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Abstract

In a survey study, 21 phytonematode genera, Aphelenchoides,
Criconemoides,  Brachydorus,  Criconema, Ditylenchus,  Helicotylenchus,
Hemicriconemoides, Hemicycliophora, Heterodera, Hoplolaimus, Longidorus,
Meloidogyne,  Paratylenchus, Pratylenchus, Rotylenchulus, Scutellonema,
Tetylenchus, Tylenchorhyncus, Tylenchulus, Tylenchus and Xiphinema were found
infesting rhizosphere of ornamental plantations in 5 Egyptian governorates. As the
soil lighten, the nematode genera thrive, populate and diverse. Helicotylenchus,
Hoplolaimus and Paratylenchus were recorded in high abundance and density in
peat samples. The surveyed perennials were poor in their infestation.
Helicotylenchus, Rotylenchulus, Tylenchorhynchus and Tetylenchus were in
common association with the ornamental trees (ltalian cypress, Ficus and
Flamboyant). Nematode genera abundance and density were variable in shrubs.
Paspalum samples infested with 15 out of the recorded 21 genera.

Dynamics of  Criconemoides, Helicotylenchus, @ Hoplolaimus and
Rotylenchulus on four shrubs (Schefflera, Windoleaf, Dodonea, Lantana) grow in
clay loam soil indicate that nematodes achieved high and low seasonal patterns
depending on soil temperature, host plant, nematode species and nature of
nematode parasitism.
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Introduction

Economic importance of ornamental plants is increasing in Egypt. Egypts
exports values of ornamental and cut flowers was estimated by EGP 350 million
(Ministry of Agriculture, 2013). Ornamental and flower culture plantations are
severely infested with several stylet bearing nematode genera. Criconemoides,
Tylenchorhynchus, Rotylenchulus, Pratylenchus, Paratylenchus, Helicotylenchus,
Heterodera, Xiphinema, Longidorus, Hoplolaimus, Ditylenchus, Criconemella and
Aphelenchoides were found infesting rhizosphere of carnation, roses, flower bulbs,
chrysanthemum (Streu et al., 1961; Kim et al., 1987; Nagesh and Reddy 1996;
Khanna et al., 1997 and Singh and Sharma 1998).

The knotting nematode species, Meloidogyne incognita, M. javanica and M.
arenaria were identified infecting carnation, chrysanthemum, gladiolus, tulip,
narcissus and snapdragon (Kinshakova, 1968; Sen and Dasgupta, 1977;
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Brezeski et al., 1979; Saka and Siddiqi, 1979; Nagesh and Reddy 1996; Tenete,
1996; Jagridar, 2005, Singh and Sharma, 1998; Deimi et al., 2008; Brito et al.,
2010 and EI-Sherbiny, 2011).

The seasonal effects on the population dynamics of plant parasitic
nematodes have been extensively studied on different hosts. The multivariate
structure in nematode community is depending on many edaphic and biotic factors,
temperatures, soil type, soil moisture, soil depth, pH, organic substance, rainfall,
host type and cultivar compatibility, microflora, microfauna, host root distribution and
even the interrelationships between two or more of these factors (Al-Sayed, 1983;
Kesba, 1999; Neher et al., 2004; McGroary 2009; Renco et al., 2010 and Gantait
and Bhattacharya, 2013).

The objective of this study was to:

1. Define and document the abundance and density of plant parasitic nematodes
associated with some ornamentals.

2. Study the phytonematode community structure and dynamics on ornamental
shrubs.

Materials and Methods
Survey, nematode numeration and identification:

Nine hundreds and nine soil and root samples were collected for nematode
analysis from different Egyptian governorates (Beheira, Cairo, Giza, Qalyubia and
Shargia) growing fifteen ornamental plant species (Table 1). Each sample was
composite of two subsamples obtained from plant rhizosphere at 0-15 cm depth. All
samples were kept in polyethylene bags labeled and sent to laboratory for
nematode extraction, identification and numeration.

Modifies Cobb's sieving and Baermann funnel technique (Hooper et al.,
2005) was followed by using a series of sieves for nematode extraction from soil.
The suspension containing nematodes was then poured gently over a double
layered tissue paper placed over plastic dishes. After 48 hr the nematode
suspension was collected and examined under a stereoscopic binocular
microscope. The nematode genera were tentatively identified by comparing the
characters given by Mai and Lyon (1975). They were confirmed by making semi-
permanent and permanent slides.

