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Abstract
Iran is a mountainous country with almost one-third of its land mass found in arid dessert. Consequently, trees are sparse in
many Iranian provinces and those trees that do exist are often planted in urban settings or exist in small orchards. The non-native
pines, Pinus eldarica, P. halepensis and P. nigra are widely planted throughout the major cities of Iran. Because of the aethestic
and functional importance of the trees in these locations, this study was undertaken to determine if plant-parasitic nematodes
known to cause significant damage to Pinus spp were present in urban settings. Soil samples from forest parks and urban areas
with a high density of Pinus spp were taken from sixty-nine different locations within the provincial capital cities of Tehran,
Markazi and Qom, Iran. At total of seventeen different species were identified among the three locations but none of these species
identified have previously been documented to cause significant injury on pine at the levels detected. The results of the current
study marks a first record of plant parasitic nematodes associated with Pinus spp. in Iran. Presently, there are no other reports of
nematodes associated with pine trees in Iran. Based on the sampling conducted from this study, it seems unlikely that non-native
pines planted in arid regions of Iran are likely to be threatened by indigenous plant-parasitic nematodes.
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Introduction
The potential susceptibility of pine seedlings to
various plant diseases, led to studies conducted to
determine the best plant species suitable for cultivation
in Iran. Pinus pinea L., Pinus brutia Ten. and Pinus
longifolia Roxb. were found suitable for the Caspian
region (Khorankeh et al. 2006). Several other Pinus
species have been established in Iran and Pinus
eldarica L. and Pinus brutia have been studied in
nurseries in Fars Province (Zakeri et al., 2011).

Iran, with its arid climates and soils, is a country with
low forest cover and no native pine species. As of a
2010 estimate, 7% of Iran’s land is forested, of which
8% is comprised of non-native pine species. Trees are
especially importance in Iran as there are only a small
number that exist mainly in arid and semi-arid regions.
Since 1956, Iran has imported approximately 48 fastgrowing softwood species for wood and paper
production (Kiaei, 2011). Conifer plantations
comprised of non-native species were established to
prevent erosion, counteract deforestation and improve
the aesthetic qualities of public spaces (Zakeri et al.,
2011; Poorbabaei and Poorrahmati 2009).

Plant parasitic nematodes may cause significant
economic damage to several plant species including
those found in forest vegetation. They are, therefore,
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of particular concern to countries with low forestcover. Nematode populations have been surveyed
from pine forest soils since the 1960s in North
America, Europe and Asia. Seventeen genera of plantparasitic nematodes were found associated with pines
in the southeastern United States (Ruehle, 1964).
Bacteria, fungi, and root-feeding nematodes were
studied in a Scots pine forest near Säter, Sweden,
while population sizes of soil nematode communities
were studied in young pine plantations established on
coal mining dumps near Cottbus, Germany (Háněl
2001, Magnusson 1983a; Magnusson 1983b). At the
Changbai Mountain reserve in China, sixty genera of
nematodes were found at five study sites, three of
which were located in pine forests (Tong et al. 2009).

P. halepensis and P. nigra trees grown in forests,
parks and nurseries within three Iranian provinces.
The results presented here document a wide variety of
plant parasitic nematodes present in rhizosphere soils
of Pinus spp. in Iran.

Materials and Methods
Selection of sampling sites:
Sampling sites were selected in Tehran, Qom and
Markazi Provinces in Central Iran (Fig. 1). Sample
site locations were recorded by global positioning
system and all sites were located within suburban and
urban parks and medians in capital cities of their
respective provinces. The Provinces of Tehran, Qom
and Markazi are classified primarily as semi-dessert
with some western areas of forest steppe.
Consequently, large parks and man-made forests are
often planted within the boundaries of or immediately
outside major cities. Samples from Tehran were
collected from Chitgar Park, “Park E Eram”, and
Lavizan Park and few other parks. Samples from
Qom (which has few large parks or man-made forests)
were collected from small plots and median areas
adjacent and between highways and forest. Samples
from Arak in Markazi were collected from Piroozi
Park, Danesshjoo Park and forest. Three species of
pines, namely, Pinus eldarica, P. halepensis and P.
nigra, were identified and located within each
sampling site.

