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Indoxacarb Residue Analysis, Dissipation and Field Efficacy on Sugar Beet
Applied for Spodoptera Littoralis Infestation
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Abstract: The severity of Spodoptera littoralis from attacking edible plants especially vegetables that required heavy insec-
ticide application, insecticide residue analysis must take place to serve health communities. In this experiment pest infestations
monitoring on the sugar beet plants per leaf were completed before and during the three doses of indoxacarb application. Per-
centages of plant damage reduction data showed fluctuation between samples ranged about more than 90% representing good
efficacy on the three levels of concentration tested. The reduction percentages of the S./ittoralis larvae per leaf were ranged be-
tween 98.2 % to 100 at 1 day after application to 50 and 65.6 % at 14 days after 3 doses of indoxacarb applications. Residues of
indoxacarb in the root, leaf, and soil were analyzed using QUEChERS method, average recoveries of the all samples were ranged
between 96.14 % for soils, 93.86 for leaves and 92.1 % for root. The calibration curves were with a good linearity, exclusive
concentration ranges, and had a coefficient of determination (1*) of 0.990 or better. The limit of detection (LOD) and limit of
quantification (LOQ) of this method were in 0.05 and 0.3 pg /g lower than the maximum residue limits (MRL) 0.1. The residue
levels of indoxacarb on sugar beet after three doses of application were 0.21+0.07, undetectable and 0.27+0.07 ppm at 0 days for
leaf, root, and soil at the standard dose of application, respectively. Results obtained were 0.39+0.09, undetectable and 0.53+0.12
for the double dose and were 0.584+0.12, undetectable and 0.77 +0.21 for the triple dose. The average initial deposits were esti-
mated as 0.2, UD and 0.3 ppm for leaf, root and soil and 0.4, UD and 0.53 ppm and 0.58, UD and 0.79 ppm, respectively, for the
standard dose, double and triple. The biological half-lives of indoxacarb in sugar beet were 2.3, 2.48 and 2.49 days for leaf, root,
and soil respectively, for the standard dose, and the PHI for root was about 3 days for the standard and double applications and 5
days for the triple dose.
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half-life and residue patterns during sugar beet cultivation and
the final residue levels at harvest at high infestation levels of
the Egyptian cotton leafworm and its dissipation pattern in the
soil in this growing season.

1.Introduction

Indoxacarb (C,,H;CIF3;N305) is an oxadiazine insecti-
cide that is broad spectrum, highly effective, low mammalian
toxicity, nonsystemic, organophosphate replacement insecti-
cide and considered as reduce risk insecticide, and recently
registered for the use on vegetables to control lepidopteran,
sucking mouthparts pests and others (Wing et al., 2000 and
Urvashi et al., 2012). Indoxacarb is acted by blocking the so-
dium channel in insect neurons (Lahm et al., 2000).

Sugar beet, plant Beta vulgaris L. is the most vital crop
as well as sugarcane in Egypt representing 50% of sugar pro-
duction. In Egypt, the lower yield per feddan is one of the ma-
jor production problems. The cotton leaf worm Spodoptera
littoralis (Boisd.) that habitually extensive attacks many Egyp-
tian fields and other country crops exclusively vegetables lead

2.Materials and methods
2.1.Insecticide and preparations:
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to lowering yield. Constantly and heavily is infesting sugar
beet during the growing season. The high population density
requires intensive use of existed insecticides affecting the
grounds of the development of resistance to many registered
pesticide (Said et al. 2012). The pest monitoring is to gather
information on insect pest population status within a limited
time and space, subsequently, provide information for making
management decision about detecting pest emergence spread,
and generations by counting some insects per plant into the
area of investigation, (Shelton and Trumble, 1990). Recently,
all research work about the insecticides that have a unique
mode of action, and environmentally friendly and less harmful
is beneficial to represent as new alternative compounds to re-
duce the extensive pesticide uses and less polluting the envi-
ronment (Lahm et al., 2000). This work aimed to investigate
the field efficacy of indoxacarb insecticide about its biological
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Indoxacarb (Avaunt 15% EC) formulations were orig-
inated from Egyptian central agricultural pesticide laboratory.
The insecticide solutions were prepared by dilution with dis-
tilled water at three doses that freshly required.

