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Abstract

Taxonomy and DNA sequences of Thrips in suborder Tubulifera was studied by surveying
and collecting other crops such as agricultural plants, horticulture plants, and ornamental plants
in the Middle, Northeast and Northern part of Thailand during October 2017 to September 2020.
Thrips was taken to Entomology and Zoology Group, Plant Protection Research and Development
Office, Department of Agriculture for detecting by study the taxonomy and morphology from
permanent slides including compared with the specimens of Thirps in DOA Insect Museum. The
result from detecting Thrips, 361 were found to represent Thrips in suborder Tubulifera Family
Phlaeothripidae (3 genera, 3 species): 34 Cuban laurel thrips; Gynaikothrips ficorum (Marchal), 325
Gold-tipped tubular thrips; Haplothrips gowdeyi (Franklin) and 2 Podothrips sp.. Some samples of
each location that preserved in 95% alcohol were analyzed by using PCR technique with
mitochondrial COI gene in order to reveal lineage. The results of Neighbor Joining/UPGMA showed
molecular identifications, 3 genera were found to be Gynaikothrips, Haplothrips and Podothrips.
Photographic taxonomic characters of 3 species were provided. The results were
contributed to be Insect Museum Databases for exported and imported agricultural goods
considering and application of management strategies.

Keyword Tubulifera Taxonomy Molecular Biology
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ihiegnamdglnildsuunaindowiuneld stereo microscope (Freganguifiaiuiaegs
Advalasans) fiususuldmnurasiuiiludnudiduiuauesdu Cytochrome oxidase subunit |
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ABnsarsuua COI U5uu§eanisnisineives Karimi, et al. (2010)
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_unshethamaglil 1 sheghsly microcentrifuge tube Aua 1.5 fadans fae
sterilized polypropylene pestle laganiiun15n1unssuIsvesynann DNeasy
blood and tissue giagen kit

- thansavanefild incubated figaumndl 95 ssmwaldea 10 unil i
thidiasestiuusanis (centrifuge) 71 14,000 50U/un#t 1Ian 2 W7 Tigamgiivies

- gransazaneandlaiild 2 lulasans wielfidu DNA Template Tudumeu PCR

(polymerase chain reaction)

n1sAnEEiy COl Tnawmatia PCR

~ @nw1iu COI (cytochrome oxidase subunit 1) @silvunn 642bp uazid
Conserved region ¥8udasnyin (1slam) Iagly universally conserved mtDNA
COl primers, LC01490 wag HC02198 (Folmer, et al., 1994)

- thansavanedlaildainde 3 uFAzendu 10mM dNTPs, 5 U/ul Amplitaq,
25 mMMgCl, , 10X PCR buffer, 20mM sense and antisense primer Gﬁy’umauuaz

gaunilveatunaun1s¥in PCR (Biomethra Thermo Cycler) fg

Initial denaturation 7l 94 °C 3 U9

Denaturation 7i 94 °C 1w

Annealing #i 52 °C 30 Ui - 35 cycles
Extension fi 72 °C 90 Ui

Final extension 7i 72 °C 30 W7

- ety purified Ineanliununssuisvesynann Bioneer’s PCR purification kit
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(Hall, 1999), nBLAST program, MEGA4 (Kimura, 1980) uag neighbor-joining tree
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wuameamsitedeviinveundelnduduges Tubulifera
1 - Forewings parallel-sided, not constricted medially; antennal segment Ill with one outer
sense-cone, head as long as board or longer, tube longer than head, metathoracic
sternopleral suture absent, maxillary stylets shorter and wider apart, abdominal terga |l
to VI (or VII) each with pair of sigmoid wing retaining setae, setae on abdominal tergite
IX longer than half length of tube......cocoiviivie Gynaikothrips ficorum
- Forewings not parallel-sided, maxillary stylets Narmrower.........cccoevvveennceeeeeee, 2
2 - Metathoracic sternopleural sutures absent, fore femur unarmed, abdomen gradually
fore tarsus with or without tooth; antennal segment VIl as long as segment VI, antennal
segment lll with one or two sense-cones, antennal segment IV with three sense-cones
....................................................................................................... Haplothrips gowdeyi (Franklin)
- Metathoracic sternopleural sutures present, basantra well developed, usually longer

than board, fore tibia often with an inner subapical tubercle..........cccccccovueunce. Podothrips

LW§81V\|1V|‘5 Gynaikothrips ficorum (Marchal, 1980)



