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Soil samples were collected from onion fields in Si Sa Ket, Yasothon, Ubon
Ratchathani, Buri Ram, Nakhon Ratchasima, Mae Hong Son, Chiang Rai, Chiang Mai,
Lamphun, Uttaradit, Tak, Ratchaburi, Kanchanaburi, Suphan Buri and Nakhon Pathom
provinces during October 2016 to March 2018. Nematodes were extracted from 128
soil sample to determine the presence of lesion nematodes. Pratylenchus spp. was
detected in 12 samples and subsequently corn was grown in each soil sample to
increase nematode number. Monoxenic culture of single Pratylenchus female was
carried out using corn root tissue culture. Pratylenchus species were identified by
comparing the D2D3 expansion region of 28S large subunit ribosomal RNA gene with
database in the GenBank in combination with morphology study. Pratylenchus
dellatrei were identified from 11 samples and P. brachyurus was identified from 1
sample. In this study lesion nematodes were found in onion fields in Kanchanaburi,
Suphan Buri and Ratchaburi, provinces. However, the pathogenicity and damage

potential to onion of both species is unknown and should be determined.
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P. breviobesus, P. coffeae, P. delattrei, P. neglectus, P. nongkiensis, P. penetrans, P.

scribneri, P. sudanensis, P. tenuis, P. thilandicus, P. thornei, P. vulnus, P. zeae Wa¥
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Luca et al. (2004) Tga1auiianalolnadiu D3 expansion region 98¢ 28S large subunit

= 1

ribosomal RNA genes Ainwiaruuansravedldidounsssinunasdndug s wuii
Tdoursssnurariafifidnwugnsdusiuadiondsiu enadidduianalolndsaiu Al
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nvaeuvilnldineunagsnunalagldiintendiinewarduguingl asivaey
ey TInglagnsiisuiisuaiduiiinilelnadiu D2D3 expansion region ¥ad 285
large subunit ribosomal RNA gene fugiudaya adndiduieainldiioudes 1 fasoe
GeneReleaser® (BioVentures) muduuzinfiuuuufunansoe $3ufu3snnsmy Schizas
et al. (1997) Wdudesndldioudoasinunaldaslunasn microcentrifuge vu1m 500

Tulasdns ualu PCR Buffer Il (500 mM KCl, 100 mM Tris-HCL, pH 8.3) U3u1a5 20

lulasing Aagdiudaigved pipette tip Uvasawdluiifgamad 70°C Yuuu 10 w1

Wi proteinase K auidudu 10 Sadnsu/dedans Usung 2 lulasdns adlunaonuazus
#1 55°C lugathnuauaamgiuIuUssana 3 93l nuudmaenldly heating block 9

aaunQll 100°C w1 5 Uil LeNYANIIN19IUYDY proteinase K 1d GeneReleaser® 20
lulesansasiuvasn Wvasalaluanlulasnngda 1000 398 w1 6 w19 Juwidesi 10,000

1 = = < a a 1 1 1 . .
seusiouIuIY 1 w1 wivauenedludiulaldadlunasn microcentrifuge un 1.5

aaa

fiaddns 1Auf -20°C UGATen PCR Tanldg forward primer D2A (5- ACA AGT ACC GTG
AGG GAA AGT TG -3) ag reverse primer D3B (5- TCG GAA GGA ACC AGC TAC TA -3)

(Baldwin et al, 1997) Ingldan1agUfATen PCR M5u27n hot start 94°C U1y 7 unil
amplification cycle 35 89U Usznaunay denature 7 94°C W 1 Wil annealing #i 50°C
W 1 il way extension 7 72°C wau 1 unft Wileau amplification cycle w&a mudae

final extension 71 72°C w1y 10 un#t Tae TdrunauvesjiZen PCR (yn Gotaq Flexi DNA
Polymerase) Usunnssan 15 lulasans laun 5x buffer 1.5 lulasans MgCl, (25 mM) 1.5
lulasans dNTP (10 mM) 1.2 Tulasans Twsiues (10 pmol/ul) ogvaz 0.3 lulasdns Taq
DNA polymerase (0.1 unit/uL) 0.3 lulasans nuclease free water 7.1 lulasansuazAou
wfuuuy 3 lilasdns Wnviinadiduelasivassldadlueeaiinysinumstusnsm iy