2.2.Sugar beet material:

Sugar beet seeds used in this study introduced from
Sugar Croup Research Institute, Agriculture Research Center,
Egypt, Demapoly cultivar. Seeds were sawn at nursery planta-
tion in 10-10-2016 and transplant in the open field at 30-10-
2016 at Dokki in Giza Governorate. Seedlings sown in hills, 30
cm apart and every thirty days from sowing fertilization were
applied. The plots were irrigated every 10 days intervals. Soil
surface was covered by herbicide application to control weed
after 50 days from sowing.
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2.3.Experimental conditions:

The experimental field area was 120 m? were divided
into four plots (each plot were 30 m?), 3 rows and 45 plants.
The plots were laid out as three treatments, including three
replicates to each treatment and the control plot. Insecticide
treatments were applied with the commercial products accord-
ing to the standard for sugar beet in Egypt indoxacarb (Avuant
15% EC) at standard dose application of 150.75 mL/feddan,
310.5 mL/feddan and 470.25 mlL/feddan representing
treatment one, two and three. Initially; pest status monitoring
began from transplanting in the open field and during the ex-
periment, and the action threshold of all pests monitored was
considered. The control plot was maintained at a safe distance.
The treatment insecticide was applied when infestation by
Spodoptera littoralis reached 10 egg-masses/ 100 sugar beet
plant as a threshold level. Applications were implemented us-
ing a knapsack sprayer 20 L Size with a spray volume of 0.4 L/
m” of a field planted. During all the experimental period, the
average relative humidity ranged from 60% to 85%, with max-
imum and minimum average daily temperatures of 17°C to 27°
C from October 2016 to May 2017, respectively.

2.4.Pest Monitoring and Field Sampling of S. /it-
toralis infestation:

For detecting plant damage, pest emergence pattern or
generation peaks, the relative population densities per area
monitoring began from cultivation date till damage reaches the
threshold level. All other larvae in the lepidoptera complex
were monitored. Percent of infestation level and plant damage
were recorded during the growing period. Samples (5 plants/
plots), were taken randomly and periodically twice a week
before threshold reach infestation and after threshold. Subse-
quently, after application, samples were collected at five times,
1, 3,5, 7 and 10 days after treatment and then weekly till sig-
nificant survival was observed in larvae exposed to the insecti-
cide-treated leaves. Plants were carefully examined for count-
ing the larvae at the pre and post-treatment, and the survived
larvae were collected from each treatment plots and taken to
the lab for adult emergence percentage exploration.

2.5.Data analysis:

The experiment planned as complete block design
about three replicate for each treatment. Data were analyzed by
analysis of variance (ANOVA) using IBM-SPSS-20 statistical
programme (IBM-SPSS 20, 2011). Means of treatments were
separated by Tukey test and the least significant difference test
at 5% level, and the LSD was used. Indoxacarb efficacy and
percentage of plant damage reduction by treatments were cal-
culated comparing with the check using Henderson and Telton
(1955) formula:

% reductions = 1- (treatment after x control before/ treatment
before x control after x100).

2.6.Analytical procedures for indoxacarb insecti-

cide residues:
2.6.1.Sampling of leaves:

After the spray of the tested insecticide, samples of sugar
beet leaves were taken randomly from each replicate at inter-
vals of zero time (2 h after application) 1, 3, 5 and 7 days, and
stored at —20°C until used for analysis.