Plant-parasitic soil nematodes have been found to
cause chlorosis, stunting, and other diseases in pine
trees (Boag et al., 1977, Handoo et al., 2005;
Eisenback et al., 1985; Fraedrich et al., 2003;
Fraedrich et al., 2005; Riffle and Lucht 1966; Ruehle
1962, 1971, 1972). Host ranges of endoparasitic and
ectoparasitic plant-parasitic nematodes associated with
several pine species native to North America have
been reported (Ruehle 1966, 1969;; Sutherland 1967).
In some studies, plant-pathogenic nematodes detected
in rhizosphere soils of pine trees, either did not appear
to cause plant injury or their pathogenic potential was
unclear (Gillespie and Adams 1962; Ruehle 1975).
The current study was conducted to determine the
prevalence of plant-parasitic nematode species in 50
mixed stands of non-native, cultivated Pinus eldarica,

Figure Legend 1. Map of Tehran, Markazi and Qom Provinces, Iran. Twenty-one samples were taken from the
national capital city of Tehran, twenty samples were taken from the provincial capital city of Arak and sixteen
samples were taken from the provincial capital city of Qom.
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morphological and morphometric descriptions and
redescriptions of the species under study (Brzeski,
1991a, 1991b; Fortuner, 1977; Geraert, 1971; Hooper,
1974; Kheiri, 1972; Krall, 1990; Loof, 1978, 1991;
Sher, 1966; Siddiqi, 1970; Thorne, 1941; Thorne and
Malek, 1968; Townshend and Anderson, 1976).

Collection of samples:
During 2012-2015, a total of sixty-nine soil samples
were collected from pine trees within the three
sampling sites: twenty- four samples from Tehran,
twenty samples from Qom and twenty- five samples
from Markazi Province. At each site, soil samples
were collected randomly from the rhizosphere region
of pines at a rate of 15-22 trees per hectare.

Results
Seventeen nematode species were identified from the
three provinces collectively. Eleven species were
identified from Tehran Province (Table 1), nine
species from Markazi Province (Table 2) and eight
species from Qom Province (Table 3). For all three
Provinces, the most frequently detected plant parasitic
nematode species was Aphelenchus avenae Bastian,
1865, in 78-85% of the total number of samples from
all sites, followed by Pratylenchus neglectus (Rensch,
1924) Filipjev & Schuurmans Stekhoven, 1941, in 8169%samples. The least frequently detected plant
parasitic nematode species were Xiphinema
americanum Cobb 1913, Xiphinema index Thorne and
Allen, 1950 and Rotylenchus glabratus Kankina &
Teben’kova, 1980. All three sampling sites shared a
similar composition of plant-parasitic nematodes
associated with Pinus spp., however, there were
certain notable exceptions.. Pratylenchus thornei was
detected in 65% of the samples from Qom, but not
found in the other provinces. Similarly, Merlinius
brevidens (Allen, 1955) Siddiqi, 1970 (syn.
Geocenamus brevidens (Allen) Brzeski, 1991) was
detected in 70% of the samples from Tehran but not
from Markazi and Qom, while Geocenamus rogosus
(Siddiqi, 1963) Brzeski, 1991 was only detected in
Markazi.

Because of the random location of trees within each
site, no standardized sampling pattern could be used,
although less frequently at few sites, sampling was
also done in a zig-zag pattern, assuring that each
sample was taken within 1 meter of individual trees.
Approximately, 1 kg soil was collected per
subsample. The composite sample was thoroughly
mixed and 500 g soil was processed for nematode
extraction and analysis.
Nematode extraction and analysis:
Nematodes were extracted from plant tissue samples
by maceration-centrifugal-flotation (Coolen, 1979)
and from rhizosphere soil samples by sugar
centrifugation (Jenkins, 1964). Specimens were killed
with heat, fixed in FAA solution, processed to
dehydrated glycerin and mounted on glass slides (De
Grisse, 1969). Nematode specimens were examined
through a Zeiss compound microscope with Nomarski
differential interference contrast up to 1,000×
magnification. Measurements were expressed as mean
± standard deviation with ranges in parentheses.
Unless indicated otherwise, all measurements are
expressed in micrometers (μm). Nematode species
detected were compared with published original

