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Abstract | The potential of bionematicides: Taglis 90% w/w (Zagetes sp. 80% andAlgaesea 10%) and
bioniconemal (Pacilomyceslilacinus 2x 10°cfu/ gm) was assessed to control the root- knot nematode
Meloidogyne incognita on grape, in comparison with chemical nematicides: Nemacab (ethoprophos 20% Ec),
Dento (fenamiphos 40% Ec) and Vaydate (oxamyl 24% Ec) during two successive seasons (2016 and 2017)
under field conditions. Drenching of soil with a suspension of all tested products significantly reduced the
nematodes populations in soil compared with the untreated control in both trails. Among chemical and
bio-nematicides, there was no significant differences in their control potential towards M. incognita. The
best bionematicide was Taglis causing over 85% reduction while the best chemical nematicide was Nemacab
with over 94% reduction in nematode populations after two months from their application in 2016. The
same trend in the control potential for each treatment was also obtained in 2017 experiment. The residues of|
ethoprophos and fenamiphos in leaves and fruits were not detected during the whole experiment. The amounts
of ethoprophos and fenamiphos decreased from zero to 5 days from (4.88 to 3.61 ppm) and (15.25 to 7.31
ppm) with loss of 26.02% and 47.93 %, respectively. For all tested products, no impacts on Chlorophyll degree
in leaves were detected when applied on the soil. From the result of this research, it is recommended that both
bionematicides could be used for nematode control in different agricultural systems especially, sustainable and
organic farming, while the three chemical nematicides could be used in conventional agriculture without any
negative impacts on plant and soil.
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Introduction

Grape (Vitis vinifera L.) is one of the most
important fruit crops consumed in the world as
fresh and processed products, such as jam, juice, jelly,
grape seed extract, raisins, vinegar and grape seed oil
(Ye et al., 2018). In 2019, approximately 6.9 million
hectares throughout the world are devoted to grape
production, with total production up to 75 million of
tons (Unusan, 2020). In Egypt, grapevine is one of
the most important and favorable fruit crops, and
became the second fruit crop after citrus, where the
planted area reached up to 188543 feddan producing
1378815 tons (El-Hady ez /., 2015). Recently, plant-
parasitic nematodes (PPN) pose a serious problem
facing grapevines producers especially in tropical
and sub-tropical countries (Briar e o/, 2016).
Root-knot nematodes (RKN, Meloidogyne spp.) is
considered to be the most prevalent and economically
important genus found in grape farms in the world.
In Egypt, root-knot nematode (RKN) is the most
common nematode occurring in both conventional
and organic grape farms (Adam e7 a/, 2014). It
caused a severe problem especially in sandy soil,
where, the environmental conditions are favorable
for the development of these soil-dwelling parasites.
RKN induce giant cell formation, resulting in root
galls, causing deficiency of the uptake of water and
nutrients (Williamson and Hussey, 1996). In addition
to that, it plays role in transmission of grapevine
fan leaf virus and is a specific vector of yellow vein
virus. Consequently, poor growth and reduced root
resistance to other soil pathogens, leading to plant
death and a decline in quality and yield of the crop
(Jacquet ez al, 2005). The global estimated losses
caused by nematode damage ranges from 12.5% to
20.0% of vine growth and productivity.

Chemical nematicides is still the most effective and
reliable method of controlling PPN, however, their
negative impacts on the environment and human
health led to restrictions on their use (Nyczepir and
Thomas, 2009). In addition, nematicides often do
not provide long-term suppression of the pathogen.
Whilst, other options e.g. cultural control and host
plantresistance are often not practical or unsatisfactory,
making their management more difficult in recent
years (Anwar and McKenry, 2007; Tian ez al., 2007).
Natural nematicides based on bioagents and/or
phytochemicals are alternatives for nematode control,
especially in modern agricultural production systems

that encourage concerns regarding food safety and
environmental production (El-Saadony ez a/., 2021).
However, only few commercial products are available,
and these are frequently of limited efficacy when

applied to field soils.