2.6.2. Sampling of soil and roots:

Representative samples of soil and roots were collected

randomly from the depth at 5 cm from the area under the treat-

ed or untreated plants at intervals of zero-day (2h after applica-
tion), 1, 3, 5 and 7 days, and stored at —20 °C until used for
analysis. Also at harvest (200 days from sowing), root sample
from each plot was used to estimate the indoxacarb residue on
root yields.

2.7.Extraction and clean up (Indoxacarb)
2.7.1.Reagent and chemicals

Indoxacarb reference standard (=99.9% purity) was pur-
chased from Dr. Ehrestorfer Augsburg, Germany. All organic
solvents used in this work were of HPLC analytical grade and
purchased from Scharlau (Barcelona, Spain). Solvents suitabil-
ity were ensured by running the reagent blank along with actu-
al analysis. Analytical grade sodium chloride was obtained
from El-Naser Pharmaceutical Chemicals Co. (Cairo, Egypt).
Analytical grade anhydrous magnesium sulfate was purchased
from Merck (Germany), and activated by heating at 400°C for
4 h in a muffle furnace. Then it was cooled and kept in a desic-
cators' before use. Graphitized carbon black (GCB) and prima-
ry, secondary amine (PSA, 40 um Bondesil) were obtained
from Supelco (Bellefonte, PA).
2.7.2.QuEChERS methods for residue analysis:

The QuUEChERS method has distinguishable advantages as
Takkar and many scientists said that a rapid, simple and an
efficient method for the determination of indoxacarb in cauli-
flower and soil samples was developed and validated using
QuEChERS technique (Quick, Easy, Cheap, Effective, Rugged
and Safe (Takkar et al., 2011).
2.7.2.1.Extraction:

The samples were comminuted using the laboratory blend-
er, and representative homogenized (15g) of each was then
placed into 50 mL polyethylene tube. Samples were extracted
and cleaned up immediately after sampling. Fifteen mL of ace-
tonitrile &1% acetic acid were added to each tube. The sam-
ples were well shaken using a vortex mixer at maximum speed.
Afterwards, 6 g of anhydrous magnesium sulfate and 1.5 g of
sodium chloride were added, then extract by shaking vigorous-
ly on vortex for 5 min and centrifuged for 10 min at 4,000 rpm
(Hassan et al., 2013).
2.7.2.2.Cleaning-up:

An aliquot of 4 mL was transferred from the superna-
tant to a new clean 15-mL centrifuge tube containing 100 mg
PSA and 600 mg anhydrous magnesium sulfate. The samples
were again vortexed for 3 min and then centrifuged for 10 min
at 4,000 rpm. An aliquot of 2 mL was filtered through a 0.2
pm PTFE filter (Millipore, USA). The sample was then ready
for the final analysis in LC system (Anastassiades and Le-
hotay, 2003).
2.7.2.3.HPLC analysis:

The measurments were performed with an Agilent 1100
HPLC system (USA), with quaternary pump, manual injector
(Rheodyne), thermostat compartment for the column and pho-
todiode array detector. The chromatographic column was C18
Zorbax XDE (250 mm x 4.6 mm, 5 pum). The column was kept
at room temperature. The flow rate of mobile phase
(acetonitrile/water = 50/50 v/v) was 0.8 mL/min., and the in-
jection volume was 20 pL. Detection wavelength of indoxa-
carb was set at 225 nm. The retention time of indoxacarb was
8.26 min. Residues were estimated by comparison of the peak
area of standards with that of the unknown or spiked samples
run under identical conditions:

Recovery value = pg insecticide /g sample found/ ug insecti-
cide /g sample added.
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2.7.2.4.Insecticide residue calculation:
The residues were calculated by applying the following equa-
tion of Mollhoff (1975).
ppm=ps.B .V/ pst. G.C *F Where:
F=100/R (recovery factor) pst=standard peak area
R=average of recovery. V=final of the sample solu-
tion. (ml).
B= amount injected of stand-
ard solution (ng)
C=amount of sample solution
injected.

ps = sample peak area.
G= sample weight (g)

