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Abstract

In recent years, the increasing prevalence of root knot nematodes has caused serious damage to kiwifruit cultivation in
northern Iran. Due to the prevalence of several species of this genus in the country, accurate identification of species of
this nematode in the kiwifruit industry is important. In this study, we attempted to identify the root knot nematode species
by polymerase chain reaction, using specific primers of the gene encoding one of the pharyngeal glands secretory proteins
(sec-1) to confirm the morphological identifications. After sampling and isolation of the nematodes from kiwifruit
orchards in Guilan and Mazandaran provinces, initial identification was performed using morphological characteristics.
The Inc-k14 primer pair was used to amplify the SCAR region and the SEC-1 primer pair was used to amplify the sec-1
gene for specific identification of Meloidogyne incognita from the other species. In all samples, a 399 bp was amplified
by Inc-K14 primers and a 502 bp fragment was amplified by SEC-1 primers, which are expected as specific bands for M.
incognita. The PCR test using Rjav/Fjav, Rar/Far, and Rh/Fh primers, which are specific primers of M. javanica, M.
arenaria and M. hapla, respectively, did not lead to band amplification in this study. According to the results, SEC-1
primer is suitable for rapid and accurate identification of M. incognita in infested kiwifruit orchards (in present study)
and will not have non-specific band amplification problems using Inc-K14 primers that amplify the SCAR region.
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Table 1. Characteristics of the studied populations of root-knot nematode from kiwifruit orchards in Mazandaran and

Guilan provinces.

No. Code Site

1 Ra-P1 Mazandaran, Ramsar

2 Ra-P2 Mazandaran, Ramsar

3 Ra-P3 Mazandaran, Ramsar

4 Ra-P4 Mazandaran, Ramsar

5 To- D1 Mazandaran, Tonekabon, Dohezar
6 To- D2 Mazandaran, Tonekabon, Dohezar
7 La-S1 Guilan, Lahijan

8 La-S2 Guilan- Lahijan

9 R-U1 Guilan- Rasht

10 R-U2 Guilan- Rasht
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Table 2. Primers used for identification of root-knot nematode species.
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Primer Species ;:);zinpél:{ner or Gene Frezgr;)ent Sequence (5°-3") 2;('\:/') Reference
Inc-K14-F M. incognita SCAR 399 GGGATGTGTAAATGCTCCTG 60  Randig et al, 2002
Inc-K14-R M. incognita SCAR 399 CCCGCTACACCCTCAACTTC 60  Randig et al, 2002
SEC-1-F M. incognita  pharyngeal gland protein gene 502 GGGCAAGTAAGGATGCTCTG 60  Tesarova et al, 2003
SEC-1-R M. incognita pharyngeal gland protein gene 502 CGTGGCTATGAAAGAGGTGC 60  Tesarova et al, 2003
Fjav M. javanica SCAR 670 GGTGCGCGATTGAACTGAGC 64  Zijlstra et al, 2000
Rjav M. javanica SCAR 670 CAGGCCCTTCAGTGGAACTA 64  Zijlstra et al, 2000
Far-F M. arenaria  SCAR 420 TCCGCGATAGAGGTAAATGA 55  Zijlstra et al, 2000
Rar-R M. arenaria SCAR 420 TCGGCGATAGACACTACAAC 55  Zijlstra et al, 2000
Fh M. hapla SCAR 610 TGACGGCGGTGAGTGCGA 57  Zijlstra et al, 2000
Rh M. hapla SCAR 610 TGACGGCGGTACCTCATAG 57  Zijlstra et al, 2000
Sy g gl oo ooliiwl sla 55kl (gl PCR STy > asl ¥ Jousr

aslllas ol 5o
Table 3. Thermal program of PCR reaction for the used
primers in this study.

Name of primer

Amplification condition

94°C 3 min

94°C 30's
60°C 30 s
72°C 7 min

Inc-K14 35 cycles

94°C 4 min

94°C 60 s
60°C 1 min
72°C 5 min

SEC-1 35 cycles

94°C 3 min

94°C 30's
64°C 30 s
72°C 7 min

Fjav/Rjav 35 cycles

94°C 4 min

Far/Rar 94°C 30
55°C 30 s } 35 cycles
72°C 10 min

94°C 4 min

94°C 30s
57°C30s
72°C 10 min

Fh/Rh 35 cycles
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Figure 1. Perineal pattern in mature female of M. incognita collected from Guilan province (Bar = 20 um).
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Figure 2. Amplified fragments of the genome of 10 populations of root knot nematode collected from kiwifruit orchards
of the Guilan and Mazandaran provinces with specific primers. A. Inc-K14, B. SEC-1, C. Rjav/Fjav, D. Far/Rar, E. Fh-
Rh. Lines respectively: L: 100 bp DNA Ladder, 1: negative control, 2-10: Samples (Ra-P1, Ra-P2, Ra-P3, Ra-P4, To-

D1, To- D2, La-S1, La-S2, R-U1 and R-U2).
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Query TTCTTAATTTTTGTCCATT TAARC TTACAATTAAGATCEATGATCARARTAACAAACTEE

trerrerrrrrrrrrrrreerrrrrrrr e r e e e e e e e e r e rrrrrrn
Sbict TTCTTAATTTTTGTCCATTTAAACT TACAATTAR BATGCATCATCARAATARCARACTEE
Query GTTCTARAAACGATCAGTTCTCTTCGCAATTGGARAAACAGC TTAAGGATTTGGAACATT
PR et et e e e e e e e e e et e et e eernnd
sbict GTTCTAARAACGATCAGTTCTCTTCGCAAT TGGAARAACAGCT TAAGGATTTGGARCATT
Query HECECECTCAGARTEATCRA T T 1A AR CGAGRARAGAATGARCARGACGARCGTCATGTCA
FErrrerrrrrreerrrre e e e rr e e e e et e e rr e e e

Sbict TECECECTEACAATEATOMAT T2 AR ACGAGAARAGAATGAACAAGACGAACGTCATGTCA

Query TCTTTGAACARACTGTAAAGAACARGCTTATTGAGACACATCAAGTTTGTTTTCH t Tttt
FEEEEEEE et e e e e e e e e e e e rrr e e e e
sbict TCTTTGAACAAACTGTARAGAACAAGCT TATTGAGACACATCAAGTTTGT TTTCTTTTTT
Query LLLGGACTTAATCGTTTTTACT ICCECEATCARAACAANARETTACET TTEARATETEAS
trrrrerrerrrrrrrrrerrrrrrrrr e r e e e e e rr e r e e
Shict TTTGGACTTAATCGT TTTTAGTIGEECEATCARARACAARANGTTACCTTTCAAATGTCAG

Query CAATTTTGTGAGCAATTGGAGAAGAAGAAAACAGAGATTGCTAAGT TTTGCAAGATCGCG

N NN RN
sbjct CAATTTTGTGAGCAATTGGAGAAGAAGAAAACAGAGATTGCTAAGT TTTGCAAGATCGCG
Query ACGTGGCTATGARAGAGGTGCTTRAACTTCG

esamsasssassas A s s A mnann
1

sbjct ACGTGGCTATGARAGAGGTGCTTARACTTCS

b 15 NCBI ol ;0 05250 Jlgs b andllae (ol 10 ool cewsd 4y SEC-1 1559 00iiS oS ()5 soietdSy Jlgs s o2 5. F S
(Tesarova et al. 2003) lawgs ouls

Figure 3. Alignment of the nucleotide sequences of the gene encoding for the SEC-1 pharyngeal protein sequenced in
present study with the available sequence in GenBank database deposited by Tesarova et al. (2003).
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