, 1949

P. elegans (Raski, 1962) Siddigi & Goodey, 1964
P. elongatus (Abdel-Rahman & Maggenti, 1988) Brzeski, 1998
P. emmoti Dolinski, Souza & Huang, 1996

P. enatus (Raski, 1976) Siddiqi, 1986

P. enigmaticus Munawar et al., 2021

P. epacris (Allen & Jensen, 1950) Goodey, 1963
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P. epicotylus Siddigi, Khan & Ganguly, 1990

P. flectospiculus Huang & Raski, 1987

P. fueguensis Raski & Valenzuela, 1986

P. goldeni Raski, 1975

P. goodeyi Oostenbrink, 1953

P. guangzhouensis Wang, Li, Xie, Yu & Wu, 2016
P. halophilus Wouts, 1966

P. hamatus Thorne & Allen, 1950

P. hamicaudatus (Cid del Prado Vera & Maggenti, 1988) Brzeski, 1998
P. holdemani Raski, 1975

P. humilis Raski, 1975

P. idalimus (Raski, 1962) Siddigi & Goodey, 1964
P. indalus Clavero-Camacho et al., 2021

P. intermedius (Raski, 1962) Siddigi & Goodey, 1964
P. israelensis (Raski, 1973) Siddiqi, 1986

P. italiensis Raski, 1975

P. ivorensis Luc & de Guiran, 1962

P. janai (Bagri, 1979) Siddiqi, 1986

P. jasminae Phani, Somanwashi, Rao & Khan, 2019
P. juglansi Kaul & Waliullah, 1990

P. labiosus Anderson & Kimpinski, 1977

P. laocaiensis Nguyen, Baldwin & Choi, 2004

P. latescens (Raski, 1976) Siddiqi, 1986

P. leiodermis Raski, 1975

P. lepidus Raski, 1975

P. leptos Raski, 1975

P. longicaudatus Raski, 1975

P. longilabiatus (Huang & Raski, 1986) Brzeski, 1998
P. macrodorus Brzeski, 1963

P. marylandicus Jenkins, 1960

P. mexicanus Raski, 1975

P. micoletzkyi Edward, Misra & Singh, 1967

P. microdorus Andrassy, 1959

P. mimulus Raski, 1975

P. minor Sharma, Sharma & Khan, 1986

P. minusculus Tarjan, 1960

P. minutus Linford in Linford, Oliveira & Ishii, 1949
P. mirus (Raski, 1962) Siddigi & Goodey, 1964

P. morius Yokoo, 1970

P. musae (Shahina & Magbool, 1993) Brzeski, 1998
P. mutabilis Colbran, 1969

P. nainianus Edward & Misra, 1963

P. nanjingensis Wang, Xie, Li, Wu & Xu, 2016

P. nanus Cobb, 1923
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P. nawadus Khan, Prasad & Mathur, 1967

P. neoamblycephalus Geraert, 1965

P. neonanus Mathur, Knhan & Prasad, 1967

P. neoprojectus Wu & Hawn, 1975

P. obtusicaudatus Raski, 1975

P. oostenbrinki Misra & Edward, 1971

P. pandatus (Raski, 1976) Siddiqi, 1986

P. pandus Pinochet & Raski, 1977

P. paralatescens Maria, Cai, Ye & Powers, 2018
P. paramonovi Bagaturia & Solov'eva, in Solov'eva, 1975
P. paraperaticus Kashi, Karegar & Kheiri, 2009

P. parastraeleni Clavero-Camacho et al., 2021

P. parvulus (Raski, 1976) Siddiqi, 1986

P. pedrami Clavero-Camacho et al., 2021

P. peperpotti (Schoemaker, 1963) Siddigi & Goodey, 1964
P. peraticus (Raski, 1962) Siddigi & Goodey, 1964
P. perlatus Raski, 1975

P. perminimus Siddiqi, 1996

P. pernoxius Siddigi, Baujard & Mounport, 1993

P. pesticus Thorne & Malek, 1968

P. projectus Jenkins, 1956

P. prunii Sharma, Sharma & Khan, 1986

P. pseuduncinatus Phukan & Sanwal, 1979

P. raskii (Phukan & Sanwal, 1979) Siddiqi, 1986
P. recisus Siddiqi, 1996

P. robustus Wu, 1974

P. rostrocaudatus Huang & Raski, 1987

P. rotundicephalus Bajaj, 1988

P. salubris Raski, 1975

P. sarissus Tarjan, 1960

P. serricaudatus Raski, 1975

P. shenzhenensis Wang, Xie, Li, Xu, Yu & Wang, 2013
P. sheri (Raski, 1973) Siddiqi, 1986

P. similis Khan, Prasad & Mathur, 1967

P. sinensis Maria, Miao, Castillo & Zheng, 2020

P. solivagus (Raski, 1976) Siddiqi, 1986

P. steineri Golden, 1961

P. straeleni (De Coninck, 1931) Oostenbrink, 1960
P. tateae Wu and Townshend, 1974

P. tenuicaudatus Wu, 1961

P. teres (Raski, 1976) Siddiqi, 1986

P. thysanolus Pramodini & Mohilal, 2009

P. triincisus Bajaj, 1988

P. tui Orton Williams, 1985
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P. uncinatus Samibaeva, 1966

P. vandenbrandei de Grisse, 1962

P. variabilis Raski, 1975

P. variatus Jairajpuri, 1982

P. veruculatus Wu, 1962

P. verus (Brzeski, 1995) Brzeski, 1998

P. vexans Thorne & Malek, 1968

P. vitecus (Pramodini, Mohalil & Dhanachand, 2006) Ghaderi et al., 2014
P. wuae Yu, Ye & Powers, 2016

P. yokooi (Toida, Ohshima & Hirata, 1983) Brzeski, 1998
P. zurgenerus Clavero-Camacho et al., 2021




Table S2. Sequence difference count matrix ranges for D2-D3 expansion segments of 28S rDNA among Paratylenchus spp. found in NCBI. Values in the diagonal showed the intra-specific variability of the species.