2.7.2.5. Half-life Calculation:

Half-life time (t;,) of indoxacarb residues were calculat-
ed according to Moye et al. (1987). The dissipation kinetics of
indoxacarb residues were determined by plotting residue con-
centration against elapsed time after application and equation
of the best curve fit with maximum coefficients of determina-
tion (R’) was determined. For dissipation of insecticide in sug-
ar beet and soil, was consistently applicable to the kinetics
equation: C,=Cye™*"

Where C; represents the concentration of the pesticide
residue at the time of ¢, Cy represents the initial deposits after
application and £ is the constant rate of pesticide disappear-
ance per day. From this equation, the dissipation half-life peri-
ods (¢;, = Ln (2)/k) of the studied insecticide.

3.Results and Discussions

3.1.The field persistence of the tested compound
residues:

Percentages of plant damage reduction data were in
Table (1), and showed up and down fluctuation between sam-
ples of days after application, but clearly, most of values were
more than 90% representing good efficacy on the three levels
of indoxacarb concentrations tested and the incidence of the
plant damage. Table (2) show the reduction percentage of the
S.littoralis larvae per leaf calculated with Hinderson and
Tilton equation (1955), and results were ranged between
98.2 % to 100 at 1 day after application to 50 and 65.6 % at 14
days after application. Results proved that the efficacy of in-
doxacarb against S. littoralis on sugar beet plant was decreased
to 50% after two weeks from the first application that needs
another application to get IBM-SPSS 20 computer program
ANOVA multivariate based Leven’s test, Duncan and fit of
mean differences showed significant differences were found
between the three concentrations, each other’s, and between
sample days itself and between treatment against control as
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follows: F=0.102, DF=2 and Sig=0.903), (F=0.189, DF=4 and
Sig=0.943) and (F=0.009, DF= 2 and Sig=0.091),respectively.

The efficacy of any application must be affected by the

duration or persistence of the residual effect of the proper in-
secticide application that always affected by treatment number
required for 10 days to affect emerged moths and the insecti-
cide dose-mortality response for the specific pest.
In general, the efficacies of most of the insecticide to control
main pests were more than 90%. Nagal et al. (2016) point that
the efficacy on Spodoptera litura on bell pepper showed the
highest mean reduction was recorded in flubendiamide
(96.41%), followed by emamectin benzoate (94.82%), indoxa-
carb (93.54%), bifenthrin (93.22%) and chlorantraniliprole
(85.92%). Saghfi and Valizadegan (2014) study effects of
pyridalyl on Spodoptera exigua instars larvae loss on sugar
beet plants grown in pots, were 95%, 92.5%, and 80%, respec-
tively at LCsy was 485, 791 and 1280 ppm, respectively, esti-
mated after 72 h of treatment. All the result present were leads
to the main point that the application to control S. species must
be in vital ages.

Insecticide efficacy may differ between each group of
chemicals other as well as Said ef al. (2012), in a sugar beet
field study the efficiency of the biocides against S. littoralis
were compared and arranged as follows viruset, agerin,
brofect, protecto 63.64 %, 51.61, 46.38%, 27.14% reduction in
the initial kill after five days, respectively, but lannate, cord,
and flaxe within eleven days after treatment was permanently
equal 100 % reduction, respectively, but IGR'S, toporon, run-
ner, and demelin were gave around 88 % reduction, respective-
ly, after one day of treatment. Ibrahim (2014) conducted effica-
cy experiment at sugar beet fields in two season at Shenno
village (Kafr El- Sheikh Governorate) proved that IGR’s
caused high reductions in S./ittoralis larvae populations about
93.39 and 94.98% as well as the conventional one (94.88%)
but provided low reduction in nature enemy.
3.2.Indoxacarb Residues in sugar beet leaves,

roots, and soil:

The excellent sensitivity and selectivity of any method
depended on the precise quantitation and identification at low
levels with a minimum run time, insecticide recovery level and
calibration curve linearity and accurate.

