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ABSTRACT: A nematological survey was conducted to identify plant-parasitic nematodes
(PPN) infected or associated with potato plants in five Egyptian governorates. A total of 362
rhizosphere soil and root samples were collected throughout 2014-2017 from the major potato
growing cultivation fields in Alexandria, Beheira, Gharbyia, Giza and Monufyia governorates.
A total of 12 PPN were presented in the collected soil, roots and tubers of potato plants. The
golden nematode, Globodera rostochinses was the most prevalent in most potato fields with
31.7 frequency of occurrence % (FO) and population density (PD) of 219 second stage
juveniles (J,)/250 cm® son followed by the root-knot nematode Meloidogyne incognita with 19.6
FO and 220 J,/250 cm’soil, then Hoplolaimus spp., Tylenchorhynchus spp., Pratylenchus spp.
and Trichodorus spp. with 2.8-6.6 FO and PD of 76-106 nematodes/250 cm® soil. The other six
PPN genera, i.e., Aphelenchoides, Ditylenchus, Helicotylenchus, Hemicriconematoides,
Heterodera, and Tylenchus were also detected but with less frequencies of 0.3-1.4 FO and PD
of 60-146 nematodes/250 cm® soil. In Alexandria governorate, 5 PPN genera were presented
on the 3 obtained potato cultivars; Burren, Cara and Slaney. The highest FO was recorded with
G. rostochensis on Burren and Slaney potato cvs. and Tylenchorhynchus on Burren cv. with
13.6 FO and PD of 147 and117 J, or nematodes/250 cm® soil, respectively. However M.
incognita was only detected on Burren cv. with 4.5 FO and PD of 1050 J, /250 cm® soil.
Pratylenchus was presented on Burren and Slaney cvs. with 4.5 and 28.6 FO and PD of 60 and
140 nematodes/250 cm® soil, respectively. The spiral nematode Helicotylenchus was detected
only on Slaney cv. with 14.3 FO and 50 nematodes/250 cm® soil. In El-Beheira governorate, 12
PPN genera were identified on the 5 surveyed potato cvs; Cara, Galactica, Hermes, Lady
Rosetta and Spunta. The golden nematode, G. rostochensis and the root-knot nematode, M.
incognita were most prevalent on (Hermes and Spunta) and (Cara, Hermes, Lady Rosetta and
Sputa) potato cvs. with 44.4 and 26.9 FO and PD of 229 and 219 J,/ 250 cm® soil, respectively.
The other PPN genera were found with less FO (0.4-4.3) and PD of (56-187 nematodes/250
cm® soil. In El- -Gharbya governorate, 5 PPN genera (G. rostochinses, M. incognita,
Pratylenchus, Tylenchorhynchus and Tylenchus) were presented on the 3 surveyed potato
cultivars, i.e., Antonio, Spunta and Mondial. In EI-Giza, the 2 genera; Aphelenchoides and M.
incognita were only detected on Lady Rosetta and Spunta potato cvs. with 27.3 and 9.1 FO and
157 and 60 nematodes/250 cm® soil, respectively. In El-Menoufiya, 5 PPN genera were
presented on the 2 surveyed potato cvs; Hermes and Krozo. The root-knot nematode
M.incognita had the highest FO of 9.5 and 70 J,/250 cm® soil on potato cv. Hermes. The other
detected genera, i.e., G. rostochienesis, Hehcotylenchus Pratylenchus and Tylenchorhynchus
were found with 4 FO and 30-80 nematodes/250 cm® soil.
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INTRODUCTION

The potato cyst nematode Globodera rostochiensis and G. pallida are the
most important nematodes of potatoes and have the greatest distribution in
cooler areas of subtropical and tropical regions, as well as temperate regions of
the world (Mai, 1977 and Scurrah et al., 2005). The parasitic nematodes
recognized as major parasites of potato plants were cyst nematodes
(Globodera spp.), root-knot nematode (Meloidogyne spp.), the false root-knot
nematode (Nacobbus aberrans), Ditylenchus spp., Pratylenchus spp. The other
nematode associated with potato were Tricodorus, Paratricodorus, Longidorus,
Paralongidorous and Belonolaimus (Jensen et al., 1979 and Jatala, 1989).
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The potato-rot nematode Ditylenchus destructor and the yam nematode
Scutellonema bradys have also been detected on potato plants (Palomares-
Rius et al., 2014). Seven species of root-knot nematode have been found
infected potato plantations. M. incognita is the most widely distributed species in
the tropics followed by M. javanica and M. arenaria. On the other hand, M.
hapla, M. chitwoodi, M. fallax and M. thamesi were found principally in the
cooler temperate regions (Taylor and Sasser, 1978). In Egypt, root-knot
nematode species, i.e. M. incognita and M. javanica, were identified on many
vegetable crops like pepper, potato and onion especially in Alexandria
governorate (Ibrahim and Mokbel, 2009).

