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Pathotype and molecular characteristics of some Iranian potato cyst
nematode populations, Globodera rostochiensis and impact of the
resistant and susceptible potato cultivars on egg hatching

S. Rahbari', Z. Tanha Maafi*", A. Eskandari', and M. Gitty®

(Received: 28.12.2015; Accepted: 22.7.2016)

Abstract

Potato cyst nematode, Globodera rostochiensis was reported from potato fields of Bahar County in Hamadan
Province in 2008. In order to determine the pathotype of potato cyst nematode, ten populations of potato cyst
nematode were collected from different potato fields in Bahar regions. Species identification was based on
the morphological and morphometric characters of second stage juveniles and cysts, and by using species-
specific primers and nucleotide sequences of the D2-D3 expansion segments of the 28S rRNA gene. Four
potato cultivars viz Désirée, Marfona, Sante and Agria were used for pathotype determination, in pot
experiments. The plants were treated by 6 + 1 eggs and second stage juveniles and maintained in growth
chambers at 18-22°C for three months. Based on the results of resistance assessment and relative
susceptibility of the tested cultivars the pathotype of the populations was determined as Rol. The obtained
sequences were compared through BLAST search from the NCBI and the phylogenic tree was depicted. The
impact of susceptible cultivars Marfona, Désirée, resistant cultivars sante, and Agria on egg hatching
indicated that there is no significant difference among the cultivars in most pot experiments and all the
cultivars were placed in the same statistical groups.
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Table 1. Characteristics of the cyst nematode, Globodera rostochiensis in farms of potato cv. Marfona of Bahar
County and the mean of eggs and second stage juveniles per cyst.

Mean number of

Population cegs and J2s/cyst Field area (Ha) Locality Latitude Longitude
Ham-Gan 1 105 14 Ganjtpeh 34; 56; 663 48;29; 638
Ham-Gan 2 150 5 Ganjtpeh - 48;29 ;638
Ham-Gan 3 33 9 Ganjtpeh 34; 56; 611 48; 29 ;638
Ham-Yek 4 113 5 Yekenabad 34; 54 ;029 48;28;19.9
Ham-Gan 5 76 10 Ganjtpeh - -
Ham-Har 6 106 2 Haroonabad 34; 56;19.8 48 ;26 ;02.6
Ham-Yek 7 86 4 Yekenabad 34; 54; 04.0 48; 28;26.0
Ham-Yek 8 140 5 Yekenabad 34; 45, 05.8 48; 28; 34.7
Ham-Yek 9 65 5 Yekenabad - -
Ham-Ans 10 69 5 Ansarolemam 34; 52,473 48; 29; 410

S S GBI K58 s 53 w3lital 3590 (5o ST g5 1S 5 Bl 5 Y Jgur

Table 2. Nucleotide sequences of primers used for identification of potato cyst nematodes species.

Species & primers

Forward primer

Reverse Primer

G. rostochiensis, Ro
G. pallida, Pa

5’-GCAAGCCCAGCGTCAGCAAC-3’
5-TGTCCATTCCTCTCCACCAG-3’
G. rostochiensis, D2A, D3B  5'-ACAAGTACCGTGAGGGAAAGTTG-3’

5'-GAACATCAACCTCCTATCGG-3’
5-CCGCTTCCCCATTGCTTTCG-3"
5'-TCGGAAGGAACCAGCTACTA-3’
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Table 3. Species and populations of potato cyst nematodes used in phylogenetic tree.

Species Locality Pathotype  Accession Reference

number
Globodera Hamadan, Iran Rol KU297654  Present Study
rostochiensis
G. rostochiensis ~ Hamadan, Iran Rol KU297655  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297656  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297657  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297658  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297659  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297660  Present Study
G. rostochiensis ~ Hamadan, Iran Rol KU297661  Present Study
G. rostochiensis  Sluknov (Czech Republic) Rol GU338015 Douda etal, 2010
G. rostochiensis ~ Obersteinbach (Germany) Ro3 GU338016  Douda et al, 2010
G. rostochiensis ~ Harmerz Germany (SPA) Ro5 GU338017 Douda et al, 2010
G. pallida UK Pal GU338018  Douda et al., 2010
G. pallida Aveest (Netherlands) Pa2 GU338019 Douda et al, 2010
G. pallida Kalle (France) Pa2 GU338020 Douda et al., 2010
G. pallida Delmsen (Germany Pa3 GU338021 Douda et al., 2010
G. pallida Kasperske Hory (Czech Republic) unknown GU338022 Douda et al., 2010
G. rostochiensis ~ Canada, Québec, Saint Amable, sample 2 - GQ294484  Madani et al., 2010
G. rostochiensis ~ Canada, Québec, Saint Hyacinth, sample 1 - GQ294486  Madani et al., 2010
G. rostochiensis ~ Canada, Québec, Saint Hyacinthe, sample 2 - GQ294487  Madani et al., 2010
G. rostochiensis ~ Canada, Newfoundland, Avondale, sample 1 - GQ294488  Madani et al., 2010
G. pallida Canada, Newfoundland, Avondale, sample | - GQ294489  Madani et al., 2010
G. pallida Canada, Newfoundland, Avondale, sample 2 - GQ294490  Madani et al., 2010
G. pallida Canada, Newfoundland, Avondale, sample 3 - GQ294491  Madani et al., 2010
Outgroup taxa
G. tabacum USA, Connecticut - GQ294492  Madani et al., 2010
Heterodera USA - JQ067684
glycines
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Table 4. Resistance level and relative susceptibility of
potato cultivars to potato cyst nematode, Globodera
rostochiensis (Anonymous 2007).

