4 Egypt. J. Hort. Vol. 36, No.1, pp. 47-69 (2009)

Evaluation of Some Medicinal Plant Oils and A
Nematicide for Controlling Virus- Transmitted
Nematode and Other Nematodes on Table Grapes

Wafaa M. A. £l — Nagdi *, Amal A. Ahmed** and Gehan
H.S. Mahmoud***

*Nematology Laboratory, Plant Pathology Department,
National Research Centre, **Virus and Phytoplasma Research
Department,  Plant  Pathology Research Institute and
“"Viticulture Dept., Horticulture  Research  Institute,
Agricultural Research Centre. Cairo. Egypt.

NDER FIELD conditions, this research focused on the association

of certain plant parasitic nematodes with eighteen cuitivars of table
grape and on controlling of three nematodes viz., Rotylenchulus
reniformis: Tvlenchulus semipenetrans and Xiphinema americanum by
owo nedicinal plani oils and 2 nematicide.  Assgliation zf
Rotylenchulus reniformis: Tylenchulus semipenetrans and Xiphinema
americanunt is showed that, on the basis of, reproduction factor the
different cultivars were classified as susceptible or highly susceptible.
When using cortrol methods, soil drench treatment reduced the
population  density of Rotylenchulus  reniformis, Tylenchulus
semipenetrans and Xiphinema americanim higher than foliar
treatment and the combined treatment between foliar and soil drench
gave the best results in controlling the mentioned nematodes higher
than those in the single treatment. Neem oil treatment, to some extent,
gave higher nematode and virus reduction more than jojoba oil. Virus
vector nematodes of species is responsibie for vectoring several
important virus diseases to grapevine (Vitis vinifera). Arabis mosaic
virus (AtMV) Nepovrus; Grapevine fanleaf virus (GFLV) Nepovrus:
Peach rosette mosaic virus (PeRMV) Nepovrus: Prunus recrotic ring
spot virus (PNRSV)larvirus and Tomato ring spot virus (TomRSV)
Nepovrus were detected in naturally infested grapevine plants growing
in the Horticulture Institute Experimental Station Giza Governorate. it
is very difficult to cradicate nematodes completely from the invested
vinevards. Therefore, nematicides must be used periodically. As such
it can be stated that combined application (Foliar spraying and soil
drench) of jojoba or neem oils were the hjghest the safe best treatments
compared with Oxamyl 24% L was the lowest sale. in addition to. they
achieved the best vield and its components as well as the best physical
properties of bunches. improved the chemical characteristics of berries
and ensured the best vegetative growth parameters in comparison with
control.
Keywords: Control, Medicinal plant oils, Plant Parasitic nematodes,
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Grape, vitis vinifera has been reported to be infected with certain nematode
species of which Tylenchulus semipentrans and~Xiphinema spp (Raski and
Schmitt, 1972 and Amal et al.,2007). Also, Moussa et al. (1983) reported that
Meloidogyne, Rotylenchulus and Xiphinema were recorded from five
governorates in Egypt. These nematodes are not considered to be common pests
in vineyards, although they have been identified as vectors of some uncommon
grapevine viruses in Europe (Taylor & Brown 1976 and Trudgill et al., 1983) and
North America (Gilmer and Uyemoto, 1972 ; Gonsalves 1980 and Krake et al.,
1999). Controlling of the nematode has received attention to minimize damage to
grapevine plants. Chemicals have efficiently been used for a long time. However,
hazards resulting from such chemicals encourage scientists to search for biotic
alternatives. Some investigators controlled plants parasitic by using oils of some
essential plants. Some investigators controlled this pest by using oils of some
essential and medicinal plants (Abd —Elgawad & Omer, 1995, Khurma et al.,
1997, Amin, 1999 and El-Nagdi , 2005). Also, some substances such as jojoba
leaf extracts { Abd — Aziz et al., 1996 ), oil cake and leaf and seed extracts of
castor ( Akhtar & Mahmood, 1993 and Youssef & Amin, 1997) were used. El-
Nagdi and Mansour (2003) tested two products containing oils of jojoba
[Simmondsia chinensis (Link )] and castor (Ricinus communis L.) for controlling
the root—knot nematode, Meloidogyne incognita infecting sugar beet . No
information in the literature about the use of plant oils to control nematodes and
virus on grapevines.

This research aimed to studying the association of some plant parasitic
nematodes and virus diseases in the most common grapevine cultivars and in
continuation of a line of thinking aiming at replacing the use of hazardous
chemical pesticide by environmentally friendly biocontrol agents. Also this
research investigate assoctation of plant parasitic nematodes associated with
certain grapevine cultivars and testing two commercial products containing oils
of jojoba and neem for controlling certain plant-parasitic nematodes and viral
disease infesting some cultivars of table grapes.

Material and Methods

Main screening and materials sampling

This investigation was carried out at the orchard of Horticulture Research
Institute, Agricultural Research Center, Giza governorate. Seventeen cultivars of
Grapevine (Vitis vinifera cvs: Romy Ahmer; Black Rose; Baltem Eswed; Matroh
Eswed; Cardinal; Crimson seedless; Christmas Rose; Delight ; Early superior ;
Feista ; Flame seedless ; Oxotic; Perlette; Red Globe ; Ribier ; Superior and
Tokay) leaves showing virus and virus like symptoms (mosaic, malformation,
vein banding, colorotic or yellowness and vein clearing of leaves) were sampled
from Giza Governorate during the growing season (April — May 2006).Obtained
samples including leaves of grapevines, roots and soil samples from plant
rhizosphere were collected with an auger from 30-60 cm deep, stored in
refrigerator and using to extract and evaluate population of nematodes.

Egypt J Hort Vol. 36, No. 1 (2009)



EVALUATION OF SOME MEDICINAL PLANT OILS ... 49

On the other hand the Horticulture studies extended for two successive
seasons (2006 and 2007) for susceptible to nematode and virus cultivars viz.,;
Superior, Flame Seedless and Crimson Seedless grapevines. The vines were 12-
years-old, grown in a loamy clay soil, spaced at 2 X 2.5 meters apart and
irrigated by the drainage system, trellised by the "Y" shape system. The vines
were cane pruned in Superior and Crimson Seedless with 60 buds/vine, while
spur pruned in Flame Seedless with a load of 40 buds/vine at the third week of
January.

Investigation on the resistance of some grape table cultivars to viruses and
nematode

Resistance was evaluated by registering the severity of leaf symptoms as well
as by measuring the virus concentration and systemic virus spread. The infections
rates, severity of symptoms on leaves, virus concentration in the leaves is to be
investigated and measured over the course of 2 years. The severity of the
symptoms can be visually evaluated by different scores (Kegler and Hatmann
1998):
1= no symptoms.
2= mild symptoms.
3= normal symptoms.
4= sever symptoms.
5= very sever symptoms, including necroses.
A disease index (DI) can then be calculated with these scores:
DI= (nym;+nymy+ nysms+. .. n, m,)/N x m x100
n = number of damaged leaves.
m,. m;= grade of damaging (Scores)
N = number of leaves
m = maximal damaging

Serological assays using DAS-ELISA technique

Quantative resistance of trees and Serological reaction

Leaves and leaf blades of tested hosts were examined serologically to identify
viruses infecting grape trees using commercial kits supplied by SANOFI (Sante
Animale, Paris, France). Double —antibody sandwich ELISA (DAS- ELISA) for
ArMV;: GFLV, PeRMV; PNRSV and TomRSV at a dilution of 1:500 confirmed
the identification of the viruses under study. Recording the absorbencies at 405
nm was performed on using Dynatech Immunoassay MR 7000. Samples with an
absorbency of at least twice than the healthy controls were considered as a
positive for the presence of virus infection.