T-Advanced (Biometra)

thrdndgianufizen PCR Mduaseildluinnesidenadidnlnslnida lagld
1.5% agarose gel Tu 0.5x TBE buffer wUsnansauet PCR Aileun 10 lulasdnsuauiu 6x
loading dye 2 lulasdns 14 100 bp DNA Ladder 1 lulasdns udiduoninsgiudmsy
\Wisuiieu 11 acarose gel runszualiifinnusinedng 100 Taadunu 30 Wit udanhusy
agarose gel 1goudae ethidium bromide U1y 10 Uit wazugtandn 5 unil n3339)
waufiduienelduasdansilalewmn (UV) wastuiinnmsieieies gel documentation 1
UFA381 PCR Bnadsluuiinms 50 lulasang edsiodndinseididuianilolng uuy
direct sequencing W 2 femnslngldiie forward uaz reverse primers dndayadnuiiing

lalnanla daseddulysunsy Clustalw wWisuiisudugiudeyalu GenBank @314
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UATTIVANN Wigosaau Weese WWedlvd d1wu nshing a1n 519U NMYIUYT NIy
uavuAsUgH SEvinaieunaten 2559 Aadouiiunan 2561 33 128 feg eusnldideu
Hogpanainiegsiunsianldinoursssinuia wuldineudsssinunalusiogiehiu 12
fregn Wuvinalasugniineadufegisdusandssuusndnlnaluan wUasnde
lonsunndieg ﬁ’m%’ulé’l,ﬁauwaaﬁmgﬁ%aqaﬁuﬁmwwuiué’hasmau laun Meloidogyne
Rotylenchulus Tylenchorhynchus Hirschmanniella Helicotylenchus Aphelenchoides

ey Hoplolaimus
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nsnsIaaeuviialdifiouregsnurameIsn1snendiinglagSeuiieudinull
1ndlelnadau D2D3 expansion region U84 28S large subunit ribosornal RNA gene Liia
USunauansiugnssumeginswes D2A/D3B lauaufiduevuadssuna 760 Aua (il 1)

a 6 o % a = L3 = = % ¥ 1 o %] a = L3 ¥ U
PNMTATIERaUiiIAdle InduaviUSeuiisuiugudeyanuidaruinilelndaaieiu
& fouragsnuna P. dellatrei 37U 11 F19e19 lawnfleg9ikenlnain@liegnefu 8. v

Y 1 [

199 2. NYIUYS 7 618619 8. 11Ty 3. N1YIUYT 1 739819 8. 89189 3. ANTINUYT 1

a Y 1

A79819 8. 20109 2. 31¥UT 1 f19819 wag 8. U1uA1 9. 519UT 1 A70819 aud1iU way
Aanenu P. brachyurus 31U 1 Aaeg1 Wudlegnanuenlaainmieg1eiuain e. vinugnl
3. MYIUYT asvaeuldifioulassinuua P. brachyurus Aealnsiua$dtnie forward

primer 18S (5- TTG ATT ACG TCC CTG CCC TTT -3) uae reverse primer ACM7R (5- GCW
CCA TCC AAA CAA YGA G -3) Tagldan1ieUfjizen PCR 13090 hot start 71 94°C unu 2



W19 45 3uni amplification cycle 91uU 40 59U Usgnaunig denature 91 94°C w1y 1
1% annealing A 57°C unu 45 U9l wag extension # 72°C unu 2 U1 eav

amplification cycle ka7 M1uA1Y final extension 1 72°C U1 10 U1 wan15nsIala

NARAUTUARTEN PCR YuA 267 glua (nwdi 2)

N1359529FBUNNFUFIUINEN

P. dellatrei

v
a o 1

ANTOTUAAITANBAZAIL T1UIUTOBEUUTIAULATIA (Lip annuli) 3 29 LEUT9
8197 4 Fu mevesiduisnamdeddnway subcylindrical Yanevnauuiinaseu Tadnusn
Wwneune matrix code 15U tabular key e A2, B1, C3, D1, E2, F3, G3, H1, I1, J1, K1
(M151971 2)