Paratylenchus spp. Nucleotide difference Count Matrix_28S 575 pb

1| 2 | 3 | 4| 5 | 6 | 7 | 8 | 9|10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25|26|27|28|29|30|31|32|33|34|35|36|37|38|39|40|41|42|43|44|45|46|47|48|49|50|51|52|53|54|55|56|57|58|59|60|61|62|63|64|65|66|67
KP966492 P. colinus 1.
KR232932 Paratylenchus Nanjing PM1 2.| 34
KMO061782 P. wuae 3.| 78 | 74
MNO88376_P. teres 4. 87 | 84 | 64
MNO88375 P. similis A 5.1 131] 117 122 ] 130
MN783706 Paratylenchus sp. C SAS-2019 6.| 128 | 116[ 121] 132] 27
MK506808 P. coronatus 7.| 126 | 114 122 | 135] 35 | 16
MNO088373 P. nawadus 8.| 127| 115| 120 135 28 | 31 | 34
KP966491 P. conicephalus 9.| 134| 126| 128 143| 40 | 38 | 44 | 34
MK506809 P. labiosus 10.| 129 122 126|139 40 [ 35| 32 | 36 | 38
AY780945 Paratylenchus sp. Subbotin-UCR 11.| 135 128 120 134| 45 | 41 | 48| 44 | 41 | 44
JX109836 Paratylenchus sp. PBD652 12.| 133 129 123|139 57| 63 | 67 | 53| 55| 61 | 58
MK506806 P. similis 13.| 132 | 126|126 133| 67 | 66 | 69 | 69 | 68 | 74 | 71 | 72
KF242237 P. idalimus 14.| 159 | 159 | 145 158 132 137[ 139 135 139] 144 136 [ 133 135
MW413579 P. shenzhenensis 15.| 145| 139 145 143 | 152 159| 162 | 157 152 162 ] 158 | 159 163 | 161
KR270601 P. rostrocaudatus 16.| 174 | 169 | 179 175] 189| 187 193 183 | 187 191| 183 | 176 181 ] 186 | 134
KF242241 P. aquaticus _B 17.| 166 | 164 | 168 | 164 | 179| 176 | 179 181 175] 183 | 174 181] 175 189 136 | 69
KR270602 P. leptos _B 18.| 159 162 175| 160 179 184] 189] 181 180 186 180] 180| 181 183 128 82 | 73
KT258978 P. minor 19.| 174 172 185 182 193] 192 194| 191 194 197| 198 191 193 | 206 | 146 | 142| 139] 135
MK506805 P. peraticus 20.| 136 | 128 | 90 | 124 | 140| 149| 148 146 | 152 152| 143 ]| 150 149 163 | 133 171 169 | 162 | 185
MW413581-MW413582 P. beltvillensis 21.| 41 [ 29 | 76 | 82 [ 129| 125] 122| 126| 135] 125 131| 136 130 155| 144 | 167 | 161| 158 167 | 133] ©
MZ265071-MZ265075 P. aciculus 22.| 2 | 32 | 76 | 87 [ 130 126] 124| 125 132 127] 133] 132| 130 157 143 172 | 164 | 157| 174| 134] 39| ©
KU291238 P. audriellus 23.] 6 | 38 | 82 | 89 | 133] 131|129 130 137] 131| 138 135 132 160 | 148| 176 | 168 161 175] 139| 45 | 6 0
MZ681502-MZ681504 Paratylenchus sp.1PRS-2021 24.| 76 | 74 | 92 | 96 | 127 126 126] 120| 125 123 128 130] 132| 153 | 128 165 160| 157 | 173| 140| 79 | 74 | 80 | 0-1
MW413680-MW413682 Paratylenchus sp. Ge16 PRS-2020 25.| 75 | 73 | 91 | 95 | 126 125] 125 119 124 | 122 127| 129] 131 152| 127 | 164 | 160 157 | 174| 140| 78 | 73 | 79| 2 | 01
MZ265108-MZ265111 P. macrodorus 26.| 80 | 76 | 4 | 65 | 124|122 123|121 129] 127 121|124 ] 125 145| 146 | 180 169| 176 | 186 92 | 78 | 78 | 84 | 95 | 94 ] 0-1
MW413646- MW413653, MZ671207-MZ671209 P. leptos 27.| 162 | 159 | 172 167 170| 172| 176 171 | 165] 170| 167 | 175 174 179 125] 101 84 | 78 | 119] 162 | 156 160| 165] 159| 159 | 173] 0-8
MZ265118, MW798283-MW?798285, OM348562-0M348566; OM348550-OM348551P. pedrami 28.| 167 | 160 | 167 | 168 | 161 | 164 | 167 | 165 167 172 175| 168 | 180 187 133 ] 123 | 111 | 112 115] 165| 164 | 165 170| 152 ] 151 | 168 | 100]0-18
MZ265079, MW798290-MW798291 P. baldaccii 29.( 169 | 159 | 174 | 171 | 156 158 | 162 | 161 165 165] 169 165| 177 | 184 141| 131 117 120 116 169 167 | 167 172 151 | 152 175 110| 38 | 0-5
KF668516-KF668524 Paratylenchus sp. WK-2013 30.| 158 | 152 | 156 154 163 ] 169 172| 167 163 ] 173 | 168 171 | 172 171] 19 | 145 146 139] 153 ] 135 154 | 156 | 161 ] 139] 139 157 136 | 142] 147] 0-3