Field experiment

Association of plant parasitic nematodes and some viruses associated with
certain grapevine cultivars

In vineyard cultivated with seventeen grapevines (Vitis vinifera cvs. Romy
Ahmer; Black Rose; BaitemEswed; Matroh Eswed; Cardinal; Crimson seedless;
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Christmas Rose; Delight; Early superior; Feista; Flame Seedless; Oxotic;
Perlette; Red Giobe; Ribier; Superior and Tokay). The soil was infested with
certain plant parasitic nematodes. For estimating susceptibility of these cultivars
to viruses and nematodes infection, leaves, soil and root samples were collected
for each cultivar. An aliquot of 200g soil from each cultivar was processed for
nematode analysis by sieving and decanting methods (Barker, 1985). An aliquot
five grams root from each cultivar was incubated for a week to extract
nematodes. The leaves samples were collected from each side of the same trees
tested as compound sample and transferred in ice-box to the laboratory for virus
detection. Five viruses (ArMV; GFLV; PeRMV, PNRSV and TomRSV) were
counted as No. of infected trees/No. of total tested ones (apparently healthy) and
the severity of symptoms degree .

Control methodg

The efficacy of the two medicinal piant viz., jojoba (Simmondsia chinensis
Link) and neem (Azadirachta indica) commercnal seed oils in comparison with
the nematicide oxamyl 24% L was determined against plant parasitic nematodes
associated with the most susceptible cultivars.

The treatments were

Jojoba oil at the concentration 0.2% (Equivalent to 2 L / feddan) was applied
as liquid formulations (2 ml / vine) Ashour (2008)Analysis of the Jojoba oil by
GC] and GC/MS techniques revealed that, Egyptian Jojoba oil is composed of
Eicosenyl oleate (C-38, 7%), Eicosenyl eicosenoate (C-40, 30%), Docosenyl
eicosenoate (C-42, 52%), Eicosenyl docosencate (C-42, 9%) and Docosenyl
docosenoate (C-44, 2%). Structures of the isolated components were determined
by 1D, 2D-NMR.

Neem oil at the concentration 0.2 % (Equivalent to 2 L / feddan) was applied
as liquid formulations (2 mi / vine)} Francesca(2009) neem oil is obtained from
the seeds of the tree Azadirachta indica. lts chemical composition is very
complex, being rich in terpenoids and limonoids, as well as volatile sulphur
modified compounds.

Oxamyl 24 % L at the rate of 3 mi / vine (Equivalent to 3 L / feddan). Chemical
name: methyl N, N-dimethyl-N- -(methylcarbamol)oxy)- |- thiooxamidate,

Untreated control.

The above treatments were applied as foliar spray and soil drench as single or in
combination treatments. One month after the first apPIication the same rates applied.

To determine the efficacy of the treated materials on the population of
nematode, soil and root samples of grapevines cultivars, 7e. (Crimson seedless,
Flame Seedless and superior) were sampled at 60 cm depth beneath tree canopy
once before the treatments application (March, 2006) as zero days, after that all
treatments with their rates were applied and sampled for two times (30 and 90
days after application).The nematode population in an aliquot of 200 g soil was
extracted by sieving and decanting technique (Barker, 1985). Roots were gently
washed and an aliquot of 5 g roots from each sample were incubated in Petri dish
at the laboratory temperature (25+5 C) for 7 days. The nematode popuiations
Egypt. I Hort. Vol. 36, No. 1 (2009)
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were counted according to the method described by Southey (1970). The effect of
application of different methods and types of treatments on soil suppessiveness to
nematode population (in soil and roots) was calculated as a nematode reduction
(%) according to Henderson and Tilton formula (Puntener, 1981).

Nematode reduction (%) = 1- (PTA/PTB X PCB/PCA) X100
Where:
PTA= Population in the treated vines after application.
PTB=Population in the treated vines before application.
PCB=Population in the check vines before application.
PCA= Population in the check vines after application.

Horticultural parameters adopted to evaluate the tested control treatments

Yield and physical characteristics of bunches ‘

Yield/vine (kg) was determined as number of bunches/vine X average bunch
weight (g).

Representative random samples of 6 bunches/vine were harvested at maturity.
The following characteristics were determined: average bunch weight (g) and
bunch width and length (cm).

Chemical characteristics of berries

Berry Total soluble solids in berry juice (T.S.S.) (%) by hand refractometer
and total titratable acidity as tartaric acid (%) (A.O.A.C. 1985). Hence TSS /acid
ratio and total anthocyanin of the berry skin (mg/g fresh weight) according to
Husia et al. (1965) were calculated.

Morphological and chemical characteristics of vegetative growth

At growth cessation, the following morphological and chemical
determinations were carried out on 4 shoots / the considered vine:

Average shoots length (cm). _

Average leaf area (cm®) of the apical 5" and 6" leaves using a planimeter.

Leaf Pigments content: (chlorophyll A, B and carotene) (mg/g fresh weight)
of the 5" and the 6" leaves (Westein, 1957).

Statistical analysis

The complete randomized block design was adopted for the experiment. The
statistical analysis of the present data was carried out according to Snedecor and
Cochran (1972). Averages were!compared using the new L.S.D. values at 5%
level. Percentages were transformed by the equation prior to the statistical
analysis and thereafter percentages were presented with statistical letters.

Results

Association of plant parasitic nematodes associated with certain grapevine cultivars
Association of Rotylenchulus reniformis,; Tylenchulus semipenetrans and
Xiphinema americanum is shown in Table 1. On the basis of reproduction factor
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the different cultivars were classified as R > 1 = susceptible or R > 2 = highly
susceptible. As for Rotylenchulus reniformis, Blatk Rose; Early superior; Romy
Ahmer ; Flame Seedless; Crimson seedless and Superior were classified as
susceptible. As for Tylenchulus semipenetrans, Feista; Perlette; Black Rose;;
Ribier; Early superior; Baltem Eswed, Crimson seedless; Christmas Rose; Romy
Ahmer and Superior were considered as susceptible, whereas flame seedless was
highly susceptible. At the same trend for Xiphinema americanum, Feista, Romy
Ahmer ; Black Rose; Christmas Rose; Early superior; Delight; Tokay and Flame
Seedless were susceptible whereas Crimson seedless and Superior was classified
as highly susceptible.

TABLE 1. Susceptibility of certain grapevine cultivars against Rotylenchulus
reniformis; Tylenchulus semipeneirans and Xiphinema americanium
undcr field conditions.