The population densities of different nematode genera in the samples were
calculated using the formulae (Norton, 1978):
Number of individuals of a species in a sample

Absolute density = - x 100
Volume or mass or units of the sample

Relative frequenc Frequency of a species 100
= X
g y Sum of frequencies of all spp.
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Absolute frequenc Number of samples containing a species 100
= X
9 y Number of samples collected

Table (1): Scientific, common and arabic names of surveyed ornamental plants.

Plant group Scientific name* Common name Arabic nhame
Lawns Paspalum vaginatum Paspalum 10 b Jans
Chrysanthemum morifolium ~ Chrysanthemum I
Perennials Epipremnum aureum Pothos ol
Solidago sp. Goldenrod salubud)
Aralia spinosa Devil's walking stick (N9
Codiaeum variegatum Croton OG5S
Cordyline fruticosa Cordyline calla ) S
Shrubs Cycas revoluta Sago palm oS
Dracaena fragrans Corn Plant Uil )
Gardenia jasminoides Gardenia [EPIEN]
Rosa spp Rose 250
Schefflera arboricola Schefflera [PREIN
Cupressus macrocarpa Italian cypress < el gy
Trees Delonix regia Flamboyant Ulasi)
Ficus benjamina Ficus S

* www.desert-tropicals.com/Plants/sci_names_D.html
* www.floridata.com/lists/contents.cfm?alphaletter=Z

Nematode seasonal fluctuation:

Fluctuations of plant parasitic nematodes associated with 4 ornamental plant
species (Schefflera, Dodonaea, Lantana and Window leaf) were conducted in a clay
loam soil (coarse sand 17.8%, fine sand 22.2%, silt 20.0%, clay 40.0%, pH 8.2 and
E.C. 10.9), weed-free area at Aquatic garden, Faculty of Agriculture, Cairo
university, Giza Governorate. For it to work out the sampled plants were selected at
random and labeled as permanent sampling sites. From each plant, a total of 3 soil
sub-samples were taken at each sampling site to form a composite soil sample of
250 g each at 0 — 25 cm depth, were collected at monthly intervals for one year
(Starting November, 2011 to October, 2012) by using manual auger. In all cases,
the soil samples collected were in close contact with the plant roots. Soil
temperature was recorded monthly at the sampling time by assistance of Soil
Department, Faculty of Agriculture, Cairo University (Fig. 1). Soil samples were
processed for nematode extraction by means of centrifugal-flotation technique
(Jenkins, 1964) and counted using Hawksley counting slid. Population density of
nematode genera was determined throughout the period of investigation.

Egypt. J. Agronematol., Vol. 13, No. 1, (2014)



29 Al-Sayed A. Al-Sayed ef al.,................

) T T
LN A

Average soil temperature (°C)

10
5
0 T T

N I NG 0 o Q ) < ) O 5 2
R R S R R T
éO )’D (@)

Fig. (1): Average soil temperature at sampling sites during November, 2011 to
October, 2012.

Results

Data in table (2) reveal that 21 phytonematode genera were recovered from
909 soil samples collected from 15 ornamental plant species grown in five Egyptian
governorates. The nematode genera, Criconemoides, Helicotylenchus and
Rotylenchulus were the most prevalent in all surveyed localities ranging from high to
low population density. Most nematode genera were recovered from nurseries and
ornamental plantations of Cairo, Giza followed by Shargia governorates. Only four
genera, Criconemoides, Helicotylenchus, Pratylenchus and Rotylenchulus were
detected in Qalyubia. Brachydorus and Scutellonema were recovered in Shargia.
Each of Criconema, Hemicriconemoides, Hemicycliophora, Ditylenchus and
Heterodera were recovered from Cairo, Giza and Beheria, respectively.

With regard to the nematode distribution according to soil type (Table 3),
sandy soils were rich in their infestation with nematode genera. The spiral, ring
followed by reniform and root-knot nematodes distributed and populated highly in
sandy soils. It is interesting to notice that the nematode genera Helicotylenchus,
Hoplolaimus and Paratylenchus were recovered in high population density and
frequencies of occurrence in peat samples. Meloidogyne and Rotylenchulus were
rather low. Sandy soils were free from Aphelenchoides, Brachydorus, Ditylenchus
and Tetylenchus. Sandy loam soils exhibited high levels of infestations and density
of Criconemoides and Helicotylenchus. High to relatively low infestations with
Helicotylenchus and Rotylenchulus were exhibited by clay soils.
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Table {2): Distribution, ccocwrence and density of plant parasific nematodes encountered in different crnamental locations.