Table 1. Frequency and population densities of plant-parasitic nematodes from twenty-one soil and root samples
collected from Pinus spp. in Tehran Province, Iran.
Nematode species

a

Frequencya
%

Aphelenchus avenae
78
Boleodorus thylactus
67
Ditylenchus acris
31
Mesocriconema xenoplax
59
Filenchus vulgaris
14
Helicotylenchus digonicus
34
Longidorella sp.
52
Merlinius brevidens
70
Pratylenchus neglectus
74
Xiphinema index
3.5
Xiphinema pachtaicum
27
Percentage of composite samples in which a nematode species was found.
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Nematodes/100 cm3 soil
Range
Mean ± SD
20-39
34 ± 3.2
5-15
9 ± 2.4
7-11
8 ± 2.7
14-28
19 ± 4.1
6-15
10 ± 3.3
11-27
18 ± 4.9
3-17
7 ± 3.3
13-38
28 ± 4.3
17-41
31 ± 5.1
8-12
10 ± 2.8
4-15
10 ± 3.3
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Table 2. Frequency and population densities of plant-parasitic nematodes from twenty soil and root samples collected
from Pinus spp. in Markazi Province, Iran.
Nematode species

a

Frequencya
%

Nematodes/100 cm3 soil
Range

Mean ± SD

Aphelenchus avenae

85

22-45

39 ± 4.7

Boleodorus thylactus

47

8-17

10 ± 1.8

Mesocriconema xenoplax

62

10-24

15 ± 2.5

Geocenamous rogusus

35

11-34

20 ± 1.7

Pratylenchus neglectus

81

22-48

37 ± 3.9

Pratylenchus thornei
Rotylenchus glabratus
Xiphinema americanum
Xiphinema index

47
1
1
4.6

17-30
22
15
9-13

15 ± 1.9
22
15
11 ± 3.5

Percentage of composite samples in which a nematode species was found.

Table 3. Frequency and population densities of plant-parasitic nematodes from sixteen soil and root samples collected
from Pinus spp. in Qom Province, Iran.
Nematode species

a

Frequencya
%

Nematodes/100 cm3 soil
Range

Mean ± SD

Aphelenchus avenae

74

14-45

37 ± 5.1

Aphelenchoides singhi

2.7

7-12

10±2.7

Boleodorus thylactus

81

11-23

14 ± 2.4

Filenchus vulgaris

29

4-17

14 ± 3.4

Helicotylenchus digonicus
Pratylenchus neglectus

72
69

7-22
19-36

20 ± 4.4
33± 4.6

Pratylenchus thornei
Tylenchus filiformis

65
21

10-22
6-18

13 ± 1.2
11 ± 3.3

Xiphinema index

2.8

6-11

9 ± 3.1

Percentage of composite samples in which a nematode species was found.
intentionally established. Other areas were large
forest parks, where trees are planted in rank and file,
to provide a larger sense of forested wilderness that is
generally absent throughout these provinces. These
trees are of extremely high value and were selected to
survive in arid climate with minimal amount of
required management. Because of their high value,
the presence and damage potential of associated plant
pathogens are of concern. The results of the current
study marks a first record of plant parasitic nematodes
associated with Pinus spp. in Iran. Presently, there are
no other reports of nematodes associated with pine
trees in Iran.

Discussion
The Iranian cities sampled in the current study are
located in semi-arid to arid regions, with low rolling
mountains where rainfall is sparse and the majority of
the local agriculture relies on irrigation. In most of
these locations, forests and woodlands are uncommon
and the cities of Tehran, Markazi and Qom cultivate
Pinus and other species in order to improve the
aesthetic quality of urban areas and elevate the quality
of life (Edalatkhah et al., 2012). Many of the
locations sampled in this study were median strips and
other parks where non-native pines have been
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Although pathogenicity and crop loss data for the
nematodes species detected in the current study were
not determined, the potential influences of the
nematode species on Pinus spp. in Iran may be
indicated from comparisons with other related reports.
A number of different nematodes have been reported
to cause significant damage to Pinus seedlings
including Paralongidorus maximus, Xiphinema
americanum, Hoplolaimus galeatus, Mesocriconema
xenoplax (and Xiphinema index (Boag et a, 1977;
Handoo et al., 2005; Fraedrich et al. 2003; Fraedrich
et al. 2005; Ruehle 1962, 1972, 1971; Sutherland and
Adams, 1964; Viglierchio, 1978). In the current
study, only Xiphinema index was identified in all
locations and Mesocriconema xenoplax was identified
from two locations. However, the maximum number
of X. index obtained was 13 nematodes/100 cc soil. In
Viglierchio (1978) study of nematode responses to
Pinus ponderosa Laws, 100 X. index nematodes/150
ml soil were utilized in pathogenicity trials. Although
Viglierchio did not identify the threshold at which
symptoms were expressed, the populations observed
from the three sampled cities in Iran were well below
those used in Viglierchio’s experimental trials that
resulted injury to Pinus (taking into consideration that
it is not a direct comparison between the units used in
the two studies).
Similarly, Viglierchio (1978)
utilized 3,000 M. xenoplax nematodes/150 ml soil to
induce damage symptoms on P. ponderosa and the
highest number of M. xenoplax detected in the current
study were 28 nematodes/100 cc soil.
In most reported studies, pathogenicity of soil-borne
nematodes on Pinus spp. has been tested on seedlings
than on established, mature plants. Seedlings have
been used for practical reasons which include their
small size, which is amenable to greenhouse and
nursery experiments, and shallow root systems, which
are more likely to experience observable damage due
to nematodes.
Plant-parasitic nematode damage
typically results in stunting of seedlings, increased
mortality as a result of secondary pathogens and
reduced root weights (Ruehle, 1972; Mancini et al,
1983; Viglierchio, 1978). Established Pinus are not
usually considered susceptible to soil-borne plantparasitic nematodes although Riffle and Lucht (1966)
did report an unknown Meloidogyne species causing
decline on Pinus ponderosa var. scopulorum in New
Mexico, USA and Eisenback et al. (1985) described
Meloidogyne pini causing stunting, chlorosis and
physiological changes to established Pinus clausa
(Chapm.) Vasey in Georgia, USA.

