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Abstract

Potato with a cultivated area of more than 152,000 hectares and a production of more than five million tons per year, is one of
the most important crops in Iran, and the export of its product is able to make a significant contribution to the national
economy. In a survey to monitor the presence of potato cyst nematodes (PCNs), 850 soil and plant samples were collected in
2018-2019 from potato fields in Hamedan province and neighboring provinces including Kordestan, Zanjan, Qazvin, Markazi,
Lorestan and Kermanshah, focusing on the areas cultivated by potato farmers of Hamedan province. Based on the
morphological and molecular characteristics, Globodera rostochiensis was identified as the only PCN species in the country
in Hamedan province and a single site in Kordestan province as well. In Hamedan province, 63.8% of potato spring planting
fields (8932 hectares) was found infested with the potato golden cyst nematode. The PCN was not found from other potato
growing areas in Hamedan province and in the sampled provinces. In the city of Dizaj in Kordestan province, three sites
infested with the nematode were observed in a field with an area of 35 hectares and the cysts were extracted and identified.
The nematode appears is being disseminated into other potato growing areas in the country. If this trend continues, control of
this nematode will be difficult and costly, and its presence in export shipments will be an important obstacle to potato exports

from Iran.
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Fig. 1. Satellite view of sampled sites from potato fields in Hamedan province.
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Fig. 2. Potato golden cyst nematode (Hamedan province population). A- C, E & F: Second-stage juvenile; D & G: Cyst. A:
Tail; B: Anterior body region; C: Part of pharynx; D: Cysts; E: Lateral field; F: Secretory-excretory pore; G: vulval region

section.
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Fig. 3. The map of infested areas to potato golden cyst nematode in Bahar and Hamedan cities, Hamedan province.
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Fig. 4. Amplified fragment with a length of 320 bp, resulting from polymerase chain reaction (RAPD-PCR) in seven
populations of Globodera rostochiensis collected from Hamedan province.
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Table 1. The status of potato farms in Hamedan province in terms of infestation with the potato golden cyst nematode and
infestation level according to the Ahmadi & Tanha Maafi (2014) infestation index.

The level of nematode

Eggs and J2s in 200 gr

The ratio of infested farms to

No. infestation soil total sampled farms Area (ha)
1 Zero 0 36.2% 5068
2 Low 1-400 11.2% 1570
3 Medium 401-1000 21.9% 3074
4 High 1001-2000 11.2% 1568
5 Very high > 2000 19.4% 2720

(Gl ing,Se &y Waojlal ) Globodera rostochiensis  (jlgy bw o) Sl pl Camez (iwlcn, Glasin .Y Jyda
Table 2. Morphometric characteristics of the Iranian (Bahar) population of Globodera rostochiensis (All measurements are in

pm).

Golden & Ellington

Character Bahar population 1972 Manduric et al. 2004 Yuetal. 2010
Second stage juvenile
n 50 36 60
L 417 + 31.3 (382-510) 430 (370-470) 440 (350-570) 410 (360-470)
Tail length 51 + 4.2 (44-58) 51 (44-57) 54 (40-61) 50 (42-59)
Stylet 21 +£0.7 (19-22) 22 (21-23) 23 (19-24) 21 (18-23)
Tail terminal hyaline 22 +£2.1(17-29) 24 (18-30) 25 (15-33) 24 (17-31)
a 19+ 2.2 (15-24) 19 (16-23) 19 (15-26) 18 (15-25)
b 2.4+0.43(2.2-2.6) 2.3 (2.2-2.5) 2.4 (2.1-2.7) 2.3(2.1-2.7)
c 8 +£2.6 (7-10) 8 (7-9) 9 (6-10) 8 (7-9)
Cyst
n 40 35 35
No. of cuticular ridges 22 £ 6.7 (13-28) 21 (12-31) 20 (12-28) 21 (12-31)
Anus-vulva distance 78 £ 21.4 (43-129) 60 (35-77) 74 (38-149) 81 (29-165)

adas 8 canlio g, 0 adlae cpl )0 eod olulis oogll
o9 aildle ddlaie cpl jo0 00,5
ey 5 T e 3900 (5 Ske j5b a4 g ool ZuiS
Jisie gl olas & 5528 Bpan sl 5 adys (ST
5o 5 aSepl 4 axg L (Ahmadi et al. 2018) 54 oo
odé olyen S5 p,5ekS Yoo Togas cosjomm Ol
PBlas aldle cploly «(Jgl 00d)55 Slanlis) o,ls 594
Voo gyl JBlas 1Sl jeb a0 a5 wogdl S5 o5 Ve oo
Jie ;5u8 Ll pled & sl p50lS p0 0 5)Y 5 050

