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Table 1. Characteristics of the study populations of M. javanica in terms of location and date of

collection and the molecular code.

Row Collection Date Molecular code
2 North Reza abad-Shirvan 2009 Tre
3 Barzoo-Shirvan 2009 Tharz
4 Todeh-Shirvan 2009 Tto
5 Tanasovan-Shirvan 2010 Tta
6 Ghalecheh-Shirvan 2010 Tgh
7 Zyarat-Shirvan 2009 Tzy
8 Mataranlo-Bojnourd 2009 Tma
9 Khoshmanzar-Bojnourd 2009 Tkh
10 Hesar-Garmkhan-Bojnourd 2009 The
11 Ghazi-Bojnourd 2009 Tgh
12 Biar-Ashkhaneh 2009 Thi
13 Shirabad-Ashkhaneh 2009 Tsh
14 Mola Hassan-Ashkhaneh 2009 Tmo
15 Azadegan-Ashkhaneh 2010 Taz
16 Islam abad-Ashkhaneh 2010 Tes
17 Shahr abad-Maneh&Semelghan 2010 Tsh
18 Jafar abad-Farouj 2010 Tja
19 Bargerd-Farouj 2010 Tharg
20 Farouj 2010 Tfa;
21 Farouj 2010 Tfa,

Olyass g ,laie L Tanha Maafi et al. (2003) i, 5l 0955 DNA zl 5l ol p
S 9o shie OT AU (g5l (5 doe + /Y oeg,Se 4 0 (oo 5,Y (g0l o ooli]
o3ld )18 wgudis a0 —Ae gloo j0 AdB0 Ve Dok 4 g s S il Jiiie ey
zloeesl 80 Vel lade al> e cpl o al 0,5 ST g 5l eolatwl b lag Y e ciulls
5 4.5% Tween 20 . 15 mM MgCI2 . 100 mM Tris-Hcl pH 8 . 500 mM KCl)
600 ) K jlussgy YHI 09380 5l e .o adlol oyl 4 ( 0.05% mercapto ethanol
Voo g wgeadew a0 FO sled jo cel SO San 4 JISGluge 550 ogs s See (UO/MI
4880 ¥ Do 4y a2l aloul 1 am aiad eols JI 3 gl a0 A0 gles jo ardo
ol ooy )18 wguadis a0 -V 508 0 lediged 4l o 90 Ve e L
b ,55KT 51 PCR 2Ty 1o M. javanica cikise slaceases DNA iS5 jslats 4
SCAR s, asl 1,551 ol (Y Jsoz) o ool OPARjaV 5 OPAFjaV ol
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OPAFjav (5'- GGTGCGCGATTGAACTGAGC -3')
OPARjav (5- CAGGCCCTTCAGTGGAACTATAC -3')
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ot 0,55 oyt |y ol g <uils |, DNA > 4 PCR _2iSTy (lizl ole a5 ace aals

lolis 5 S 18 eolinul sy50 (Sojglsdise alelid (3e5l shite 4 a5kl
() JS5) 0 oo anl 1) 68 ol Gt slacanes  Su5el58 90

OPARjav 3 OPAFjav sla,5;5T sl PCR isSly 15> - Y Jgu
Table 2. Reaction components for PCR primers OPARjav and OPAFjav

Consumables materials Amount used
PCR Buffer(10x) 2.5ul
25mM(MgCly) 1ul
10 mM dNTPs 0.5ul
DNA template 1pl
Forward primer 1ul
Backward primer 1ul

Taqg enzymes 0.3ul
Sterile distilled water 17.7ul
The final volume 25ul

A ey IV M Glacgs Koo 09,0 ¥ Jgazr Geb 25Ty gl

OPARjav s OPAFjav cls,55k1 (sl,s PCR asli s Y Jgu

Table 3. PCR program for primers OPAFjav and OPARjav
Reaction

Time Temperature Number of cycles

stage

Initial 2min 94°C 1
denaturing
Denaturing 30sec 94°C 35
Annealing 30sec 64°C 35
Extension 1min 72°C 35

Final 5min 72°C 1
extension

b slagSlas Silel Ve o solawl 5T VY Lo 5l RAPD 905l plosl (sl
bolxo (F Jguz) waus olseil win S adgh adn; 0,5 Wled calizre slatures ;o Sglae
iloads ools Llis & Jgux ;0 RAPD-PCR Sl
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Table 4. Sequences and names of primers used in the RAPD test

Primers Sequences

OPA-17 5-GACCGCTTGT-3
OPA-18 5-AGG TGACCGT-3’
OPA-14 5-CTCGTGCTG G- 3’
OPA-16 5’- AGC CAG CGAA-3
OPD-11 5’-AGC GCCATT G- 3’
OPE-18 5-GGACTGCAGA-3
OPA-09 5’-GGG TAACGCC-3
OPA-03 5- AGT CAGCCAC-3’
OPA-04 5’- AAT CGG GCT G- 3’

M-13 5’- TGT AAA ACG ACG GCC AGT- 3’

RAPD 5051 sl PCR _iiSlg ¢3! -8 Jgu
Table 5. PCR reaction components for the RAPD test.

