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ABSTRACT

Incidence and distribution of viruses and virus diseases on grapevines (Vitis
vinifera.) in different locations in Egypt were determined during March and April 2005
and 2006. Surveys for viruses were carried out at Grapevine areas in which
international (imported) and local grapevine (native) cultivars and rootstocks are
grown. A total of 446 symptomatic and 1896 a symptomatic leaf samples were
collected from 19 different cultivars (native, imported and rootstock as well) were
tested by enzyme-linked immunosorbent assay- double antibody Sandwich (DAS-
ELISA) for the most commonly viruses found in grapevine trees: Grapevine Fanleaf
Virus (GFLV), Grapevine Fleck Virus (GFKV), Grapevine Virus A (GVA),Grapevine
Leafroll associated Virus -1 (GLRaV-1), Grapevine Leafroll associated Virus -3
(GLRaV-3) , Tomato Ring Spot Virus (ToRSV) and Peach Rosette Mosaic Virus
(PeRMV). GFLV, GFkV, GVA, GLRaV-1, GLRaV-3, ToRSV and PeRMV were found
to be widely spread in grapevine propagated material and are considered as
economically important grapevine viruses in Egypt. GLRaV-3 was the most
widespread virus with (29.5 %) infection followed by GFLV (16 %) infection, GVA
(15.9 %), GFKV (13.3%), GLRaV-1 (9.5 %) infection, then the infection rate of
PeRMV 4.2 % in descending order. No viral infection was observed with TORSV in
imported and rootstock cultivars. The infection rate of imported grapevine cultivars
and rootstocks were 5.7 % and 0.42 % respectively, while the infection rate of native
cultivars was 36.02 %. ‘Romy Ahmer’ and ‘Banaty Abiad’, the two major Egyptian
cultivars, recoded infection levels of 23.78% and 28.48%, respectively, Bez El-Anza
showed 40.42% infection and Siwi Aswad recorded 45.22%
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INTRODUCTION

Grapevines are grown in Egypt in about 65000 Hectare which
yielded 1.104.000 Tones. Part of the crop is consumed locally as a fresh
product and the rest is processed and exported (* FAO, statistical data). The
most important governorates cultivated grapes are Behera, Kalubia, Munifia,
Giza, Fayoum and Beni-Swef. Table-grape cultivars are by far the most
widely grown, with a prevalence of the traditional local cultivars ‘Banaty
Abiad’ and ‘Romy Ahmer’.

In addition, a significant introduction of foreign cultivars mainly
seedless (e.g. cvs. ‘Flame’, ‘Superior’, ‘King’s Ruby’, ‘Fantasy’, etc.), have
taken place in recent years (Ahmed et al 2004). More than 55 viruses or
strains classified in 20 different genera are known to infect grapevine crops
world wide (Martelli, 1993) and several substantially reduce yield and quality
(Pearson and Goheen, 1988). Grapevine Fanleaf Virus (GFLV), Arabis
Mosaic Virus(ArMV), Grapevine virus A(GVA), Grapevine virus B(GVB),
Grapevine Fleck Virus (GFkV), GLRaV-1 and GLRaV-3 were detected in
Czech propagation material of grapevine and are considered as
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economically important grapevine viruses in the Czech Republic. ArMV and
GLRaV-1 were found the most frequently viruses than 10% of examined
vines. Small number of vines was found to be infected with GVA and GVB
(Kominek and Holleinova, 2003). More than 30% of tested vines were
positive to be at least one of five of the tested viruses. In Austeria, most
spread was GLRaV-1 and GLRaV-3 (Flak and Gangl, 1994). However, about
15 viruses were recorded in grapevines in Hungary (Lehoczky et al 1992).
Arabis Mosaic Virus (ArMV),Tomato Ring Sspot Virus (ToRSV), and GFLV.
GLRaV-1, -2, and -3 were detected in Washington and in Oregon States of
USA (Martin et al 2005). GFLV, GFkV, GVA, ArMV, GLRaV-3, Raspberry
Ring Spot Virus (RpRSV) and Tobacco Ringspot Virus (TRSV) were found in
almost all Iranian vineyards examined (Rakhshandehroo, et al 2005).

The oldest known virus disease of Vitis vinifera caused by Grapevine
Fanleaf Virus (GFLV) is fan leaf degeneration, which causes poor berry set
and a yield loss, which can exceed 80% in some varieties.