KF242239- KF242240, MW413557 P. aquaticus 31. 156 | 154 | 158 | 160 169 169 | 168 | 168 171| 171]| 169 177| 176 181| 89 | 160| 151 151| 167 | 164 | 157 | 154 159 151| 150 159 | 146 | 156 | 163 | 102 | 8-15
MZ265130-MZ265133 P. verus 32.| 155 | 154 | 143 | 154 125| 131 132 128 | 134 | 138 138 | 132 128 27 | 163 | 187 189| 184 | 199 158 | 150 | 154 | 157 | 147 | 146| 142 | 177 | 184 | 184 | 173 | 181] 0
KF242242, MW798286-MW798289 P. zurgenerus 33.| 140 139 127| 140| 77 | 80 | 82 | 71 | 74 | 81| 72| 72 | 89 | 137|176 187 | 181 | 185| 196 | 154 | 144 | 139 | 141 | 135| 134 | 129 177| 178| 172 186 | 176 | 135 0-10
MW413672-MWA413674 Paratylenchus. Sp BE11 PRS-2020 34.| 149 143| 134|141 79| 80 | 83| 77 | 78 | 83 | 79 | 82 | 87 | 156 ]| 166| 182 177| 180] 196 | 147 | 142 147 150] 135 134 | 135 171 ]| 176 | 170 172 178 | 149] 71 | 0-2
MZ265119-MZ265120 P. recisus 35.| 141| 140| 128|138 76 | 78 | 84 | 75| 72 | 83 | 79| 78 | 83 | 151 | 161 | 183 | 176 177 197| 150 | 142 139| 142 | 127 126| 129 169 172| 170 | 171| 174 | 146| 67 | 21 J 0-1
MW413654-MW413655 P. microdorus 36.| 143|140 132|135 76 | 78 | 83 | 73| 72| 81| 79| 76 | 86 | 152 168 182 176| 178 195 149 | 142 | 141| 144 133|132 133|171 | 175|171 | 175] 180|144 62 [ 27 | 27| ©
KF242233-KF242236, KM875547, MK506804, MW413685-MW41368€ P. straeleni 37.| 160 | 154 | 159| 166 92 | 88 | 90 | 89 | 98 | 99 | 96 | 99 | 103 | 158| 184 ] 192 196 | 194 ]| 199 185 150 159 163 | 152 | 151 160| 193] 194 192 192 ] 188 151 | 113 | 116 114 | 117]0-21
MZ265064- MZ265069 P. parastraeleni 38.| 149 | 147 137[147| 74 | 73| 76 | 69 | 78 | 80 | 75 | 78 | 85 | 142] 170| 181 185] 184 ] 186 | 170| 148 148 152] 137| 136 138 180 177 176 | 179 175[ 137 92 | 95 | 90 | 95 | 49 | 0-1
KF242189-KF242190, MZ265114-MZ265115, MW413661-MW413663 P. neoamblycephalus 39.| 146 | 143|139 150| 88 | 86 | 86 | 86 | 84 | 90 | 89 | 86 | 49 [ 155| 177]| 196| 193 195 210| 167 | 147 | 144 | 147 145] 144| 138| 190 196 | 193] 186 | 187 [ 149 105 102| 98 [ 101 115] 99 | 0-2
MZ265127-MZ265129, OM348548-0M348549 P. variabilis 40.| 134 | 134| 129| 144| 84 | 80 | 86 | 79| 77| 91| 80 | 86 | 47 | 137| 156| 182 182 188 195| 150 137 132 138 128 | 127 128 175| 182 183 | 166 174| 126 94 | 81 | 79 | 85 | 112] 89 | 65 | 0-1
MZ265121-MZ265126 P. sheri 41.| 133|129 126 135| 70 | 70 | 71| 66 | 66 | 71 | 66 | 69 | 37 | 134]| 162| 179] 178 179| 196 | 153 130 131 ] 134 130| 129 125 176| 183 ]| 183 | 171| 170|129 81 | 76 | 76 | 79 | 97 | 74 | 47 | 42 J 0-1
MW798301-MW?798305 P. israelensis 42.| 129 127 124|134] 70| 70 | 71 | 66 | 64 | 72 | 66 | 68 | 37 | 132] 159| 178 175 178 194 | 149 130 127 130] 127| 126 123 | 175| 181 182 | 168 | 171|127 79 | 74 [ 74 | 77 | 97 | 74 | 46 [ 39| 4 | o
MZ265134-MZ265135, MW798310-MW798315, MW413687-MW413691, OM348552; OM348554—0M348555; OM348561P. veruculatus 43.| 142 139|134 147] 90 | 88 | 95| 83 | 86 | 94 | 85 | 85 | 51 | 144| 171| 175[ 178 181 ] 199 161 140 140] 142] 133| 132 133 | 175] 185| 184 | 180[ 179 137]| 92 | 87 | 88 | 91 | 109| 93 | 66 | 48 | 41 | 41 Jo-12
AY780946, KF242191-KF242197, MN783710, MW413575, MW234449-MW23445CP. nanus 44.1 138 134|129 137 73| 78 | 82| 71| 70 | 80 | 74 | 74 | 24 | 138 | 165 183 | 183 | 183 | 202 | 151 | 138 136 138 | 134 133| 128 175 187| 187| 174| 181|131 89 | 86 | 83 | 85 | 107| 83 | 45| 37 | 30 | 28 | 40 | 0-2
MZ265084-MZ265105, MW413631-MW413632, MW798294, OM348556—0M348560; OM348553; OM348543P. goodeyi 45. 138|135 128 132| 76 | 78 | 83 | 76 | 76 | 82 | 74 | 78 | 40 | 136 169| 180 177 179| 200 | 154 | 138| 136 139 131| 130 127| 175]| 188 | 186 | 178 177| 129| 84 | 80 | 78 | 81 | 104| 84 | 56 | 41| 30 | 29 | 42 | 26 Jo0-13