‘ Rotplenchulus Tylenchudus Xiphinema
reniformis semipenetrans americanium

l Cultivars Nematode population /{Nematode population|Nematode population

f 200c soi! & Soroot !/ 209c soif & Sz oroet ! 2009 soil

[ intial [ Final | R I Intial | Final | R |Iniial | Final R
(Pi) (PHY |(P/PDY] (Pi (PDY [(PH7P1)] (D) (PHY [(PHP1)

Romy Ahmer | 110 [ 150 [ 136 | 130 | 200 [ 154 40 | 50 | 1.25
Black Rose | 40 50 1125 ] 40 | 50 [125] 40 [ 50 | 125
Baliem Eswed - - - 120 160 | 1.33 - - -

Matroh Eswed - - - - - - - 7 - -
Cardinal - - - i - e . e - -
Crirnson seedless| 430 700 | 136 1 700 | 1000

Christmas Rose | - - - 1170 1260 ] 1531 85 | 100 1 1.23
Delight - - D s e T3
Early superior | 230 | 300 | 1.25 [ 320 | 420 | 1311 56 | 106 | i23 |
Feista - - - 130 136 1 120 su ! G0 | 1.20
Flame Seedless | 600 | 850 | 142 | 600 | 1300 | 2.20 | 260 | 300 | 1.50
Oxotic - - - - R
Perlette - - - 130 1 160 | t23 . - | -
Red Globe - - - - ; A
Ribier - - - 40 | so s -1 - T -
Superior 500 19350 [ 1.90 | 750 | 1400 1 1.87 | 200 | 400 | 200 |
Tokay - - - - . - 5000 70 ] 140

# R = Reproduction factor

On the other hand, the distribution of viruses (ArMV, GFLV, PeRMV,
PNRSV and TomRSV) and the incidence of virus infection in eighteen
grapevines cultivars is shown in Table 2 and Fig. 1. Severity of symptoms and
virus concentration were recording the absorbencies at 405 nm. was performed
on using ELISA reader. Samples with an absorbency of at least twice that the
healthy controls were considered as a positive for the presence of virus these
results are shown in Tahle 3. As for five viruses were detected in the field Romy
Anhmer; Baltem Eswed: Matroh Eswed; Crimson seedless: Fiesta: Flame Seedless
Laevpr JoHert Vol 36, Noo 1 (2009)
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and Oxotic cultivars were considered as highly susceptible and (Severity of
Symptoms from 5 to 3), whereas Delight and Perlette cultivars were no
susceptible and no Symptoms occured.

TABLE 2. Nature frequencies of some grapevine viruses during 2 successive seasons.

Yiruses
AMV | GFLV | PeRMV | PNRSV| TomRSV | Infection
Cultivars Frequencies
rate
Romy Ahmer 18720 | 1220 | 5720 7/20 3120 | 45/20(225%)
Black Rose 620 | 8/20 2120 0/20 0/20 16/20 (80%)
Baltem Eswed 120 | 4/20 0/20 2/20 2120 | 9720 (45%)
Matroh Eswed 320 | 6/20 0/20 2/20 2/20 13/20 (65%)
Cardinal 6/20 | 920 0/20 4/20) 2/20 21/20 (105%)
Crimson seedless 7420 | 1220 [ 2/20 0/20 1/20 19/20 (95%)
Christmas Rose 0/10 | 3/10 1/10 0/10 010 | 4/10 (40%)
Ee‘l’gh‘ , 0710 | 210 | 0/10 1710 2710 | 5710 (30%)
F:{qtyas“?e“o" 220 | 520 2/20 2/20 0/20 11720 (35%)
Poeh 1/i0 | 340G | 04 26 G0 | 510{50%% |
| (F)"‘““f" Seedless 1hn 1820 T sA0 220 ! 2‘..’2:(;(‘.051?6}%
b 010 | 370 | w0 | 210 | 210 | 810 (30%)
Red Globe 1710 | 310 1710 1/10 010 | 6/10(60%)
Ribier 0/10 | 3/10 0/10 0/10 0110 | 3/10 (30%)
Superior /10 | 3/10 1/10 /10 2710 | 8/10 (80%)
Tokay 2120 | 7/20 3120 2/20 2/20 16/20(80%)
010 | 3/10 0/10 2/10 2/10 | 7710 (70%)
Total 51270 { 977270 | 23270 | 30270 | 23/270
% (18.9%) [ (35.9%) | ($.5%) |(11.1%)| (8.5%)
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Fig. 1. Incidence of virus infection in some grapevines cultivars .
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TABLE 3. Severity of symptoms and viruses concentrations(ELISA reading) in
leaves of natural infection grapevines in-the growing seasons {maximal
values from 3 months) .

ELISA reading at 405 nm
Cultivars SS[TArMV | GFLV | PeRMV | PNRSV | TomRSV

Romy Ahmer 5 +H0.816) | +(0.612) | +(0.721) | +(0.688) | +(0.412)
Black Rose 2 | +0.182) | +(0.242) | -(0.063) | -(0.068) | +(0.540)
Baltem Eswed 5 +(0.622) | +(0.480) | +(0.451) | +(0.730) | +(0.611)
Matroh Eswe 4 +(0.824) | +(0.558) | +(0.634) | +(0.380) | +(0.410)
Cardinal 2 | +0.166) | +{0.188) | -(0.065) | -(0.054) | +(0.035)
Crimson seedless 3 +(0.222) | +0.218) | +(0432) | +(0.220) { HO0.378)
Christmas Rose 2 -(0.048) | -(0.060) | -(0.047 | -(0.052) | -(0.050)
Delight 1 ~0.86) -(0.056) | -(0.063) | -(0.051) [ -(0.062)
Early superior 3 +(0.192) ) +(0.438) | +(0.512) | -(0.714) | +(0.354)
Feista 2 -(0.211) | +(0.238) | -(0.073) | -(0.066) | -(0.064)
Flame Seedless 3 +H0.485) | +(0.485) | +(0.485) | -(0.485) | +(0.485)
Oxotic 3 +(0.512) | +0.512) | HO0.512) | +(0.512) | +(0.512)
Perlette 2 -(0.068) | ~0.050) | -(0.053) | -(0.04% | -(0.068)
Red Globe 3 +(0.744) | +0.863) | +{0.656) | -(0.066) | +(0.044)
Ribier 2 -(0.085) | +0.197y  -(0.053) | -(0.052) | -(0.047)
Superior 3 +(0.285) | +(0.220) | +(0.178 | -(0.049) 1 -(0.058)

LTokay 4 | +(1.055) | +(0.566) | +(0.301) | -(0.744) { -(0.62)

S.S= Severity of symptoms:

1= no symptoms. 2= mild symptoms. 3= normal symptoms.

4= sever symptoms. 5= very sever symptoms

Negative control= (0.042: 0.64) Positive control= (0.426:0.620)

(+ Positive, - Negative) in ELISA test absorbance value at 405 nm. .