This Nepovirus can infect almost all Vitis species (Paski et al 1983).
Phloem restricted viruses of other virus genera are also known to infect
grapevines.

They contribute to the aetiology of leafroll, rugose wood and fleck
diseases that are widely spread in the Mediterranean and Near East regions
(Digiaro et al 2000). Grapevine Leafroll associated Virus-3 (GLRaV-3) is the most
widespread and economically important closterovirus and efficiently transmitted
by some mealybug species (Habili et al 1995; Peterson and Charles, 1997).
Knowledge of incidence and distribution of grapevine viruses is crucial in
developing sound diagnostic systems and appropriate control measures (Frison
and Ikin, 1991). The sanitary status of Egyptian viticulture is little known, records
referring to symptoms of leaf roll, rugose wood, and fan leaf observed in the field,
mainly on vines of foreign origin (Martelli, 1988). Serology was the_first method
adopted in the evolution of rapid plant pathogen detection and identification
(Clark and Adams 1977). This technique is based on the recognition of antigens
with antibodies produced to them. In its initial application by plant virologists,
serology had been used routinely to identify virus species and strains but was not
amenable to high throughput assays. The enzyme-linked immunosorbent assay
(ELISA) (Converse and Martin, 1990, Crowther, 2001) is based on a nearly
decade earlier demonstration by Avrameas that glutaraldehyde cross-linked
enzyme-antibody conjugates retained both the specificity of the Immunoglobulin
G (IgG) molecule and the catalytic properties of the enzyme. ELISA allows
qualitative and quantitative analysis, high throughput, and high sensitivity and
was adopted rapidly and widely (Rowhani and Falk, 1995). ELISA has been
developed for most of the economically important and widespread viruses
characterized in grapevine (Boscia et al 1992).

This study was undertaken to determine the incidence and distribution of
most wide spread viruses. External symptoms and serodiagnosis were carried
out on Grapevine Fanleaf Virus (GFLV), Grapevine Leafroll associated Virus-1
and 3 (GLRaV-1 and 3), Grapevine Fleck Virus (GFkV), Grapevine Virus A
(GVA), Peach Rosette Mosaic Virus (PeRMV) and Tobacco Ring Spot Virus
(TRSV) in Egypt during March and April (2005 and 2006).

* Website (FAO, statistical data 2004).
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MATERIALS AND METHODS

Field surveys

In order to evaluate the phytosanitary status of Egyptian grapevines
and frequencies of viruses and incidence diseases of Grapevine, a
prospective study was aimed for survey was conducted during 2005 and
2006 covering significantly large geographical areas including different
governorates. Samples collected during the two successive seasons from 6
governorates i.e., Behera (Nubaria), Kalubia, Minofia, Giza, Fayoum and
Bani-Sweef, were consisted of mature canes from plants with symptoms, that
suspected to be viral infections, and also from symptomless plants. The most
frequent symptoms were a yellowish, mosaic and downwards rolling of the
leaves, a poor coloration of the berry, low production, and a decline of the
whole plant. For each sample, four leaves were collected, labeled, wrapped
in plastic and stored at 4° C until used for laboratory analysis.

DAS-ELISA

Grapevine viruses were detected using ELISA (Clark and Adams,
1977 and modified by Kominek and Holleinova, 2003). Commercial kits
against GFLV, GLRaV (1 and 3), GVA, GFKV, PeRMV and ToRSV produced
by Agritest, Valenzano, Italy were used in double antibody sandwish-
enzyme linked immunosorbent assay (DAS-ELISA) method according to
instructions of manufacturer. Nunc Polysorp immunomicroplates were coated
with Immunoglobulin G (IgG) to individual viruses diluted 1:1000 in coating
buffer (1.59 g of Na2COs3, 2.93 g of NaHCO3s and 0.2 g of NaNs, dilute to 1 L.
with distilled water, pH 9.6). Reaction volume was 200 pl. Plates were
incubated 4 hours at 37°C, washed 3 times with PBS (8 g of NaCl, 0.2 g of
KCI, 0.2 g of KH2POa4, 2.9 g of NazHPO4.12 H20, 0.2 g of NaNs, 0.5 ml of
Tween 20, add water to 1 L, adjust pH = 7.4) and samples (antigens) were
added. Samples were prepared by grinding 0.5 g of leaves in 7.5 ml (ratio
1:15, w: v) of extraction buffer PBS with 2% of polyvinylpyrrolidone (PVP) K-
40 and 0.2% of BSA, adjust pH 7.4. Commercially purchased negative and
positive controls (Agritest, Italy) to individual viruses were used. All samples
were performed in two wells.