MT808205, MW716307- MW716309, MZ027484-MZ027485 P. lepidus 46.| 139 134 129|147 74 | 74 | 80| 67 | 69| 78 | 67 | 63 | 80 | 142 156 178 ] 176 | 177| 188 152 137] 137| 142 136 135] 130| 167 | 164 166 166 170| 136 91 | 89 | 83 | 92 [101| 84 | 96 | 87 | 73| 72| 88| 80 | 80 | 0-1
MW413629-MWA413630 P. elachistus 47.| 138 | 138 135|144 68 | 65 | 72 | 57| 63| 71| 65 | 51 | 83 | 143] 168| 178 183 | 184 197| 155 145 137 142 133| 132 136 176 | 178| 173| 175| 176| 136 75 | 80 | 81 | 78 | 102| 82 | 97| 84 | 76 | 75| 89 | 77| 76 | 71| 0O
KF242230-KF242233 Paratylenchus sp. 3 SAS-2014 48.| 132 128 122|138 54 | 60 | 64 | 50 | 52 | 59 | 57 | 5 | 69 | 132]| 157|175 180 181 191| 149 135 131 134 | 129 128 123| 174 | 168 | 165|169 | 177|129 71 | 81 | 77| 75| 96 | 75| 83| 83 | 66 | 65| 83 | 71| 76 | 60 | 48 ] 0-3
KF242226- KF242229, MN448364 P. dianthus 49.| 138 138 130| 146| 57 [ 56 | 64 | 56 | 51 | 59 [ 56 | 52 | 70 | 139 158 179 175| 175| 193 | 156 139 136 | 139 132 131 131 167|172 177| 168|168 137| 73 | 81| 73| 73| 88| 67 | 85| 82 | 63 | 62| 82| 68| 72| 66 | 55 | 49 ] 0-2
MW798273-MW?798282 P. indalus 50.| 134 135] 129|146 53 | 52 | 60 | 53 | 51 | 65 | 48 | 63 | 78 | 136 160 181 ] 178 | 175 191 150 141] 133 | 138 133 132] 130| 165| 169 164 171 176|131 81| 86 | 84 | 88 | 96 | 72| 93 | 82 | 74| 74| 84| 79| s0o| 77| 70| 60 | 65| ©O
MN535542-MN535546, MN783705, MW282760-MW282761, MW413568, MZ265080-MZ2265083 P. enigmaticus 51.| 127 | 125]| 123| 138| 47 | 49 | 57 | 45| 42| 55| 42 | 62 | 78 | 137]| 157| 180| 178 176 194 | 149| 132| 126 | 131 | 127| 126 | 124 | 166 166 | 161 | 168 | 174 132| 73 | 78 | 73| 80 |103| 78 | 97 | 86 | 74 | 74 [ 87 | 79| 81| 77 | 67 | 59 | 62 | 24 J 01
MN783704, MW413665-MW413667 Paratylenchus sp. D PRS-2020 52.| 131 | 126 123|134 47 | 44 | 52 | 42| 37| 44| 36 | 64 | 70 | 138 156 182| 174| 177| 190| 141 131| 129 135 120 119] 124 | 162 | 163|155 166 172|132 75 | 74 | 71 | 78 [ 96 | 75| 88 | 78 | 71 | 69 | 82 | 69| 73| 71 | 66 | 61 | 60 | 47 | 43 J 0-1
AY780943, MN088372, MN783703, MW413635-MW413642, MZ265106-MZ2265107 P. holdemani 53.| 126 | 123 125(139] 29 | 30 | 37 | 27| 26 | 25| 36 | 50 | 69 | 136 158 | 183 | 175 175| 197 | 147 129| 125] 130 122 | 121 126 165| 170| 166 | 168| 168|129 70 | 77 | 73| 71| 89 | 69 | 84 | 79 | 62 | 61 | 83 | 68 | 70| 72 | 53| 47 | 44| 52| 40| 34| ©
KF242202-KF242203 Paratylenchus sp. 4 SAS-2014 54.| 127 115| 121[ 128 24 | 20| 24 | 26 | 34 | 23 | 42 | 56 | 68 | 133] 156| 184 | 175 178 188 144 | 119 125 128 123 ] 122| 122 167 | 166 | 159| 166 | 169[ 127| 76 | 76 | 76 | 74 | 89| 75 | 86 | 84 | 66 | 66 | 88 | 75 | 76 | 75| 65| 53 [ 53 | 58 | 50| 41 | 23] 2
KY584086, MG925221 P. neoamblicephalus B 55.| 130| 119( 126|138 | 36 | 10 | 21 | 38 | 47| 44| 49| 67 | 73 | 142]| 165] 193| 183| 190 195] 154 | 129 129 134 130] 129 127| 177 168 163| 175( 172| 135| 85 | 84 | 83 [ 82 [ 91| 77| 92| 86 | 77| 77| 93 | 84| 84 | 80| 72 | 64 | 64 [ 58 | 56 | 52| 38 | 30 7
MW282762-MW282763 P. neoprojectus 56.| 124 112 119|133 29| 7 | 11| 31| 40| 37| 44 | 62 | 67 | 137]| 158 188| 175| 184 192 | 147 | 122 122| 127 | 124 123| 120 172| 165| 159 | 168 | 165]|131| 79 | 78 | 77 | 76 [ 90| 75| 85| 83 | 70| 70 | 90 | 80| 80 | 76 | 67 | 59 | 60 | 56 | 54 | 47 | 32| 22| 12| o
KX943308-309, KF242198-201, KY468899-903, MH790252, MN720102-103, MT668708-712,MW649124, MW649135-136, MW282762-763P. proyectus 57.| 134 | 122| 128|142 38 | 14 | 24 | 41 | 49| 46 | 52 | 72| 76 | 146| 166| 196 184 | 192| 200 157 | 131 | 132 137 | 133 | 132 129| 180| 173 | 167| 176|174 141| 89| 88 | 87 | 86| 95| 84 | 92 | 91| 79| 79| 96 | 88 | 88 | 84 | 76 | 69 | 66 | 64 | 61 | 55 | 41 | 31 | 21 | 14 Jo-28