Beheira Caire Giza Qalyubia Shargia
Nematode Genera (6:3) (60} (638 [35) [47)
P.O. F.O. FD. F.O. F.D. F.O. PO FO. PD. FO.
Aphelenchoides [Fischer, 1824) 0 0 ] 0 40 028 O [} [} [
Brachydorus [de Guiran and Germani, 1368) a a i a i1} a [} a BRD 213
Criconemoides (Tylor, 1536) 1950 ZBS% ZIT10 3500 522 OuEG Sd44 145 a i}
Criconema [Hofmanner and Menzel, 1914) o 1] i 333 a [} [} 1] 1] i}
Ditylenchus (Filipiev, 1336) 0 0 0 0 B 115 0 0 0 0
Helicotylenchus | Steiner, 1343) 1887 B.T0 9E2 3500 85T 23n z2W 286 8ZT6 1915
Hemierconemoiges (Chitwood and Birchfield, 1857) 1] 1] 825 1687 i1} a 1} 1] 1] i}
Hemicycliophors (de Man, 1521) 1] 1] i} [} 400 043 [} 1] 1] i}
Hereroders (Schmidt, 1857 1) 300 250 i1} a i1} a [} a a i1}
Hoplofgimus [Daday, 1903) a a BE3 i} 1035 TEE [} a a i}
Longidorus (Filipjey, 1534} 800 ] 30D & EED 014 1} 1] 1] i}
Neloidogyne (Galdi, 1832) 1200 145 413 500 @27 Tz [} 1] 240 851
Pamatylenchus [Micoletzhy, 1522) 1] 1] 185 67 4308 503 [} 1] 1] i}
Pratylenchus (Filipjev, 1336) 0 0 1087 1332 374  3EE MO0 ET1  5TF 426
Rorylenchulus (Linford and Oliveira, 1540) 400 145 320 333 634 1218 B4 T4 1320 425
Scurellonema [Andrassy, 1938) (1] (1] 0 4] [+] ] [] (1] 1380 213
Tarylenchus (Filipiev, 1335) 0 0 0 0 &21 00 o 0 T 213
Tylenchorhynchus (Cobb, 1913} 500 5ED 330 333 it} ) [} a a i}
Tylenchulus (Cobb, 1513) ] 1] i [} 400 0za [} 1] a i}
Tylenchus (Bastian, 1883) 1] 1] 485 333 186 BB [} 1] 242 G328
Hiphinema (Cobb, 1313) 400 145 0 0 W/E 20 0 0 50 213

P.D. = Populztion density ghbeolie denzhy)
F.0. = Fremency oocurence (s olie freguency)
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Table (3): Distribution, occurrence and density of plant parasitic
nematodes encountered in different ornamental soil types.

Sandy Sandy loam Clay Peat
Nematode (395) (127 (185) (202)
Genera P.D. FO. RF. PD. FO. RF. PD. FO. RF. PD. FO. RF
Aphelenchoides 0 0 0 220 157 270 8 054 064 0 0 0O
Brachydorus O o o0 550 079 13 0 0 0 0 0 0
Criconemoides 2264 10.94 16.83 1360 1.57 270 396 324 38 0 0 0
Criconema 660 051 078 0 O O O O O 0O 0 0
Ditylenchus 0O 0 0 0 0 0 122 216 254 44 198 228

Helicotylenchus 618 15.01 23.10 1793 37.01 63.51 1189 16.22 19.08 1075 31.19 35.85
Hemicriconemoides 825 2.54 3.91 0 0 0 0 0 0 0 0 0

Hemicycliophora 400 0.76 1.17 0 0 0 0 0 0 0 0 0

Heterodera 300 0.51 0.78 0 0 0 0 0 0 0 0 0
Hoplolaimus 136 458 7.05 120 3.15 541 68 054 0.64 1289 20.30 23.33
Longidorus 807 1.78 274 0 0 0 0 0 0 0 0 0
Meloidogyne 111 712 1096 O 0 0 61 486 572 106 842 9.67
Paratylenchus 444 2.04 3.13 0 0 0 339 432 5.09 5660 23.27 26.74
Pratylenchus 168 4.83 7.44 442 315 541 273 8.11 954 0 0 0
Rotylenchulus 639 7.89 1214 811 7.09 12.16 631 28.65 33.70 53 1.98 2.28
Scutellonema 1000 0.25 0.39 1050 0.79 1.35 0 0 0 0 0 0
Tetylenchus 0 0 0 511 079 135 635 3.24 3.82 0 0 0