The aim of this work is to identify PPN genera and species attacking or
associated with potato plantations in the 5 Egyptian governorates, i.e.
Alexandria, El-Beheira, EI-Garbayia, EI-Giza and EI-Menoufyia.

MATERIALS AND METHODS

A total of three hundred and sixty-two rhizosphere soil and root samples
were collected throughout 2014-2017 from potato fields in five governorates at
the Northern region of Egypt. The surveyed governorates and respective
samples were as follows: Alexandria 44, Beheira 234, Gharbia 48, Giza 11 and
Menoufyia 25 samples.

A composite soil sample of about 1 kg was collected from the
rhizosphere of the surveyed potato plants at a depth of about 10-40 cm.
Samples were sealed in a labeled plastic bags, kept out of the sun to prevent
drying, then transported to the nematode laboratory for extraction and
identification. PPN infected or associated with potato soil samples were
extracted within 24 h after collection. Soil samples were thoroughly mixed and a
volume of 250 cm® soil was used for nematodes extraction using sieving and
centrifugal sugar flotation techniques (Ayoub, 1980). The PPN presented in the
suspension were collected by backwashing the retained materials on 325-mesh
sieve into 250 ml beaker using tap water. Identification of the extracted (PPN) in
each soil sample was based on morphological and anatomical characters of the
adult and larval forms according to the description of Goody (1963) and Mai and
Lyon (1975). The PPN genera were counted using Peter's 1-ml eelworm
counting slide under a compound microscope. Frequency of occurrence % (FO)
and population density (PD) /250cm?® soil were calculated for each nematode
genus or species.

RESULTS AND DISCUSSION

Data presented in Table (1) indicated the presence of twelve plant-
parasitic nematodes (PPN) genera infected or associated with soil, roots and
tubers of potato plantations in the 5 surveyed Egyptian governorates. Five PPN
genera were found in Alexandria and EI-Menoufyia governorates, ie. G.
rostochensis, Helicotylenchus, Meloidogyne incognita, Pratylenchus and
Tylenchorhynchus. Twelve PPN genera were presented in El-Beheira
governorate, ie. Aphelenchoides, Ditylenchus, Globodera rostochensis,
Helicotylenchus, Hemicriconemoides, Heterodera, Hoplolaimus, M. incognita,
Pratylenchus, Trichodorus, Tylenchorhynchus and Tylenchus. Five PPN genera
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were detected in El-Gharbyia governorate, i.e. G. rostochensis, M. incognita,
Pratylenchus, Tylenchorhynchus and Tylenchus. Two PPN genera were
identified in EI-Giza governorate, i.e. Aphelenchoides and M. incognita.

The golden nematode, G. rostochensis, was the most prevalent with
frequency of occurrence % (FO) of 31.7 and population density (PD) of 219 2"
stage juveniles (J2)/250 cm® soil, followed by the root-knot nematode, M.
incognita with 19.6 FO and PD of 220 J,/ 250 cm? soil, then Tylenchorhynchus
spp. with 6.6 FO and 76 nematodes/250 cm® soil. The genera, Aphelenchoides,
Hoplolaimus, Pratylenchus, Trichodorous and Tylenchus were presented with
1.4 - 49 FO and 78-146 nematodes/250 cm® soil. On the other hand, the
genera Ditylenchus, Helicotylenchus, Hemicriconemoides, and Heterodera were
found less common with 0.3- 1.1 FO and PD of 60-120 nematodes/ 250 cm?®
soil.