Control methods _

The population densities of Rotylenchulus reniformis, Tylenchulus
semipenetrans and - Xiphinema americanum as affected by method of
management are illustrated in Table (4, 5 and 6). In general, soil drench treatment
reduced the population density of Rotylenchulus reniformis; Tylenchulus
semipenetrans and Xiphinema americanum higher than foliar treatment. Also,
The combined treatment between foliar and soil drench gave the best results in
controlling the mentioned nematodes higher than those in the single treatment.

Neem oil treatment, in contrast, gave higher nematode reducticn more than
jojoba oil. Oxamyl treatment as foliar gave the best resuits in controlling the
nematodes compared soil drench and the combined treatment, as it reduced the
population density of the studied nematodes higher the single treatment of
oxamy! as foliar or as soil drench.

After one month on grape cv. Superior, the highest reduction (74.6 %) of R
reniformis occurred in soil drench by jojoba oil but neem oil gave the best
reduction (72.4%) by using the combined methods. As for, T semipenetrans, the
highest reduction (68.2%) occurred by using jojoba oil as foliar spray but the
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highest reduction by using neem oil was 70.2%. As for, Xiphinema americanum
the highest reduction (56.0 %) occurred by using soil drench. At the same trend
the neem oil caused the highest nematode reduction (63.0%).

At the harvest time of the same cultivar (Table 2, 3, and 4), the combined
treatment of jojoba oil as foliar spray and soil drench gave the best results for
controlling R reniformis (86.8%), T. semipenetrans ( 72.1% } and Xiphinema
americanum (80%) as illustrated in Table (2, 3 and 4). As for ncem oil, as
combined methods (foliar spray and soil drench) for R reniformis and

Xiphinema americanum.

TABLE 4. Effect of two medicinal plant oils and a nematicide on Rotylenchulus
reniformis juveniles in soil and roots of three cultivars grapevines.

- Rotylenchulus reniformis / 200g soil & 5g roots
Treat-ments/ Superior Flame seedless Crimson seedless
cultivars
One At One At One At
*Pi [ month| harvest| Pi | month| harvest! Pi | month| harvest
Jojoba oil
foliar 900 320 240 | 640 | 400 310 650 400 300
spraying (70.1) | (82.4) (45.6) | (66.0) (50.2) | (59.4)
soil drench | 760 230 230 700 1 450 360 700 330 «40
(74.6) | (80.0) (44.1) 1 (65.0) (61.8)] (69.8)
foliar 900 290 180 1 680 310 210 740 290 190
spraying + (72.9) | (86.8) (60.3) [ (79.0) (68.3)1 (77.4)
soil drench
Neem oil
foliar 630 280 230 §20 1 380 290 780 410 280
spraying (64.8) | (74.5} (59.7)| (75.9) (57.4)! (68.4)
soil drench | 760 280 240 780 370 340 700 300 270
{(63.2)| {79.2) (58.7)] (70.4) (65.3) | (66.1)
foliar 700 230 210 | 780 | 330 280 780 300 | .210
spraying  + (72.4) | {80.2) (60.9) | (75.6) (66.3)| (74.3)
soil drench
Oxamyl
24% L
foliar 1000 270 300 700} 360 320 780 380 240
spraying (77.3)| (80.2) (55.3) | {68.9) (60.5)1 (72.9)
soil drench | &80 250 ') 220 8601 400 300 740 330 180
(76.1) | (83.5) (59.5)1 (76.3) (63.9) | (78.6)
foliar 740 230 190 860 | 220 270 700 270 180
spraying <+ (73.9) ] (83.1) (7791 (78.7) (68.8)! (77.4)
soil drench
Untreated 890 1060 1350 | 810 | 930 1200 760 940 1070
{Control)

Data are average of six replicates. * Pi = initial nematode population.
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Figures in parenthesis indicate percentage nematode reduction according to {Puntener,
1981). e

TABLE 5. Effect of two medicinal plant oils and a nematicide on Tylenchulus
semipenetrans juveniles in soil and roots of three cultivars grapevines.

Tylenchulus semipenetrans / 200g soil & Sg roots
Treatments Superior Flame seedless Crimson seedless

Initiall One At | Initiall One At | Initiall One At
(Pi) | month| harvest{ (Pi) | month| harvesti (Pi) | month| harvest
Jojoba oil
Foliar 1150 § 420 470 980 | 460 380 | 1110} 680 290
spraying (68.2) | (64.9) (61.0) | (71.3) (50.4) | (80.7)
soif drench | 920 { 360 330 1020 | 560 330 930 | 480 240
(65.9) | (69.2) (54.4) | (76.1) (58.2) | (80.9) .
Foliarsprayin| 1110 { 430 360 860 | 540 330 | 10206 § 440 270
g + soil {66.3) | (72.1) @479} (71.6) (65.1) | (80.4)
drench
Neem oil
foliar 880 | 380 3G0 860 | 440 310 820 | 400 330
spraying {62.4)1 {70.7) (57.3) | (73.3) (60.5) | (70.2)
Soil drench 950 | 380 290 | 1020 ] 490 360 | 1120 | 420 290
(65.2) | (73.7) (52.7) | (69.0) (69.6) | (80.8)
Foliar 760 | 260 260 780 | 410 320 780 ¢ 350 240
spraying  + (70.2) | (70.6) (66.6) | (76.8) (63.7) | (77.2)
soil drench
Oxamil 24% S -
L
Foliar 1120 | 330 340 1110 | 560 400 840 | 480 370
spraying (74.4) | (73.9) (58.1) | (73.3) (537 | (674)
Soil drench | 1080 | 340 340 900 | 430 360 950 | 440 320
(72.6) | (72.9) (60.3) | (70.4) 62.5) | (75.1)
foliar 960 | 250 340 940 | 420 320 | 1060 | 400 320
spraying + (77.9) | (77.6) (62.9) | (74.8) (65.4) | (77.7)
soil drench
Untreated 1240 | 1420 | 1450 | 1080 | 1300 | 1450 | 1200 | 1480 | 1620
(Control)

Data are average of six replicates. * Pr= initial nematode population,

Figures in parenthesis indicate percentage nematode reduction according to (Puntensr,
1981).

As for grape cv. Flam seedless, after one month, jojoba and neem oils gave
the best results for controlling R. reniformis by using foliar spray + soil drench
as they were 60.3 and 60.9%; respectively. As for . semipenetrans, jojoba oil
foliar spray caused the highest reduction (61%) but the neem oil induced the best
result (66.6 %) as combined methods compared to oxamy! (62.9%). As for X.

americanum, soil drench by using jojoba or neem oil gave the best results (57 and
55%; respectively).
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At harvest, jojoba and neem oils gave the best results (79 and 75.6 %) for
controlling R. reniformis. As for T. semipenetrans, jojoba oil as combined gave
the best results (72.1%) but neem oil caused the best results as soil drench (73.7).
As for X. americanum, neem and jojoba oil as single achieved the best results as
soil drench, 74 and 73 %; respectively. ‘

TABLE 6. Effect of two medicinal plant oils and a nematicide on Xiphinema
americanum juveniles in soil of three cultivars grapevines.

