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Abstract

A survey was conducted in 2014/2015 to study distribution of plant parasitic
nematodes associated with the different vegetables, field crops, fruit trees, weeds
and some ornamental plants grown in Borg El-Arab and Amryia counties (sugar
beet district), North West Egypt . Data indicated that twelve nematode genera and
species were found at various percentages frequencies of occurrence and
population densities according to host type and locality. The most predominant
nematode genera were root-knot, Meloidogyne; stunt, Tylenchorhynchus; spiral,
Helicotylenchus and reniform nematodes, Rotylenchulus reniformis as they were
recovered at the highest percentages frequencies of occurrence and population
densities.
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Introduction

In Egypt, phytoparasitic nematodes play an important role negatively
influencing the productivity of important agricultural crops. Previous studies in Egypt
have clarified that about 54 genera and 160 species of phytoparasitic nematodes
were associated with many cultivated crops (lbrahim, 1990; Ibrahim et al., 1994
and 2000; Heikal, 2001; Ibrahim and El-Sharkawy, 2001; El-Samra et al., 2005;
Mokbel et al., 2006; Montasser et al., 2015 and Korayem et al., 2011). Also, the
continuous cropping system and planting plants susceptible to plant parasitic
nematodes stimulate rapid reproduction and development of such nematodes on
different cultivated crops. The purpose of this research is to provide an accurate
record on the occurrence and distribution of plant-parasitic nematodes associated
with different vegetables, field crops and fruit trees grown in Borg El-Arab and
Amryia, Alexandria governorate, Egypt.

Material and Methods

Collection of soil and root samples:

A total of 214 soil samples were randomly collected during 2014/2015 from
the surveyed villages (no.1, 3, 4, 7) and some special companies in sugar beet
region of sandy loam soil located in Amryia and Borg El-Arab counties, Alexandria
governorate, North West Egypt. These samples were taken from the rhizosphere of
vegetables and field plants besides some weed plants at a depth of 30- cm by
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auger. For fruit trees, samples were taken at a depth of 40-60 cm under the canopy
of the tree. Each sample was kept in polyethylene bag and sent directly to the
laboratory for nematode extraction and identification.

Extraction of nematodes from soil:

Nematodes in soil were extracted in an aliquot of 200g soil by sieving and
decanting method (Byrd et al., 1996). The extracted nematodes were counted on
Hawksly slide and identified under light microscope.

Nematode identification:

The surveyed nematodes were identified to generic level based on the
morphology of adult and larval forms according to Golden (1971) and Mai and
Lyon (1975).

Nematode estimation:

Population density (PD) (Mean no. of a given genus or species in each
village) and frequency of occurrence % (FO) (No. of soil samples containing a given
genus or species/no. of whole samples collected X100) were calculated for each
nematode genus or species.

Results and Discussion

Results in Table 1 indicate the presence of certain plant parasitic nematodes
associated with the different annual plants and trees in region of sugar beet,
Alexandria governorate. The surveyed samples contained 12 nematode genera as
follows: Criconemoides, Ditylenchus, Helicotylenchus, Heterodera, Hoplolaimus,
Meloidogyne, Pratylenchus, Rotylenchulus, Tylenchorhynchus, Tylenchulus,
Xiphinema and Tylenchus. Of these genera, two were identified as Tylenchulus
semipenetrans and Rotylenchulus reniformis. It was noticed that nematode
population densities differed with location and host type as follows: The highest
population density (2700 individuals/200g soil) of Meloidogyne was found on tomato
in village no.1 followed by Rotylenchulus reniformis (1200 individuals) on eggplant
in village no.7 and Helicotylenchus. (873) on reed in village 3. While the highest
population density (295) of Pratylenchus was found on mallow in village no.1 and its
lowest population density (12) was found on sugar beet in village no.7. The highest
population density (133) of Heterodera was found on potato in village no.1, while its
lowest population density was found on maize in village no.4.
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Table (1): Population densities of phytoparasitic nematodes and associated host
plants in some localities and villages of sugar beet region.