Due to the limited availability of remedies for them,
management of PPN puts the sustainable success
of grape farms at risk. The combination of both
conventional and new control strategies has become
a feasible concept of integrated pest management
IPM. Numerous commercial products are available in
the Egyptian market. These products are diverse in
their chemical and biological activities and in their
impacts on plant and soil. In the present work, two
bio-nematicides and three chemical nematicides
belonging to different groups were selected to assess
their potential against the root-knot nematode M.
incognita on grape. The objectives of this study were
(i) to evaluate the efficacy of bio-nematicides in
comparison with chemical nematicides in controlling
M. incognita on grape in the field, and (ii) to estimate
the impacts of these products on plant and soil.

Materials and Methods

Nematicides

Five commercial products namely Nemacab, Dento,
Vaydate, Taglis and Bioniconemal were tested on
grapevines in open field to evaluate their efficacy
against RKN. 'These nematicides were applied
in growing season as soil drench after dissolving
in water following the recommended doses. The
evaluation included six treatments (Table 1) plus
check treatment.

Field experiments

Field experiments were conducted at the Noamany
farm located in Al-Beheira governorate, 70 km Cairo-
Alexandria desert road. This farm had ten-year old
Fleam seedless vines heavily infected by RKN. Two
field experiments were carried out in May—July 2016
and 2017 to evaluate the potential of five products to
control RKN on grapes. The vines were grown in lines
spaced 3m apart and the distance between each vine
was 2m. The experiment consisted of six treatments and
untreated control; seven treatmentsx four replicates x
six vines/replicate in completely random block design.
Before application of nematicides, soil samples were
taken from each treatment to determine initial
population. Each sample consisted of about 1.5 kg
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Table 1: Trade name, active ingredients, chemical group and doses of the Nematicides used.

Trade name Active ingredients Chemical group Dosage / L water
Vaydate Oxamyl 24% Ec Carbamate 2 ml
Nemacab Ethoprophos 20% Ec Organophosphorus 2 ml
Dento Fenamiphos 40% Ec Organophosphorus 2 ml
Taglis Tagets 80%, Algaesea 10% W/W Natural 4 ml
Bioniconemal 1 Pacilomyces lilacinus (2x10°cfu/ gm) WP Natural 2 gm
Bioniconemal II Pacilomyces lilacinus (2x10°cfu/ gm) WP Natural 4 gm

composed of 12 soil cores taken from the top 20 cm.  purchased from Aldrich.

Nematodes were extracted from a 250g subsample of

well-mixed soil from each replicate by using Cobb’s

sieving and decanting technique followed by a /

modified Baermann technique (Hooper ez /., 2005) 0 b

and counted under a stereoscopic microscope. All W,

nematicides were applied at the recommended dosage
as soil drench after dilution in tap water (Table 1), with
2 L of a nematicide suspension per tree and the control
only received an equivalent amount of tap water. The
evaluation of the experiment was determined after
one and two months from nematicides application
by estimating nematode population in all replicates
of each treatment. Soil samples were collected and
analyzed as described above. Numbers of J2 per 250g
soil were calculated. Percentage nematode reduction
in soil was determined according to Henderson and
Tilton formula (Puntener, 1981) as follows:

Nematode reduction %= [1-(PTA/PTBxPCB/
PCA)Jx100

PTA = population in treatment after application,
PTB = population in the treatment before application,
PCB = population in the control before application,
PCA = population in the control after application.

Residues of nematicides

Chemicals and reagents: Certified reference standards
of ethoprophos (Figure 1) and fenamiphos (Figure
2) were obtained from Dr. Ehrenstorfer (Augsburg,
Germany). Stock standard solutions (1000 pg/
ml) were prepared individually in acetonitrile. All
standard solutions were stored in the dark at 4°C.
Acetonitrile (HPLC grade) and acetic acid were
purchased from Merck. Anhydrous magnesium
sulfate and sodium chloride, purchased from Merck,
were activated by heating at 250 °C for 4 h in the
oven before being used and kept in desiccators. Bulk
primary secondary amine (PSA) sorbent (Bondesil-
PSA, 40pm) and GCB were purchased from Supelco
(Supelco, Bellefonte, USA). Sodium acetate was

\//\S/P\s/\/

Figure 1: Structure of Ethoprophos.
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Figure 2: Structure of Fenamiphos.