Xiphinema americanum | 200 g soil
Treatments Superior Flame seedless Crimson seedless
Pi| One At Pi| One At Pi {One At
month| harvest month | harvest month| harvest
Jojoba oil
foliar 400 | 220 160 | 380 200 140 280 | 160 120
spraying (51) | (66) (50) (68) (50) {64)
soildrench | 360 ] 180 140 {400 180 120 300 § 120 80
(56) | (67) (57)_| _(74) 65) | (78)
foliar 380 | 200 110 [ 430 150 100 340 | 90 80
spraying  + 47 (76) (54) (63) (7N (80)
soil drench
Neem ail
foliar 300 190 120 | 4501 220 180 320 | 180 140
spraying (56) {66) (34) (63) {(51) (64)
soil drench | 380 | 160 110 [ 420 200 130 300 | 140 100
63) | (76) (55) | (73) (59) | (712)
foliar 400 | 180 100 | 380} 180 120 310 | 120 80
spraying + (60) {(79) (55) (73) (66) (79)
soil drench
Oxamyl 24%
L
foliar 280 | 140 120 {300 170 100 280 | 160 120
spraying (62) | (64) (46) (71) (50) (79)
soil drench 380 | 160 100 1420 120 90 320 | 120 100
63) | (18) (13) | 8 67 | (74
foliar 360 | 150 100 | 380 120 80 260 | 80 80
spraying + (63) (77 {70) (82) (73) 74
soil drench
Untreated 3201 360 380 | 400 | 420 460 300 | 340 360
{Control)

Regarding grape cv. Crimson seedless, after one month, jojoba and neem oils
gave the best results for controlling R. reniformis by using foliar spray + soil
drench as the percentages reduction were 68.3 % and 66.3%; respectively. As for,
T. semipenetrans, highest reduction (69.6%) occurred by using jojoba oil as foliar
spray + soil drench but neem oil caused the best result (65.1%) as soil drench. As
for, Xiphinema americanum the highest reduction (77 %) occurred by using

jojoba oil as foliar spray + soil drench. By the same method the neem oil caused
(66%) nematode reduction; respectively.
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At harvest, jojoba and neem oils as combined method (foliar spray + soil
drench) gave the best results (77.4 and 74.3 %); respectively for controlling R.
reniformis. As for T. semipenetrans, jojoba and neem oils as soil drench gave the
best results (80.9% and 80.8%); respectively. As for X. americanum, neem and
jojoba oils as combined method achieved the best results as soil drench, 79 and
80 %; respectively. -

TABLE 7. Effect of two medicinal plant oils and a nematicide on three cultivars
grapevines. (Crimson Flame and Superior) to (ArMV, GFLV, PRMYV,

PNRSV and TomRSYV).

5 8 (Oxamyl Oxamyl | Oxamyl{ Jojoba | Jojoba | Jojoba | Neem | Neem | Neem

£ 2| 1 2 3 Oil1 | oil2 | ol3 | Oill | Oi2 | Oil3
3 > [HR.%| THR.%] VTHJR. % UM [R% ] VH |R%] UH |[R.%] /H |R%| UH |R%| VH [R.%
Comson|AMV (4] 0 (4 JoJalof3|[s5i3[s]2]o]3ts51215]72110
GELV [12{ 0 | 7 1O | 71081 51115191519 1519 ]355]6 |50
PeRMV{ 21 0 [2{0(2]0] Y ]51 Y52 16(2]01l115}1]5
PNRSVIO[ O [ 24100 (0{O0({0OJ0;0[0;0]0]0]0]0j0/0
FTomRSV 1710 L1 1O 1100 5105151015101 5]111]0

Flame |[AMV 4| 0 [ 4]0 [4 100353 {5¢2 (1072102 {10]2]10
GFLV |8 0 | 8108 |0} 715175164106 |10]6]|10]5}15
PRMVISIO(slols[ol510l5t0]310(415[4110141{10
PNRSVI2 1 O | 210210210 201210120011 |s5]111i0
TomRSM 2 0} 2 0210121012 [01210121012(0]2]0
Supeior | AMV 121 0 | 2 |0l 210 2]10]2]0L2(0}0[10t0]16]0]10
GFLV 710 | 51101 415165 16|54 /[1574115]2]25]2125
PRMVI31 0121101210310 (30721102 7§10]1211072]110
PNRSVI21 01 0O {1042 (0202010100 ({100 1}10]0/{I10
fomRSV 21 0 1 |51 10} 2701270005100 ]10]0{10]0)10

I/H= Infected trees / Healthy trees (20 trees).
R.%= Reduction percentage { compared with Untreated and the results before treatment).

Oxamyll=Foliar spraying  Oxamyl 2=Soil drench Oxamyl 3= Foliar spraying and Sot! drench
Jojoba 1= Foliar spraying Jojoba 2 = Soil drench Jojoba 3= Foliar spraying and Soil drench
Neam 1= Foliar spraying Neam 2= $oil drench Neam 3= Foliar spraying and Soil drench

Yield and physical characteristics of bunches

Yield was significantly increased by medicinal plant oils or a nematicide
application compared to control (Table 8). Jojoba oil applied as combined
resulted in the highest values followed by neem oil followed by oxamyl24% L,
while control was the lowest one in this respect in both seasons for the three
cultivars under study. The highest yield/vine (kg) was obtained by flame seedless
cv. (11.5 & 12.45) while the lowest yield was obtained by control,.(2.0 &
2.84)for superior, (2.25 & 2.80) for flame seedless and (2.93& 2.70) for crimson
in the two seasons respectively.

As for bunch weight(g), it was positively affected by the used treatments in a
similar manner to that of yield per vine. Flame seediess cv. gave the highest
bunch weight (5752 & 590) while superior cv. also gave the lowest bunch
weight (150.7 & 200.3) in the two seasons.

With respect to bunch dimensions, bunch length only was increased by all the
used treatments compared to control in both seasons {ur the ihree cuitivars under
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study. Flame seedless cv. gave the highest bunch length (25.2 & 25.3 cm) while
flame seedless and superior cvs. Were nearly similar vaiues in the lowest bunch
length (14.2 & 15.0 cm) and (14.4 & 14.0 cm) respectively in the two seasons.
Effect of treatments on bunch width was statistically insignificant.

TABLE 8. Effect of two medicinal plant oils and a nematicide on Yield and bunch
physicall characteristics of Superior, Flame Seedless and Crimson

Seedless grapevine. -
Suprior ] Flameseedless | Crimson
First season
Treatments

Yield/| Bunch | Bunch. [Bunch(Yield4Bunch{Bunch.]Bunch{ Yield/ |Bunch{Bunch.]Bunch
vine | weight | Length |width | vine |weight|Length| width [ vine |weight|Length| width
{Kg)| (gm) | (ecm) § (cm) i (Kg}] (gm)} | (cm) | (cm} | (Kg} | (gm) | (em) | (cm)

Oxamyl-Foliad 3 541 2343 | 161 §12.0(420(300.1{ 173 | 166 ] 480 [3007] 17.0 | 150
spraying)
O‘ﬂ:‘e{"c;f"" 5002941 | 170 |12.6]580(3653] 21.1 | 183 | 6.12 |3405] 188 | 160

Oxamyl (Twol 5 95 | 3200 | 192 |12.7(8.55[450.0| 23.0 { 200 [ 7.68 {4002 19.8 | 178
applied)

Jojoba (Foliar) 4 4¢3 9793 | 173 |12.505.60]3503) 202 ] 17.4 | 544 [3203] 19.0 ] 16.0
spraying)
Jojoba (Soil
drench

Joioba (Two | g g1} 4600 | 204 |12.8[11.505752] 2521 220 | 860 |4300] 203 | 180
applied)

Neam (Foliar} 4 301 269.1 | 162 |12.0528{3305] 193 | (7.1 | 512 [3201] 189 | 160
spraying)
Neam -Soil
drench

Neam = 1o90] 36321 195 }12.710.26/540.0! 23.3 | 20.1 ) 8.40 14206] 201 | 180
(Two applied)

Control |2.00] 1507 | 142 [119(225[2507| 144 | (58 | 293 [2259] 16.7 | 13.7
Ne‘&i‘)’ Mlpat] 112 | 15 |[~Ns. 1200 95 | 14 [ NS | 118 | 99 { 12 [ NS.