Name/ number Population
of villages and Host plant Nematode genera density in
companies 200g soil
Village no. 1 Grapes: Ditylenchus 12
(Vitis vinifera L.) Meloidogyne 795
Criconemoides 119
Rotylenchulus reniformis 9
Village no. 1 Maize: Rotylenchulus reniformis 15
(Zea Mays L.) Meloidogyne. 300
Village no. 1 Tomato : Ditylenchus 9
(Lycopersicon esculentum L.) Meloidogyne 2700
Village no. 1 Date palm : Meloidogyne 118
(Phoenix dactylifera L.) Rotylenchulus reniformis 21
Village no. 1 Apricot : Ditylenchus 10
(Prunus armeniaca L.)
Village no. 1 Casuarina : Meloidogyne. 13
(Casuarina sp.) Tylenchorhynchus. 52
Village no. 1 Navel orange : Tylenchulus semipenetrans 225
(Citrus sinensis L.)
Village no. 1 Mandarin : Tylenchulus semipenetrans 150
(Citrus nobilis L.)
Village no. 1 Olives : Ditylenchus. 58
(Olea europaea L.) Helicontylenchus 30
Meloidogyne. 55
Village no. 1 Potato : Ditylenchus 16
(Solanum tuberosum L.) Heterodera 133
Pratylenchus 161
Rotylenchulus reniformis 12
Village no. 1 Pear : Meloidogyne. 27
(Purus communis L.) Pratylenchus. 102
Tylenchorhynchus 117
Village no. 3 Sugar beet: Meloidogyne 47
(Sharka farm) (Beta vulgaris L.) Tylenchorhynchus 543
Village no. 3 Wheat : Heterodera 12
(Sharka farm) (Triticum sativum L.) Tylenchorhynchus 144
Village no. 3 Reed : Helicotylenchus 873
(Sharka farm) (Phragmite sp.) Hoplolaimus 44
Tylenchus. 30
Meloidogyne 30
Village no. 3 Mallow: Pratylenchus. 295
Sharka farm)) (Malva parviflora L.) Tylenchorhynchus 33
Kodah land Wheat : Ditylenchus. 54
(Triticum sativum L.) Helicontylenchus 15
Rotylenchulus reniformis 15
Tylenchorhynchus 126
Kodah land Potato: Helicotylenchus 42
(Solanum tuberosum L.) Meloidogyne 55
Tylenchorhynchus 25
Kodah land Watermelon : Tylenchorhynchus 94
(Citrulus vulgaris L.)
Kodah land Common dry bean: Helicotylenchus. 11
(Phaseolus vulgaris L.) Heterodera 17
Pratylenchus 16
Teiba company  Pepper : Ditylenchus. 12
(Capsicum frutescens L.) Meloidogyne 12
Tylenchorhynchus 41
Tylenchus 24
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Name/ number Population
of villages and Host plant Nematode genera density in
companies 200g soil
Matco company  Valencia orange: Ditylenchus 19
(Citrus sinensis L.) Tylenchulus semipenetrans 23
Matco company  Grapes : Ditylenchus. 25
(Vitis Vinifera L.) Helicotylenchus. 53
Meloidogyne 196
Tylenchus 12
Village no. 4 Apple : Pratylenchus. 10
(Pyrus malus L.) Tylenchorhynchus 20
Xiphinema 34
Village no. 4 Wheat : Pratylenchus 30
(Triticum sativum L.) Tylenchorhynchus 73
Village no. 4 Egyptian clover : Heterodera. 16
(Trifolium alexandrinum L.) Rotylenchulus reniformis 25
Tylenchorhynchus 64
Village no. 4 Tomato: Tylenchorhynchus 10
(Lycopersicon esculentum L.)
Village no. 4 Deadly nightshade : Tylenchorhynchus 70
(Atropa bellandonna L.)
Village no. 4 Elephant grass: Tylenchorhynchus 57
(Pennisetum purpurem Sch.) Xiphinema 20
Village no. 4 Squash : Tylenchorhynchus 36
(Cucurbita pepo L.)
Village no. 4 Maize: Heterodera 7
(Zea Mays L.) Pratylenchus 29
Rotylenchulus reniformis 8
Helicontylenchus 20
Tylenchorhynchus 30
Village no. 4 Pepper : Tylenchorhynchus 30
(Capsicum frutescens L. )
Village no. 4 Banana: Meloidogyne 53
(Musa sp.) Tylenchorhynchus 81
Xiphinema 12
Village no. 7 Sugar cane: Pratylenchus 12
(Saccharum officinarum L.) Rotylenchulus reniformis 163
Tylenchorhynchus 9
Helicotylenchus 288
Xiphinema 9
Village no. 7 Egyptian clover: Pratylenchus 25
(Trifolium alexandrinum L.) Rotylenchulus reniformis 132
Tylenchorhynchus 189
Helicotylenchus 38
Village no. 7 Sugar beet: Meloidogyne 14
(Beta vulgaris L.) Pratylenchus. 290
Rotylenchulus reniformis 26
Tylenchorhynchus 295
Helicotylenchus 69
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Table 1.Continued:

Name/ number Population
of villages and Host plant Nematode genera density in
companies 200g soil
Village no. 7 Cabbage : Pratylenchus 14
(Brassica oleracea L.) Tylenchorhynchus 284
Village no. 7 Eggplant : Pratylenchus 73
(Solanum melongena L.) Rotylenchulus reniformis 1280
Tylenchorhynchus 225
Helicotylenchus 42
Meloidogyne 290
Village no. 7 Pepper : Tylenchorhynchus 169
(Capsicum frutescens L.)
Village no. 7 Lettuce : Pratylenchus 150
(Lactuca sativa L.) Rotylenchulus reniformis 180
Tylenchorhynchus 210
Village no. 7 Maize: Helicotylenchus. 565
(Zea Mays L.) Pratylenchus 196
Tylenchorhynchus 50
Village no. 7 Sunflower: Ditylenchus 8
(Helianthus annus L.) Pratylenchus 36
Helicotylenchus 235
Rotylenchulus reniformis 14
Tylenchorhynchus 176
Village no. 7 Artichoke: Meloidogyne. 633
(Cynara scolymus L.) Pratylenchus. 132
Rotylenchulus reniformis 206
Tylenchorhynchus 178

As for the averages of population density and percentage frequency of
occurrence of the surveyed nematodes (Table 2), it was noticed that root knot
nematode has the highest population density and percentage frequency of
occurrence averages in villages no.1 and 3 as its percentage frequency (35.6%)
with population density (68 individuals/200g soil) in village no.1 and 12.7% with 18
individuals in village no.3. Stunt nematode (Tylenchorhynchus) recorded the highest
percentage frequency of occurrence and population density averages in villages
no.4 and 7, as they were 61.7% with 7.5 individuals in village no.4 and 76.7% with

30.0 individuals in village no.7, respectively.
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As for general average population density and percentage occurrence of
frequency (Table 2), it was found that stunt nematode (Tylenchorhynchus) has the
highest general average percentage of occurrence followed by lesion nematode
(Pratylenchus) and root knot nematode (Meloidogyne) as they were 40.6, 18.9 and
17.9%, respectively. While root knot nematode has the highest general average
population density (25.6 individuals/200g soil), whereas lance nematode
(Hoplolaimus) has the lowest one (0.2).

Table (2) Population density (PD) and percentage frequency of occurrence
(FO %) averages and general average of phytoparasitic nematodes associated with
the surveyed plants grown in sugarbeet district, Alexandria governorate.