Table (1). Frequency of occurrence % (FO) of plant-parasitic nematode
genera and their population density (PD) / 250 cm?® soil
samples collected from potato plants in five Egyptian

governorates
Governorate, FO and PD Total
Nematode Alexandria Beheira Gharbia Giza Menoufyia (362)
Genera (44)° (234) (48) (11) (25)

FO PD FO PD FO PD FO PD FO PD FO PD
Aphelenchoides - - 128 187 - - 273 157 - - 14 146
Ditylenchus - - 17 120 - - - - - - 1.1 120
Globodera 13.6 147 444 229 83 85 - - 4 80 31.7 219
Helicotylenchus 23 50 0.85 75 - - - - 4 60 11 65
Hemicriconemoides - - 128 60 - - - - - - 0.8 60
Heterodera - - 043 120 - - - - - - 0.3 120
Hoplolaimus - - 43 78 - - - - - - 28 78
Meloidogyne 23 9% 269 219 83 68 91 60 8 70 196 220
Pratylenchus 6.8 113 29 56 125 117 - - 4 30 49 78
Trichodorous - - 51 106 - - - - - - 3.3 106
Tylenchorhynchus  13.6 117 43 85 16.6 103 - - 4 60 66 76
Tylenchus - - 043 80 125 107 - - - - 1.9 103

a= Number of samples collected from each governorate; FO = (number of positive samples/a) x 100; PD =
mean number of nematode present/250 cm® soil in each governorate

Data shown in Table (2) indicated that the presence of PPN genera in
soil, roots and tubers samples collected from the three surveyed potato cultivars
grown in Alexandria governorate potato fields, namely Burren, Cara and Slaney.
Five PPN genera were existed, i.e. G. rostochensis, Helicotylenchus spp., M.
incognita, Pratylenchus spp. and Tylenchorhynchus spp. The Golden cyst
nematode G. rostochensis was detected on Burren and Slaney potato cultivars,
whereas Tylenchorhynchus spp. was only existed on Burren cv. with 13.6 FO
and PD of 147-117 nematodes and J2/250 cm?® soil, respectively. The root-
lesion nematode Pratylenchus spp. was isolated from Burren and Slaney cvs.
with 6.8 FO and PD of 113 nematodes/250 cm?® soil. The root-knot nematode M.
incognita and Helicotylenchus spp. were only presented on Burren and Slaney
cvs. with the same FO (2.3%) and densities of 1050 and 50 J, and
nematodes/250 cm?® soil, respectively. However, no PPN genera were isolated
from Cara potato cultivar.

294
Vol. 23 (2), 2018




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Table (2). Frequency of occurrence % (FO) of plant-parasitic nematode
genera and their population density (PD)/250 cm? soil samples
collected from Alexandria governorate in relation to potato
cultivar

Potato cultivar Total (44)
NematodeGenera Burren (22)° Cara (15) Slaney (7)
FO PD FO PD FO PD FO PD

Globodera rostochensis 22.7 144 - - 143 160 13.6 147
Helicotylenchus - - - - 143 50 23 50

Meloidogyne incognita 45 1050 - - - - 2.3 1050
Pratylenchus 4.5 60 - - 286 140 6.8 113
Tylenchorhynchus 273 117 - - - - 13.6 117

Legend as in Table 1.

In El-Beheira governorate, data in Table (3) showed that twelve PPN
genera were obtained from the 5 potato cvs., namely Cara, Galactica, Hermes,
Lady Rosetta and Spunta. The isolated nematodes were found to belong to the
genera Aphelenchoides, Ditylenchus, Globodera rostochensis, Helicotylenchus,
Hemicriconemoides, Heterodera, Hoplolaimus, Meloidogyne incognita,
Pratylenchus, Trichodorous, Tylenchorhynchus and Tylenchus. The Golden
nematode G. rostochensis was presented on Hermes and Spunta cvs. with 44.4
FO and PD of 229 J,/250 cm® soil, followed by M. incognita, which found on
Cara, Hermes, Lady Rosetta and Spunta cvs. with 26.9 FO and PD of 219
J2/250 cm? soil, then Trichodorus, which isolated only from Hermes cv. with 5.1
FO and 106 nematodes/250 cm?® soil. Hoplolaimus and Tylenchorhynchus were
found with the same FO values of 4.3% and PD of 78 and 85 nematodes/250
cm?® soil on Galactica, Hermes and Spunta and Hermes and Spunta potato cvs.,
respectively. The root-lesion nematode Pratylenchus was presented on Cara,
Hermes and Spunta with 2.9 FO and PD of 56 nematodes/250 cm® soil.
Aphelenchoides was isolated from Galactica, Hermes and Spunta cvs. with 1.28
FO and PD of 187 nematodes/250 cm® soil. Ditylenchus was detected in both
Galactica and Spunta cvs. with FO of 1.7 and PD of 120 nematodes/250 cm?®
soil. Helicotylenchus was found on Hermes and Spunta cvs. with 0.85 FO and
PD of 75 nematodes/250 cm? soil.