Second season

57613203 ] 194 1271720 400.3722.1 1921 713 37521 190 | 171

527 3105 | 181 127 [ 6.75{375.1| 212 1 19.1 § 630 |3503}1 190 [ 168

Oxamyl .

(Fofiar | 4112400 | 170 |13.0|465t3104| 174 1170 | 504 |3154] 171 | 152
spraying)
Oxamyt (o} 5 451 3013 | 181 |13.1]6.54]280.01 203 | 19.1 | 641 [350.4] 190 | 161
O":}'}‘;{i‘g)‘“’ 6533400 | 203 |135(920]4603] 232 | 210 | 820 |4106} 201 | 17.0
Jojoba (Foliar| s 05 | 2955 1 182 |13.0{6.48(360.1| 204 | 1811 596 133521 19.0 | 16.0
spraying)

Joioba (Bl | 6 18| 3251 | 202 {13.1(7.79(4102{ 2255 | 200 | 7.80 [390.1] 197 | 163
Jojoba {Two

ey |75 | 9904 | 204 | 1300124515900} 253 | 223 | 9.03 |4453] 203 | 181
Nea (Foliarl 4 5} 9803 | 173 {132 ]6.0713574| 192 | 181 | 528 [320.5] 185 1 154
_spraying)

Ne;'_;'n'ci"“ 56413150 | 190 | 1331741139001 211 | 196 | 644 [3704] 192 | 162
Neam (Two 3 7 661 2802 | 199 [13.6(11.12{5453] 234 | 209 | 874 [4252] 202 {175
applied})

Control  12.84) 2003 | 150 ]12.012.80(280.0) 140 | 152 ] 2.70 12305{ 162 | 135

Neonsy 153 100 | 11 NS je1] 12| 13 iNS | 2085 | 1 | NS,
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Chemical characteristics of berriecs

With regard to chemical characteristics of berries, all applied materials either
medicinal plant oils or a nematicide applied as compined resulted in the highest
significant TSS% of the juice, TSS/acid ratio and least acidity % of the juice as
compared to control in both seasons for the three cultivars under study (Table 9).
The values of T.S.S (%i) ranged from (12.3 to 17.8) & (i3.2 t018.8%) for
superior, from(14.0 to 20.0) & (14.1 to 20.7%)for flame seedless and from (13.0
t019.1) & (14.2 to 20.2)for crimson in two seasons respectively, while the values
of T.S.S/acid ratio ranged from(12.2 to 21.4)&(13.3 to 23.5)for superior,
from(21.9 to 50.0) & (23.5 to 59.1) for flame seedless and from (17.3 to 42.4) &
(16.7 to 36.1) for crimson in the two seasons respectively, on the other hand, the
values of acidity (%) ranged from(0.83 to1.01) & (0.80 to 0.99) for superior,
from(0.40 to 0.64) & (0.35 to 0.60) for flame seedless and from(0.45 to 0.75) &
(0.56 to 0.85)for crimson in the three cultivars in both seasons.The highest
values of acidity were obtained from control treatment.

TABLE 9. Effect of two medicinal plant oils and a nematicide on Chemical
characteristics of berries of Superior, Flame Seedless and Crimson
Seedless grapevine.

Suprior [ Flame seedless | Crimson

- First season

Treatments T.S.S [Acidity { T.8.5/] T.S.S | Acidity | T.8.8/ | T.S.S {Acidity | T.8.5/

% % | acid | % % acid | % % acid

ratio ratio ratio
Oxamy! (Foliar 139) 100 | 139 | 151 | 057 | 265 | 149 | 067 | 222
spraying) . . . ) . .

Oxamyt (Soildrench) | 15.0| 092 | 163 16.3 0.47 347 | 16.1 (.58 218
Oxamy! {Two applied) | 16.5| 0.85 194 | 184 0.43 428 | 18.1 | 053 342
Jojoba (Foliar spraying) | 14.2 1 0.95 149 | 153 0.52 294 | 151 | 0.60 252
Jojoba (Soil drench) 1 16.0 ¢ 0.87 18.4 17.5 047 372 17.3 | 0.57 304
Jojoba (Two applied) 178§ 083 | 214 | 20.0 0.40 500 ¢ 191 045 42.4
Neam (Foliar spraying) | 14.0 | 0.97 144 15.4 0.59 26.1 150 | 0.63 238
Neam (Soil drench ) 158) 089 | 178 | 167 047 355 163 | 0.57 28 6
Neam (Two applied) | 17.0] 0.84 | 202 18.5 .39 474 | 182 | 046 39.6
Control 1231 1.01 122 | 140 0.64 219 | 130 075 17.3
New 1.SDat (0.05) { 0.7 | ©.02 3.2 0.3 0.04 2.1 0.3 0.07 1.6
Second season

Oxamyl (Foliar

oraying) 148| 097 | 153 | 160 | 051 | 314 | 160 | 077 | 208

Oxamyl (Soildrench) | 159 | 091 17.5 17.2 .42 41.0 173 .67 258
Oxamyt (Two applied) | 17.4 | 0.83 210 194* 0637 524 162 0.64 30.0

Joxoba (Foliar N

spraying) 151] 093 16.2 162 (.45 36.0 163 0.71 230
Ilojoba (Soit drench ) 169 085 19.9 174 041 424 18.5 0.67 27.6
Jojoba {Two applied) | 18.8] 080 | 235 i 207 0.35 59.1 202 ¢ 0.56 36.1

Neam (Foliar
spraying) 49| 093 16.0 16.3 0.53 308 161 074 218

Neam {Soil drench ) 1697 085 19.9 17.6 041 429 17.5 0.66 26.5
Neam {Two apptied) 130 081 222 194 0.33 58.8 194 0.55 353
Control 1321 099 13.3 14.1 0.60 23.5 42 | 085 16.7

New LSDat (0.05) | 0.6 | 0.01 2.4 0.2 0.03 2.0 0.2 .08 2.2
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Anthocyanin content of berry skin for Flame Seedless and Crimson Seedless
were higher for jojoba, neem oils and a nematicide application compared to
control in both seasons (Table 10). The highest values (0.90 & 1.21 mg/g F.W.)
for flame seedless and (0.93 & 1.15 mg/g F.W.) for crimson were obtained from
Jojoba (twice applied) in both seasons respectively, while, the lowest values
(0.62 and 0.85 mg/g F.W.) for flame seedless and (0.57 & 0.61 mg/g F.W.) for
crimson in both seasons were obtained from control. Oxymal (foliar spraying)
was equally to control in the two cultivars in the first season only.