Tylenchorhynchus 362 229 3.52 330 236 4.05 358 4.86 5.72 0 0 0

Tylenchulus 400 0.51 0.78 0 0 0 0 0 0 0 0 0
Tylenchus 339 1.02 1.57 0 0 0 303 4.32 5.09 0 0 0
Xiphinema 467 229 3.52 0 0 0 170 3.24 3.82 0 0 0

P.D. = Population density (absolute density).

F.O. = Frequency occurrence (Absolute frequency).

R.F. = Relative frequency.
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Data on the population and frequency of occurrence of stylet bearing
nematode genera associated with different ornamental species are shown in tables
4 & 5. Data indicate that 15 genera were recovered from Paspalum 10
Criconemoides, Helicotylenchus, Pratylenchus and Rotylenchulus were found to be
the most nematode genera inhabiting paspalum rhizosphere. Helicotylenchus,
Rotylenchulus, Tetylenchus and Tylenchorhynchus were the dominant on trees,
Italian cypress, Ficus and Flamboyant. Paratylenchus was found in high population
and frequency of occurrence on Ficus. Aphelenchoides and Brachydorus were
recovered only from ltalian cypress samples.

The perennials sampled were poor in their infestation with phyto-nematodes.
The ring and reniform nematodes were abundant in chrysanthemum samples while
the root-knot occurred in 66% of golden rod samples with high population density.
20% of Pothos samples were infested with Meloidogyne in relatively high density.
Paratylenchus was also, found in low occurrence.

In shrubs, spiral and lance nematodes occurred in more than 50% of
Brassica samples with relatively high population density, followed by reniform and
root-knot nematodes. The root knot was recovered from 32% of Devil's walking stick
samples. The dagger nematode occurred in 19% of sago palm samples with rather
low population density followed by lance nematode. 73% of corn plant samples
were infested with the reniform nematode in moderate population density.
Aphelenchoides, Criconemoides and Tylenchorhynchus were found in very low
infestation levels in rose samples. More than 50% of croton samples contained
Paratylenchus with very high population density followed by Pratylenchus with 10%
frequency of occurrence and rather low density. Almost 10% of gardenia samples
were infested with Meloidogyne in rather high density followed by the spiral and
dagger nematodes.

Temporal dynamics of four plant parasitic nematode genera encountered on
four ornamental shrub species grown in one site of non-disturbed clay loam soil in a
garden located at faculty of agriculture at Giza were determined in monthly intervals
starting in November 2011 to October 2012. Nematode diversity and the population
dynamics of Criconemoides, Helicotylenchus, Hoplolaimus and Rotylenchulus were
estimated inclusive together with monthly recording of soil temperature.

Data as shown in Figs. (2, 3, 4 & 5) indicate that the nematodes populations
varied widely according to host type and nematode genera during the investigation
period. Despite variation in temperature and host type on which seasonal
fluctuations mainly depend, nearly all the nematode populations studied remained
active in varying degrees during the year. The nematode population had at least two
peaks and two drops in their soil populations which were more or less correlated
with soil temperature and surely with host compatibility.

The ring nematode, Criconemoides peaked in November on Schefflera and
sharply decreased in December up to May where a slight increase was recorded
then a gradual decrease to September. Criconemoides population increased
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Table {4): Districution, cocurence and density of plant parasitic nematodes encountered in s ome perennials, trees and lawns.