Plates were incubated overnight at 4°C, then washed 3 times and
added alkaline phosphatase conjugated antibodies to individual viruses
diluted 1:1000 in extraction buffer. Plates were incubated for 4 hours at 37°C.
All plates were then washed 3 times with PBS and added substrate buffer
(97 ml of diethanolamine, 0.2 g of NaNs, adjust pH to 9.6 with HCI, dilute with
distiled water to 1 L.) with 10 mg/ml of p-nitrophenylphosphate.
Absorbances at 405 nm were measured in a BioTex-EIx808, BioTex,
Highland Park, Winooski, VT, USA automatic reader that zeroed with an
empty plate. After two hours, positive samples were considered when the
mean of absorbance was at least two standard deviation units above the
negative control (Clark and Adams 1977). Controls were included
systematically and each sample was loaded in two different wells.
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RESULTS AND DISCUSSION

The most frequent symptoms of grapevine virus diseases collected
from grapevine fields in different location in Egypt during March and April
2005-2006 in which native, imported and rootstocks grapevine tree cultivars
were illustrated in (Fig.1) which appeared as a yellowish, mosaic and
downwards rolling of the leaves, deformation and twisting on the leaves in
addition to poor coloration of the leaves.

Fig. 1: Different selected shapes of grapevine symptoms collected from
native, imported and rootstocks grapevine fields in different
locations in Egypt during March and April 2005, in which
yellowish, mosaic downwards rolling, deformation and twisting
leaves were recorded.

All samples collected from different locations were analyzed through
DAS-ELISA to detect GFLV, GVA, GFKV, GLRaV-1, GLRaV-3, ToRSV and
PeRMV . By using the DAS-ELISA, virus infected grapevine were found in
native and imported grapevine cultivars and rootstocks and in all investigated
regions in Egypt (Table 1). With reference to the percentage of virus infection
in different area, the distribution of virus infection was particularly high,
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reached 29.5 % infection with GLRaV-3 followed by 16 % infection with
GFLV, 15.9% infection with GVA, 13.3 % infection with GFKV, 9.5% infection
with GLRaV-1 and 4.2 % infection with PeRMV, No virus infection were
observed with TORSV. The high infection levels were observed in Bani Sweef
followed by Kalubia and Fayoum and there no virus infections were recorded
in Minofia, Behera (Nubaria) and Giza.

Table 1: Occurrence of viruses in imported grapevine propagated
material and rootstocks

Location Sample|infected| Percentage of samples reacted positively with each
tested [Samples antiserum in DAS-ELISA*

GFLV | GVA |GFKV|GLRaV-1 |GLRaV-3|ToRSV| PeERMV
Behera(Nubaria)| 310 35 0.0 | 0.0] 00 0.0 0.0 0.0 0.0
Kalubia 90 35 56 | 0.0 |133| 6.7 13.3 0.0 0.0
Minofia 60 0.0 0.0 | 0.0 ] 00 0.0 0.0 0.0 0.0
Giza 240 0.0 0.0 | 0.0 ] 00 0.0 0.0 0.0 0.0
Fayoum 142 9 14 |1 0.7 | 00 0.0 0.0 0.0 4.2
Bani Sweef 420 210 9 |15.2| 0.0 9.5 16.2 0.0 0.0
[Total 1262 | 254 16 |15.9|133| 95 29.5 0.0 4.2

*DAS-ELISA (double-antibody sandwich enzyme-linked immunosorbent assay).

Grapevine faneleaf virus (GFLV), Grapevine virus A (GVA),Grapevine fleck virus(GFKV),
Grapevine leafroll associated virus -1 (GLRaV-1), Grapevine leafroll associated Virus -3
(GLRaV-3) , Tomato Ring Spot Virus (ToRSV) and Peach Rosette Mosaic Virus (PeRMV).