TABLE 10. Effect of two medicinal plant oils and a nematicide on berries
Anthocyanine pigments of Flame Seediess and Crimson Seedless

grapevine.
Anthocyanine mg/g F. W.
Treatment Flame seedless | Crimson seedless
First season
Oxamyl (Foliar spraying) 0.62 0.57
Oxamyl (Soil drench ) 0.66 0.72
Oxamy! (Two applied) 0.77 0.81
Jojoba (Foliar spraying) 0.65 0.66
Jojoba (Soil drench ) 0.74 0.78
Jojoba z (Two applied) 0.90 0.93
Neam (Foliar spraying) 0.64 0.62
Neam (Soil drench ) 0.72 0.76
Neam (Two applied) 0.84 0.84
Control 0.62 0.57
New LSD at (0.05) 0.66 0.72
Second season

Oxamy!l (Foliar spraying) 0.93 0.77
Oxamyl (Soil drench ) 0.97 0.92
Oxamyl (Two applied) 1.00 1.02
Jojoba (Foliar spraying) 0.95 0.88
Jojoba (Soil drench ) 1.05 0.98
Jojoba {Two applied) 1.21 1.15
Neam (Foliar spraying) 0.96 0.84
Neam (Soil drench ) 1.05 0.96
Neam (Two applied) ' 1.16 1.06
Control 0.85 (.61
New LSD at (0.05) ) 0.04 0.03

Morphological and chemical characteristics of vegetative growth

Data in Table 11 show that the highest values of vegetative growth
parameters (expressed as shoot iength and leaf area) responded positively to the
combined application of jojoba or neem oils or Oxamy! 24% L as compared to
control was found to have the lowest ones of this respect in both seasons for the
three cultivars under study. The values of shoot length(cm) ranged from (140.2 to
210.2) & (141.4 to 215.1) for superior, from ( 140.3 to 200.3) & (143.2 t0 210.2)
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for flame seedless and from ( 110.2 to 175.4) & ( 115.3 to 187.4) for crimson in
both seasons. Meanwhile the values of leaf area (cm’) ranged from (100.7 to
178.8) & (105.3 to 195.1) for superior, from (144.8 to 209.7) & (150.4 to 207)
for flame seedless and from (103.6 to 164.2) & (100.3 to 176)for crimson in both
seasons respectively.

TABLE 11. Effect of two medicinal plant oils and a nematicides on Morphological
characteristics of vegetative growth of Superior, Flame Seedless and
Crimson Seedles.

Suprior | Flame seedless | Crimson
First season
Treatments Shoot Leaf area Shoot Leaf area Shoot Leaf area

length cm em® | length cm cm’ length cm cm’
Oxamyl (Foliar 160.3 1117 155.1 166.7 130.3 120.8
spraying)
Oxamyl (Soil 180.1 123.2 170.3 177.4 145.1 1387
drench )
Oxamyl (Two 2054 1661 | 1952 205.8 170.2 1548
applied)
Jojoba (Foliar 175.2 125.1 165.0 1814 140.2 142 1
spraying)
Jojoba (Soil 1931 .| 1306 1851 190 8 160.3 147.5
drench )
Jojoba (Two 2102 178.8 2003 2097 175.4 164.2
applied)
Neam (Foliar 170.1 118.0 160.4 168.0 1352 131.8
spraying)
Neam (Soil
dronch) 180.4 1218 169.1 174.6 145 1 1376
Neam (Two 200.3 1583 189.2 1933 164.3 150.5
applied)
Control 1402 100.7 1403 144 8 1102 103.6
New LSD at )
(0.05) 6.1 4.5 28 25 6.1 32

Second season

Oxamy! (Foliar

A 165.) 1317 160.4 167.8 1402 1101
g;::;’gl)(Soi! 186.0 143.2 180.1 179.1 1543 1383
S;;?;ﬁl)ﬂwo 2003 195.1 2054 205.0 1811 176.0
:gﬁggi}g’“‘” 1814|1453 1752 1842 150 3 140.2
;‘:i‘;téz ()S““ 196.4 iS1.1 193 1 1934 1631 147 3
;‘;ﬁ?:d()“"o 2151 1854 2102 207.0 1874 155.1
;’;’;2‘;5;’“3‘ 176.0 1403 170.1 1702 148.8 1313
dNri?]'l‘h()S"“ 1863 144 8 180.3 176.0 1582 138.6
‘;ﬂ;‘i’;gw" 2072 1681 200.4 195 1 173.4 150.4
Control 1414 1053 1432 1504 1153 1003 |
New LSDat(005)] 5.2 63 3.0 23 55 28
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The effect of the conducted treatments on leaf pigments was significantly
evident only with chlorophyll A. This effect was attributed to the twice
application of jojoba or neem oils or Oxamyl 24%L (a nematicide) as compared
to control in both seasons for the three cultivars under study (Table 12).The
values of chlorophyll A (mg/g F.W.) ranged from (0.39 t00.54)&(0.58to 0.74) for
superior, from {0.35 to 0.63) & (0.45 to 0.82) for flame seedless and from (0.25
to 0.40) & (0.27 to 0.49) for crimson in the two seasons respectively.

TABLE (2. Effect of two medicinal plant oils and a nematicides on Leaf
photosynthetic pigments of Superior, Flame Seedless and Crimson
Seedless grapevines .

Suprior | Flameseedless | Crimson
First season
Treatments Cht. | Chi. [Carotin Chl. | Chl | Carot.| Chl [Chl(B) Carotin
Ay | (B) | Mgig| (A) | (B) | Mgg| (A) | Mglg| Mg
Mpg | M Mg/g | Mgfg Mg/g

Oxamyl (Foliar spraying) | 0.40 021 0.20 | 041 0.21 021 032 0.18 0.19
Oxamyl (Soil drench ) 044 | 022 | 021 050 | 0.22 024 | 036 | 020 0.21
Oxamyl (Two applied) 054 { 026 | 025 | 063 | 024 | 030 { 040 | 023 024
Jojoba (Foliar spraying) 044 | 023 | 022 | 052 | 022 | 026 | 037 [ 021 0.22

Jojoba (Soil drench ) 045 | 024 } 022 | 060 | 023 | 028 | 038 | 0.22 0.23
Jojoba (Two applied) 053 {1 025 [ 024 | 062 | 024 [ 029 1 038 | 024 24
Neam (Foliar spraying) 040 | 021 020 | 051 ¢ 021 022 | 035 | 019 0.20
Neam (Soil drench ) 0.41 021 021 | 050 | 021 023 | 036 | 0.19 0.21
Neam (Two applied) 053 | 024 | 022 | 06! 023 { 029 | 038 | 0.22 0.23

Control 039 | 020 { 018 | 035 { 618 | 020 | 025 | 0.17 0.18
New LSD at (0.05) 0.10 | NS. I NS. | 011 | NS. | NS. | 0,05 | NS N.S.