Perennials Trees Lawns
Nematode Genera Pothos Goldenmod  Chrysanthemum Italian cypress Ficus Flamboyant  Paspalum 10
PD FO. PD FO. PO FO. PD FO. PD FO. PD FO. PD FO.
Aphelenchoides 1] 1] ] 0 1] 1] ERD 13T [1] [+] 1] 0 1] 1]
Brachydomns 1] 0 ] L] 1] 1] ERD 13T 1] 4] 1] L] 1] 1]
Criconem oides 1] 1] ] 0 244 758 0 1] 240 083 330 1053 2353 2543
Criconem a 1] 0 0 1] L] [+] 1] L] 0 0 [+] 1] 680 1.256
Ditylenchus 0 1] ] 0 1] 1] 1z B4s 1] ] 1] 1] 1]
Helic ooyl enchus 1] 0 0 1] L] [+] iTi7T 61684 1661 63556 467 ET8 ®28 2375
Hemicriconemoides 0 0 ] 0 [i] 1] 0 [i] 0 ] 1] 0 826 8.25
Hererodera 1] 0 0 1] L] [+] 1] L] 0 0 [+] 1] 200 188
Hopl ol gimus 0 0 ] 0 [i] 1] 0 [i] 430 553 1] 0 563 15
Longidamnrs ] 0 ] ] [i] [i] ] [i] 0 ] [i] ] 708 5
el oidogyne 500 0 1740 66T [i] 1] 0 [i] 191 G.54 1] 0 88 3.12
Paratylenchus I BET ] ] [i] [i] ] [i] 1411 18 [i] ] 65  0.63
Pratylenchus 0 0 0 0 0 ] 0 0 421 BB ] 0 818 875
Rotylenchul us 0 0 ] ] 728 03 TR 13T 412 T47T 1172 M6 883 563
Scurellonema 0 1] ] 0 1] 1] 1080 137 1] a 1] 1] 100 063
Tetylenchus 1] 1] ] L] 1] 1] 783 548 25T 5 ETE 53 1] 1]
Tylenchorynchus 1] 1] ] 0 1] 1] 110 137 379 3173 W2 2832 482 ]
Tylenchus 0 0 1] L] [+] 272 548 241 187 [+] 1] 319 25
Xiphinema 0 o] ] 0 1] 1] 0 1] m 187 1] 1] 400 063

P.D. = Population densiy Abso e denshiy)

F.O=Freguency OCCUNEnce [Absolkie Tiequency)
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Table (5} Distribution, occurence and density of plant parssitic nematodes encountered insomeshrubs.

Shrubs
NematodeGenera . 2ia  Sagopam  D®'5  complast  Rose Croton  Comyline  Gardenia
walking stick

FD_F0O._PD _FO_FPD FO_PD _FO_FPD FO_FPD _FO.__FD _FO_ PO _FO.
Aphelenchoides ° o © © ¢ ©0 © ©0 & 1% 0 0 0 © 0 O
Ciconemoides % 16 0 © © ©o © ©O 2 1 0 © 0 0 0 0
Ditylenchus 4 545 0 ©0 0 0 © © o 0 © 0 0 0o 0o 0
Heliconylenchus 514 5181 0 0 20 4 0 0 0 0 0 0 400 231 800 458
Memicycligphore 0 O 0 0 0 o O 0 0 0 40 482 ©0 0 0 0
Hoplalaimus 480 5483 286 1135 ©0 ©0 15 TF O O ©O © © 0 0 0
Meloidogyne 21 W97 O © TS5 32 80 3 0 O 0O O 0 0 TE 909
Pararylenchus 720 161 0 0 0 0 S0 38 0 0 6T 5538 0 0 0 0
Franylenchus © 0 0 0 0 0 0 0 33 55 457 1077 30 47 0 O
Rty lenchulus B23 258 0 0 0 O 484 TIOT O O 266 482 4T 2BET 0 0
Tylenchorhynghus 110 15 o0 0 o o & 0 B8 23 0 2 0 0 0 0
Tylenchulus O DO 40 4% 0 ©0 © © © ©0 © © © ©o © ©
Tylenchus W 32 0 © © o © © © @ ©o © 0 0 0 0
Xphinema 82 151 400 384 0 0 45 33 0 0 O 0 50 475 &0 227

F.D. = Popultion densty @bsolie denshy)

F.O=Fraguency ocourence (ansolde frauency)
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sharply depicting highest values in October reaching its second peak. Dodonaea
seems to be incompatible host to ring nematode where it recorded low populations
most of the year except November its population was relatively moderate.