Results in (Table 2) recorded that, in all samples tested the
percentage of virus infection in grapevine cultivars and rootstocks analyzed
by ELISA. GVA had the greatest infection levels (59.0 %), then GLRaV-1
and GLRaV-3 which recorded (55.6%), ToRSV (33.3%), PeRMV (20 %),
followed by GFLV (14.8%), GFKV (14.8%) in native cultivars, while in the
imported cultivars, GVA and GFKV were the dominant where recorded 9.7 %
and 11.9 % respectively. GLRaV-1, GLRaV-3 and GFLV (6.5 %, 5.8 % and
4.9 % respectively) followed by PeRMV 1.1 % . No infections were observed
with TORSV. The sanitary condition of rootstocks was quite different, 192
samples tested from 7 different hybrids and species, PeRMV recorded
(3.1%) of infection and GLRaV-3 was (2.1%). The number of rootstock
samples tested was relatively low and it is interesting to note that some
important viruses, like GFLV, GLRaV-1, GVA, ToRSV and GFKV, were
totally absent.

The occurrence of grapevine viruses in native and imported
grapevine varieties and rootstocks in Egypt using antisera specific to GFLV,
GVA, GFKV, GLRaV-1, GLRaV-3, ToRSV and PeRMV revealed that the
detection of viruses in grapevine was very reliable, even though the
percentage of infected trees was low.

The obtained data presented in (Table 3) and illustrated in (Fig. 2),
indicated that the imported (Superior Seedless, Thompson and Flame), and
rootstock cultivars (Harmony, Freedom, Doge Ridge, Cabernete, LN33, ST.
George and SO4) had average infection rates of 54.04 % of 1262 tested
samples, while the native cultivars had average infection rates of 36.02 % of
1080 tested samples.

955



Shalaby A.A. et al

Table 2: Percentage of virus infection in Egyptian grapevine cultivars
and rootstocks

Viruses Vitis spp.
Native (1080 Imported (1070 Rootstock (192
samples) samples) samples)
Infected % Infected % Infected %
samples samples samples
GFLV 160 14.8 26 4.9 0 0
GVA 640 59.0 52 9.7 0 0
GFKV 160 14.8 64 11.9 0 0
GLRVa-1 600 55.6 35 6.5 0 0
GLRVa-3 600 55.6 31 5.8 4 2.1
ToRSV 360 33.3 0 0 0 0
PeRMV 216 20 12 11 6 3.1
Mean 36.02 5.7 0.42

Also, data presented in Table 3 indicated that Romy ‘Ahmer’ and
Banaty ‘Abiad’, the two major native cultivars, had average infection rates of
23.78 and 28.48, Bez El-Anza had 40.42% infection and Siwi Aswad had
45.22%. The most affected table grapes were Superior Seedless followed by
Thompson and Flame cultivar, the average infection rates recorded 20.48,
19.92 and 12.9 respectively, the number of rootstock samples tested was
relatively low, it is interesting to note that some important viruses, like GFLV,
GLRaV-2 and GFkV, were totally absent.

The sanitary status of native Egyptian cultivars was poorer than that
of imported cultivars for about 86% of 467 local vines tested were infected by
at least with single virus, while the mixed infections by two or more viruses
(57%) prevailing over single infections (29%) (Ahmed et al 2004).

Finally, The results of field surveys and laboratory assays clearly
show that the Egyptian grapevine industry does not enjoy a better sanitary
condition than similar industries in other Mediterranean countries (Digiaro et
al 2000 and Ahmed et al 2004) and the sanitary status of Egyptian viticulture
is little known records referring to symptoms of leafroll , rugose wood and
fanleaf observed in the field, mainly on vines of foreign origan (Martelli,
1988), and to occasional recovery of the Nepovirus grapevine fanleaf virus
(GFLV) from symptomatic vines (Tolba and El-Kady, 1991).

However, a number of unusual features distinguish the Egyptian
situation from that recorded elsewhere in the region: (1) the apparently total
absence of GFLV and the exceedingly low incidence of GFkV; (2) the very
high incidence of GVA and GLRaV-3; (3) the low field incidence of leafroll
symptoms and the apparent absence of rugose wood symptoms,
notwithstanding the widespread distribution of some of the causal agent of
these diseases (GVA and GLRaV-3) (Ahmed et al 2004). This study has
provided a backdrop against which the direction of virus control can be more
efficiently developed in Egypt and certification of planting material under
state control is needed. A greatly expanded program to provide elite, virus-
free propagation materials to registered nurseries in Egypt.
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Table 3:Occurrence of grapevine viruses in native, imported and
rootstocks grapevine cultivars in Egypt, using antisera specific
for GFLV, GVA, GFKV, GLRaV-1, GLRaV-3, TORSV and PeRMV.

