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Abstract

The root-knot nematode (RKN) species cause substantial damages on roots of crops and decrease the yield of susceptible
cultivars. Developing improved resistant cultivars, against species and races of root-knot nematodes, is the goal of breeding
programs worldwide. Accurate identification of root-knot nematode species and races are prerequisites for the management of
these pathogens. Accordingly, in the present study, several soil and root samples were collected from vegetable growing areas
of Guilan and Kohgiluyeh and Boyer Ahmad provinces. The root-knot nematodes were isolated and each population was
purified and cultured on the susceptible tomato cv. Early Urbana using single egg masses. Each population was morphologically
identified based on perineal patterns and morphometrics of second-stage juveniles. To confirm morphological characteristics,
SCAR primers Ink-14 and F/R jav, and universal primers D2A/D3B 28s rDNA were used for specific amplification and
sequencing. The newly generated sequences were compared with previously deposited sequences at GenBank. The recovered
species were identified as M. javanica and M. incognita from Kohgiluyeh and Boyer Ahmad and Guilan provinces, respectively
based on differential host test. The results of the test revealed that the races of the recovered species belong to race one of M.
javanica and race two of M. incognita, respectively. The obtained results of this study are useful in screening and developing

new resources of resistance against root-knot nematodes.
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Tablel. Differential hosts for separation of species and races of M. javanica, M. hapla, M. arenaria and M. incognita (Taylor

& Sasser 1978)
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Tomato Lycopersicon esculentum Mill. Rutgers, Tiny Tim
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Table 2. The primers used for identification of root-knot nematode species
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Table 3. Morphometrics characters of Meloidogyne incognita race 2 and M. javanica race one (All measurements are in um
and in the form: mean £sd (rang)).

) lasie
9S> o 95Y oolo P9S o 95Y oolo
(T
Morphometric J2 Female J2 Female
characters
M. mcogznlta race Present Study Haghighi et al. 2009
L 405+20 (375 -440) 610 (505-700) 4024715357)3'2' 622 (512-721)
W 14+0.7 (13-15) 415 250 -520) 14.1 (12.1-15.5) 414 (231.5-522)
(28.2 -51.1) ) ) .
a 47.846.92 49.5 (27.2-55.5)
b 5.1+0.31 (4.6 -5.5) - 5.2 (4.8-5.4) -
c 8.1+0.5 (7.2 -8.4) - 8.1(7.6-8.7) -
Tail/A.B.W. 5.6+0.53 (4.7 -6.1) _
Stylet 11.7+0.75 (10-12.5) 16.3 (16-17) 11.8 (10.6-12.4)  16.5(16.3-16.9)
0 2.5+0.53 (2-3) 3.5 @3-4) 2.8 (2.5-3.1) 3.9 (3.3-4.1)
45.-55.1
Tail (45. -55.1) 52.1 (43.9-55.4) -
50.1+2.60
et TS 1264149 (10.15) - 12.9 (10.6-14.2) :
Anal body width 10.3+0.82 (9-12) - 10.3 (8.9-12.3) -
M. javanica race 1 Present Study Askarian et al. 2009
L 405+13 (368-410) 7801’%%5)(680' 410.8 (395-420)  828.3 (690-964)
w 105+ 1.2 (9-12) 403'5;533)(330' 10.8 (9-11) 463 (350-530)
a 41.1 +6.72 (27-53.2) - - -
b 4.9+0.25 (4.5-5.3) - - -
c 7.940.3 (7.8-8.7) - 8.3 (7-9) -
Tail/A.B.W. 5.5+0.58 (4.8-6.3) - - -
Stylet 11.81+0.96 (10-13) 16.5+1.1 (15-18) 11.4 (10.5-13) 16 (15.5-18)
0 3+0.44 (2.5-4.1) 4.3+1.1 (3-6) 3.2 (2.5-4) 4.6 (3-6)
Tail 50+1.93 (46-52) - 52.4 (46-57) -
Hyaline terminus - -
length 13+1.7 (11-16) 13 (11-16)

Anal body width

10.5+1.5 (8-13)
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Fig 2. Morphological features of Meloidogyne javanica and Meloidogyne incognita. A: Egg mass of M. javanica on infected
root. B: Mature female of M. javanica. C and D: Perineal patterns morphology of adult females in M. javanica and M. incognita,
respectively (40X). E- Second stage juvenile of M. incognita (10X).
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Table 4. The reaction of differential host varieties in the present study
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Spe cig Cotton Tobacco Pepper  Peanut  Watermelon  Tomato
L - - + +
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Race one " B ’ ’
Race two + - - + +
Race three
Race four * * - * "
M. javanaica - + - + +

1 Susceptible 2 Resistance host
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Fig. 3. Response of pure population of Meloidogyne javanica against differential varieties of tobacco, tomato, pepper, peanut,
cotton and watermelon.
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aly; leads gl sl sladised 1-Y o Loy Meloidogyne javanica «g8 oolaisI SCAR  Silis b (o3b i £V ashad 255 AP JSCS
S5 B L ate JyuS g sals NC 3 Meloidogyne incognita 56 o0g Y+ o )ledd g 90 cya 5,¥ S5 V-2 b oole wiles S F-5 congll oS
wobaiz! 2S5 (C M. javanica coxez 4 bgs e F-7 g ML incognita coses 4 bgypo V-V o,lels 28S IDNA a>b (o5L cua #1Y dalad
S5 pas g M. javanica b s e aslax F ol wongll olS aiy ) V-V o les SCAR SiLii L M. incognita comez (550 cua> Y29 axkad
295 Sz 1M 5 M. incognita alaz o35 0355 5 93 G 9,¥ S5 (&l oole wiled ST O-V (glee,les dNC-K14  _olazs 55T L

wsio JyS :NC b cas Ve oo B Y-+ I Mix (Fermentase)

Fig. 4. A: Amplification profile of SCAR marker (670 bp), M for Meloidogyne javanica, lines 1-3 from infected root, 4-6
female, 7-9 J2 and line 10 egg mass. M in. for Meloidogyne incognita and NC for Negative control. B: Profile marker of
amplified (612 bp) 28s rDNA (lines 1-3) from M. incognita and 4-6 for M. javanica C) Profile of SCAR marker Inc-k14 (399
bp) for M. incognita, lines of 1-3 for infected root, line 4 for M. javanica and not amplified with Inc-k14 marker, lines of 5-7
for female, J2 and egg mass of M. incognita, M for ladder marker Mix (Fermentase) showing 100-10000 bp, and NC: negative
control.
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