AY780944, KU291239, KF242223-KF242225, MW798306-MW798309, OM348544 P. tenuicaudatus 58.| 123 | 123 123[133| 39| 37| 46 | 36 | 40| 47| 42 | 60 | 71 | 138]| 155 183 | 177 174 194| 143 | 130 121| 126 122| 121| 124 ]| 164 | 169| 163 | 165|171 134| 73 | 77 | 72 | 74| 96 | 75| 91| 84 | 72| 70| 86 | 73| 77| 72 | 64 | 57 | 55| 51| 43| 41| 34| 36 | 46 | 40 | 47 | 0-7
MW413559-MW413563 Paratylenchus sp. CD1696 59.| 123| 122 123|134 43 | 42 | 51| 43| 40| 51| 42 | 62 | 73 | 141] 153|183 178 179 195| 140| 132 121 | 127 123 ] 122| 124 165| 165] 159| 164 | 173| 136| 71| 72 | 66 | 70 [100] 79 | 93 | 83 | 74 | 72 | 92 | 73| 77| 71 | 57 | 59 | 56 | 47| 37| 39| 35| 44| 50| 43| 52| 32] 0
KF242220-KF242222, M\W413670 Paratylenchus sp. 2 PRS-2020 60. | 123 | 121|121 133| 34 | 37| 47 | 37| 35| 44| 38| 56 | 67 | 137| 153 185 181 177| 198 139 130 121 ] 127| 123 122| 122 163 | 167 | 161 | 164|172 132| 73 | 75| 69 | 72 | 99| 74 | 87| 80 | 68 | 66 | 86 | 68 | 72 | 69| 61 | 53 | 52 | 41| 35| 34 | 30| 38| 45| 39| 48| 27| 13 J 01
MW?798296-MW798299, MW413564- MW413566, MW413558, KF242204-KF242218P. hamatus 61.( 121 | 118 121|132 38 | 37 | 45| 39| 38 | 49| 41 | 59 | 71 | 135 154 | 184 | 180 179| 196 | 138 128 | 119 125 122 | 121 122| 166 | 164 | 159 165]| 170| 129| 74 | 76 | 70 | 73 | 97 | 75| 91| 83 | 72| 70| 90 | 70 | 74 | 71 | 59 | 56 | 54 | 45| 36 | 37| 32| 41| 44| 39| 48| 30| 14| 13| 0-5
MW?798270-MW798272 P. caravaquenus 62.| 127 118 | 117|136 31 | 28 | 34| 21| 36 | 33 | 43| 51 | 68 | 134| 154 185 177| 178 190 142| 127 125 130| 122| 121| 118|169 169 165]| 164| 165| 128| 74 | 80 | 78 | 76 | 92 | 72 | 84| 79| 67 | 67 | 85| 72 | 71 | 66 | 58 | 48 | 53 | 52 | 49| 41| 24| 24| 35| 28| 38| 39| 43| 37| 41] o
MNO088374, MW282754-MW282759 P. tateae 63.| 132 122|129 138| 18 | 26 | 34 | 33 | 45| 41| 49| 65 | 74 | 133]| 157 191| 182 181 | 200| 147 | 133 132| 137 132 131| 130 172| 164 | 162 168| 171|126 83 | 84 | 80| 80 | 97| 80| 90 | 86| 75| 75| 92| 80| 79| 80| 73| 62 | 62 | 58 | 51 | 52| 35| 27| 35| 28 | 37| 43| 47| 38| 42| 35 ] 2-6
MZ265136-MZ265141 P. vitecus 64.| 91 | 84 | 56 | 25 | 125| 125] 127 129 135 137 | 128 | 140| 127| 153 | 140| 176 | 162 | 164| 185|117 86 | 91 | 95| 91 | 91 | 56 | 168| 166 168 | 149 162 | 150 | 140| 136| 134 | 135 160 | 145] 143 | 134 | 128 | 125| 141| 130| 127 138| 142 | 139 | 147| 141 | 134 129| 134 | 125| 130| 125 133 | 130| 129 128 127| 131] 133] 0-1
MN129026-MN129029 P. sinensis 65.| 78 | 75 | 83 | 88 | 127 129] 128 122 129| 128 126 125] 136 145| 133 | 158 | 150| 155]| 159 124| 75 | 76 | 80 | 84 | 83 | 85 | 146 | 146 153 | 144 | 157 142| 135] 133 | 133 | 130| 163 | 141| 154 | 137 136 | 132 143 | 141| 141 | 144 | 135] 124 | 142 | 133| 124 121| 130| 125 132| 126 | 136 | 127| 128 ] 126 | 124 | 129] 132] 92 ] ©O
MZ265076-MZ2265078 P. amundseni 66.| 122 | 110| 117|127 12 | 22| 29| 22 | 32| 35| 37 | 54 | 63 | 127| 146 181 | 174| 171 188 ] 139 120 120 | 125 122| 121 ]| 118 162 | 159 155| 157|162 123| 72| 75 | 71 | 72| 85 | 67 | 83 | 76 | 64 | 64 | 84 | 69 | 72| 68 | 64 | 51 | 48 | 46 | 40| 40| 25| 20| 31| 23| 32| 29| 35| 26| 30| 25| 16 | 122 121] ©O
MZ265116-MZ265117 P. pandatus 67.| 78 | 75 | 7 | 64 | 123] 123|126 121 129] 130| 118 121 123 140| 144 | 177| 168| 173|184 94 | 78 | 76 | 82 | 92 | 91 | 9 [172]| 166|173 | 155 161 140 128 133 | 127 129| 157] 133| 137 126 124 122] 131| 126 126 130 135] 120 | 132 125 121 122| 127 123 128 121 | 130 122 123 | 121 121| 119 129 56 | 79 | 117