Viruses Occurrence of grapevine viruses in native, imported and Total
rootstocks* frequenci

Cultivars GFLV | GVA | GFKV |GLRaV-1 |GLRaV-3 |[ToRSV [PeRMV es
Native
cultivars 0 16.6 0 33.2 0 50 66.7 23.78
Romy Ahmer
Banaty Abiad 50 16.6 33.2 66.4 16.6 16.6 0 28.48
Matroh Eswid 50 50 16.6 50 16.6 50 0 33.31
Eswid Elwady 33 66.4 0 33.2 16.6 10 83.4 34.65
Romy Abiad 50 83.4 0 66.4 50 0 16.6 38.05
Bz El-Anza 50 66.6 0 66.4 83.4 16.6 0 40.42
Siwi Abiad 33.3 100 0 66.4 50 333 0 40.42
Edkawy 66.4 50 66.7 66.4 50 16.6 0 45.15
Siwi Aswad 50 83.4 16.6 50 100 16.6 0 45.22
Imported
cultivars 20 15 60 24.6 15.4 0 21.9 20.48
Superior
Flam 7.9 5.3 31.6 24.3 21.2 0 27 12.9
Thompson 27.3 0 72.7 27.3 12.2 0 0 19.92
Rootstock
cultivars 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.07
Harmony
Freedom 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
Doge Ridge 0.0 0.0 0.00 0.0 2.1 0 2.1 0.60
Cabernete 0.0 0.0 0.0 0.0 0.0 0.0 05 0.07
LN33 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.00
ST. George 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00
SO4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

*Percentage of samples reacted positively with each antiserum in DAS-ELISA
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Fig. 2: Incidence of virus infections in different native (N) imported (I)
and rootstock (R) of grapevine cultivars in Egypt.

957



Shalaby A.A. et al

Acknowledgements

The investigation was supported in part by the Food Aid Counterpart
fund (FACF-EU-Ministry of Agriculture, Egypt); We thank Dr. I. Marwad at the
Grape Research Dept., Horticulture Research Institute, ARC, Giza, Egypt for
his kind advice.

REFERENCES

Ahmed, H.M.H.; M. Digiaro and G.P. Martelli 2004. Viruses and virus
diseases of grapevine in Egypt. OEPP/EPPO Bulletin 34: 395-398
Bosica, D.; E. Aslouji; V. Elicio; V. Savino; M. A. Castellano and G. P. Martelli
(1992). Production , characterization and use of monoclonal antibodies

to grapevine virus A. Archives of Virology 127: 185-194 .

Clark M.F. and A.N.Adams (1977). Characters of the microplate method of
enzyme —linked immunosorbent assay (ELISA) for the detection of
plant viruses. J. Gen Virology 34: 475-483.

Converse R. and R.R. Martin (1990). Enzyme linked immunosorbent assay
(ELISA). In: Serological Methods for Detection and ldentification of
Viral and Bacterial Plant Pathogens, Hampton R; E Ball and S DeBoer
eds, St. Paul: APS Press. pp. 179-196.

Crowther J. R. (2001). The ELISA Guidebook. Totowa, NJ: Humana. 421 pp.

Digiaro, M.; G. P. Martelli and V. Savino (2000). Phloem- limited viruses of
the grapevine in the Mediterranean and Near East. Proceeding of 13t
Mettening ICVG, Adelaide, Australia.

Flak ,W.and H. Gangl (1994): Rough mapping of grape viruses infection in
the Burgenland wine growing region by means of ELISA. Mitt.
Klosterneuburg, Rebe u. Wein, 44: 163-167.

Frison, E. A. and R. Ikin (1991). Technical Guidelines for the Safe
Movement of Grapevine Germplasm. GPPIS Publications, FAO
International Board for plant Genetic Resources.

Habili , N.; C. F. Fazeli and Ewart A. ( 1995). Natural spread and molecular
analysis of grapevine leaf roll associated virus-3 in Australia.
Phytopathology 85:1418-1422.

Kominek, P. and V. Holleinova (2003). Evaluation of sanitary status of
grapevines in the Czech Republic. 49, (2): 63—66

Lehoczky J.; O. Luntz; J.Lazar; M. Koélber; J. Mikulas; and G. Farkas (1992):
Production of virus-free grape propagation material in Hungary. Med.
Fac. Landbouw., 57: 333—339.