4 Sogll el 4 e ol Jlaat 4yl ol ogds oo

(s s JS Ve e

&

e
JS 5l «Tanha Maafi 2014) \YAY Jlo 0 cowjoew
HES2 OVYD cylaan liwl (go,lee oS ¢ )l50 LS Y FAAD
Sl oo sogll Wiled 4 g)l50 5l oy YA Jolas
Jobee (LS AYFA ol b o 0,5 adeie Jad gaao0
ogdle aitud 009l yliwl g0,k S g l50 5l dus s PY/A
S B olge pla b g oogdl &Y pile lawgs Sogll o] 5
Toe 5l yiegkS £+ dgam alold L oliws,S oliwl jo g
Gble 09 o0 olpriny oo bl ple ;o alin olllas



\Y#

ghw 5 adl Ll muwia geejoa (b S
el aily a5l T Sl
1S Ll g galS il pB )1 o pglio o)1 51 ool
lowle b ojyle @laghy, okl 5 ieenls
755 51 Calan 5l gy Gl sl (i (S
boe b 6,55k col)3 gl 0y90 Jsb (j0ges oligS wiled
e st poe casme Cun; gla Sodll pas 5 cuy;
03550 el Llye ahls mglie ald,l 5355 Loy 5o 5 Slike
2l @M g
w8, 5l eolatwl aldl e alS wss A b ool Jad

; Sles & DY J..x.:‘ﬁ.:‘sa rnsl.n.n Pb)‘

shls coejoomw b g Wles ade plas
.(Marks & Brodie 1998) cu.l lacosgass

ééL:\.A K P
plsl Jowe g ond plnl Bdod ogas 0 (Bainy
A5l 8l olai iegh

S5 ool
Sy oals gy g obe slatolex 5l Baiey
b lie 5 (55,5l hjgal 5 Dlinios 3 56 5 wyde
Sl I pizer WS o0 Gl Glhes ol
b plie 5 (55,5l Cladsd S e adi axly Jowp
5 G Lol fom 5 e QLB (laes lid

335 0 613 ol SIS piged 50 (ol o0

References

Abidou H., EI-Ahmed A., Nicol J.M., Bolat N., Rivoal
R. & Yahyaoui A. 2005. Occurrence and
distribution of species of the Heterodera avenae
group in Syria and Turkey. Nematologia
Mediterranea 33, 195-201.

Ahmadi A. & Tanha Maafi Z. 2014. Incidence of cereal
cyst nematodes (Heterodera avenae type B and H.
filipjevi) in southwestern Iran. Journal of Crop
Protection 3(1), 75-88. doi:
20.1001.1.22519041.2014.3.1.10.5

Ahmadi K., Gholizadeh H., Ebadzadeh H., Hoseinpour
R., Hatami F., Fazli B.& Rafiei M. 2018. Statistics
of agricultural crops of Iran, first volume.
Ministry of Agriculture Jihad.

VYASAYAINE N /Y oylas /) sl [ ol psliibaslod

B pslie 5l & drgi b s salys 955 S ahilie
Older Gl gadsi 6)% 5 (She> (Feejm S s
debae s 0979 5 Glolo slojye & (o9 S5 s &
ol @5 o polo suxie Sbailss el ales
Mz san] 5o Yool Slolo sloalgase (591 0391
Jolei 5 canlin 55locXin, 8 cils walys ol e 4 (o
s 5% 4zl szl wiles ol pogas o (5 5liS sl
b oanlise Z50 Hd (Sheejms $4550 50 Sogll Ll
e 5,5laS ) 3)ls wiled (nl Hlen ;0 (oote 2B
as,ie o9 andaid sl B Cale 5oz b o
polia pl)] CuiS g (e jnm — puiS o9l Cole, cabog:
5 S sl 5 SB my 2d 5wl wile
ol 0092 Figo Jlm abai (pl o Wled jliey 4z e ST
Loople lp il slagts, 5l w2l sbodlo ;o

S9aedd .l o ool ciejowmw oMb S Wil
WAY B el b ool sl b gl 00,08
obes Al iS5l Coles by Lii> lojls Lawgs
aiile (GVgama b ely; ol ooyl sblie ;o Lgd,le vl
W03 g paS 9 LIS Gl g LS ge i e
S ol ciiln g Lob aule cowejcom pylie pl8)| cois
So3sS 5 deml Suglsd ] Sieger anly lasss L
oolawl (Jgame cuily s 0 ¢ clilS 1 |8 (50,55

55y epgly wibe oleend sl pSwlel 5l es xS
SRR = MRS SRR ECHRCH WU g JPNCL O POV IO
ol oo adgr b uily sles i g 2l sl Jle
Wled 0979 (nl b el Aty BB 1925 (i Ay