Criconemoides
800
700 -
_ 600 -
©
(7]
o 500 -
o
&
@ 400 1
S
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‘T 300 -
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z
200 -
100 -
0 ‘
N . Q9 . Q Q 3 (2] N . X
N O N N Q Q )
S F S &F ¢ WYY
S & ©
< N
Months
\—O—Schefflera —8— Dodonaea —A- Lantana - X- Window Ieaf\

Fig. (2): Criconemoides seasonal population changes on four ornamental plants.
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Fig. (3): Helicotylenchus seasonal population changes on four ornamental plants.
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Hoplolaimus

Nematode/250 g soil
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Fig. (4): Hoplolaimus seasonal population changes on four ornamental plants.
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Fig. (5): Rotylenchulus seasonal population changes on four ornamental plants.
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On Lantana ring nematode peaked in February and August and fluctuated
from March to July. The nematode was active during October and November and
populated highly, there after a gradual decrease till April and slight increase in May
and June on Window leaf.

The spiral nematode, Helicotylenchus soil population varied markedly and
found in considerable density in November on Schefflera and window leaf then
decreased sharply in January. The spiral nematode achieved its second peak on
window leaf in June and in October on Schefflera. Two noticeable minima in spiral
nematode population in May and September on window leaf. The nematode
behaved differently on Dodonaea where its population increased steadily from
March to April. The nematode density dropped in May, July and September and
achieved two peaks in June and August. The spiral nematode population raised on
Lantana during November-December, then decreased sharply in January and
February, a gradual but slight increase from March up to July. It reached its highest
level in December.

The lance nematode, Hoplolaimus populated highly in November on
Schefflera then curtailed sharply in the subsequent three months. A slight increase
was noticed in spring months. A remarkable increase was observed in July and
more numerous were recorded in August. A relapse in nematode population was
detected in September. A month later, the nematode population recorded its second
peak. On Dodonaea, the lance nematode achieved three moderate peaks in
December, February and October, and three drops in November, January and
September. A gradual decline in nematode population from March to May then
steady increase as soil temperature increase in the three subsequent months.

On window leaf the nematode recorded two sharply drops in December and
September. A rise in nematode population during spring and gradual decrease in
summer months were obvious. The nematode population was activated by October
and a moderate peak was obtained by November. Lantana seems to be
unfavorable host to Hoplolaimus, the nematode population decline gradually from
December to July. One moderate peak was detected from samples collected in
August. The reniform nematode, R. reniformis population density is strongly
influenced by soil temperature and host type. Schefflera maintained the nematode
densities at high levels at the end of the season (October-November). Nematode
abundance declined rapidly by January. Three gradual peaks with more numerous
densities were recorded in February, May and August. Nematode density reached
its maxima in October. On window leaf the nematode behaved differently, lowest
nematode numbers were recorded in December, February, June and September.
Highest peak was reported in May. A steady increase was observed in October and
November. On Dodonea almost constant density was observed from February to
June, there after a gradual decline in population occurred towards the end of the
season. Lantana supported the reniform population poorly, a moderate rise was
recorded in August and lowest numbers were recovered in April.
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Discussion

Many ornamentals (perennials, lawns, shrubs and trees) are listed as hosts to
phytonematofauna with various degrees of infestation all over the world (Jagirdar,
2005; Deimi et al., 2008; Brito et al., 2010 and EI-Sherbiny, 2011). Our results
indicate that the surveyed nurseries and ornamental plantations in 4 governorates in
Egypt are subjected to attack by 21 phytonematode genera Aphelenchoides,
Brachydorus, Criconemoides, Criconema, Ditylenchus, Helicotylenchus,
Hemicriconemoides, Hemicycliophora, Heterodera, Hoplolaimus, Longidorus,
Meloidogyne,  Paratylenchus,  Pratylnchus,  Rotylenchulus,  Scutellonema,
Tetylenchus, Tylenchorhynchus, Tylenchus and Xiphinema. Their frequencies of
occurrence and population densities were variable according to locality, soil and
host types. Nurseries and ornamental plantations of Cairo and Giza registered most
of the nematode genera recorded. The nematode genera Criconemoides,
Helicotylenchus, Rotylenchulus and Scutellonema were the most dominating in
areas of sandy and sandy loam soils. At Beheria governorate, a sandy soil area,
recorded Criconemoides, Helicotylenchus, Longidorus and Meloidogyne in common
association with ornamentals. As the soil lighten, the nematode genera diverse.
Spiral and reniform nematodes achieved the highest frequencies of occurrence and
population densities in areas of clay soils. No wonder that peat samples were
infested with Helicotylenchus, Hoplolaimus and Paratylenchus in highly abundance
and density. It is interesting that the spiral nematode was the most dominant in all
soil types. However, the surveyed perennials were poor in their infestation with
nematode genera, pothos and golden rod were highly infested with the root-knot
nematode. Criconemoides and Rotylenchulus were the only genera recovered in
chrysanthemum samples. The nematode genera, Helicotylenchus, Rotylenchulus,
Tylenchorhynchus and Tetylenchus were in common association with ornamental
trees (ltalain cypress, Ficus and Flamboyant). The landscapes (Paspalum 10)
samples were the richest and recorded 15 nematode genera. Criconemoides,
Helicotylenchus, Hemicriconemoides, Pratylenchus and Rotylenchulus were the
most abundant. Nematode genera abundance and density were variable in shrubs;
Hoplolaimus, Helicotylenchus, Rotylenchulus and Meloidogyne were high in their
frequency of occurrence on Schefflera, Hoplolaimus and Xiphinema on sago palm,
Meloidogyne on Devil's walking stick, Rotylenchulus on corn plant, Pratylenchus
and Paratylenchus on croton, Helicotylenchus and Rotylenchulus on cordyline and
Meloidogyne on gardenia. Our results confirm that occurrence diversity of P.P.N.
recovered by many environmental conditions, soil type and host species in
particular. Our result were coming along to great extent with those of Ahuja and
Arora 1980; Al-Sayed 1983; Tenete 1996; Khan et al., 1997; Chandel et al.,
1997; Ditimiet et al., 2008; Brito et al., 2010; Chatansk and Skwircs, 2011 and
El-Sherbiny 2011.