Hemicriconemoides was only isolated on Hermes cv. with 1.28 FO and PD
of 60 nematodes/250 cm?® soil. The genera Heterodera and Tylenchus were
only detected on cv. Hermes with the lowest (0.43%) FO value and PD of 120
and 80 nematodes/ 250 cm? soil, respectively.
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Table (3). Frequency of occurrence % (FO) of plant-parasitic nhematode
genera and their population density (PD)/250 cm® soil samples
collected from El-Beheira governorate in relation to potato

cultivars
Potato cultivar
Nematode Caraa Galactica Hermes Rlc;gg:lta Spunta '(I';;:)I
Genera (6) (3) (186) (5) (34)

FO PD FO PD FO PD FO PD FO PD FO PD
Aphelenchoides - - 333 320 054 120 - - 29 120 1.28 187
Ditylenchus - - 333 160 - - - - 88 93 1.7 120
Globodera rostochensis - - - - 543 233 - - 8.8 107 444 229
Helicotylenchus - - - - 11 90 - - 29 70 085 75
Hemicriconemoides - - - - 054 60 - - - - 1.28 60
Heterodera - - - - 054 120 - - - - 043 120
Hoplolaimus - - 333 160 4.3 148 - - 29 60 43 78
Meloidogyne incognita 33.3 580 - - 26.8 235 20 100 353 121 26.9 219
Pratylenchus 16.7 60 - - 11 75 - - 147 49 29 56
Trichodorous - - - - 65 106 - - - - 51 106
Tylenchorhynchus - - - - 43 77 - - 88 60 43 85
Tylenchus - - - - 054 80 - - - - 043 80

Legend as in Table 1.

Data in Table (4) indicated the presence of PPN genera in soil, root and
tuber samples collected from the three surveyed potato cultivars grown in El-
Gharbyia governorate potato fields, namely Antonio, Spunta and Mondial. The
five detected PPN genera were G. rostochensis, M. incognita, Pratylenchus
spp., Tylenchorhynchus spp. and Tylenchus spp. The root-knot nematode, M.
incognita was presented on Antonio, Spunta and Mondial cvs. with 8.3 FO and
PD of 68 J»/250 cm® soil. The Golden cyst nematode G. rostochensis was only
found on Hermes potato cultivar with 8.3 FO and 85 J,/250 cm?® soil. The Stunt
nematode Tylenchorhynchus spp. was detected on Antonio, Spunta and
Mondial potato cultivars with 16.6 FO and PD of 103 nematodes/250 cm? soil.
The root-lesion nematode Pratylenchus spp. was isolated from Antonio and
Spunta potato cultivars with 12.5 FO and PD of 117 nematodes/250 cm?® soil.
The genus Tylenchus was detected on Antonio and Mondial potato cultivars
with 12.5 FO and PD of 107 nematodes/250 cm® soil.

Table (4). Frequency of occurrence (FO) % of plant-parasitic nematode
genera and their population density (PD)/250 cm® soil samples
collected from El-Ghrabia governorate in relation to potato
cultivars

Potato cultivar Total (48)
Nematode Genera Antonio (15)°  Spunta (28) Mondial (5)
FO PD FO PD FO PD FO PD