Bakker E., Achenbach U., Bakker J., van Vliet J.,
Peleman J., Segers B., ... Hutten R. 2004. A high-
resolution map of the H1 locus harbouring
resistance to the potato cyst nematode Globodera
rostochiensis. Theoretical and Applied Genetics
109 (1), 146-152. doi: 10.1007/s00122-004-1606-
z

Boucher A.C., Mimee B., Montarry J., Bardou-Valette

S., Bélair G., Moffett P. & Grenier, E. 2013.
Genetic diversity of the potato golden cyst
nematode Globodera rostochiensis and
determination of the origin of populations in
Quebec, Canada. Molecular Phylogenetics and
Evolution 69 (2), 75-82.
DOI: 10.1016/j.ympev.2013.05.020


http://www.pubfacts.com/author/Annie+Christine+Boucher
http://www.pubfacts.com/author/Benjamin+Mimee
http://www.pubfacts.com/author/Josselin+Montarry
http://www.pubfacts.com/author/Sylvie+Bardou-Valette
http://www.pubfacts.com/author/Guy+B%C3%A9lair
http://www.pubfacts.com/author/Peter+Moffett
http://www.pubfacts.com/author/Eric+Grenier
http://dx.doi.org/10.1016/j.ympev.2013.05.020

OlSen 9 (S5

Camacho M.J., Nobrega F., Lima A., Mota M. & Inécio
M. L. 2017. Morphological and molecular
identification of the potato cyst nematodes
Globodera rostochiensis and G. pallida in
Portuguese potato fields. Nematology 19, 883-889.
doi 10.1163/15685411-00003094

Canto-Saenz M. & De Scurrah M.M. 1977. Races of the
potato cyst nematode in the Andean region and a
new system of classification. Nematologica 23,
340-349. DOI .0rg/10.1163/187529277X00066

ContinaJ.B., Dandurand L.M. & Knudsen G.R. 2018. A
spatial analysis of the potato cyst nematode
Globodera pallida in Idaho. Phytopathology
108(8), 988-1001. DOI: 10.1094/phyto-11-17-
0388-R

De Grisse A.T. 1969. Redescription et modification de
quelques techniques utilisées dans I'étude des
nematodes  phytoparasitaires.  Mededelingen
Rijksfakulteit der Landbouwwetenschappen Gent
34, 351-369.

EFSA Panel on Plant Health. 2012. Scientific opinion
on the risks to plant health posed by European
versus non-European populations of the potato
cyst nematodes Globodera pallida and G.
rostochiensis. European Food Safety Authority
Journal 10 (4), 2644, doi:
/10.2903/J.efsa.2012.2644

Ellenby C. 1954. Tuber forming species and varieties of
the genus Solanum tested for resistance to the
potato root eelworm Heterodera rostochiensis

Waoll. Euphytica 3, 195-202.
DOl.org/10.1007/BF00055593

EPPO. 2022 EPPO  Datasheet:  Globodera
rostochiensis. Available online.
https://gd.eppo.int/taxon/HETDRO/datasheet.

https: //doi.org
2338.1981.th01753.x

Evans K. & Stone A.R. 1997. A review of the
distribution and biology of the potato cyst-
nematodes Globodera rostochiensis and G.
pallida. PANS 23 (2), 178-189.
https://doi.org/10.1080/09670877709412426

FAOSTAT. 2018. World Food and Agriculture
Organization  statistical  yearbook  2018.
https://www.fao.org/faostat/en/#home

Fullaondo A., Barrena E., Viribay M., Barrena I.,
Salazar A. & Ritter, E. 1999. Identification of
potato cyst nematode species Globodera
rostochiensis and G. pallida by PCR using
specific primer. Nematology 1 (2), 157-163.
https://doi.org/10.1163/156854199508126

Gitti M. & Tanha Maafi Z. 2008. First report of
quarantine potato cyst nematode in Hamadan
province. In Proceeding of 18" Plant Protection
Congress, Vol. 2: Plant diseases and weeds (p.
604). Hamadan, Bu-Ali Sina University.

Gitti M. & Tanha Maafi Z. 2010. First report of a potato
cyst nematode, Globodera rostochiensis, on
potato, in Iran. Plant Pathology 59 (2), 412.
https://doi.org/10.1111/j.1365-3059.2009.02135.x

/10.1111/j.1365-

Gitti M., Tanha Maafi Z., Arjmandian A. & Pishevar
S.H. 2011. Occurrence of potato golden cyst
nematode in Iran and its distribution in Hamadan
province. Agricultural Biotechnology 10 (1), 53-
61. (In Persian with English summary).