Table S3. Sequence difference count matrix ranges for COl among Paratylenchus species found in NCBI. Values in the diagonal showed the intra-specific variability of the species.

1chus Spp. Nucleotide difference Count Matrix_COl 320 pb 1 2 3 4 5 6 7 8 9 [ 20| 22 | 22 | 13 [ 24 | 25 | 26 | 17 | 18 | 19 | 20 | 20 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 [ 31 | 32 | 33 | 34 [ 35 | 36 | 37 | 38 [ 39 [ 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 50 [ 52 | 53 | 54 | 55 [ 56 | 57 | 58 | 59 [ 60 | €1 | 62 | 63
MW797009, OM348570, OM348574-0OM348577 P. pedrami 1.| .19
MW411828 Paratylenchus sp. CD2485 2. sg
MW150992 Paratylenchus sp. 106945 3. 51 7
MW411840 Paratylenchus sp. CD137 4. g 30 26
MW411824 Paratylenchus sp. CD1695 5. s5q 24 19 21
MW411825 Paratylenchus sp. CD604 6. sg 25 20 21 7
MW421683 Paratylenchus sp. 2 PRS-2020 BEI5 M2 7. 5s5 25 20 21 7 0
MW411830 Paratylenchus sp. CD1004 8. s5g 30 29 31 25 30 30
MW411833 Paratylenchus sp. CD1776 9. 49 25 23 31 25 28 28 30
MW411829 Paratylenchus sp. CD986 10.[ sg 35 29 24 24 26 26 38 34
MW411819 Paratylenchus sp. CD232 11.| g7 39 38 48 43 46 46 35 34 16
MW411820 Paratylenchus sp. CD2726 12. ¢ 39 38 48 43 16 46 35 34 16 0
MW411843 Paratylenchus sp. CD1223 13. 5g 44 42 49 43 44 44 38 42 55 43 43
MN711372 Paratylenchus sp. CA MOTSH 2020 N8981 14. 57 38 32 39 36 37 37 37 28 42 40 40 46
MF770905 Paratylenchus sp. N2508 15.| s5g 41 36 38 33 34 | 34 | 35 32 39 | 46 | 46 | 53 35
MN711377 Paratylenchus sp. Poland 1 TSH-2020 N9383 16.| 51 34 30 42 40 41 11 37 33 43 42 42 44 35 43
MW411837 Paratylenchus dianthus 17.[ 54 33 | 29 | 37 | 28 | 31 | 31| 39| 35 | 43 | 45 | 45 | 42 | 43 | 45 | 34
MWA411844 Paratylenchus sp. CD1692 18. 43 47 | 44 | 53 | 43 | 46 | 46 | 42 | 47 | 50 | 62 | 62 | 51 | 56 | 51 | 46 | 46
MW411839 Paratylenchus sp CD106 19.[ g5 62 57 56 58 58 58 61 59 60 | 71 71 71 55 58 | 59 57 | 48
MN711373 Paratylenchus sp Singleton TSH 20.[ 73 63 59 62 60 | 62 62 56 59 60 | 65 65 65 65 60 | 54 | 54 | 53 60
MW411838 P. aquaticus A 21.| s5g 58 | 53 | 55 | 46 | 51 | 51 | 48 | 47 | 55 | 61 | 61 | 56 | 58 | 52 | 61 | 66 | 56 | 70 | 70
MN711379 Paratylenchus sp. Glade 24 TSH 22.| ¢ 63 | 58 | 60 | 50 | 53 | 53 | 53 | 51 | 60 | 65 | 65 | 61 | 62 | 54 | 66 | 70 | 62 | 75 | 72 8
MN710982 P. capitatus 23.| 61 62 55 64 | 53 54 | 54 | 65 58 67 73 73 71 66 | 63 64 | 55 | 49 56 | 72 71 74
MN711366 Paratylenchus sp. Ireland IITSH 2020 N8550 24. 54 57 | 52 | 51 | 52 | s2 | 52 | 52 | s0 | 51 | 64 | 64 | 68 | 51 | 49 | 57 | 57 | 49 | 56 | 55 | 64 | 69 | 61
MN711379 P. aquaticus b MW411845 25.| 7 67 | 65 | 64 | e6 | 71 | 71 | 58 | 56 | 63 | 69 | 69 | 77 | 71 | 61 | 68 | 69 | 71 | 73 | 67 | 60 | 64 | 83 | 69
MN782402-403, MW316638-643, MW421686, MW797013, MZ262222-226_P. enigmaticus 26.| gq 14 | 14| 3¢ 29| 30 30| 36| 30| 39| aa | a4 | a8 | a2 | a5 | a0 | 39 | sa | 68 | 68 | 61 | 66 | 66 | 62 | 72 | 0-12
MW316638-MW316643 Paratylenchus sp_NL_PRS 27.[ 74 67 66 74 59 61 61 62 67 68 75 75 78 71 73 67 68 60 68 76 71 73 59 77 84 72 0
MN710985, MF770965-MF770966 P. wuae 28.| go 56 54 60 55 54 54 45 50 59 63 63 56 56 61 50 58 51 60 50 56 61 72 58 64 62 68 0
MN711361- MN711362, MN711352-MN711353 Paratylenchus sp_BITH 29.[ 74 71 | 69 | 77 | e9 | 73 | 73 | 69 | 67 | 78 | 76 | 76 | 74 | 71 | 81 | 73 | 68 | 72 | 88 | 73 | 78 | 80 | 8 | 80 | 8 | 72 | 85 | 52 | 16
MWA421703-MW421705 Paratylenchus sp_GE16 30.| 53 49 | 48 | 56 | 46 | 47 | 47 | 47 | 43 | 59 | 57 | 57 | 54 | 51 | 55 | 46 | 45 | 48 | 59 | 47 | 56 | 61 | 63 | 54 | 70 | 55 | 62 | 26 | 47 0
MZ262272-MZ7262274 P. vitecus 31.| s5g 60 | 56 | 63 | 59 | eo | 60 | 50 | 52 | 60 | 60 | 60 | 59 | 55 | 61 | 53 | 59 | 53 | 63 | 52 | 59 | 64 | 73 | 57 | 69 | 64 | 80 | 27 | 55 | 34 (]
