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Table 1: Name and sequence of primers used for identification of the root-knot nematode

Primer Sequence Amplified Reference
fragment
D2A  5-ACAAGTACCGTGAGGGAAAGTTG -3 750 Nunn, 1992
D3B 5. TCGGAAGGAACCAGCTACTA -3' 750 Nunn, 1992
988EF 5. CTCAAAGATTAAGCCATGC -3 1020 Ho”erznagg etal.,
1912R 5- TTTACGGTCAGAACTAGGG -3' 1020 Ho'terznagg etal.,
1813F 5 CTGCGTGAGAGGTGAAAT -3' 805 Ho'tegggg etal,
2646R 5- GCTACCTTGTTACGACTTTT -3 805 Ho'tegggg etal,

PCR 519 Sl 4l boloe 4l 50 4d)y 557 4 polio g dMge £o5 Y Jou
Table 2: Type of materials and quantities used in preparation of base mix for PCR

Component The concentration of the base The final concentration Values in 25 pl
solution in the reaction tube
PCR buffer 10X 1X 2.5uL
MgCI2 25 mM 2.4 mM 1.5 ul
dNTPs 10 mM mix 0.4 mM 0.5l
Primers 10 Pm 0.4 Pm of each primer 1ul of each primer
Taq polymerase 5 Unit/ul 0.06 Unit/ul 0.5 ul

DNA template -

- 4 ul

Distilled water -

- 14 pul
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Table 3: Morphometric characteristics of Meloidogyne javanica recovered from tangerine roots from
Khuzestan province (All measurements are in pm)

Character Female Second-stage juvenile
n 10 10

L 501 + 18.5 (463-524) 407 + 10.9 (392-425)
a 1.7 £0.3(1.2-2.6) 30.2 + 2.9 (24.6-33)
b - 45+0.3(4.2-5.3)
b’ - 3.4£0.3(3.1-4.2)
¢ - 8.31+0.4(7.6-8.8)
c - 5.2 + 0.6 (4-6)
Greatest body diam. 274 + 17 (211-346) 131 0.3 (12.5-13)
Body diam. at anus . 9+ 0.5 (8-10)
Head region height ) 2.3+0.1(2.2-2.5)
Head region diam. . 45+ 0.3 (4-5)
Stylet length 14,5 + 1.2 (13-16) 10.5+ 0.8 (9-12)
DGO 3.5+0.5 (3-4.5) 3+0.4 (3-4.5)
Head to Ex. Pore 40.5 + 8.3 (30-52) 75.5 + 2.1 (74-78)
Vulva slit length 14 + 0.4 (13-14) -
Vulva-anus 11+0.2 (11-12) -

Distance between two phasmids 13+ 0.1 (13-13.5) -
Metacorpus length 32 +2.5 (27-35) -
Metacorpus diam. 28 + 4.5 (22-33) -

Ant. end to end of gland lobe 166 + 5.8 (159-173) -

Neck length 200 + 22.2 (186-232) -

Hyaline tail - 11.5 + 1.8 (9-13.5)
Tail length

- 49 + 1.9 (47-51)
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Figure 1: Meloidogyne javanica: Second-stage juvenile (A-F), female (G-K). A & K: Entire body, B & G:
Anterior region, C-E: Variations of tail shape, F: Lateral field at mid-body, H: Stylet, | & J: perineal
pattern
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Figure 2: Meloidogyne javanica: Egg (A), Second-stage juvenile (B-J) and adult female (K-O). B, I-K:
Entire body, C, D, L-N: Anterior region, E: Lateral field at mid-body, F-H: Tail variation, O: Perineal

pattern. (Scale bars: B, I-K =100 pm. A, C-H, L-O =20 pm)
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Figure 3: Phylogenetic relationships of the sequences obtained from Meloidogyne javanica in this study
with other sequences of this genus, derived from analysis of the D2-D3 domains of the 28S rDNA gene
under the GTR + G + | model. Bootstrap values more than 50% are shown at the nodes
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Figure 4: Phylogenetic relationships of sequences obtained from Meloidogyne javanica in this study with

other sequences of this genus, derived from analysis of 18S gene data under the GTR + G + | model.
Bootstrap values more than 50% are shown at the nodes
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Abstract
Background and Objectives: The root-knot nematode is an obligatory plant parasite
that attacks a large number of vascular plants worldwide and is economically important.
The present study aimed to identify the Meloidogyne javanica species based on
morphological, morphometric data and molecular characterization.
Materials and Methods: During a survey on the biodiversity of plant-parasitic
nematodes in citrus orchards of Khuzestan province from 2017 to 2018, a root-knot
nematode population was collected from soil and root samples of tangerine. Adults and
the second-stage juveniles were extracted from the infected roots. After killing and fixing
the nematodes, permanent slides were prepared. Species identification was performed
using valid keys. Genomic DNA was extracted from both juvenile and adult females. The
extracted DNA was amplified and sequenced by the primers of the D2-D3 expansion
segments of the 28S rRNA gene and the 18S rRNA gene. The newly obtained sequences
of the D2-D3 fragments of 28S and 18S rRNA gene sequences and additional sequences
of relevant species were selected after a BlastN search and were aligned by Clustal X
using the default parameters. The both phylogenetic analyses were evaluated under the
GTR + G + | model with two million generations.
Results: M. javanica was identified based on morphological, morphometric data and
phylogenetic analysis of amplified regions. The morphological differences of the
recovered population in comparison with other populations were discussed. In this study,
two 799 bp fragments were generated by the 28S rDNA gene region primers and two
1678 bp fragments were generated by the 18S rDNA gene region primers.
Discussion and conclusion: The perineal pattern of the studied female nematode is
distinguished from the other species of this genus by having two parallel lines at the
lateral surfaces of the body so that these lines clearly divide the perineal pattern into the
dorsal and ventral parts. To the best of our knowledge, this is the first report of M.
javanica in association with tangerine in Iran.
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