3.2.1.Indoxacarb Recovery level in sugar beet leaf, root,
and soil:

Data percentage of indoxacarb recovery from plant leaf
and soil were demonstrated in a table (3). Average recoveries
of spiked samples were 96.14 % for soils, 93.86 for leaves and

Table (1): Reduction percentages of Plant damage conferring S.littoralis status.

Plant damage reduction percentage at indicated days after indoxacarb treatment (DAT)during 2017

treatments DAT IDAT(22 Feb) SDAT(27 Feb) 10DAT(4 mar) 15DAT(9 mar) 20DAT(14mar) 25DAT(19mar)
150.75 ml/feddan 87 89.34 88.67 89.7 88.4 84
310.5 ml/feddan 97 94 93.34 92.4 91 90.4
470.25 ml/feddan 99.67 99.34 99 98 96.7 96.4

Table (2): Indoxacarb efficacy at three doses on S. litforalis infected sugar beet plant.

Reduction percentages (£SE) of Spodoptera littoralis Larvae at indicated days after treatment during 2017

Dates 22Feb 1D 27Feb 5D 4 Mar 10D
treatments
150.75 ml/feddan 98.2+0.55 90.9+£2.77a 81.5+0.52
31.5 ml/feddan 100+0a 95.3+1.38 83.1+0.47
47.25 ml/feddan 100+0a 99.0+0.27a 87.2+0.36
Control - - -

9Mar 15D  14Mar20p 70 Adult YieldWeight
emergence
581423 50.041.9  12.3+1.94 61 ton/fed
643+14  50.0+43.1  63+0.73 84 ton/fed
69.6£18  65.6:23  1.6+0.73 44 ton/fed
- - 71.6+2.67 110 ton/fed

Means followed by the same letter are not significantly different, Tukey’s HSD (a =0.05).
Means and standard error are expressed as percentage reduction of S./ittoralis.
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Table (3): Recovery and Spike level of the analytical
method for indoxacarb in sugar beet.

Table (4): Indoxcarb residues after single dose application
(ppm).

Samples Spike level (mg/kg) % Recovery Average

leaves 0.01 92.2+0.019 93.86%
0.05 94.1+0.013
0.1 95.3+0.017

Roots 0.01 88.7£0.025 92.1%
0.05 93.1+0.023
0.1 94.7+0.021

Soils 0.01 98.06+0.014 96.41%
0.05 96.03+0.021
0.1 95.16+0.019

92.1 % for root. These results were similar to most of the
broadcasted results recorded by Urvashi ef al (2012) in
indoxacarb residues in cabbage following three applications of
Indoxacarb at 52.2 and 104.4 g.a.i./ha. The average recoveries
of indoxacarb on cabbage for fortification levels of 0.01, 0.05
and 0.1 mg/kg were observed to be 83.93, 89.86 and 95.40%,
respectively. This proposed method was successfully applied
to different fruit samples, and satisfactory recoveries, ranging
from 78 to 118 %, were obtained, besides the relative standard
deviations (RSDs), were in the range of 0.2—-11.7% (Bedassa
et al., 2015).

3.2.2. Calibration curve :

In this study, the calibration curve was building using
the sugar beet sample with a good linearity (Fig. (1)), exclu-
sive concentration ranges, and had a coefficient of determina-
tion (r*) of 0.99. The limits of detection (LOD) and limit of
quantification (LOQ) of this method were 0.05 and 0.3 mg/kg,
respectively, which lower than the (MRL) 0.1 mg/kg in sugar
beet root (EFSA, 2009).

In this respect, Urvashi et al. (2012) proved that the
LOQ for indoxacarb on cabbage was 0.01 mg/kg. The initial
deposits were 0.18 and 0.39 mg kg™, respectively, at single
and double the application rate. These residues dissipated be-
low its LOQ of 0.01 mg kg'after 7 and 10 days, respectively,
at single and double dosages and the Half-life of them was
2.88 and 1.92 days, respectively.