MZ262247-MZ262251 P. pandatus 32.| g1 59 53 57 51 54 54 46 51 57 60 60 54 50 57 51 50 51 60 47 53 58 72 57 68 63 70 20 50 24 28 0
MZ262239-MZ7262244 P. macrodorus 33.| ¢4 62 58 62 55 58 58 47 58 61 70 70 64 60 63 52 60 49 64 53 58 66 74 54 71 67 72 16 57 27 29 21 | o1
MWA421639-MW421642 P. aculentus 34.[ 7 711 70 | 70 | eo | 62 | 62 | 65 | 63 | 69 | 77 | 77 | 70 | 72 | 75| 70 | 62 | 59 | 65 | 58 | e6 | 72 | 75 | 70 | 76 | 76 | 76 | 46 | €8 | 44 | 46 | 46 | 48 (]
MZ262212-MZ7262214 P. aciculus 35. 73 71 70 | 71 60 | 63 63 69 64 | 71 72 72 77 75 76 | 74 | 66 | 65 72 62 72 77 76 | 74 | 76 | 75 77 50 | 67 | 46 | 52 | 47 | 54 | 36 | 01
MZ262268-M2262271 P. verus 36.| 63 60 55 55 56 56 56 55 57 54 63 63 66 57 57 56 56 45 24 58 67 71 59 55 71 67 70 54 85 56 57 53 58 65 65 0
MN711370- MN711371 Paratylenchus sp_NORWAY 37.( 57 37 34 | 42 37 | 42 | 42 27 37 | 46 37 37 36 | 37 | 40 | 40 | 40 | 49 63 62 52 57 62 55 65 | 40 | 66 | 52 69 50 | 51 | 49 55 69 71 57 0
MW421675-MW421682, MZ262245-MZ262246 P. neoamblycephalus 38.| g3 47 44 53 47 48 48 41 47 57 47 47 8 48 55 45 43 57 74 70 60 63 73 75 80 50 80 56 74 58 63 56 66 75 79 67 39 | 09
MW?797019-MW?797020 P. israelensis 39.| 63 43 40 45 40 43 43 35 39 50 46 46 31 40 48 40 42 51 66 62 58 62 61 61 73 49 68 56 75 57 60 56 59 73 78 61 35 36 1
MZ262253-MZ7262261 P. sheri 40.[ 7, 53 49 55 48 52 52 48 51 59 56 56 39 50 58 51 51 57 72 71 65 69 76 75 83 56 81 61 77 65 69 58 65 77 81 68 47 42 32 | 0-18
MW238474-MW238475, MW421668-MW421674, MW411834-MW411836 P. nanus 41.[ 5g 47 | 43 | 49 | 43 | 45 | 45 | 44 | 43 50 | 59 59 | 43 | 46 | 46 | 41 | 42 | 47 59 57 60 | 64 | 62 59 72 51 66 | 51 72 | 48 | 60 | 51 55 64 | 67 | 59 | 49 | 43 38 | 48 | 02
MW421717-MW421722, MW797024-MW797029, OM348571 P. veruculatus 42.| 71 58 53 61 54 | s4 | 54 | s6 57 63 66 | 66 | 55 57 54 | s0 | 48 | 59 72 69 73 76 | 72 69 80 | 60 | 79 69 84 | 62 71 63 71 77 | 81 67 | 56 | 59 51 51 | 46 | 021
MZ262265-MZ7262267, OM348569 P. variabilis 43.| 5g 39 35 | 4 39 39 39 36 37 | 44 | 49 | 49 35 | 43 | 44| 384 | 39| 46 | 54 | 54 | 52 57 57 59 71 | 42 71 | 49 71 | 44 | 53 | 47 | =1 62 66 | 56 | 42 38 | 32 | 42 24 | 40 0
MW421649, MW797014-MW797015, MZ262227-MZ262238, OM348572—-0M348573P. goodeyi 44.| 73 58 54 62 56 57 57 56 58 64 65 65 54 55 57 50 49 61 70 65 74 78 74 73 82 61 83 68 85 62 74 61 69 77 79 70 56 55 48 53 43 39 36 | 0-18
MW421687-MW421688 Paratylenchus sp_BE11 45.| 57 36 36 36 33 36 36 29 34 44 51 51 54 45 34 39 38 51 65 61 61 63 65 51 61 42 69 59 79 56 62 59 58 67 75 63 41 57 49 62 51 60 50 63 0
MW421666-MWA421667, MN782406 P. microdorus 46.| g 39 36 41 37 38 38 32 39 46 47 47 56 43 38 44 44 56 65 65 63 67 72 62 68 43 75 64 80 63 61 62 63 72 78 63 40 59 54 60 57 60 51 62 32 | o-10
MZ262262-MZ262264 P. tateae 47.[ 61 33 29 27 30 | 30 ] 30| 31 34 | 31| 46 | 46 | 53 35 35 | 41| 44 | 50 | 58 | 65 58 | 61 64 | 45 69 37 61 62 80 | 55 65 60 | 63 74 | 74 | 55 | 41 55 | 46 | 59 | 53 60 | 48 | 62 | 40 | 45 0
MN782407-MN782413, MW421700-MW421702 Paratylenchus sp_F 48.] s5g 40 37 36 33 34 34 27 33 37 42 42 43 40 32 41 43 52 63 60 47 52 65 56 63 43 69 47 74 46 49 48 53 69 70 59 34 48 39 52 44 59 38 58 40 45 39 | 01
MW421643-MW421646 P. elachistus 49.| 54 36 31 | ;1 32 33 33 32 35 38 | 46 | 46 | 50 | 43 | 41 | 42 | 42 54 | 62 62 56 | 60 | 59 60 | 71 | 40 | 69 52 76 | 54 | 55 52 58 | 75 73 58 | 38 | 53 | 45 54 | 52 61 | 43 64 | 43 | 47 | 44 | 26 0
MN782405, MW421689-MW421699 Paratylenchus sp_D 50.| 43 19 16 26 19 22 22 21 20 31 35 35 39 31 34 31 26 41 58 60 47 51 54 52 55 24 57 46 57 39 48 43 52 60 60 53 27 42 39 46 40 50 37 56 32 35 27 33 31 0