Pesticide technical formulation of (Nemacab 20%
EC), was supplied by Suez Canal Company, Egypt
and was used at application rate of 2ml/L. (Dento
40% EC) was supplied by Shoura Company, Egypt

and was used at application rate, 2 ml. /L.

Sample processing

For sampling; fruits, leaves and soil were collected
at 0 (2 hours), 5, 10, 15 and 30 days after pesticides
application. Sampling was performed randomly by
collecting 2 kg of leaves, fruits and soil representative
from each untreated and treated area at the previously
mentioned intervals to study the dissipation of the
pesticides. Field samples were transported in ice
boxes to the laboratory and homogenized by ultra-
thorax homogenizer except for soil samples. The
homogenate and soil samples were stored at -5°C
until further steps.

Standard preparation

Stock solutions: 1000 ug/ml reference standard
solution of each pesticide was prepared in acetonitrile.
Intermediate solutions: mixture standards of 100

ug/ml of each pesticide was prepared by diluting
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stock solution in acetonitrile. Calibration solutions:
Calibration mixtures of concentration levels (0.05,
0.5,1, 2, 4 and 8 pg/ml) for ethoprophos and (0.05,
0.5, 1.25, 2.5, 5, 10 and 20 ug/ml) for fenamiphos

were prepared in acetonitrile.

Extraction and clean up

'The samples were prepared with the QUEChERS
method according to Anastassiades (Anastassiades
et al., 2003). Ten grams of homogenized grapes
and grapes leaves was weighed into a 50 ml PTFE
centrifuge tube, 10 mL of acetonitrile was added, the
tube was vigorously hand shaken for 1 min, 4 g of
anhydrous MgSQO, plus 1 g of sodium chloride were
added, the tube was hand shaken for 1 min, and the
mixture was centrifuged at < 4000 rpm for 5 min.
Acetonitrile 1.0 mL was transferred into centrifuge
tube for cleanup. An aliquot of 1.0 mL was transferred
into the DSPE tubes containing 25 mg PSA and 150
mg MgSO, for grapes samples and for grape leaves
10 mg GCB were added. The tubes were well capped
and vortexed for 1 min., then centrifuged for 5 min at
<4000 rpm. The combined eluate was filtered through
a 0.22-pm nylon syringe filter into an auto sampler
vial for GC injection.

'Three grams of soil samples were weighted into 50 ml
PTFE centrifuge tube and 7 ml of water were added,
then the tube was vigorously hand shaken for 30 min.
to hydrate the soil samples. Ten mL of acetonitrile
with 1% acetic acid were added. NaOAc 1g and 4 g
of anhydrous MgSO4 were added. The mixture was
vortexed again for 1 min and centrifuged at <4000
rpm for 5 min. The combined eluate was filtered
through a 0.22-pm nylon syringe filter into an auto
sampler vial for GC injection (Yu ez o/, 2016).

Instrument condition

Determination of ethoprophos using GC-FPD: The
gas chromatograph (HP6890) equipped with a flame
photometric detector (FPD) with a phosphorus filter
was used. A 30 m x 0.32 mm capillary column coated
with a 0.25 pm thick film of 14% cyanopropil siloxane
(PAS-1701) from Hewlett and Packard was used in
combination with the following oven temperature
program:

Initial temperature 190 °C for 10 min. The carrier
gas (N,) flow rate was 4 ml/min., splitless injection
of a 2pl volume was carried out at 240 °C. Hydrogen
and air were used at flow rate 75 and 100 ml/min.,

respectively. Detector temperature were 250 °C. The
retention time was 1.33 min.