Consumables materials Amount used

PCR Buffer(10x) 2.5ul
25mM(MgCl,) 1.2ul

10 mM dNTPs 0.5ul
DNA template 2ul
Forward primer 1ul
Backward primer 1ul
Taqg enzymes 0.3ul

Sterile distilled water 16.5pl
The final volume 25ul

RAPD Sl sl PCR ol =% Jaus
Table 6. PCR program for RAPD reaction

Reaction stage Time Temperature Number of cycles
Initial denaturing 5min 94°C 1
Denaturing 1min 94°C 40
Annealing 1min 35°C 40
Extension 2min 72°C 40
Final extension 5min 72°C 1

s § 0 plol Celis ¥ o s g VO 5y LNV BT 5 50 ladiges 5,984 Sl

b gitincds 5l oo g S0l S5, 4B VO B Ve Soe au (+/0 HO/IMID) wulegp pgoausl o J5
pobal .l (6l p eSe bl oo e cow UV transiluminator olKcws ;o ,haie ol
A by adly S5 clabd ] o a8 PCR c¥game 585 2SIl glay 5l oad an
A 8)S L8 Lo g anie 5 )ge wisg oad SIS K0S, I glaail &0 4 Sl
GBS Jai po {(he) Bk ypi> pae 5 () Wb ypaxf P50 L usSsl S plsie 4 il
Slosalie § coixr &y90 4 UV transiluminator olKiws 5l esel cuss 4y slauSe o

FBL g 658 b and 3l el IS0 iz sloail alS g cnl 5o 0l o 5 a5
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Table 7. Morphometric characteristics on perineal patterns of adult females and J2s of
Meloidogyne javanica in North Khorasan province (Measurements are in pm)

Species M. javanica M. javanica
Characters Female J2
N 17 20
a (1.65-1.81)1.71+0.05 (28.8-32.8)31.01+1.28
b - (4.07-6.7)5.19+1.01
b’ - (3.3-5.6)4.4+0.73
c - (7.5-9.2)8.34+0.61
c’ - (4.6-6.4)5.5+0.61
Body length (730-850)798.7+43.9 (390-460)427.91+23.20
Body width (440-491)465.8+18.1 (13-15)13.79+0.72
Neck length (180-215)198.6 £12.2 -
Stylet length (14-16)15.12 +0.58 (10-13)12.12+1.04
Stylet knob height (2.2-2.4)2.31+0.06 (1.2-1.4)1.23+0.06
Stylet knob width (2.1-2.3)2.18 £0.08 (2-2.2)2.07+0.06
DGO (3-5)3.68+0.75 (2.1-4)2.96+0.61
Tail length - (42-61)51.4145.38
Tail width - (8-10)9.20+0.58
Hyaline length - (12-18.5)15.20+2.02
Anterior end to excretory pore (42-51)46.87+2.85 -
Anterior end to centre of median (89-102)94+3.92 -
bulb
Vulval slit length (20-29)24.91+2.39 -
Distance vulval slit to anus (17-22)20.25+1.71 -
Interphasmidial distance (20-25)22.87+1.95 -

RAPD (sla 55leT Lawgs ooy g (slaail ojlusl g olows —A Jgus
Table 8. Size and number of bands generated by RAPD primers.

The total number of  Number of polymorphic

Primers bands generated bands Size bands(bp)
OPA-17 12 4 400-2900
M-13 13 3 350-2700
OPA-18 15 1 300-2700
OPA-14 16 7 300-2700
OPA-16 17 9 300-2700
OPD-11 12 1 300-2700
OPE-18 16 3 350-2700
OPA-09 18 7 300-2700
OPA-03 17 8 300-2700
OPA-04 17 10 350-2700
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Figure 1. Band of 670 bp was amplified by specific primers of M. javanica
L- ladder 100bp, 1- Tam, 2- Tre, 3- Tharz , 4- Tto, 5- Tta, 6- Tgh, 7- Tzi, 8- Tma, 9- Tkh, 10-
The, 11- Tgh, 12- Thi, 13- Tsh, 14- Tmo, 15- Taz, 16- Tes, 17- Tsh, 18- Tja, 19- Tharg, 20- Tfa,,
21- Tfay, 22-C

L 1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 L

M. javanica calise slacares 5,90 ,0 OPEL8 55T 5l soliwl LRAPD Kilis (oSl -Y Sl
Figure 2. The pattern of RAPD markers in different populations using primers OPE18 of M.
javanica
L- ladder 100bp, 1- Tam , 2- Tre, 3- Tharz , 4- Tto, 5- Tta, 6- Tgh, 7- Tzi, 8- Tma, 9- Tkh, 10-
The, 11- Tgh, 12- Thi, 13- Tsh, 14- Tmo, 15- Taz, 16- Tes, 17- Tsh, 18- Tja, 19- Tharg, 20- Tfa,,
21- Tfaz
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Figure 3. Meloidogyne javanica: A-B: The front part of the body and tail of the J2s, C: The front
part of the body of adult female, D: Perineal pattern of adult female and E: Adult female (Orginal)

4 e Jlod plol> plinl (594255 ¢)l5e )3 0ad glulid ()5 4ty wiles
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