MW421650-MW421658, MW797018 P. holdemani  51.[ 53 24 18 26 19 20 20 26 22 31 42 42 45 33 34 34 36 49 60 60 49 52 55 49 65 28 63 52 65 43 52 47 54 67 66 55 36 49 40 55 46 55 37 59 30 37 31 34 33 14 0
MW797005_MW?797008 P. indalus 52.| 53 12 10 24 15 16 16 23 20 31 39 39 42 37 40 33 26 43 58 60 55 59 55 52 65 17 62 53 66 43 57 54 57 66 67 56 33 45 41 51 44 56 34 58 32 35 30 36 27 14 17 0
MN782401, MN711358-374, MW421708-716, MW411831-832P. straeleni 53.( g5 70| 70| 74 | e8| 72 | 71 | 69 | 67 | 76 | 74 | 74 | 73| 74| 72| 71 | 69 | 77 | 93 | 88 | 89 | 92 | 8 | 8 | w01 | 73| 93 | &5 | & | 79 | 87 | 90 | 91 | 92 | 92 | &9 | 72 | 6 | 70| 72| 5| 78| 71| &2 | 5| 70| 74| 73| 76 | 65 | 70 | 67 ] 031
MZ262215-MZ262219 P. amudseni 54.| 61 35 30 25 30 30 30 36 35 28 47 47 55 44 40 48 45 56 60 60 57 62 68 58 67 39 67 61 75 56 60 60 65 73 71 56 48 59 54 64 57 68 47 65 47 44 33 38 39 30 32 30 80 (]
MF770889-890, MN711342-351, MN734387-388, MW411840-843 P. projectus 55.| 73 43 40 25 37 37 37 41 44 39 59 59 59 52 49 52 50 63 69 72 66 71 74 65 76 44 80 68 81 63 71 65 70 83 81 64 52 62 56 61 60 68 50 69 49 50 41 46 50 38 38 37 73 37 | 0-25
MZ262208-MZ7262211 P. parastraeleni 56.| gg 33 32 39 41 40 40 34 31 43 45 45 43 38 38 32 34 47 66 55 57 59 66 56 64 38 64 48 69 48 53 53 56 71 75 63 36 46 41 49 42 51 36 56 38 43 39 38 36 27 35 30 58 44 49 0
MT828831,MZ501562, MZ501585, MZ496460, MZ489468 P. lepidus 57.| 70 45 45 50 50 51 51 43 43 54 52 52 54 48 45 50 50 59 68 66 63 68 69 59 68 50 72 63 81 60 67 61 71 83 82 70 43 59 52 66 50 66 54 69 57 54 48 47 54 40 46 44 82 52 61 43 0
MW?797012,MZ262220-M7262221 P. baldaccii 58.| 33 60 | 55 | 67 | s6 | 61 | 61 | 53 | 53 | 63 | 63 | 63 | 57 [ 51 | 55 | 59 | 61 | 57 | 64 | 70 | 55 | s8 | 70 | 61 | 58 | 65 | 77 | 53 | 76 | 59 | 57 | 56 | 63 | 75 | 79 | 6o | 51 | 58 | 61 | 64 | 61 | 71 | 60 | 73 | 62 | 65 | 62 | 52 | 52 | 51 | 58 | 58 | 8 | 61 | 74 | 55 | 63 (]
MW421659-MW421664, MZ669975-MZ669976 P. leptos 59.( g1 67 65 69 61 65 65 66 60 67 71 71 80 71 71 64 62 68 78 76 56 60 76 73 68 68 81 73 84 69 71 72 74 77 76 81 68 82 84 88 81 84 73 86 64 69 75 70 70 60 66 63 95 70 74 73 81 67 | 014
MW?797003-MW?797004 P. caravaquenus 60.| 55 28 24 27 22 23 23 32 27 33 39 39 44 34 40 40 33 53 59 64 56 60 58 55 71 31 62 62 69 50 56 60 66 63 68 57 37 49 43 53 52 60 43 64 38 39 31 40 38 21 26 19 69 29 41 41 51 60 67 0
MW?797010-MW?797011 P. zurgenerus 61.| s5g 30 31 33 27 32 32 3 31 40 35 35 40 38 36 39 41 44 63 59 50 54 67 54 59 35 63 48 71 50 52 49 50 65 70 57 29 43 37 50 46 57 38 58 29 33 32 29 35 24 29 25 68 39 43 34 46 54 67 34 1
MW797021-MW797023, MW411826 P. tenuicaudatus 62.[ 57 27 22 22 20 23 23 28 30 30 45 45 45 40 37 39 36 47 62 60 52 57 58 46 64 31 72 59 68 49 60 53 58 69 67 53 36 48 41 53 48 56 42 60 35 42 27 37 41 20 18 20 65 35 36 43 47 62 67 29 30 | o-10
MW411821-MW411823, MW797016-MW797017 P. hamatus 63.| s5) 28 23 23 10 13 13 27 29 25 | 44 | 44 | 40 | 36 | 33 39 32 | 43 59 59 | 43 | 48 | 57 52 64 | 32 62 55 70 | s0 | 57 | 49 57 | 63 64 | 56 | 36 | 44 | 36 | 47 | 40 | 54 | 40 | 56 | 33 36 | 33 29 | 32 21 23 21 71 30 | 38| 41| 46 | 58 | 62 23 29 22 | o4




Table S4: Matrix codes for Paratylenchus aquaticus close related species, including: P. aquaticus, P. humilis, P. pandus,
P. triincisus, P. variatus.

-ABCDEFGHIJKLMNOPQRSTUVWX
aquaticus T |12 21222121 ]2]1[2] 4 [324[32[4]223[1[1[23/1[1]2
humilis T |11 [ 2141111212 1 [2[1[1[1]32[1][1]23][1[1]1
pandus T [21]3 212 1[2[1[1[1][4]1] 3 [324] 23 2 [21] 13 [21]1]1]21
triincisus_ T | 1[3 2122 [2[1[1]2]1]2[3245[34[23]3[2]2[2[1[12[1[1]12
variatus_T 312120211114 1]31245/324 213 2 [ 2 [ 13 [21] 1] 1][12
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