Determination of fenamiphos using GC-uECD

The gas chromatograph (HP6890) equipped with an
auto-sampler (HP7673), a micro electron-capture
detector was used. A 30 m x 0.32 mm capillary
column coated with a 0.25 pum thick film of 5%
phenylmethylpolysiloxane (HP-5) from Hewlett and
Packard was used in combination with the following
oven temperature program.

Initial temperature 220 °C for 2 min., 5 °C / min. up
to 260 °C and held for 1 min. The carrier gas (N,) flow
rate was 4 ml/min., splitless injection of a 1pl volume
was carried out. Thedetector and injector temperatures
were 300 °C and 280 °C, respectively with retention
time of 7.14 min.

Method validation

The linearity of the method was calculated from the
results, directly proportional to the concentration of
tested pesticide in solvent. Linearity was assessed by
the correlation coefficient (R?) which resulted from the
six points calibration curve at levels (0.05,0.5,1, 2, 4
and 8 pg/ml prepared in acetonitrile) for ethoprophos
and the seven- points (0.05,0.5,1.25,2.5,5,10 and 20
pg/ml) for fenamiphos. Matrix-matched calibration
was used to compensate for the matrix effects. The
matrix effectwasdefined as the influence of one or
more co-extracted components from the sample on
the measurement of tested pesticide concentration. The
presence of these effects is demonstrated by comparing
the response produced from the tested pesticide in a
pure solvent solution with the samples, which were
extracted and then spiked with tested pesticide in the
same solvent at the same concentration levels.

Matrix effects (% ME) were calculated using the
equation:

M matrix — M solvent
ME 4 =

10004
M solvent !

Where; ME: the matrix eftfect; M matrix: Slope of
calibration curve in matrix; M solvent: Slope of
calibration curve in the pure solvent. The %ME
could be negative or positive and would be classified
in three categories: no matrix effect (between -20%
and 20%), medium matrix effect (between -50% and
-20%) or (between 20% and 50%) and strong matrix
effect (between -50% or above 50%).
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'The trueness, mean of recovery study was carried out
on untreated grapes and soil sample by fortifying
five replicates of the samples with tested pesticides
standards at three levels ranging from 0.1 to 1 mg/kg
by spiking of blank samples with standard solution.

Trueness was calculated using the following equation:
% R = (X/u) x 100

% R: recovery percentage; X: experimental
concentration of ethoprophos and fenamiphos mg/
kg; p: calculated concentration of ethoprophos and

tenamiphosmg/kg.

The repeatability precision (RSDr) involved repeat
of recovery levels (0.1 to 1 mg/kg), five replicates for
each level per day on three different days.

RSDr = (SD /M) x 100

Where; SD: standard deviation of the replicates; M:

the mean value of the recovery.

LOD for ethoprophos and fenamiphos was calculated
as the minimum level at which the analyte can be
reliably detected and LOQ _is set by determining the
analyte at different detectable concentrations based

on SANTE (Sante/12682,2019).

Estimation of chlorophyll degree

'The Chlorophyll degree was estimated to determine
whether these tested nematicides have any negative
effects on plant leaves. The Chlorophyll degree was
measured using a SPAD-502 handheld chlorophyll
meter (SPAD-502plus, Knica Minolta, Osaka, Japan)
(Zhang et al., 2022). After one and two months from
nematicides application, five trees of each treatment
were randomly selected as replicates to measure the
Chlorophyll degree in their leaves. Readings were
taken from mature leaves opposite the first bunch
of the new shoot and the average values in the same
treatment were calculated (Brunetto ¢z a/., 2012).

Statistical analysis

Field experiments data are presented as the means
value * standard deviation of 4 replicates. Statistical
analyses were performed by IBM SPSS Statistics
version 16. Data were subjected to an analysis of

variance (One-way AVOVA). Differences between

means were reported as significant if P<0.05 using

Tukey’s test. Five replicates were done for each sample.
Microsoft Excel Program was used to calculate
and analyze mean values and standard deviations.
The other calculations were done using the above
mentioned equations.