A study on nematode population dynamics of the most abundant nematode
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genera recorded on four shrubs species grown in clay loam soil was carried out
starting from November 2011 to October 2012. We infer from our data that the
nematode dynamics related to soil temperature and host plant species and there
were recognizable high and low seasonal patterns. There were apparent differences
of each nematode population on the four hosts and this may attributable to how
much compatible or incompatible each host to each nematode population.

High population values of Criconemoides were recorded on Schefflera and
window leaf in November, Declined in December and fluctuated up to achieve
lowest values in April and moved up again in May. However, highest density was
found in October, less values of increase were observed on window leaf. On
Lantana, three moderate peaks were recorded in February, May and August. It
seems that Dodonaea was incompatible host despite a slight gradual increase from
May to September was noticed.

The spiral nematode acted differently and soil temperature influence was
noticeable. An increase in numbers of nematode was corresponded by increase in
soil temperature. Helicotylenchus peaked during June on Dodonaea and window
leaf and peaked again on the later in August. Highest values of spiral nematode
populations were found at the end of the season. Low numbers were recorded on
lantana in November, increased to January, dropped in February and a steady
slight increase from March to July then declined again up to October. Al-Sayed
1983 reported that Helicotylenchus increased gradually on Jasmine as soil
temperature increase and reached to remarkable peak in May and July. Pinochet
and Cisneros 1986 noticed maximum increase of Helicotylenchus during summer
months on grape.

The lance nematode populated highly on Schefflera, Dodonaea and window
leaf in October and November but in different degrees. Low numbers were recorded
on the three hosts in September. Two moderate peaks were noticed on Dodonaea
in winter months. Two noticeable drops were observed on window leaf during
December and September. Acute fluctuation of the reniform nematode population
was recognized according to soil temperature. Schefflera showed more or less
similar pattern to that of window leaf. Schefflera was more compatible to R.
reniformis than window leaf. R. reniformis peaked on the two hosts in May when the
temperature rise above 30 °C and related to high precipitation months of Autumn
(October-November). The opposite was found on Lantana and Dodonaea, where
the low population values were recorded in autumn (October-November). The
reniform nematode peaked twice during June and October on Jasmine (Al-Sayed,
1983) highest nematode counts were frequently accompanied by high soil
temperature and vice versa.

The nematode soil population fluctuations are inversely or positively related
to several biotic and abiotic factors such as soil temperature, rainfall, soil structure,
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organic substances, microflora, management practices, soil depth, soil moisture,
soil pH, soil root interaction, growth and distribution of host roots during growing
season (Siddiqi, 1963; Bakonyi and Nagy, 2000; Neher et al., 2004; McGroary,
2009; Fajardo et al., 2011 and Gantait and Bhattacharya, 2013) we add
nematode plant compatibility, nematode species and nature of nematode
parasitism.
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