Martelli ,G. P. (1993). Graft- transmissible diseases of grapevines. Handbook
for Detection and Diagnosis. pp. 63-67. FAO, Rome.

Martelli G.P. (1988). Situation of virus and virus-like diseases of grapevine in
the Mediterranean and Near East Region . FAO, Rome (IT).

Martin, R. R.; K. C. Eastwell; A. Wagner; S. Lamprecht and |. E. Tzanetakis
(2005). Survey for viruses of grapevine in Oregon and Washington.
Plant Dis. 89: 763-766.

Paski , D. J.; A. C. Goheen; L. A. Lider and C. D. Meredith ( 1983).
Strategies against grapevine fanleaf virus and its nematode vector.
Plant Dis. 67: 335-340.

958



J. Agric. Sci. Mansoura Univ., 32 (2), February, 2007

Pearson, R. C. and A. C. Goheen (1988). Compendium of Grape Diseases.
564pp. APS Press, St Paul, Minnesota, USA.

Peterson, C. L. and J. G. Charles (1997). Transmission of grapevine leafroll
associated closteroviruses by Pseudococcus longispinus and P.
calceolariae. Plant Pathol. 46: 509-515

Rakhshandehroo, F.; R. Pourrahim, H. Zamani Zadeh, S. Rezaee and
Mohammadi, M. (2005). Incidence and distribution of viruses infecting
Iranian vineyards. J. Phytopathology 153: 480-484 .

Rowhani A; and B.W.Falk; 1995. Enzyme linked immunosorbent assay
(ELISA) methods to certify pathogen (virus)-free plants. In; Plant Cell,
Tissue and Organ Culture, pp. 267-80. Gamborg O.L. and G.C.
Phillips, (eds.) Springe New York .

Tolba, M. A. and M. A. S. El-Kady ( 1991). Grapevine fanleaf virus in Egypt.
Extended abstracts, 10th Meeting of ICGV, p. 111. ICGV. Volos (GR).

raa A cind) J gaaa Laall Aall Al

5 igy =l ae i ¢ aaal Sl gl Jlmal ¢l aaf ol A
Al daaf dgana

Lo )30 Gigaal) 38 pa -clilll) Gl pal &gy agra — La Dl ghdll g (u g dl) Sgay andd

CliaY) e 2aall B4 g ) S jemn (3 ASU Jualas abl (o Cuial) ing
ol ) (e el a4 jail | ylat g cladinal) Calida 8 da ) g cilalins 8
a0 JOLA il g pail) o2 L5 2 pm g (s anil il jall s2a iy el ld Dy g yadl)
ol s G s (s 4l sill 58 30ad) 5 A siall 5 A salil) Cldlae (8 @lldg Yo TV 00
e A pill al e VL Rgd (al yel L de YYEY dae asd e dul jall culaidf aal
oalel sl seds 0 Loals dale cuil Zie YAQT aae ) ALAYL Cuial) s (3
e il g 8 Y aaY saliaall alua¥) s ea g (815090 A8y yh aladiuly Gasill o) ol &5 Lgle
Yo AL 31 sV Rl g b 0 g5 (andll il o jelal 8y il Capa Al il g yadl)
o308 8 %) T Al A il Cum Ciall 8 dm g pall 485 (a5 58 il % V9,0 Ay
A5 5all 5 553 s s V- Al GBI, 58) i) s 585 GRKV ) s s il A
s Ao %EY 5 %00 5%ITY 5% 10,8 o Al das CulS Cua F Al 8
pbladall & Al a8all g pudy quindl 3 cilial (g) aa 0¥ adly (sl 2l e el LS
Aalaall Gl 8 Abad A gl A o aa g a8 J a5 8 ) siwall Calia) & dala
Al dladl GliaY) ST L (an) Sl s pea¥) ol dia OS5 % ¥, Y Ccuilg
53l 3 im0 s (AL (sl e %YAEA 5 % YTVA Lagd Abal) s il Cua
Y% t0,YY CuilS 3 gl (5 gandll Caiiag Ot v, €8 a4 gaall Al cuil<a

959



Shalaby A.A. et al

404 4oA 4oV 461 4s0 40¢ 4or 4o¥

464 40A qoV 407 400 40¢ qoY QoY

960