Results and Discussion

Effectiveness  of  bio-nematicides compared — with
nematicides in controlling M. inognitaon in grapes

The effect of bio-nematicides in comparison with
chemical nematicides in reducing the population
density of M. inognita on grapes was assessed in two
trails in 2016 and 2017 (Figures 3 and 4). Before
nematicide application, no significant differences in
the average of initial population of RKN ]2 levels
among all treatments and the untreated control
was detected in both trails. After application, all
treatments significantly reduced the nematode
population densities on grapes compared to the
untreated check in both samples taken within the two
months (P < 0.05, Figures 1 and 2). All treatments
revealed persistently suppressive effect on nematode
counts along the evaluation period of two months.
Both bio-nematicides; Taglis and Bioniconemal II
gave a high decrease in the total number of ]2 in soil
samples reached over 84% and 81%, respectively, in
comparison with Nemacab that resulted in the highest
reduction reached over 90% after two months from
their application in 2016. The other two nematcides;
Vaydet and Dento caused a reduction in the number
of J2 in soil samples reached over 87%, after 2
months from the application time in 2016. Among
all treatments, no significant differences in their
effectiveness in decreasing the nematode population
density was observed, expect that the control potential
obtained by Bioniconemal I was significantly lower
than those obtained by Nemacab and/or Vaydet.
The lowest reduction in nematode population was
achieved by Bioniconemal I (one dose), which did not
significantly differ from Bioniconemal II (duplicated
dose). The same trend in the control potential for each
treatment was also obtained in 2017 trail.

Our results showed that both commercial products P
lilacinus and Tagetes spp. were effective in managing M.
incognitain soil and plant roots. These results agree with
previous studies (Kiewnick and Sikora, 2003; Krueger
et al., 2007; Karakas and Bolukbasi, 2019; Al-Hazmi
etal.,2017).
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Figure 3: Effect of bionematicides and nematicides on
population densities of Meloidogyne incognita on grape
in 2016. All tested products were applied as soil drench.
Nematode population densities were estimated 1 and 2
months after nematicide application. Different lowercase
within each block indicate significant differences at P <
0.05 according to Tukey’ test (n = 4). Error bars represent
standard deviations.
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Figure 4: Effect of bionematicides and nematicides on
population density of M. incognita on grape in 2017.
All tested products were applied as soil drench. Nematode
population densities were estimated 1 and 2 months after
nematicide application. Different lowercase within each
block indicate significant differences at P < 0.05 according
to Tukeys test (n = 4). Error bars represent standard
deviations.

P, lilacinus strain 251(PL251) was produced by solid
state fermentation and water dispersible granule
(WDG) formulation led to an excessive use of this
biological nematicide in an integrated approach
to control PPN (Kiewnick and Sikora, 2003). P
lilacinus strain UP1 formulated on rice substrate
in powder form caused a significant reduction in
number of nematodes on tomato in comparison with
the commercial nematicide Nemacur (Oclarit and
Cumagun, 2009). In this study Bioniconemal IT (4
g/ L water) used as soil drench on grapevines gave
over 81% reduction in the number of J2 in the soil
compared with the untreated control. Pre-planting
soil treatment by PL251 reduced the final nematode
population in the tomato roots by up to 71% compared
to the inoculated control (Kiewnick and Sikora, 2006).