Golden A.M. & Ellington D.M.S. 1972. Re-description
of  Heterodera  rostochiensis  (Nematoda:
Heteroderidae), with a key and notes on closely
related species. Proceedings of the
Helminthological Society of Washington 39 (1),
64-78.

Hassan M.A., Pham T.H, Shi H. & Zheng J. 2013.
Nematodes threats to global food security. Acta
Agriculturae Scandinavica, Section B-Soil &
Plant  Science  63(5), 420-425. DOl:
10.1080/09064710.2013.794858

Jenkins W.R. 1964. A rapid centrifugal-flotation
technique for separating nematodes from soil.
Plant Disease Report 48, 692.

Kort J., Ross H., Rumpenhorst H.J. & Stone A.R. 1977.
An international scheme for identifying and
classifying pathotypes of potato cyst-nematodes
Globodera rostochiensis and G. pallida.
Nematologica 23 (3), 333-339. https://doi.org
/10.1163/187529277X00057

Madani M., Subbotin S.A, Ward L.J., Li X. & De Boer
S.H. 2010. Molecular characterization of Canadian
populations of potato cyst nematodes, Globodera
rostochiensis and G. pallida using ribosomal
nuclear RNA and cytochrome b genes. Canadian
Journal of Plant Pathology 32 (2), 252-263.
https://doi.org/10.1080/07060661003740033

Manduric S., Olsson E., Englund J.E. & Andersson, S.
2004. Separation of Globodera rostochiensis and
G. pallida (Tylenchida: Heteroderidae) using
morphology and morphometrics. Nematology,
6(2), 171-181. doi: https://doi.
0rg/10.1163/1568541041217979

Marks R.J. & Brodie B.B. 1998. Potato cyst nematodes:
biology, distribiution and control, 1st Edition.
Wallingford, CAB International.

Nicol J.M., Turner S.J., Coyne D.L., Den Nijs L.,
Hockland S. & Tanha Maafi Z. 2011. Current
nematode threats to world agriculture. In: Jones J.,
Gheysen G. & Fenoll C. (Ed.), Genomics and
molecular genetics of plant-nematode interactions
(pp. 21-44). Dordrecht, Springer.

OEPP/EPPO. 2004. Globodera rostochiensis and
Globodera pallida. Bulletin OEPP/EPPO Bulletin
34 (2), 309-314. https://doi.org/10.1111/j.1365-
2338.2004.00734.x

Rahbari S., Tanha Maafi Z., Eskandari A. & Gitty M.
2017. Pathotype and molecular characteristics of
some lranian potato cyst nematode populations,
Globodera rostochiensis and impact of the
resistant and susceptible potato cultivars on egg
hatching. Iranian Journal of Plant Pathology 51
(2), 231-247. (In Persian with English summary).

Stone A.R. 1973. Heterodera rostochiensis. CIH
descriptions of plant parasitic nematodes, set 2,


https://doi.org/10.1163/187529277X00066
https://gd.eppo.int/taxon/HETDRO/datasheet
https://www.tandfonline.com/author/Evans%2C+K
https://www.tandfonline.com/author/Stone%2C+A+R
https://doi.org/10.1080/09670877709412426
https://doi.org/10.1163/156854199508126
https://doi.org/10.1111/j.1365-3059.2009.02135.x
https://doi.org/10.1080/07060661003740033
https://doi.org/10.1111/j.1365-2338.2004.00734.x
https://doi.org/10.1111/j.1365-2338.2004.00734.x

YA

No. 16. St. Albans, UK: Commonwealth Institute
of Helminthology.

Tanha Maafi Z., Subbotin T. & Moens M. 2003.
Molecular  identification  of  cyst-forming
nematodes (Heteroderidae) from Iran and a
phylogeny based on ITS-rDNA sequences.
Nematology, 5(1), 99-111. doi: https:/
doi.org/10.1163/156854102765216731

Tanha Maafi Z. 2014. Sampling, identifying and
determining the distribution of potato cyst
nematodes in the potato cultivation areas of the
Iran. Final report of the project, registration

VYASAYAINE N /Y oylas /) sl [ ol psliibaslod

number 46159. Institute of Plant Protection,
Tehran, Iran.

Wouts W.M. & Baldwin J.G. 1998. Taxonomy and

Yu

identification. In: Sharma S.B. (Ed.), The cyst
nematodes (pp. 83-122). Dordrecht, Kluwer
Academic Publishers.

O, Ye W, Sun F. & Miller S. 2010.
Characterization of Globodera rostochiensis
(Tylenchida: Heteroderidae) associated with
potato in Quebec, Canada. Canadian Journal of
Plant Pathology 32 (2), 264-271. DOI:
10.1080/07060661003740322


https://doi.org/10.1080/07060661003740322