Globodera rostochensis - - 14.29 85 - - 8.3 85
Meloidogyne incognita 6.67 60 7.14 80 20 50 8.3 68
Pratylenchus 33.3 124 3.57 80 - - 125 117
Tylenchorhynchus 13.3 110 17.85 104 20 80 16.6 103
Tylenchus 33.3 120 - - 20 40 125 107
Legend as in Table 1
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In EI-Giza governorate, data in Table (5) showed that two PPN genera
were obtained from the two potato cultivars, i.e. Lady Rosetta and Spunta. The
two isolated PPN genera were the bud and leaf nematode Aphelenchoides and
the root-knot nematode M. incognita. The bud and leaf nematode
Aphelenchoides was presented on both surveyed potato cultivar with 27.3 FO
and PD of 157 nematodes/250 cm?® soil, while, M. incognita was only detected
on Lady Rosetta cv. with 9.1 FO and 60 J,/250 cm® soil. In Menoufia
governorate, data in Table (6) indicated the presence of five PPN genera on
Hermes and Krozo potato cultivars. The five existed PPN genera were G.
rostochensis, Helicotylenchus spp., M. incognita, Pratylenchus spp. and
Tylenchorhynchus spp. The root-knot nematode M. incognita was detected on
Hermes cv. only with 8 FO and PD of 70 J,/250 cm® soil. Globodera
rostochensis and Helicotylenchus were isolated from Hermes cv. with the same
FO (4%) and PD of 80 and 60 nematodes and J»/250 cm?® soil. The root lesion
nematode Pratylenchus spp. and the Stunt nematode Tylenchorhynchus spp.
were isolated from only Krozo cv. with 4 FO and PD of 30 and 60
nematodes/250 cm® soil, respectively.

Table (5). Frequency of occurrence % (FO) of plant-parasitic nhematode
genera and their population density (PD)/250 cm? soil samples
collected from EI-Giza governorate in relation to potato

cultivars
Potato cultivar
Nematode Genera Lady Rosetta (9)° Spunta (2) Total (11)
FO PD FO PD FO PD
Aphelenchoides 11.1 300 100 85 27.3 157
Meloidogyne incognita 11.1 60 - - 9.1 60

Legend as in Table 1.

Table (6). Frequency of occurrence %(FO) of plant-parasitic nematode
genera and their population density (PD)/250 cm® soil samples
collected from EI-Menoufiya governorate relation to potato

cultivars
Potato cultivar

Nematode Genera Hermes (21)° Krozo (4) Total (25)

FO PD FO PD FO PD

Globodera rostochensis 4.7 80 - - 4 80
Helicotylenchus 4.7 60 - - 4 60
Meloidogyne incognita 9.5 70 - - 8 70
Pratylenchus - - 25 30 4 30
Tylenchorhynchus - - 25 60 4 60

Legend as in Table 1.

Similar results were published with many authors (lbrahim et al., 2000;
Scurrah et al., 2005; Mokbel et al., 2006; Ibrahim and Mokbel, 2009 and Ibrahim
et al., 2017). The golden cyst nematode G. rostochensis was the most prevalent
in Alexandria, El-Beheira and El Menoufiya governorates. Ibrahim et al. (2017)
concluded that golden potato nematode (Globodera rostochensis) was found in
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the most examined samples of potato in Egypt, particularly in EI-Nubaria region
of El-Beheira governorate. Moreover, It was found that the potato cyst
nematodes Globodera rostochensis and G.pallida are the most important
nematodes of potatoes that infect roots and causing stress and reducing the
uptake of water and nutrients (Scurrah et al., 2005).

According to the obtained data, root-knot nematode, M. incognita was
detected in the most the investigated governorates after the golden cyst
nematode. Similar results were recorded by Abou El-Naga et al. (1985) and
Ibrahim et al. (2000). They concluded that Meloidogyne species considered one
of the most phytonematodes distribution in the most Egyptian soils. Moreover,
M. incognita and M. javanica were occurred in galled roots of many vegetable
crops (Ibrahim and Mokbel; 2009). Mokbel et al. (2006) reported similar results.
She found that among the 6 genera of plant-parasitic nematodes detected on
potato plants in Egyptian governorates, root-knot nematode had the highest
freugency of occurrence (33.3 %), followed by the genera Criconemella,
Tylencorhynchus and Heterodera with 7.9, 7.9 and 4.8 FQ. The two genera,
Ditylenchus and Pratylenchus were found less common with 1.6 FO.

The other plant parasitic nematodes found in the examined samples
throughout this investigation, i.e. bud and leaf nematode (Aphelencoides spp.),
stem and bulb nematode (Ditylenchus spp.), spiral nematode (Helicotylenchus
spp.), lesion nematode (Pratylenchus spp.), ring nematode (Hemicriconemoides
sp.), lance nematode (Hoplolaimus spp.) and the stunt nematode
(Tylenchorhynchus spp.) were found less common. These findings were in
harmony with data recorded by Ibrahim et al. (2010).