The surveyed villages

1 3 4 7
Av. percentage frequency of occurrence(FO)
and av. population density(PO)

General
average

Nematode genera
and species

FO% PD FO% PD FO% PD FO% PD FO% PD

Criconemoides 6.3 2 - - - - - - 16 0.5
Ditylenchus 111 2 15 19 - - 17 01 36 1

Helicotylenchus 25 02 73 17 83 03 417 21 15 96
Heterodera 63 23 18 05 67 04 - - 37 038
Hoplolaimus. - - 36 07 - - - - 09 0.2
Meloidogyne 356 68 127 18 33 09 183 156 175 256
Pratylenchus 3.8 5 18 53 117 13 583 157 189 6.8
Rotylenchulus reniformis 5.0 1 18 03 5 06 45 300 142 8.0
Tylenchorhynchus 125 3 115 17 61.7 75 76.7 30.3 40.6 14.5
Tylenchulus semipenetrans 113 6 1.8 04 - - - - 33 16
Tylenchus. - - 55 11 - - - - 14 03
Xiphinema - - - - 67 11 17 02 21 03
No. of samples 59 - 50 - 55 - 50 - - -

PD= Population density. FO%= Percentage frequency of occurrence.

Av.=Average

In the present study, soil and root samples collected from the different
surveyed villages of sugar beet region clarified the presence of 12 genera and
species of plant parasitic nematodes. Some of which cause dangerous quantity and
quality losses to various plants in Egypt (Ibrahim and EI- Sharkawy, 2001). Root
knot nematode (Meloidogyne spp.) acts as one of the most pathogenic nematode,
as it distributes in the most Egyptian soils (Elgindi and Moussa, 1971; Abou EI-
Naga et al., 1985; Oteifa et al., 1997; Ibrahim et al., 2000 and Korayem et al.,
2014). The recent studies clarified that root knot nematode causes a large losses in
yield of vegetable and field crops depending on nematode population density
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infesting such plants and predominant abiotic and biotic conditions and type of host
plant (Youssef and Korayem, 2008, Korayem et al., 2012 and 2015). Also, citrus
nematode, Tylenchulus semipenetrans (Korayem and Hassabo, 2005) and
reniform nematode, Rotylenchulus reniformis (Ibrahim, 2011) both are considered
the most important nematodes which induce damage to their host plants. Cyst
nematode genus (Heterodera.) found in the present surveyed sample is considered
a pathogenic pest for many crops in Europe and other temperate regions (Webster,
1972). Although some researches in Egypt were carried out to study the relationship
between this nematode and certain crops (Aboul- Eid and Ghroab, 1974, 1981),
its economic importance and amount of damage are scientifically uncertain probably
refer to that the predominant environmental conditions play an important role
influencing its distribution and dissemination. Other genera of plant parasitic
nematodes were found in the surveyed samples as ring nematode (Criconemoides),
lance nematode (Hoplolaimus), stunt nematode (Tylenchorh-ynchus), and lesion
nematode (Pratylenchus). Their economic importance and amount of damage have
not received the required attention. Hence, more studies are needed to determine
the amount of damage caused by these nematodes, susceptible or resistant plants
and suitable abiotic and biotic conditions for their infection and survival. The stem
and bulb nematode, Ditylenchus was found in the most samples. Some species
belonging to this genus are known to be the main causes of dangerous diseases to
potato in Europe and bulb plants and rice in south east of Asia as follows: D.
destructor causes potato rot disease, D. dipsaci infects bulb plants and D. angusts
infects rice stem (Ibrahim, 2010, Webster, 1972). There was no available scientific
information on the existence of such species in Egypt which may be referred to the
difference in abiotic and biotic conditions or may be explained on the basis that the
predominant species in Egypt is D. myceliophora which feeds on soil fungi.

In brief, the collected soil samples from certain villages and companies in
Borg El-Arab and Amryia clarified the distribution of plant parasitic nematodes under
the predominant environmental conditions and soil types in the surveyed villages.
This helps in developing appropriate necessary plans for managing these nematode
pests by eco-friendly methods leading to an increase in an economic production
and safe agricultural byproducts.
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