Snwaizlneiluresidutomendle P, dellatrei drulasaindeuseiiliesiugisi
anwig off set lantay ety (annul) 3 29 stylet WTeUs3e stylet knob HanwauzLUUNIg
AuUN YuIAUTENIN 1.6 x 4.0 lulasiuns @i dorsal oesophageal gland orifice agvi1
91Ng1UVeN stylet Uszanay 1.6-2.4 Lulasiums oesophageal gland dauviuanldniu ventral
47U median bulb naun3e3 fszuuinduiudaiau @i1u nerve ring agiile excretory
pore AMLYUIVDY excretory pore ¥1991nd1UUa189%1 66.4-76.8 lulasiuns d@u
hemizonid agivile excretory pore WuIAUIENIM 3 annuli i lateral field Yu1AUTEUN
1/3 903a71un31988 Tidudned @ (lateral line) 4 L& ovary wUULREY prodelphic
wduansslunaiui oocyte Beaduuniiies spermatheca naw il sperm d@au post-
vulval uterine sac #19171AMUNI19E1A vulva Wellaneuy subcylindrical Yanuau
Rseu ldsewdlessinuna P. dellatrei luwusiadiu o

P. brachyurus

anansaduunednunedl Siusessuuinalase (Lip annul) 2 29 VLA
fidnwaziluyuuvian @i stylet udause basal knob naw vulva 82-89% v83ANNE1IEIH
g2 post-vulval uterine sac duninAnunedis d spermatheca lilwiudn wagldau
Ladlet melidnwagninegulau (broadly conoid) Uaneniaiseu ddnwaenay (rounded)
Uanedin (truncated) w3e Adnslunie (spatulated) wudiiineinay wireudramulades
matrix code @1%5U tabular key fio AL, B2, C4, D1, E4, F3, G3, H1, 14, J2-3, K1 (a1514fl
2)

Snwauelneialuves P. brachyurus dudufemadediaiulasaia off set 9ndau
i fiseegu (annuli) 2 29 Tnerainuuuddnvauziluguuay Taseiuduss @ lateral
field § lateral line 4 \&u USIUNANETAL Lazerauualu 5-6 l@uUSIM vulva uazdes
WU uStiaUanenie d2u stylet w9919 basal knob nau excretory pore a@jﬂﬁﬂ

hemizonid kagiisanUareiauszauu 57-108 lulasiuns oesophageal gland Fouviu



§ld#u ventral uay lateral ovary f8nvazmioanss wieurnsaldnwuiuse wie
venSenamBengiauiis pharyngeal lobe Fanureudnaiios oocyte snadunaieInse
unnsso1nduunag fus vulva 82-89% wasrusA post-vulval uterine sac du
NIANUNINSEFIUSIR vulva d@au spermatheca laldatay wazldvinanu welldnwagidu
sUlau HaSeu Yanenielldneay nauuy (round) truncate #38 spatulate i ventral
annuli 13-24 29 phasmid aganaamg

nsfnwmIunsnszevestdifeules nunaluiiuiivgnuennded nuldidouses
s7nuna 2 vdn Ao P. dellatrei was P. brachyurus Tdiieurdessts 2 vdieiisnemunisnuly
Uszialng doyaiieatu P, delattrei flsisnniin fiseanuimulufiognsiuain ddas du
wuua3y fhe Sumna valou uzieme wnenn way so8 (Budnm, 2538) dau P, brachyurus