Phloeothrips ficorum Marchal, 1908: 252, Leptothrips flavicornis Bagnall, 1909: 529,
Liothrips bakeri Crawford DL, 1910: 161, Leptothrips reticulatus Karny, 1912: 22, Gynaikothrips
flavus Ishida, 1931: 40, Haplothrips blesai Plata, 1973: 165
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waelnvia Haplothrips gowdeyi (Franklin, 1908)

Anthothrips gowdeyi Franklin, 1908: 724, Anthothrips usitatus Bagnall, 1910: 695,
Anthothrips variabilis Crawford DL, 1910: 166, Haplothrips karnyi Bagnall, 1913: 296, Haplothrips



brevicollis Bagnall, 1913: 297, Haplothrips soror Schmutz, 1913: 1036, Haplothrips sororcula
Schmutz, 1913: 1036, Anthothrips dozieri Watson, 1918: 71, Haplothrips mahensis Bagnall, 1921: 267
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Figure 1 Morphology of Cuban laurel thrips; Gynaikothrips ficorum (Marchal, 1980)
A. Slide permanent B. Head-Pronotum

C. Metanotum D. Tergites IX-X (tube)
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Figure 2 Morphology of Gold-tipped tubular thrips; Haplothrips gowdeyi (Franklin, 1908)
A. Slide permanent B. Head-Pronotum

C. Mesopresternum D. Tergites IX-X (tube)



Figure 3 Morphology of Podothrips sp.
A. Slide permanent

C. Metanotum

B. Head-Pronotum

D. Fore tibia and tarsus
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DQO075062.1_Scirtothrips_dorsalis 0.37963
DQ228495.1_Thrips_palmi 0.10261
AB277220.1_Frankliniella_schultzei 0.07721
Podothrips_sp._Phichit1 0.00138
Podothrips_sp._Phichit2 0.00017
Gynaikothrips_ficorum_Chiangrai1 0.01658
Gynaikothrips_ficorum_Chiangrai2 0.03777
Gynaikothrips_ficorum_Suratthani1 0.00259
Gynaikothrips_ficorum_Prachuapkhirikhan1 0.00285
Haplothrips_gowdeyi_Kanchanaburi3 0.01112
Haplothrips_gowdeyi_Lampang1 0.00918
Haplothrips_gowdeyi_Chiangmai1 0.00632
Haplothrips_gowdeyi_Phrae2 0.00306
Haplothrips_gowdeyi_Phrae1 0.00313
Haplothrips_gowdeyi_Prachuapkhirikhan3 0.00342
Haplothrips_gowdeyi_Ratchaburi1 0.00691
Haplothrips_gowdeyi_Nakhonratchasima2 0.00232
Haplothrips_gowdeyi_Nakhonratchasima1 0.00697
Haplothrips_gowdeyi_Buriram1 0.00567
Haplothrips_gowdeyi_Khonkean1 0.01388
Haplothrips_gowdeyi_Nakhonnayok1 0.00926
Haplothrips_gowdeyi_Loei2 0.00773
Haplothrips_gowdeyi_Ubonratchathani1 0.00929
Haplothrips_gowdeyi_Sukhothai2 0.00464
Haplothrips_gowdeyi_Phetchabun1 0.00929
Haplothrips_gowdeyi_Yasothon1 0.00612
Haplothrips_gowdeyi_Prachuapkhirikhan2 0
Haplothrips_gowdeyi_Kanchanaburi4 0.00616
Haplothrips_gowdeyi_Lamphun1 0.00313
Haplothrips_gowdeyi_Kanchanaburi6 0.01075
Haplothrips_gowdeyi_Phetchaburi2 0.00783
Haplothrips_gowdeyi_Phetchabun2 0.00589
Haplothrips_gowdeyi_Amnatcharoen1 0.00387
Haplothrips_gowdeyi_Loei1 0.00929
Haplothrips_gowdeyi_Kanchanaburi2 0.00309
Haplothrips_gowdeyi_Nakhonnayok2 0.00309
Haplothrips_gowdeyi_Kanchanaburi1 0.00384
Haplothrips_gowdeyi_Rayong1 0.007
Haplothrips_gowdeyi_Chiangmai3 0.00233
Haplothrips_gowdeyi_Prachuapkhirikhan4 0.00757
KP871389.1_Haplothrips_gowdeyi 0
Haplothrips_gowdeyi_Sukhothai1 0.01317
Haplothrips_gowdeyi_Phetchaburi1 0.00861
Haplothrips_gowdeyi_Chiangmai2 0.00154
Haplothrips_gowdeyi_Kanchanaburi5 0.00464
Haplothrips_gowdeyi_Prachuapkhirikhan1 0.00619
Haplothrips_gowdeyi_Phichit2 0.0031
Haplothrips_gowdeyi_Phichit1 0
Haplothrips_gowdeyi_Phetchaburi3 0.00774
Haplothrips_gowdeyi_Kampangphet1 0.00929
Haplothrips_gowdeyi_Lopburi1 0.00463
Haplothrips_gowdeyi_Lopburi2 0.00156
Haplothrips_gowdeyi_Phetchabun3 0.00157
Haplothrips_gowdeyi_Phetchabun4 0.00309
Haplothrips_gowdeyi_Nakhonnayok3 0.00775
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Figure 4 Phylogenetic trees showing the relationship among three thrips populations which
collected from the other crops in Thailand comparing with Scirtothrips dorsalis,

