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Distribution and identification of root-knot nematodes in rice cultivated
areas of Pathum Thani province, Thailand
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undnga: ldidouaysinuu Meloidogyne spp. inssenulunagdseinatianisunsssuinluwdaivgntin Fen1snu
TReudossinuudnuinnlusasdineathlugamumdemevessananld fdumnuidediiingusrasdiiie dsatiina
wazszyrdaldifoudessnuuiinulundasindminunusi 9 6 §1ne laun vusade drgnnn Sayus Arsmans S1ne
dles uazanulan Tnesesguiiiu (perineal pattern) Anuluyndnnefidnuvuzduadd AmiuTeu uazlifl lateral lines 3
Aaneiu Meloidogyne graminicola warainnsnsiaaesulsunanisuentdiounossinUuluaulagds Christie and Perry
technique WuiBLneifiasfis uIuINTign (8.3 #/150 n$u) dnilusindnlaes Extraction Tray Method Wui1eine
anlanwuinniian (70.6 §2/10 n3u) ludiugunusi 1 egslifuddy (P<0.05) Fmuindnunrdugiuingvesiasou
spoydl 2 Sanmenddaminiu 427-501 lulasiung stylet Sameravindy 13-15 lulasiuns vinamadugnge
(conoid) safsdaduuniiieduduviavesldiieudossinuusemaiianea3ine1sne s polymerase chain reaction
(PCR) Tnelnswassnuau 3 ¢ laun rDNA2/IDNAL.58s, C,F5/1108 uaz SCAR-MgFW/SCAR-MgRev wudflvuamiduewiiiu
490, 520 ua 650 ALUA ATLEIY LAz NANTIATEMNLATA LTSS ILIN15UT B 185-T51-5 85 Fl¥idiut
ieudessinuudinude M. eraminicola fifianumiloutuldifoulossnludnandsanadoauwuminnit 98 wWesidus
Seiuldfourosmnuuiinuluasiniminyusi o M. graminicola

AdnAy: 113 ldwsulossinuy; Unus il nsseusilaldsieulae

ABSTRACT: Root-knot nematodes, Meloidogyne spp., have been reported in rice production systems of many
countries. High population densities of the nematodes in soil usually lead to yield losses of rice cultivation.
Therefore, the objectives of this study were to survey the quantity and to identify the species of root-knot
nematodes found in rice fields from six districts, including Nong Suea, Lam Luk Ka, Thanyaburi, Khlong Luang, Muang,
and Sam Khok of Pathum Thani province. The perineal patterns of adult females of root-knot nematodes collected
from all rice fields were generally oval shaped, without lateral lines, and smoothly cuticular, which matched with
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M. graminicola. Nematode populations in soil and in rice roots were determined by Christie and Perry technique
and Extraction tray method, respectively. The results demonstrated that the highest nematode population present
in soil was found in Muang District (8.3 nematodes/150 ¢ soil) and in roots in Sam Khok District (70.6 nematodes/10
g roots) where Pathum Thani 1 rice cultivar was grown. The morphological characters of the second stage juveniles
included the conoid tail shape and body and stylet lengths of 427-501 pm and 13-15 pm, respectively. Molecular
identification based on the Polymerase Chain Reaction (PCR) with three different primer sets, including rDNA2/
rDNA1.58s, C,F2/1108 and SCAR-MgFW/SCAR-MgRev showed DNA fragment size of 490, 520 and 650 bp, respectively.
Phylogenetic tree based on 18S-ITS1-5.8S genes reiterated that the root-knot nematodes found in this study were
M. graminicola with 98% similarity to root-knot nematodes from rice fields of Vietnam. Thus, the main species of
root-knot nematodes isolated from Pathum Thani’s rice fields were M. graminicola.