Our results showed that the nematode population
density decreased clearly as the concentration of
P lilacinus (2x 10°cfu/g product) applied in soil
increased, where Bioniconemal II (4 g/ L water)
was better than Bioniconemal I (2 g/ L water). The
optimum doses of PL251were 1 x 10° CFU/g soil and
6 x 10° CFU/g soil for suppressing M. incognita and
Radopholussimilis, respectively (Kiewnick and Sikora,
20065 Mendoza ez al., 2007). Also, the EC_ values for
the commercially formulated product ranged between
0.097 g and 0.08 g/500 cm?® soil, equivalent to 1.29
x 10° and 9.88 x 10° CFU/g soil for gall index and
final population per root, respectively (Kiewnick and
Sikora, 2006). The highest reduction in gall number
was achieved with 7.92 x 106 spores per ml of P
lilacinus strain UP1 (Oclarit and Cumagun, 2009).
Marigold (Zagetes spp.) has been known to suppress
multiple genera of PPN especially M. incognita
(Marahatta, 2012; Mervat ¢z al., 2012). In this study,
Tagiles (80% tagetsand 10% algaesea) caused 84%
reduction in nematode population on grapes. This
is due to production of a number of toxic bioactive
compounds which included alpha terthienyl that
is thought to be the main allelopathic compound
responsible for nematode suppression (Gommers and
Bakker, 1988; Marahatta ez /., 2012). Nemagold is a
commercial liquid product extracted from 7 erecta and
used for nematode control (Marahatta ez a/., 2012).
For chemical nematicides, the three compounds
effectively controlled RKN population associated
with grapes when applied as soil drench with (4ml/
grapevine). Nemacab (ethoprophos) that was the best
one, has been previously used for controlling RNK in
grapevines causing high reduction reachd up to 99%in
soil with recommended rate 10-12 L ha incorporated
in a drip irrigation of two hours (German e /., 2019).
Application of oxamyl at the recommended dose (5
ml/ grapevine) resulted in high reduction of RKN
reproduction on grapes in Egypt (Abdel-Sattar ez
al., 2020). Fenamiphos applied on grapes at 0.04%
(0.1% v/v) reduced the nematode population over
80% compared with the untreated control (Aballay
and Sepulveda, 2004). These compounds are systemic
nematicides that can inhibit feeding, temporarily

inactivate, repel or kill PPN in the plant rhizosphere
(Al-Azzeh and Abu-Gharbieh, 2004).

Residues of nematicides

Method validation: Evaluation of calibration curve
linearity of ethoprophos and fenamiphos were done
based on injections of standard solutions prepared in
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pure acetonitrile in series at (8, 4, 2, 1, 0.5, and 0.05
ug/g) for ethoprophos and (20, 10,5,2.5,1.25,0.5 and
0.05 ug/g) for fenamiphos for GC injection. Standard
calibration curve was constructed by plotting analyte
concentrations against peak areas. The correlation

coeflicient were (R?= 0.98 and R?= 0.99).

Regarding matrix effect, the relative responses were
-9.02 and -19.44 for grapes and soil for ethoprophos,
respectively and were -7.56 and —15.79 for grapes and
soil for fenamiphos, respectively. It can be concluded
that the matrix did not significantly suppress or
enhance the response of the instrument. These results
showed that there was no interfering endogenous peak
and good performance of analysis was also achieved,
indicating that this method meets the criteria of the
European Union. Hence, this method can be used for
routine residue analysis of ethoprofos and fenamiphos
in grapes and soil matrices.

The trueness, mean recovery was carried out on
untreated samples that were spiked with ethoprophos
and fenamiphos at three levels (0.1-1ug/g) for grape
and soil samples in five replicates. The method trueness
and precision parameters in terms of average recovery
and relative standard deviation were calculated and
measured according to the European Union guidelines
(Sante, 2019). The percentage recovery of ethoprophos
and fenamiphos from the fortified grapes and soil
samples is presented in Tables 2 and 3. Data showed
that the obtained mean recoveries for grape and soil,
respectively ranged from 95.21 to 100.58% and 79.51 to
85.27% with relative standard deviation (RSDs) ranged
from 2.97 to 3.58 and 3.82 to 4.99 for ethoprophos.
While the obtained mean recoveries for fenamiphos
from grape and soil, respectively ranged from 90.55
to 98.24% and 75.12 to 89.36% with relative standard
deviation (RSDs) ranged from 1.45 to 3.20 and 4.66
to 7.13. According to (Sante, 2019), the obtained mean
recoveries were within the acceptable range (70-120%).
Data indicated that the recovery from the grape
samples was slightly higher than that from the soil. So,
the value indicating that the method was sensitive and
able to detect and quantify the analyte at low levels, and
it is suitable for the determination of tested pesticide
residue in grapes and soil.