Mancini et al. (1983) in the form of fewer total roots
and less root weight. Similar to the work of
Viglierchio (1978), Mancini et al. did not identify a
threshold for damage and employed 125
nematodes/100 ml of soil, while the highest number of
H. digonicus recovered from the current study were 27
nematodes/100 cc soil.
Compared to the population levels of plant-parasitic
nematodes used against seedlings of Pinus spp in
previously reported studies, it does not appear that
levels of potentially pathogenic plant-parasitic
nematodes are high enough to warrant concern in the
urban parks and forests of Tehran, Markazi and Qom
Provinces in Iran. In the current study, site locations
comprised only of established stands of Pinus spp., so
the likelihood that the low numbers of plant parasitic
nematodes detected at those sites poses any threat to
plant health is considered minimal.
There are approximately 120 species within the genus
Pinus divided amongst three different groups or
subgenera.
Currently, much of the reported research in nematode
pathogenicity on Pinus spp. has focused only on a few
species including P. ponderosa, Pinus taeda L., and
Pinus sylvestris L.. Further research is needed to
determine the effects of varied population densities of
plant parasitic nematodes on different Pinus spp.

References
Boag, B., Raschke, I. E., and Brown, D. J. F. 1977.
Observations on the life cycle and pathogenicity of
Paralongidorus maximus in a forest nursery in
Scotland. Annals of Applied Biology 85: 389-397.
Brzeski, M. W. 1991a. Review of the genus
Ditylenchus
Filipjev,
1936
(Nematoda:
Anguinidae). Revue de Nématologie 14: 9-59.
Brzeski, M. W. 1991b. Taxonomy of Geocenamus
Thorne
and
Malek,
1968.
(Nematoda:
Belonolaimidae). Nematologica 37: 125-173.
Coolen, W. A., 1979. Methods for the extraction of
Meloidogyne spp. and other nematodes from roots
and soil. In: Lamberti F, Taylor CE, eds. RootKnot
Nematodes
(Meloidogyne)
Species,
Systematics, Biology and Control. London, UK:
Academic Press 317-329.
De Grisse, A. T. 1969. Redescription ou modifications
de quelques techniques utilisées dans l’étude des
nématodes phytoparasitaires. Mededelingen van de

Finally, Helicotylenchus digonicus Perry was reported
to cause damage on Pinus strobus L. seedlings by
115