Keywords: rice; root-knot nematode; Pathum Thani; nematode identification
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gland, ¢ = AUETIWILAVBIEINTT / AINEIIN, C = AIUETINT / ARIUNTINVOIMIATITUALY anus ke s = AL
817304 stylet
6. M3szyviinldinoudessnlulagldinaianisen@yine

6.1 NMsainAdwe (DNA extraction)

ildiAoudossnuuiaufiutommds Swau 1 ldadlu 25 lalasdns fegaslunaonvuin 0.5 faddns
Aty lysis buffer [200 mM NaCl (A&D Technology, Japan), 200 mM Tris-HCl pH 8.0 (A&D Technology, Japan), 1%
(v/v) B-mercaptoethanol (Sigma, Japan) kag 800 pg/mL proteinase K (Worthington Biochemical, USA)] US 11015 25
lulasans aslulunasavnasssanans wdathluvaluas e Thermocycler (Biometra Teradient Thermoblock PCR
Thermocycler, UK) Tngialusunsusiad (1) aungl 65 osrwaidea [Wuian 90 udl way (2) gamgll 99 ernwaidua Ju
a1 5 il wé’amnﬁ'juﬁwﬁaasi’mﬁlﬁul,aiﬂmaaaauﬂ%mmLLasqmmWﬁwm%‘aa Biodrop (Biodrop Duo, UK) uagtfulii

gaunQi -20 asrwaLded (Holterman et al., 2006)

6.2 M UsInafiBuedeiEidens (PCR: Polymerase chain reaction)

vnsie3 ey PCR reaction mixture U3uas 30 lulpsans ﬁ'ﬂﬁy (1) 2x PCR master mix with dye solution i-taq
(Intron biotechnology, Korea) Usu1as 15 lulasans, (2) Forward primer Wag Reverse primer (10 p mol) a1u Table 1
USumsetnsay 1.5 lalasdng, (3) MBule@uLUU (10-20 ng/pl) Usunns 3 lalasdng uay (4) Water nuclease-free Usunns
9 lulasans a1ntiulwen PCR reaction mixture T4y waviasa3os Thermocycler Ings slusunsustaid 1. Initial
denaturation 7 94 asrwadea WWwan 5 Uil 2. Denaturing 71 94 ssrwaided 1una 1 wift 3. Annealing 9aUNN
n3 Table 1181381 30 317l 4. Extension figamgdl 72 ssmiwaidoa Wunan 1 unit Guseudl 2-4 vharduustoun
34 590) uag 5. Final extension igamgil 72 ssriwaidea Wunan 7 und

MnsesrvdeUsLInYDINaNanLOwe (PCR product) #3833 electrophoresis lUSsuiiufuauwamdunInsgu
100+bp DNA marker (Biotechrabbit, Germany) VUBHLaT ANty 1.5% agarose gel saunseualiii 100 Tad
Hunan 30 Wil wazesageuneliuasansililoaningldiaios gel document (Bio-RAD, UK) anganiazUuiinNanis
NAADs MEINTWhMIATIER TR UTanalalng (DNA sequencing) iU3¥ SOLGEN Inc. Useimeinva wazitoya

ﬁlﬁm?amﬁauﬁugmsﬁaga GenBank lu National Center for Biotechnology Information (NCBI)

Table 1 Nucleotide sequences of primers

Annealing temperature

Primer name Nucleotide sequences “0) References
rDNA2 5’ -TTGATTACGTCCCTGCCCTTT-3’ 56 Bellafiore et al.
rDNA1.58s 57-ACGAGCCCGAGTGATCCACCG-3’ 56 (2015)
CoF5 5’-GTCAATGTTCAGAAATTTGTGG-3 a8 Long et al.
1108 5’-TACCTTTGACCAATCACGCT-3’ 48 (2017)
SCAR-MgFW 5’ GGGGAAGACATTTAATTGATGATCAAC-3’ 60 Bellafiore et al.