The repeatability precision (RSDr) involved repeat
of recovery levels (0.1 to 1 mg/kg), five replicates for
each level per day on three different days. The (RSDr)
value ranged from 5.82-8.44% and 6.47-8.79 for

ethoprophos in grape and soil and 3.54-7.68% and
5.73-9.22 for fenamiphos in grape and soil. According
to (Sante, 2019) the obtained (RSDr) values were
within the acceptable range <20%.

Table 2: Recovery percentages of ethoprophos in grape

and soil.
Fortification Grape Soil
level ug/g % Recovery % % Recovery %
n=5 +RSD RSDr +RSD RSDr
0.1 95212297  8.44 79.51+3.82  6.47
0.5 97.34+3.01 5.82 82.19+3.96 6.91
1 100.58+3.58 6.57 85.27+4.99  8.79

Table 3: Recovery percentages of fenamiphos in grape

and soil.

Fortification Grape Soil

levelug/gn=5 o, Recovery % % Recovery %
+RSD RSDr +RSD RSDr

0.1 90.55+1.45 3.54  75.12+499 5.73

0.5 95.05+2.22 439  80.86x4.66  7.57

1 98.24+3.20 7.68 89.36+7.13  9.22

SANTE 2019. Guidance SANTE/12682/2019-guidance document
on analytical quality control and method validation procedures for
pesticide.

'The detection and quantification limit for ethoprofos
and fenamifos were (0.05 and 0.1 ug/g, respectively,
indicating good analytical precision.

Table 4: Dissipation of ethoprophos nematicide in soil,
leaves and fruits of grape.

Time after Soil residues (pg/g) Leaves Fruits
application Ppm Loss% Persistence

(days)

Initial 4.88+0.62 - 100 N.D N.D
5 3.61+0.17 26.02 73.97 N.D N.D
10 1.8+0.28 63.11 36.88 N.D N.D
15 0.19+0.03 96.1 3.89 N.D N.D
30 0.06+0.02 98.77 1.23 N.D N.D

Table 5: Dissipation of fenamiphos nematicide in leaves,
Jfruits grape and soils.

Leaves Fruits

Time after Soil residues (pg/g)

June 2023 | Volume 41 | Issue 1 | Page 51

application

(days) PPM Loss% Persistence

Initial 15.25+0.80 - 100 N.D ND

5 7.31£1.00 47.93 52.07 N.D ND

10 6.76x0.86 44.32 55.68 N.D ND

15 3.64+0.38 23.68 76.32 N.D ND

30 0.54£0.08 3.54  96.46 N.D ND
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Determination of Ethoprophos and  Fenamiphos
nematicides in soil, leaves and grapes fruits

The initial deposits and the residual behavior of
ethoprophos and fenamiphos in soil, leaves and
grape fruits are presented in Tables 4, 5 and Figure
5. It was noticed that the initial amount of both
nematicides was low. Although the same dose for
both nematicides was used (2ml/L water), the initial
deposit of fenamiphos and ethoprophos was 15.25
and 4.88 ppm, respectively. The initial deposit of
fenamiphos in soil was higher than that obtained
from ethoprophos, this is due to the active ingredients
tenamiphos and ethoprophos were 40% and 20% in
the commercial formulation, respectively. During
the experimental period, the degradation of residual
amounts of fenamiphos was faster than that, which
occurred in the residual amounts of ethoprophos. This
agrees with Caceres who found that fenamiphos was
degraded faster in the alkaline soil than in the neutral
and acidic soils, indicating that the farm soil used
in this study is alkaline soil type as the majority of
Egyptian soils (Caceres ez a/., 2011).

Soil residues (pg/g) PPM

=8=cthoprophos
20
fenamiphos
5 15
-9
£ 10
5 ‘\\.’_v
0
Initial 5 10 15 30

Dissipation at days

Figure 5: Dissipation of fenamiphos and ethoprophos

nematicides in sotls.