The virus-transmitted nematode Tricodorus spp. was found only in the
examined samples of El-Beheira governorate. It should be considered, that this
nematode causes damaging to the roots of many crops worldwide including
potato plants and transferring virus diseases called corky ring spot (Yan et al.,
2016).

REFERENCES

Abou-Elnaga, M. M., M. E. Mahros and S. A. Montasser (1985). A survey of
nematodes associated with vegetable crops in Egypt. Journal of
Agricultural Research, Tanta University, 11: 547-553.

Ayoub, S.M. (1980). Plant nematology, an agriculture training Aid. Nema. Aid.
Publication, Sacramento, California, U.S.A, 195 pp.

Ibrahim, I. K. A., Z. A. Handoo and A. A. El-Sherbiny (2000). A survey of
phytoparasitic nematodes on cultivated and non-cultivated plants in
North-western Egypt. Supplement to the Journal of Nematology, 32:478-
485.

Ibrahim, I. K. A. and A.A. Mokbel (2009). Occurrence and distribution of the
root-knot nematodes Meloidogyne Spp. and their host plants in northern
Egypt. The Egyptian Society of Experimental Biology, 5:125-129.

Ibrahim, I. K. A., A. A. Mokbel and Z. A. Handoo (2010). Current status of
phytoparasitic nematodes and their host plants in Egypt. Nematropica,
40(2): 239-262.

298
Vol. 23 (2), 2018



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

Ilbrahim, I. K. A,, Z. A. Handoo and A. B. Basyony (2017). The cyst
nematodes Heterodera and Globodera species in Egypt. Pakistan
Journal of Nematology, 35(2):151-154.

Jatala, P. (1989). Nematodes in tuber and root crops and their management.
In: Proceedings of the 11" International Congress in Plant Protection,
Manila, Philippines.

Jensen, H.J., L. Armstrong and P. Jatala (1979). Annotated bibliography of
nematode pests of potato. Joint Publication of the International Potato
Centre, Apartado 5969, Lima, Peru, and Oregon State University
Agricultural Experiment Station, Corvallis, Oregon.

Goody, J. B. (1963). Soil and fresh water nematodes. Methuem and Co., LTD.
London, New York. John Wiley and Sons, Inc. 544 pp.

Mai, W.F. (1977). Worldwide distribution of potato cyst nematode and their
importance in crop production. Nematology, 9: 30-34.

Mai, W. F. and H. H. Lyon (1975). Pictorial Key to genera of plant parasitic
nematodes. Conrnell University Press, Ithaca, New York, 219 pp.

Mokbel, A. A, I. K. A. Ibrahim and M. M. M. El-seady (2006). Plant Parasitic
nematode associated with some fruits trees and vegetables crop in
Northern Egypt. Egypt Journal Phytopathology, 34(2):43-51.

Palomares-Ruis, J. E, C.M.G. Oliveria and V.C. Blok (2014). "Plant parasitic
nematode of potato. In: The potato: Botany, Production and Uses". (Eds.
R. Navarre and M. J. Pavek). Wallingford, UK: CAB International, 148-66.

Scurrah, M. I, B. Niere and J. Bridge (2005).Nematode parasites of solanum
and sweet Potatoes. In: Plant Parasitic Nematode in Subtropical and
tropical Agriculture. (Eds. M. Luc, R. A. Sikora and J.Bridge). CAB
International, 2nd Edition, USA, Washington, Pp 193-212.

Taylor, A. L. and J. N. Sasser (1978). Biology, identification and control of
root-knot nematodes (Meloidogyne species). International Meloidogyne
Project. North Carolina State University Graphics.

Yan, G. P., A. Plaisance, D. Huang, A.Upadhaya, N. C. Gudmested and Z.
A. Handoo (2016). First record of stubby-root nematode Paratricodorous
alllius on potato in North Dakota. Plant Disesases, 100(6):1247.