Int. J. Adv. Res. Biol. Sci. (2017). 4(7): 111-117

Rijksfaculteit Landbowwetenschappen Gent 34:
351-369.
Edalatkhah. F., Shafaghati, M., Norouzi, A., Motaghi,
S., and Mirbahaei, M. 2012. The role of trees in
improving the urban landscape (case study vli asr
street of Tehran city). Proccedings of the
International Conference on Applied Life Sciences.
(ICALS2012) Turkey, September 10-12, 2012:
143-147.
Eisenback, J. D., Yang, B., and Hartman, K. M. 1985.
Description of Meloidogyne pini n. sp., a root-knot
nematode parasitic on sand pine (Pinus clausa),
with additional notes on the morphology of M.
megatyla. J. of Nematology 17: 206-219.
Fortuner, R. 1977. Pratylenchus thornei. C.I.H.
Description of Plant-Parasitic Nematodes. Set 7
No. 93. Farnham Royal, UK: Commonwealth
Agricultural Bureaux.
Fraedrich, S. W., Cram, M. M., and Handoo, Z. A.
2003. Suitability of southern pines, other selected
crops, and nutsedge to a Longidorus sp. associated
with stunting of loblolly pine seedlings. Plant
Disease 87: 1129-1132.
Fraedrich, S. W., Cram, M. M., and Zarnoch, S. J.
2005. The effect of fallow on Longidorus
americanus, a nematode associated with stunting of
loblolly pine seedlings in Georgia, USA.
Nematology 7: 487-493.
Geraert, E. 1971. Observations on the genera
Boleodorus and Boleodoroides, Nematologica 17:
263-276.
Gillespie, W. H., and Adams, R. F. 1962. An awl
nematode, Dolichodorus silvestris n. sp., from
West Virginia. Nematologica 8: 93-98.
Handoo, Z. A., Carta, L.K., Skantar, A. M., Ye, W.,
Robbins, R. T., Subbotin, S. A., Fraedrich, S. W.
and Cram, M. M. 2005. Morphological and
molecular
characterization
of
Longidorus
americanum n. sp. (nematoda: Longidoridae), a
needle nematode parasitizing pine in Georgia. J. of
Nematology 37: 94-104.
Háněl, L. 2001. Succession of soil nematodes in pine
forests on coal-mining sands near Cottbus,
Germany. Applied Soil Ecology 16: 23-34.
Hooper, D. J. 1974. Aphelenchus avenae. C.I.H.
Descriptions of plant Parasitic Nematodes. Set 4,
No. 50.
Jenkins, W. R. 1964. A rapid centrifugal-flotation
technique for separating nematodes from soil.
Plant Disease Reporter 48: 692.
Kheiri, A. 1972. Plant parasitic nematodes
(Tylenchida) from Iran. Biologisch Jaarboek
Dodonaea 40: 224-239.

Khorankeh, S.A., Sardabi, H., Mosazadeh, S.A.,
Barimany, H., and Dehbandy, A.R. 2006. Pilot trial
of three pine species at Caspian eastern littoral of
Iran. Iranian J. of Forest and Poplar Research 14:
59-66.
Kiaei, M. 2011. Anatomical, physical, and mechanical
properties of eldar pine (Pinus eldarica Medw.)
grown in the Kelardasht region. Turkish J. of
Agriculture and Forestry 35: 31-42.
Krall, E. L. 1990. Root Parasitic Nematodes (Family:
Hoplolaimidae). Paules Press, New Delhi.
Loof, P. A. A. 1978. The genus Pratylenchus Filipjev,
1930 (Nematoda: Pratylenchidae): a Review of its
Anatomy, Morphology, Distribution, Systematic
and Identification. Sveriges Lantbruksuniversitet
Växtskyddsrapporter, 5: IV + 50 pp.
Loof, P. A. A. 1991. The family Pratylenchidae
Thorne, 1949. pp. 363-423 in Nickle, W. R, ed.
Manual of Agricultural Nematology. Marcel
Dekker: New York.
Magnusson, C. 1983a. Abundance and trophic
structure of pine forest nematodes in relation to soil
layers and ground cover. Holarctic Ecology 6: 175182.
Magnusson, C. 1983b Abundance, distribution and
feeding relations of root/fungal feeding nematodes
in a Scots pine forest. Holarctic Ecology 6: 183193.
Mancini, G., Cotroneo, A., and Moretti, F. 1983.
Response of three pines to parasitism by
Helicotylenchus
digonicus
(Nematoda:
Hoplolaimidae). European J. of Forest Pathology
13: 245-250.
Mohammad Deimi, A., Ghalandar, M.,Barouti, S.
2008. Study of plant parasitic Nematodes of Pine
trees in Markazi province.17th Iranian Plant
Protection congress.2008. 554.
Mohammad Deimi, A., J. J. Chitambar and Z.T.
Maafi. 2008. Nematodes associated with flowering
ornamental plants in Mahallat, Iran, Nematologia
Mediterranea 36: 115-123.
Mohammad Deimi, A., Mitkowski, N.2010.
Nematodes associated with vineyards throughout
Markazi Province (Arak), Iran. Australian Plant
Pathology 39, 571–577
Poorbabaei, H., and Poorrahmati, G. 2009. Plant
species diversity in loblolly pine (Pinus taeda L.)
and sugi (Cryptomeria japonica D. Don.)
plantations in the Western Guilan, Iran.
International J. of Biodiversity and Conservation 1:
38-44.
Riffle, J. W. and Lucht, D. D. 1966. Root-knot
nematode on ponderosa pine in New Mexico. Plant
Disease Reporter 50: 126.
116