Y o

fseunisnuluitediafiu dudese azles niSeu gaduda e dudlends urazne
Uzaia9 do8 viiau 113919 41alne damdes d98as win winlve enau uslamna (Fudng,
2538) waz naw (nsiny wazaue, 2558) 3 nNn1snsivdeudeyalinudeyanisidivinaie
MoV P. dellatrei WAd Wy P. brachyurus dT1e91un1snuluiiunlgnuenuazaning
Wvhateneuls agnelsiniunenenalildfivendenanves P. brachyurus Machado and
Inomoto (2001) nadeuAduNvefavesiialn 18 wllase P. brachyurus W31 onion
cv. Baia Periforme (Allium cepa L.) wag green onion cv. Todo ano (Allium fistulosum
L.) tJuilwendeilid (poor host) w09 P. brachyurus fvedeniinis@nwianuauisalu
Y o Y] = A a v & Y &
nsivhaneuazsraumdseiinnldneudss P. brachyurus taun dndes uag
nuil @i NverdeninisAnwinisiiniaelarseauanu@emeiiinanldineusdlsy P
dellatrei lawn Crossandra undulaefolia (Castillo and Vovlas, 2007) N1581579LA U
megnuluniuiivgnueuaisillinuldiieulossinuna P. penetrans agslsinunaisiinig
o @ Y 1 a dy d' [l 1 P dy PN 1 I
drsraiumegauluiuiugnretegsiaiiled ATaUARNNNTULT WAYINIA ALY
] & o I a - a A A Y A vy
FWNINSAUARg1IRuINLUagniivslinduneglndifsswdasUgnvey welvladeys
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Table 1 Location and numbers of soil samples collected from onion and shallot fields
during October 2016 - June 2018 showing number of soil samples which lesion

nematodes were detected and species identified.

Number of Soil Number of Type of Lesion
Province District Sub-district
Samples positive samples Nematode
Chiang Rai Wiang Pa Pao Mae Chedi 3 0
Mae Suai Mae Phrik 1 0
Phan Pa Hung 2 0
Chiang Mai Chiang Dao Mae Na 1 0
Chai Prakan Si Dong Yen 7 0
Nong Bua 2 0
Pong Tam 1 0
Fang Mae Ngon 1 0
Mae Sun 1 0
Pong Nam Ron 1 0
Mon Pin 1 0
San Sai 2 0
Mae Kha 2 0
San Sai Mae Faek 1 0
Hot Bo Sali 2 0
Mae Hong Son Pai Mae Na Toeng 2 0
Pang Mapha Tham Lot 1 0
Pang Mapha 1 0
Mueang Huai Pong 3 0
Khun Yuam Mueang Pon 3 0
Mae La Noi Mae La Luang 1 0
Mae La Noi 1 0
Lamphun Pa Sang Muang Noi 1 0
Mae Raeng 2 0
Ban Ruean 1 0
Thung Hua Chang  Thung Hua Chang 1 0
Takhian Pom 1 0
Ban Hong Lao Yao 2 0
Pa Phlu 1 0
Uttaradit Laplae Chai Chumphon 2 0
Fai Luang 1 0
Tak Phop Phra Phop Phra 1 0
Chong Khaep 2 0
Ruam Thai Phatthana 1 0




Continue...

Number of Soil Number of Type of Lesion
Province District Sub-district
Samples positive samples Nematode
Kanchanaburi Tha Muang Tha Muang 7 6 P. delattrei
Wang Sala 1 0
Wang Khanai 1 1 P. delattrei
Tha Maka Tha Ruea 1 1 P. brachyurus
Bo Phloi Lum Rang 1 0
Nong Krang 1 0
Lao Khwan Nong Nok Kaeo 2 1 P. delattrei
Suphan Buri U Thong Chorakhe Sam Phan 1 1 P. delattrei
Nakhon Pathom Mueang Nong Ngu Luam 1 0
Ratchaburi Chom Bueng Kaem On 3 0
Dan Thap Tako 1 1 P. delattrei
Ban Kha Ban Kha 1 1 P. delattrei
Nong Pan Chan 1 0
Nakhon Ratchasima Mueang Si Mum 1 0
Phon Krung 1 0
Yasothon Kho Wang Fa Huan q 0
Buri Ram Mueang Thalung Lek 1 0
Phra Khru 1 0
Nong Hong Thai Samakkhi 2 0
Sa Kaeo 1 0
Si Sa Ket Yang Chum Noi Yang Chum Noi 6 0
Non Khun 1 0
Khon Kam 2 0
Mueang Mueang Tai 1 0
Mak Khiap 2 0
Kanthararom Mueang Noi 1 0
Lathai 1 0
Wang Hin Bu Sung 2 0
Duan Yai 1 0
Rasi Salai Mueang Khong 1 0
Mueang Khaen 1 0
Som Poi 4 0
Nong Mi 12 0
Sang Pi 2 0
Ubon Ratchathani Khueang Nai Sang Tho 1 0
That Noi 1 0
Total 128 12
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Fig 1. Amplicons of D2D3 expansion segments of 12 Pratylenchus amplified with the universal