3.2.3. Dissipation of Indoxacarb in sugar beet:

The present study has screened the level of indoxacarb
residues in sugar beet root samples at harvest and immediately
after application and intervals to assess the danger of the pre-
sent residues to the consumer. The residue levels of indoxacarb
on sugar beet after three levels of application were demonstrat-
ed in tables (4, 5 and 6). These tables show that values of in-
doxacarb residues were 0.21 + 0.07, undetectable, and 0.27 £
0.07 ppm at 0 days for leaf, root, and soil at the standard dose
of application. Otherwise, indoxacarb residues in roots were
detected after 24 hours of application; it was 0.24+0.08 ppm.
This could be regarded as the fact that indoxacarb did not
spray directly on the root. The results were 0.39 + 0.09, unde-

Calibration Curves
Area 3 indoxacarb at exp. RT: 3.494
0002 T DAD1 A, Sig=254,4 Ref=off
3500 - Correlation: 1.00000
Residual Std. Dev.: 0.00000
3000 3 Formula: y = mx + b
2500 4 ms: 856.15000
2000 4 b: 2.54652e-13
1500 4 x: Amount
1600 1 y: Area
500 -
o T T
2 4
uil

Fig (1): Linearity of Indoxacarb calibration curve at 1-5
ng/mL of concentrations.
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Sample Leaf Root Soil
Day

0 0.21+0.07 UD 0.27+0.07
1 0.14£0.06  0.24+0.08  0.17+0.06
3 0.04+0.03  0.06+£0.03  0.07+0.04
5 0+0.0 0.02+0.1 0.03+0.01
7 0+0.0 0+0.0 0.01+0.01
Half-life 2.306day  2.133day  2.492 day

PHI 3 day 3day -

g 0.9356 #

# Insignificant difference between different half-lives using y2 proba-
bility test at P < 0.05, UD undetectable.

tectable, and 0.53 + 0.12 for the double dose, otherwise it was
0.44 £ 0.4 ppm in sugar beet root after one day of application.
Same observations were observed for indoxycarb residues af-
ter the triple dose of application where it was 0.58+0.12, unde-
tectable, and 0.77 £0.21 ppm and 0.68+0.14 in root after 24
hours of application. Likewise figures (2, 3, and 4) shows the
dissipation behavior of indoxacarb on sugar beet leaf, root, and
soil with the three tested doses for the standard dose 150.75
ml/feddan, double 310.5 ml/feddan and triple 470.25 mL/
feddan.

The biological half-lives of indoxacarb in sugar beet

were 2.306, 2.133 and 2.492 days for leaf, root, and soil, re-
spectively for the standard dose. Although different applied
concentration and pesticide appeared in the tested samples, it is
noticed that there is insignificant difference between the calcu-
lated half-lives in the studied parameters. This result was too
smaller than that recorded by Adriana (2003), who reported
that field dissipation half-lives of indoxacarb are variable,
ranging from 16 to 114 days. This could be as a result of mi-
crobial degradation of indoxacarb which is an important degra-
dation pathway in the soil. Indoxacarb undergoes rapid decom-
position in terrestrial environments through microbial degrada-
tion (Brugger, 1997). Otherwise, in simulated sunlight, the
Half-life was 4.5 days (FAQO, 2009). After double dose appli-
cation, the half-lives were 2.525, 2.571 and 2.61 days for
leaves, and roots, respectively (Table (5) and Fig. (3)). Other-
wise, in triple dosed samples, it was 2.586, 2.406 and 2.412
days (table (6) and Fig. (4)). Table (4) showed that in case of
recommended dose as well as in double dose, the PHI was 3
days in leaves, soil and roots where the residue was less than
MRL(0.1 mg/kg). Otherwise, if dose applied more than the
recommended dose or double, this forced farms to increase the
safe time for crop collection (5days).