Table 6: Decomposition rate (K) and half~life (RL50) of
ethoprophos in soil.

Regression equation Y=189.7205x + 11.9743

Regression coeflicient 0.9839
K 0.11
RL50 (days) 9.61

After five days from the application, the amount of
ethoprophos continually degraded until it reached to
3.61 ppm with 26.02% loss. The calculated half-life
value of ethoprophos was 9.61days in soil (Table 6).
'The reduction of the ethoprophos nematicide residues
may be due to the nematicide dissipation leading to

volatilization (Boesten ez a/., 1993). Ethoprophos was
more persistent in conventional treatments.

'The amounts of fenamiphos decreased sharply in soil
from 15.25 to 7.31 ppm after zero to 5 days from
application with a very high loss of 47.93%, meaning
that the amount dropped to near half value after 5
days from the initial deposits. The rapid degradation
of fenamiphos continued to reach 0.54 ppm with
96.46 loss after 30 days from the initial deposit. The
calculated half- life value of fenamiphos was 4.80 in
the soil (Table 7). The residual amounts of ethoprohos
and Fenamiphos in grape leaves and fruits after 30
days from application was not detected.

Table 7: Decomposition rate (K) and half~life (RL50) of

Jfenamiphos in soil.

Regression equation Y=189.7205x + 11.9743

Regression coefficient 0.9975
K 0.07
RL50 (days) 4.80

Sante, 2019. Guidance SANTE/12682/2019-guidance document
on analytical quality control and method validation procedures for
pesticide.

Table 8: Clorophyll degree estimate in grape leaf after

application with nematicides.

Treatment Rate/ L Degree of clorophyllin  Means

water  grape leaf after application

1 month 2 months

Vaydet 2m/l  30.49£1.50* 56.32+3.86* 43.40+2.68
Nemacab 2m/1  28.77+1.15* 57.15+8.50* 42.96+4.82
Dento 2m/l  30.02£2.02* 58.47:1.66* 44.24+1.84
Taglis 4m/l  31.07£0.69* 56.70£2.90* 43.88+1.79
Bionicone- 2gm/1  30.47+2.28* 57.57+2.44* 44.02+2.36
mal 1
Bionicone- 4gm/l 28.72£1.22* 57.00£1.70* 42.86x1.46
mal IT
Control - 30.22£1.05* 59.20£4.09° 44.71+2.57

Means followed by the same letter within each column are not

significantly different (P < 0.05 )according to Tukey’s test (n = 5).

'These findings agree with Yuan (Yuan ez a/.,2021) who
studied the dissipation of ethoprophos nematicide in
soil, and its proclivity for translocation to spinach. He
found that the initial levels of ethoprophos residue in
the soils after 30 and 60 days from pesticide treatment
were 2.74 and 0.21 mg/kg, respectively. Also, the half-
live of ethoprophos in soils was determined to be 7.6

days (Yuan ez al., 2021).
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Estimation of chlorophyll degree

Chlorophyll degree was estimated in grape leaves
after one and two months from the application
of nematicides (Table 8). Results showed that no
significant differences were recorded among the
plants regarding the Chlorophyll SPAD index and
the control, indicating that all treatments didn’t have
any negative effects on the Chlorophyll degree. These
results agree with different works on estimating the
Chlorophyll degree in cucumber, sugar beet and
tomato (Enan ez al., 2016; El-Sayed ez al., 2018; El-
Eslamboly ez al., 2019).

Conclusions and Recommendations

From our results it can be concluded that both bio-
nematicides were effective to control RKN associated
with grapes, which could be used as safe alternatives
to the three chemical nematicides used in this study.
Therefore, both formulations could be promising
products for controlling PPN associated with crops
grown in both modern and conventional agricultural
systems. Whilst, the three chemical products could be
used for nematode control in traditional grape farms
without any negative effects on the plant and soil.
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