primer D2A/D3B yielded approximately 760 bp products.
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Fig 2. Detection of P. brachyurus using specific primers 185/ACMTR, approximately 267 bp DNA
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Fig 3. Phylogenetic tree of the Pratylenchus species constructed using D2D3 expansion

segments of the 285 rDNA.



Table 2 Morphological characteristics used for Pratylenchus identification with Tabular key

(Castillo and Vovlas, 2007)

A nhusesguuInalason (Lip annul)

E. Anunisiazensndmaes vulva (Valva

position, ratio V)

. AMUEMTRIM It UL pharynge A

ald (Pharyngeal overlapping length)

ngudl 1: 23
nAuA 2: 31

naufl 3: 41

naufl 1: < 75%
nauft 2: 75 - 79.9%
neju 3: 80 - 85%
naufl 4: > 85%

nut 1: < 30 ailaswims
A 2: 30 - 39.9 uilasiums
A 3: 40 - 50 LAz
naufl 4 > 50 lailasiims

B. mMaUnnguasdaiiume (Male)

F. anue1we9 Post-vulval uterine sac

(PUS)

J. Swududamuiadurdavulva

(Lateral field lines at vulval region)

naudl 1: ldwu

naui 2: wu

naufl 1: < 16 lalpsins
ngudl 2: 16 - 19.9 lailasiuns
nau 3: 20 - 24.9 Lilaswms
naufl 4: 25 - 29.9 lalAsums
nau 5: 30 - 35 hilaswms

neut 6: > 35 lailaswims

Agud 1: 4 1y
ngudl 2: 5 1&u

A 3: 6 - 8 Wu

C. AUy Stylet (Stylet Length)

o v & W =l
G. ANYUSYNVBIRNANIBNALLY (Female

tail shape)

K. §nwazaag Lateral field US1aausnumiia
vulva (Lateral field structure at vulval

region)

nauit 1: < 13 lilaswns
naufl 2: 13 - 15.9 lallasums
naufl 3: 16 - 17.9 lallasums
naufl 4: 18 - 20 Lilasims

naufl 5:> 20 lalasmns

ﬂfiu‘ﬁ 1: cylindrical
nq‘uﬁ 2: subcylindrical

nfiuﬁ 3: conoid

ﬂ?iu'?f 1: smooth bands

ﬂffuﬁ 2: partially or completely areolated bands

D. anwzuay Spermatheca (Shape of

spermatheca)

H. dnwasUaenavainnduiowmeily

(Female tail tip)

ﬂﬁuﬁ 1: absent or reduced
AR 2: rounded to spherical
naui 3: oval

ndufl 4: rectangular

ﬂfiuﬁ 1: smooth
nf{uﬁ 2: striated
ﬂf{uﬁ 3: pointed

ﬂﬁ“u'?f 4: with ventral projection
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Fig 4. P. dellatrei is characterised by three lip annulj, stylet 16-17.9 Jlm, spermatheca absent or
reduced, vulva position 75-79.9%, post-vulval uterine sac 20-24.9 Um, female tail shape

conoid, female tail tip smooth, pharyngeal overlapping length <30 lm, lateral field smooth.



Fig 5. P. brachyurus is characterised by two lip annuli, stylet 18-20 Um, spermatheca absent or

reduced, vulva position > 85%, post-vulval uterine sac 20-24.9 Um, female tail shape conoid,
female tail tip smooth, pharyngeal overlapping length >50 Um, lateral field smooth with 5-8

lines.