SCAR-MgRev 5’-GGTACCGAAACTTAGGGAAAG-3’ 60 (2015)
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6.3 MIFnwIuNUTANNEITUEINITANINT (phylogenetic tree)

MnsAnwurugiiauduiusniadinuwnsmedeyadiviiiadlolng arelusunsu Molecular Evolutionary
Genetics Analysis version 7.0 lagviin1sAumaduiiandlelnd ldiieudoudmgiyroat1auiimdu 1851151-5.85 Tu
g1udona GenBank udrhandaisssdduiIsuiisuiudoyailadionislilusunsy Clustalw ununfianuduiusma
ATwuIn13gnainee1en1sle35 Maximum Likelihood (ML) 71elé Gamma distribution (GTR + G) model N13na#ey
phylogeny ailunslaglamn bootstrap Wity 1,000 a%a (Besnard et al,, 2019)
nan1sANwILAzIATal
1. MsnseneimvesEnnsldifoulsysindy

nmsdrsrsaniuiedWldifeulossindulunlasdmdminunustil wuindidnwazdunumieiden f1 pH
ogluraa 5.3-6.7 Wugdndifinnsinzlgnie nuld, nu3l, nudt, nua7, Uyusidl 1 wazfivaylan 2 Faannsfnwiuiinm
TéAounossnUslusindnidiuau 10 nfumuinuvas PS2 Ugndnaiugunusnil 1 fiusunaildideudessinuugeiigaegnedl
Woddny (P<0.05) Aa 70.6 A7 sosasufawUas PN2 Ugndnafiug nud9 wu 50.6 @3 daulunias PK2 Ugninawug nudl
uaz PM2 Ugninaiug nu14 wutosiigndo 1 uaz 0.6 § auddy

MnnnsAnwUTnaldideusessnualufudway 150 nfumuituvasing PM2 fusuaildideudsssnuugeiian
pgeldudAYAD 8.3 A1 T09asUNABUUAY PNT ey PM1 WU 2.6 Wag 3.3 A1 aua1au dduluiias PN2, PT2, PL1, PL2,
PK1, PK2, PS1 way PS2 luinwuldireoudessinuuludu (Figure 1)

MnansAnwadsinuuiinaldfeudssmnuilunnnnnilufiuviemnsune uandiduiildfoulessinuud
nsendeeglusinifundn dsaenadosiu Mantelin et al (2017) Aina1aliInldideuress Uy M. graminicola 1Hu
obligate sedentary endoparasite fstiunsastindluajazagarglusnfimnnnieglufu waraewusunusi 1 1Huae
Wugfisouuaranisidwviangvesldideuessinuu Geaenadestu Andned uag wifing (2562) Anuldideudes M
graminicola Tupunazsnvesinaiugunusd 1 ludwmiauasusndudwauinn dwiululssmalne dsenunisssun
vosldifaulossinuu M. graminicola TunUasdndmindesste Wedul Seedn 89iUs uasuien (nunfing uazan,
2562:; ANANIY WAy NIANE, 2562) Tnetadened wandouiiA e790aunISLNI SEUIA fI98199Y ANLTY PRIHE
1A59a519909AU pH wazWugy (Peacock, 1957; Davide, 1980) wenani Suong et al. (2019) 189U T 1IANARD
Usinalszansvedldiieudss M. graminicola frewduifu TaglumsenwadsinuldieurossnUudusuausnnludn
918 90-120 Yu wawiifu pH 5.3-6.7
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Figure 1 Population densities of root-knot nematodes in 150 g soil (A) and 10 g rice roots (B) isolated from rice fields
of six districts of Pathum Thani province, Thailand. Mean of the numbers of nematodes (n=3) were

compared using Duncan adjustment for multiple comparisons. Similar lower-case letters indicated that
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means are not significantly different (P<0.05). Bar refers to standard error
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PN1,2 Nong Suea
PT1,2 Thanyaburi
PL1,2 Lam Luk Ka
PK1,2 Khlong Luang
PM1,2 Muang

PS1,2  Sam Khok

Figure 2 Perineal pattern analysis of root-knot nematodes collected from rice fields of Pathum Thani province,

Thailand. Scale bars= 20 um

MNnmsEnudigeuszesi 2 vesldifioulessinuulugineanslannuindanusnddiedsegluae 427-501
lulasiums stylet danuenaumindu 13-15 lulasiuas mnuniewesaminnu 13-17 lulaswns muenmaiiiu 65-98
Tulasiuas Arundeusainaingu 8-12 Tulasues drumdnuaenadugiuingl (morphometric character) il a =
26.7-353,b’ = 5.0-6.4, C = 4.8-7.1 uaz ¢’ = 6.1-9.2 Usameaziidnwazuu {Wugunsie (conoid) wazidufdla (Figure
3) NANISNARDIAINANIADAAABATUIILIUYDY NUATINY warAe (2562), Hunt and Handoo (2009) way Salalia et al.