Thrips palmi and Frankliniella schultzei



Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020

Number of
Province District Sub-district Host Plants Location Accession No.
thrips samples
Gynaikothrips ficorum (Marchal, 1980)
Chiang Rai Mae sai Pong pha Chrysanthemum 5 N 20° 23" 0” Chiang Rail
E 99° 55" 11”7
Chiang Rai Mae sai Mae sai Chrysanthemum 9 N 14° 22" 24” Chiang Rai2
E 99° 58" 38”
Surat Thani Ban na san Kwuan su pan Olive 10 N 8° 52" 23”7 Surat Thanil
E 99° 23" 37”7
Prachuap Khiri Kui bu ri Sam ka thai Banyan 10 N 120° 11" 21”7 | Prachuap Khiri Khanl
Khan E 99° 51" 3”7
Total 34
Haplothrips gowdeyi (Franklin, 1908)
Phrae Den chai Sai yoi Cockscomb 6 N 18° 4" 28”7 Phrael
E 99° 59" 48.8”
Phrae Long Boh lek long Globe Amaranth 12 N 18° 1" 27.4” | Phrae2
E 99°439.9”
Lampang Mae tah Mae tah Mango 6 N 18° 10" 22.6” | Lampangl
E 99° 33" 27.1”
Lamphun Ban hong Ban hong Spring onion 4 N 18° 19" 269” | Lamphunl
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E 98° 48" 292”7

Chiang Mai San sai Mae fhak Potato a4 N 19°2"46.2” | Chiang Mail
E 98° 57" 60”7

Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020 (Continued)
Number of
Province District Sub-district Host Plants Location Accession No.
thrips samples

Chiang Mai Sa meong Sa meong Nua Basil 8 N 18° 57" 51.1”7 | Chiang Mai2
E 98° 43" 32.1”

Chiang Mai Sa meong Sa meong Nua Papaya 15 N 18° 57" 100" | Chiang Mai3
E98° 44" 51.7”

Phichit Muang Rong chang Lotus 2 N 16° 27" 45”7 Phichit1
E 100° 17" 17

Phichit Muang Rong chang Gardenia 5 N 16° 29" 6”7 Phichit2
E 100° 17" 1”7

Sukhothai Srisachanalai Tha chai Mango 5 N 17° 24" 35” Sukhothail
E 99° 48" 14”7

Sukhothai Srisachanalai Tha chai Marigold 5 N 16° 28" 55” Sukhothai2
E 99° 44" 14”

Kamphaeng Phet Sai ngam Ma ha chai Lotus 3 N 17° 24" 41”7 Kamphaeng Phet1
E 99°48 21”7




Phetchabun Khao kho Sa daoh pong Rambutan 8 N 16° 35" 22”7 Phetchabunl
E 100° 57" 46”

Phetchabun Khao kho Nong mae na Avocado 18 N 16° 35" 22”7 Phetchabun?2
E 100° 35" 46”

Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020 (Continued)

Number of
Province District Sub-district Host Plants Location Accession No.
thrips samples
Phetchabun Lom sak Nam chun Sweet basil 2 N 16° 42" 54” | Phetchabun3
E 101° 10" 51”7
Phetchabun Lom sak Nam chun Yard long 2 N 16° 42" 50” | Phetchabund
bean E 101° 11" 45”7
Loei Phu rua Pla pah Tea tree a4 N 17° 17" 56” | Loeil
E 101° 24" 39”
Loei Chaing khan Bu hong Custard 14 N 17°53°49” | Loei2
apple E 101° 42" 54”
Khon Kaen Muang Sila Peanut 8 N 16° 29" 6”7 Khon Kaenl
E 102° 49" 507
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Nakhon Ratchasima | Wang nam Wang mhee Sweet basil 10 N 14° 23" 26” | Nakhon Ratchasimal
kheaw E 101° 42" 33”
Nakhon Ratchasima | Wang nam Thai sa ma kee Marigold 8 N 14° 22" 24” | Nakhon Ratchasima2
kheaw E 101° 52" 44”7
Yasothon Pah tiew Kra jai Sunflower 9 N 15° 87" 8” Yasothon1
E 104° 19" 38”
Amnat Charoen Muang Bong Sunn hemp 9 N 15°52" 26” | Amnat Charoenl
E 104° 39" 24”
Ubon Ratchathani | Warin cham lhab | Bung wai Marigold 6 N 15°9" 5”7 Ubon Ratchathanil
E 104° 45" 50”

Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020 (Continued)

Number of
Province District Sub-district Host Plants Location Accession No.
thrips samples
Buriram Nang rong Nong sa nho Marigold 10 N 14°44" 7”7 Buriram1
E 102° 55" 6”7
Nakhon Nayok Muang Sri nawa Santol 8 N 14° 15" 5”7 Nakhon
E 101° 16" 41”7 Nayok1
Nakhon Nayok Muang Sri nawa Golden 6 N 14° 13" 35”7 Nakhon
dragon E 101° 16" 9”7 Nayok?2
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Nakhon Nayok Muang Sarika Mangosteen 7 N 14° 17" 16” Nakhon
E 101° 13" 48~ Nayok3

Lopburi Chai ba dan Tha din dam Asparagus 6 N 15° 7 207 Lopburil
E 101° 13" 49~

Lopburi Chai ba dan Tha din dam Asparagus 7 N 15° 7 20”7 Lopburi2
E 101° 8" 20”

Phetchaburi Cha am Nong sala Marigold 6 N 12°53'50.4” Phetchaburil
E 99° 59" 20.7”

Phetchaburi Cha am Nong sala Marigold 12 N 12° 53" 50.4” | Phetchaburi2
E 99° 65 41.3”

Phetchaburi Tha yang Nong jok Sunn hemp 9 N 12° 58" 00.5” | Phetchaburi3
E 99° 58" 52.5”

Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020 (Continued)

Number of
Province District Sub-district Host Plants Location Accession No.
thrips sample
Prachuap Khiri Muang Aow noi Papaya 3 N 11° 557 00.5” | Prachuap Khiri Khanl
Khan E 99°47 59.6”
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Prachuap Khiri Hua hin Thab tai Dragon fruit 4 N 12° 32" 26.0” | Prachuap Khiri Khan2
Khan E 99° 49" 38.8”
Prachuap Khiri Muang Bo nok Mango 15 N 11° 59" 21.6” | Prachuap Khiri Khan3
Khan E 99° 45 35.2”
Prachuap Khiri Pran buri Nong ta tam Mango 13 N 12° 25" 13.6” Prachuap Khiri Khan4
Khan E 99° 49 9.2”
Ratchaburi Muang Rang bua Papaya 3 N 13°32° 01.1” | Ratchaburil
E 99° 33" 35.5”
Kanchanaburi Muang Chong sa dao Dragon fruit 2 N 14° 12" 26.3” | Kanchanaburil
E 99° 12" 13.9”
Kanchanaburi Muang Chong sa dao Dragon fruit 8 N 14° 12" 42.3” | Kanchanaburi2
E 99° 16" 21”
Kanchanaburi Dan ma kham tia | Dan ma kham Corn 8 N 13° 50" 08.1” | Kanchanaburi3
tia E 99° 19" 09.7”7
Kanchanaburi Tha muang Thung thong Roselle 3 N 13° 53" 53.2” | Kanchanaburid
E 99° 38" 50.2”
Kanchanaburi Tha maka Tha mai Asparagus 9 N 13° 55" 3.24” | Kanchanaburi5

F 99° 47" 52.39”

Table 1 Location and number of thrips samples collected from the other crops during October 2017 — September 2020 (Continued)
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Number of
Province District Sub-district Host Plants Location Accession No.
thrips sample
Kanchanaburi Sai yok Singh Long pepper 6 N 14° 05" 108” | Kanchanaburi6
E 99° 96" 40.0”
Rayong Pluak dang Mab yang pon Stevia 7 N 13° 1" 20.77 Rayongl
E 101°6" 77.6”7
Total 325
Podothrips sp.
Phichit Muang Rong chang Winter 1 N 16°26" 7”7 Phichitl
jasmine E 100° 17" 1”7
Phichit Muang Rong chang Globe 1 N 16° 26" 9” Phichit2
Amaranth E 100° 21" 37
Total 2
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