299
Vol. 23 (2), 2018




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

oA paidlal)

o Jladi b Gudallad) sl Aabuaal) g Alibatall ALl 18 gilasil

" pale aliel) e dhas g5 jend) alad) e a9 s mall ol taaa
T saed) Bl g
A S daals — el — de) )3l A el Gl aud’
2K Aaals — LaL Ll — el 3 L — el 550 clal) ad'

e Ao £ Cled peae &y ) speny Sllilas Gad (3 Gabllad) s e Ailiial 13 5ilenl] jean Jae
bl s A il (e A Yo o83l e Ao V) ¢ Ay Al e die £A c Bl (e YYE ¢ L uy)
W PESPLN e S NEON - 1 PRCH ERN PRSPLN UV T o § RUSPORQR N S8 R A R EROE 5]
OS5 bl (a0 Alikiall 1 slenll o Luin VYanl 5 e oSy jSaal) (anidll g el il
¢ %Y.V 2 Ay Globodera rostochensis iuadll i sl 1y gilas cilial) d faal 3 W S
sy Meloidogyne incognita g s e sl i 13 siles Lol ¢ 4y Tans YO u /435 Y14 Lo gia g
Ly (Tylenchorhynchus) o 50 1asles & ¢ 45 Taw Yoo/ &, YYo laugies %147 23l g
G AY daad LaY) s sy A Taw Yoo flaglen VI ohugies % 1 aalg
Aphelenchoides, Ditylenchus, Helicotylenchus, Hemicriconemoides, Heterodera, )
Al lgle Gl & Ay (Hoplolaimus,  Pratylenchus, Trichodorus, Tylenchus.
O iy Je & g Tam YO lagilen VET-T0 hangiay % £.9 = ¥ (n gl daidie
G. rostochensis, ) .a iy Syl ailasy Dy oy sdia bl s 4y iy dlilie 4 glay Gulial
Al s glenll caxal 63 5 . (Helicotylenchus, M. incognita, Pratylenchus, Tylenchorhynchus
o Sua Je Tylenchorhynchus - 580 \aglasis ¢ Sy )y dsa Je G. rostochensis
sl Alsdlae by gl e L5 Taw YO [ EE, VIVEVEY bangieg %) TN aal 5 Ay L
G ¢ i ¢ KOs ¢ S Gl (e Cilial dsed e Slikie Lagiles Lia 1Y an) s
Ray Vol ¢ (e b i lilig B i laa) s SEV) Tl 1o gilend) S ¢ Wigal s ¢ 1))
Cilial e M.incognita siall siai 13giles Leasi ¢ Lo Tam YOu [A8, YYA Langies ££.£ 2al g
ax YO [A8, 48 5 V1A A davegiary %Y. 255 Ay Wigiay ¢ Bsy sl ¢ guas ¢ 1S
¢ sishd b Geblldl e Gl ¥ e dlikia 1 slasll e Gdinf © Canal 5 A el dilas iy 4y
[ 1asla Tangias VT 2a) 5 day A GliaY) e a5 o glen aal s . Jlises ¢ Lsad g
[ 1255 V1Y Jaws ey VY-8 a8 Ay i paad 5 ¢ gishd dia e = i 1o gilaris ¢ 353 T Yoo
VYoo aal s Ay Jotiges ¢ skl Gulladl e o QS8 uiadl bagilass ¢ D e Yoo
o B ael ol 1o gilast Gy peis Joe o508 el Aiilae (s B Tan YO [ 1aglas VoV dagiag
Ay Uy s canall o jsdall aad bagilar s ¢ Wil 5 ¢ Uy sad paballad) dua il 4 5

300
Vol. 23 (2), 2018




J. Adv. Agric. Res. (Fac. Agric. Saba Basha)

gl ia e 35V ael ol laglen il g Mg LA Yaw YO [AE ) T Jaugieg )).) aalg
olial 0 G paiy Joe By - D aaY¥or/ lagles 10V Lausiars BYV.Y dal s s Bisauy B,
sias 1aglen aal g b S (IS ¢ Al Alsilaey e jiall Galaladl iy A Alikie G siles
bsilas Canl iy o b e e o L e YOu[Hiy Ve ks % A Ay skl

g Tan¥ o lasilan Av=Y e Taugies % ¢ Rais a5 5 2 ED s ¢ g lalls ¢ Auadl) cdliasal

301
Vol. 23 (2), 2018