(2017) fisrsarundnvauzsosndnduiulazanvasndugineinududnvasvedddsoudlos M. graminicola



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1214-1224 (2021)./doi:10.14456/kaj.2021.xx 1221

Figure 3 Photographs of second stage juvenile of Meloidogyne graminicola, (A) Whole body (100x); (B) Anterior
region (1,000x); (C) Posterior region (1,000x)

3.nsvyviialdifeunsssndulagldinalianenine

mMeinUsnaiduetminedienisidlnsiues rDNA2/IDNAL58s, C,F,/1108 uay SCAR-MgFW/ SCAR-MgRev
wudAdueilléfivun 450, 520 uag 650 diua AU (Figure 4) MnduhiandlelndildluFeudsutugutoyaly
GenBank nuindansmileuiuldiieunos M. graminicola Wiy 98-99 wWasidus wavvinstuiinaduilaalelns by
g1udiona GenBank #9fl accession no. #9 MT271019-MT271021 wenainilxavesnisfnuiusunianuduiusnig
Wannmvesldifeudosnuuiivdinmdu 185-T51-5.85 wuldifoudesnuuiiuenldnsuneanslan Sminunusiil
aglunquideanuldideudes M. graminicola :nUseimaienuu (MN602297, MN602698 wag MT818612) (Figure 5) wa
nsnnastidenndeiuenuues Bellé et al. (2019) issuvmaniduedldifieursasinva M. graminicola \nfiu
439 giuaileldlnsiues rDNAZ/IDNAL 585

Tudlagunuiildifouesnuuiidvianednlulssmawauniviedediog 2 viafe M. graminicola uag M.
incognita (Pokharel et al., 2010; Ruanpanun and Khun-In, 2015) Iagwuanmnlalnsises C,F,/1108 Tunsifinusunad
WutevesldidaunassinUutd 1y M. graminicola waz M. incognita 33 TVUIAR L ULELY AU 520 Az 1,500
ALUE AUaRY (Powers and Harris, 1993; Long et al., 2017) @1un1314 SCAR-MgFW/ SCAR-MgRev HanuI18vu1nv07
WButewinfiu 650 gLua Fsaonadesiuues Bellafiore et al. (2015) fisenuildifeudssdanarduldifoudos m.

graminicola fatuNMssEysiinmien1sidlngtes 3 adsdudulanldveulossnuuinuluwdasiniminunusiil fie

Tdwaurlossinuu M. eraminicola
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1000 bp

500 bp
300 bp

1000 bp

600 bp
500 bp

Figure 4 Agarose gel electrophoresis of PCR-amplified DNA of Meloidogyne graminicola, isolated from Sam Khok
district, Pathum Thani province, Thailand, by using primers rDNA2/rDNA1.58s (lane no. 1-3), C,F,/1108 (lane
no. 4-10) and SCAR-MgFW/ SCAR-MgRev (lane no. 11-14). (M) 100+bp DNA marker; (NC) negative control
without DNA template; (PC) positive control with DNA template of Meloidogyne enterolobii

99 Meloidogyne graminicola (MN602298-Vietnam)
9 pm. graminicola (MN602297-Vietnam)
M. graminicola (MT818612-Vietnam)
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Figure 5 Phylogenetic reconstruction based on 18S-ITS1-5.8S regions of Meloidogyne graminicola isolated from Sam
Khok’s rice field, Pathum Thani province, Thailand and some other plant-parasitic nematodes in rice.
Numbers beside branches represent ML bootstrap support values > 70%. Scale bar represents substitutions

per nucleotide position. NCBI accession numbers are listed behind the species names
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