Second season

0.61 020 | 021 063 | 021 022 [ 042 | 0.19 0.20

Oxamy! (Fohar
spraying)
Oxamyl (Soil
drench )
Oxamyl (Two
applied)
Jojoba (Foliar 0.64
. . 024 { 023 | 0.71 023 | 027 | 047 | 021 0.22
| spraying)
Jojoba (Soildrench ) | 065 | 026 | 023 | 080 | 024 | 029 | 048 | 0.21 0.23
Jojoba (Two applied) | 072 | 027 | 025 | 082 | 025 | 029 | 049 | 022 0.24
eam (Foliar spraying) | 0.60 | 022 | (.21 0.71 020 | 023 045 | 0.19 0.20
Neam (Soildrench ) | 062 ] 023 | 022 } 072 | 020 | 024 | 047 | 020 0.21
Neam (Two applied) | 0.73 | 025 | 023 | 083 0.21 020 | 048 | 022 023
Control 058 | 020 | 0.18 | 045 | 0.19 | 0.21 027 { 0.18 0.19
New LSD at (0.05) | 0.11 NS, [ NS, 1016 | NS. | NS | 003 | NS. N.S.

062 | 023 | 022 | 072 | 023 | 024 1 045 { 020 | 021

074 | 028 | 025 1 073 { 025 | 029 | 048 | 022 0.23

Economical justification on two medicinal oils and a nematicide compared with
control (No applied)

It can be shown from the data presented in (Table 13) that combined
application (Foliar spraying and soil drench) of jojoba or neem oils (as the best
treatments and the highest safe) gave the maximum net profit followed by
oxamyl 24% L (a nematicide) (as the lowest safe) while, control recorded that the
lowest in productivity in both seasons for the three cultivars. The moderate rise in
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the cost of production / feddan in these materials is economically justified in
view of the higher price of the yield in these materials.

in conclusion, it is very difficult to eradicate nematodes and virus completely
from the invested vineyards. Therefore, nematicides must be used periodically.
As such it can be stated that twice application (Foliar spraying and soil drench) of
jojoba or neem oils which are considered more safety materials compared with
oxamyl 24% (a nematicide) which is considered the lowest safety material, in
addition to, they achieved the best yield and its components as well as the best
physical properties of bunches, improved the physical and chemical
characteristics of berries and ensured the best vegetative growth parameters in

comparison with control.

TABLE 13. Economical justification on some natural extracts and chemical
compounds compared with control.

Suprior [ Flame seedless i Crimson
First season
] . o D) G = ) G (@]
Treatments g ;,? S 1€ |¢g § S 1§ |¢g ,f S |3
slelglgdi1d|3|s|&idi=s g2
Material (Litre) 6 6 6 | - 6 6 6 --= 6 6 6 |-

f{icEe)O“hé material | o0 | 120 | 300 | — | 720 { 180 | 300 | — | 720 | 180 | 300 | -
Labours cost (L.E) | 100 1 160 {106 [ == T00 [ 100 | 100 | — | 100 | 700 | 100 | -

Cost of  cultural | 544 1 904 | 900 | 900 | 900 | 900 | 900 | 900 | 900 | 900 | 900 | 900
practices (L.E.)

Total cost{L.E.) 17201180 1300 | 900 | (720 | 11801300 900 [ 172011801 1300900
Increase of the totali ¢r5 | g0 | agp | - | 820 | 280 | 400 | — | §20 | 280 | 400 | -
cost over control (L.E.)
Yicld (Kg) 4973 | 7484|579 | 1680 | 7182 | 90660 | 8618 | 1890 | 6451 | 7224 | 7056 2461
Increase of the yield | 350315004 1a116] - |52921777016728| - 3990|4763 14395 | -
over control (Kg) .
Yicld (LE) 3078 | 5988|4637 | 1344 | 5746 | 7728 | 6895 | 151215161 | 5770 5645 [1940
Price of increase 1 yield o . ) .
by 2634 | 4644|3293 423416216153831 - 1319213810{3676 | ——
The net profit (LE.) | 2258 | 4808 13337 | 444 | 4026|6548 | 5595 | 612 | 3441|4599 | 4345|1060
The net profit (L.E) | 0141436412893 | — [3414]5936[4983] — |2372]3530(3276 | -
over controt (L.E)

Discussion

The present results indicate that Rotylenchulus reniformis, Tylenchulus
semipenetrans and Xiphinema americanum were found to be associated with
grapevine in Egypt. Their association and population density are governed by
different grapevine cultivars under study. These results agree with those of
Moussa er al. (1983) and Al-Sayed ez a/. (2001).

Also, two commercial products containing jojoba and neem medicinat oils
were effective in managing Rotylenchulus reniformis; Tylenchulus semipenetrans
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and Xiphinema americanum in soil and roots of three cultivars of grapevines.
These results agree by Akhtar & Mahmood (1993), Abd-El-gawad & Omar
(199%), El-Nagdi & Mansour (2003) and El-Nagdi (2005). The nematicidal effect
of the tested oils may possibly be attributed to their high contents of certain
nematicidal compounds such as oxygenated compounds which are characterized
by both their lipophitic properties which enable them to dissolve the cytoplasmic
membrane of nematode cells and their functional groups interfering with the
nematode enzyme protein structure (Knoblock ef al., 1989). In addition, some of
the recent hypotheses concerning mechanisnis of action of plant oils include
denaturing and degrading of enzyme action, and interference with electron flow
in the respiratory chain or with adenosine diphosphate phosphorylation
(Konstantopoulou et al., 1994).

As for the characteristics of berries, utilization of medicinal oils (jojoba oil or
neem oil) and a nematicide (oxamyt 24% L) increased T.S.S & T.S.S/acid ratio,
while depressed acidity compared to control. This may be due to addition of oil
extract or oxamyl improved the absorption of water and elements from soil and
this reflects on bunch quality, yield and increased T.S.S & T.S.S/acid ratio (Nicol
et al., 1999).

Briefly, the obtained results revealed that growth vigor (shoot length — leaf
area) were clearly affected by studied nematodes and virus which reduced the
shoot length by reducing the inter node length as a result of nematodes injury to
the roots(Anwar 1986)and improved these criteria by using two medicinal oils
and a nematicide. This results agree with (Akopyan 1987, Melakeberhan & Ferris
1989 and Kesba 1999).

The effect of nematode injury on leaf photosynthetic pigments might be due
to the lower ability of injured roots to absorb enough quantities of such elements
as nitrogen, zinc, iron and magnesium, necessary for pigments synthesis.
Literature reports on the effect of nematode infection on leaf pigments are very

rare. However, the obtained results agreement with Melakeberhan and Ferris
(1989).

Serological tests, such as ELISA provide rapid and convenient methods for
the identification and estimation of plant viruses in leaves (Clark & Adams,
1977, Ramsdell et a/., 1979; Németh, 1986 and Esmenjaud ef a/., 1993).
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