Relative susceptibility (%) Score

1<
1.1-3
3.1-5
5.1-10
10.1-15
15.1-25
25.1-50
50.1-100
100>

E3

O

— N WAk OO QX

The scores from one to nine indicate the lowest and
highest level of resistance respectively.
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Fig 1. Globodera rostochiensis. A & B: Anterior end and tail of second stage juvenile; C & D: Cyst and young

female; E: Anus and vulval fenestration (Scale bar: 10pm).
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6ok i Ve DNA S LM (e J 8 10 et J S PC (o jomw (sl
Fig 2. Amplification products fragment of 315 base pairs using species specific primer of Globodera rostochiensis.
1-10: ten populations of potato cyst nematode, PC: Positive control, C: negative control, L: DNA marker 100 bp.
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Table 6. Mean of reproduction factor of Globodera rostochiensis on tested potato cultivars and their relative
susceptibility and resistance level.

Population Cultivar Mean Number Reproduction Relative Resistance
of cysts factor susceptibility % level
Ham-Gan 1 Désirée 959 16.53 100 2
Agria 3 0.05 0.3 9
Sante 0 0.01 0.1 9
Ham-Gan 2 Marfona 1224 8.16 100 2
Agria 6 0.04 0.4 9
Sante 0 0.006 0.08 9
Ham-Gan 3 Marfona 522 2.46 100 2
Agria 1 0.004 0.19 9
Sante 0 0.00 0.00 9
Ham-Yek 4 Désirée 155 2.50 100 2
Agria 0 0.01 0.64 9
Sante 0 0.00 0.00 9
Ham-Gan 5 Marfona 642 9.17 100 2
Agria 6 0.08 0.9 9
Sante 0 0.01 0.15 9
Ham-Har 6 Désirée 707 12.40 100 2
Agria 0 0.01 0.14 9
Sante 0 0.00 0.00 9
Ham-Yek 7 Marfona 560 16.00 100 2
Désirée 242 6.91 100 2
Agria 0 0.02 0.17 9
Sante 0 0.00 0 9
Ham-Yek 8 Désirée 769 34.95 100 2
Agria 0 0.04 0.13 9
Sante 0 0.00 0.00 9
Ham-Yek 9 Marfona 801 17.04 100 2
Désirée 192 4.08 100 2
Agria 0 0.02 0.12 9
Sante 0 0.00 0.00 9
Ham-Ans 10 Désirée 493 11.20 100 2
Agria 0 0.02 0.2 9
Sante 0 0.00 0.00 9
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Table 7. Mean comparison of hatched egg of potato

cyst nematode from six field populations in potato
cultivars Marfona, Agria and Sante

Population Hatched  Cultivar Hatched
eggs/cysts eggs/cysts
Ham-Gan 2 2998 a Marfona 2150 a
Ham-Yek 4 2725 a Agria 1998 a
Ham-Gan 5 2013 b Sante 1892 a
Ham-Yek 7 1528 be
Ham-Yek 9 1524 be
Ham-Gan 3 1294 ¢

* Numbers with the same letters are not significantly
different in each column according to Duncan’s Multiple
Range Test.

(e Al Cmpazr S oS Gy o e A g
Wl 5 b T 0055 s P 53 S
Table 8. Mean comparison of egg hatched of potato

cyst nematode of six field populations in potato
cultivars Désirée, Agria and Sante.

Population Hatched  Cultivar ~ Hatched
eggs/cysts eggs/cysts”
Ham-Har 6 4348 a Sante 2768 a
Ham-Gan 1 3935a Agria 2442 ab
Ham-Yek 7 1843 b Désirée 2246 b
Ham-Yek 8 1796 b
Ham-Ans 10 1726 b
Ham-Yek 9 1263 b

" Numbers with the same letters are not significantly
different in each column according to Duncan’s Multiple
Range Test.

S S (St Kl Cmazr 93 (55 G il A g
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Table 9. Mean comparison of egg hatched of potato

cyst nematode of two field populations in potato
cultivars Marfona, Désirée, Agria and Sante.

Population Hatched @ Cultivar =~ Hatched
eggs/cysts eggs/cysts.
Ham-Yek 7 1638 a Sante 1681 a
Ham-Yek 9 1421 a Agria 1602 a
Désirée 1481 a
Marfona  1357.0a

"Numbers with the same letters are not significantly
different in each column according to Duncan’s Multiple
Range Test.
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Fig 2. Amplified fragment of D2-D3 LSU-rRNA of ten populations of potato cyst nematode, Globodera
rostochiensis. 1-10 ten populations of potato cyst nematode, C: negative control, M: DNA marker 100 bp.
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Fig 4. Maximum Parsimony tree resulting from analysis of nucleotide sequences of D2-D3 of LSU of rRNA of 25
populations and species of potato cyst nematode, Globodera rostochiensis.
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