These results were similar to some researches around
indoxacarb residues, as Yoon et al. (2013), who stated that the

Table (5): Indoxacarb residues after double dose applica-
tion (ppm).

Day Sample Leaf Root Soil
0 0.39+0.09 UD 0.53+0.12
1 0.27+£0.07 0.44+0.11  0.38+0.09
3 0.075+0.03  0.09+0.03  0.12+0.07
5 0.042+£0.02  0.05+£0.02  0.054+0.03
7 0.023+£0.01 0.026+0.01 0.03+0.01
Half-life 2.525day  2.571 day 2.61 day
PHI 3day 3day -
g 0.8314 #

# Insignificant difference between different half-lives using x~ prob-
ability test at P <0.05, UD undetectable.
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Table (6): Indoxacarb residues after Triple dose applica-
tion (ppm).
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Sample
Day Leaf Root Soil
0 0.58+0.12 UD 0.77+0.21
1 0.394+0.09 0.68+0.14 0.47+0.08
3 0.16+0.05 0.17+£0.08 0.19+0.07
5 0.061+£0.03  0.061+0.06 0.062+0.04
7 0.02+0.01 0.03+0.01 0.04+0.01
Half-life 2.586 day 2.406 day 2.412 day
PHI Sday S5day = -
r 0.8746 #

1 Triple dose
=-UU308X T U 6257
2 =
08 & R*=0.8459
c 06 - - —ke— | eaf
P N N —m—Root
. ] L .“\ V=-0.8398X+0,3156 <+ @+ Soil
o Yne. R2=0.1632
R?=0.8885 Ol
0 ‘ .}‘-"'-"-"L.J
0 2 Dys 6 8

# Insignificant difference between different half-lives using 2 prob-
ability test at P < 0.05, UD undetectable.

Single dose
0.3 y=-0.0354x+0:2232
025 . R2=08692
02 N\
e \. \ . e | eaf
5015 N\ —H—Root
01 \ yz.m:ﬁmmn:? .. @+ Soil
- .. R¥=0.1883
0.0%~ CPALTTIT
oM i L)
0 2 Dg'ys 6 8

Fig. (2): Dissipation behavior of indoxacarb (ppm) after
single dose application.

biological half-lives of indoxacarb in cauliflower were 6.33
days for the standard dose, and 6.26 days for the double dose,
respectively. The initial and persisting concentrations of in-
doxacarb were all below the MRL for broccoli (1.0 mg/kg).
Takkar (2011) found that recoveries at four concentrations
of 0.01, 0.05, 0.1 and 0.2 mg/kg ranged from 87% to 96%
were achieved, the initial deposits of 0.23 and 0.45 mg/kg
were observed after last application of indoxacarb at 52.2 and
104.4 g.a.i./ ha at recommended and double the recommended
dosages, respectively, (Shim ef al., 2007). Chlorfluazuron was
sprayed onto pear trees at the recommended dose, residue de-
termination was evidenced by its good linearity (>0.995) in the
concentration range between 0.2 and 10 pg/mL. The recover-
ies at two different fortification levels were 0.05 and 0.25 ppm,
ranged from 84.9 + 3.2 to 94.3 + 10.6.

Considering the residues of the tested compound in
sugar beet roots at harvest time, it was found that no insecti-
cide residues could be detected in these roots. So, sugar beet
roots at harvest time could be used directly after harvesting.

In conclusion, it is advised to increase the PHI after in-
doxacarb application by 5 days to be sure from crop to be free
from the studied insecticide as resulting from pesticide miss-
use.

Double dose

=-0.0715x+ 0.4516
b.. R2-08582

e | eaf
—Hl— Root
-+ ®--Soil

y=-0.0243x+0.199
R? = 0.147
------ @)

Dgys

Fig. (3): Dissipation behavior of indoxcarb (ppm) after
double dose application
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Fig. (4): Dissipation behavior of indoxacarb (ppm) after
Triple dose application.
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