Int. J. Adv. Res. Biol. Sci. (2017). 4(7): 111-117

Ruehle, J. L. 1962. Plant-parasitic nematodes
associated with shortleaf pine showing symptoms
of little leaf. Plant Disease Reporter 46: 710-711.
Ruehle, J. L. 1964. Plant-parasitic nematodes
associated with pine species in southern forests.
Plant Disease Reporter 48: 60-61.
Ruehle, J. L. 1966. Nematodes parasitic on forest
trees, I: Reproduction of ectoparasites on pines.
Nematologica 12: 443-447.
Ruehle, J. L. 1969. Nematodes parasitic on forest
trees, II: Reproduction of endoparasites on pines.
Nematologica 15: 76-80.
Ruehle, J. L. 1971. Reaction of two races of sand pine
(Pinus clausa) to parasitism by the lance nematode,
Hoplolaimus galeatus. J. of Nematology 3: 328329.
Ruehle, J. L. 1972 Response of sand pine to parasitism
by lance nematode. Plant Disease Reporter 56:
691-692.
Ruehle, J. L. 1975. Response of shortleaf pine to
parasitism by plant-parasitic nematodes. Plant
Disease Reporter 59: 290-292.
Sher, S. A. 1966. Revision of the Hoplaloiminae
(Nematoda) VI. Helicotylenchus Steiner, 1945.
Nematologica 12: 1-56.
Sutherland, J. R. 1967. Host range and reproduction of
the
nematodes
Paratylenchus
projectus,
Pratylenchus
penetrans,
and
Tylenchus
emarginatus on some forest nursery seedlings.
Plant Disease Reporter 51: 91-93.
Sutherland, J. R. and Adams, R. E. 1964. The
parasitism of red pine and other forest nursery

crops by Tylenchorhynchus claytoni Steiner.
Nematologica 10: 637-643.
Thorne, G. 1941. Some nematodes of the family
Tylenchidae which do not possess a valvular
median esophageal bulb. Great Basin Naturalist 2:
37–85.
Thorne, G. and Malek, R. B. 1968. Nematodes of the
northern great plains. Part I. Tylenchida
(Nematoda: Secernentea). Technical Bulletin of the
South Dakota Agricultural Experiment Station 31:
1-111.
Tong, F., Xiao, Y., and Wang, Q. 2010. Soil nematode
community structure on the northern slope of
Changbai Mountain, Northeast China. J. of
Forestry Research 21: 93-98.
Townshend, J. L. and Anderson, R. V. 1976.
Pratylenchus negelctus C. I. H. Description of Pant
Parasitic Nematodes. Set 6, No. 82. Farnham
Royal, UK: Commonwealth Agricultural Bureaux.
Viglierchio, D. R. 1978. Stylet-bearing nemas and
growth of ponderosa pine seedlings. Forest Science
24: 222-227.
Zakeri, A., Hamzeharghani, H., Banihashemi, Z., and
Saadati, S. H. 2011. Pathogenic fungi associated
with pre- and post-emergence seedling blight of
pine and cypress in Fars Province, Iran. Forest
Pathology 41: 438-443.
Zarrinnia, V., Barouti, S.,Mohammad Deimi, A, 2008.
Collecting and Identifying Plant Parasitic
Nematodes of Pine Trees in Central Iran.5th
International
Congress
of
Nematology,
Australia.2008.334.

Access this Article in Online
Website:
www.ijarbs.com
Subject:
Agricultural
Sciences

Quick Response
Code
DOI:10.22192/ijarbs.2017.04.07.014

How to cite this article:
Abbas Mohammad Deimi and Nathaniel Mitkowski. (2017). Nematodes associated with pine trees (Pinus
spp), in the Provincial capitals of Tehran, Markazi and Qom province, Iran. Int. J. Adv. Res. Biol. Sci. 4(7):
111-117.

DOI: http://dx.doi.org/10.22192/ijarbs.2017.04.07.014

117

