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Abstract

The current study was carried out in the Etay El-Baroud Agricultural Research Station, El-Beheira Governorate -Egypt's
during two seasons. The purpose was assessing the effectiveness of four pesticides: buprofezin (Primo® 10% SC),
spirotetramat (Movento® 10% SC), sulfoxaflor (Closer® 24% SC), and pyriproxyfen (Antiflay® 10% EC) against cucumber
whiteflies, and determine the residues of the most effective pesticide against insect’s egg in cucumber samples. The findings
demonstrated that the tested pesticides were effective against whitefly eggs, nymphs, and adults. After 10 days of treatment,
the tested pesticides considerably decreased the amount of egg masses. The most effective pesticide was Antiflay® 10% EC,
while the numbers of whitefly nymphs and adults were most reduced by Primo® 10% SC. According to the dissipation
kinetics data, the half-life of pyriproxyfen was 1.69 days. The residues of pyriproxyfen on cucumber were sharply decreased
until 5 days of treatments and below the determination limit on 5™ day, risk quotient (RQ) was higher than 1 until 3 days
which indicates risk may be imposed during long-term consumption, but can be harvested without risk at pre-harvest interval.

Keywords: White fly; depletion; residues; efficacy; pyriproxyfen.

1. Introduction

The most significant vegetable’s pests in the
entire world are the whitefly, which also spreads
viruses and causes direct damage [1]. Insecticides are
one of the suggested control methods for whiteflies,
because of their immediate and rapid results. They
are frequently employed for this reason. Whiteflies
became more resistant to these chemicals associated
with their extensive use [2].

Using pesticides in agriculture is a common
practice to increase productivity and control pests.
One of the most typical routes that people are
exposed to pesticides is the food consumption.
Pesticide residues on fruits and vegetables can pose a
risk to consumers and be a source of worry for human
health. As stated in the literature, the optimum
practice of pesticide mostly results in low residue
levels on crops and cannot go above the maximum
residue limits (MRLs) [3].

Sulfoxaflor is the first member of a new
chemical class of chemical known as sulfoximines,

and it is characterized by broad-spectrum activity on
sap-feeding agricultural insects like plant bugs
(Lygusspp), aphids, wheal bugs, and wheal beetles.
Over the past ten years, new insecticide chemicals
have been introduced, providing with other targets to
effective control of whiteflies. Sulfoxaflor has
extended residual control and acts quickly [4]. The
use of spirotetramat in place of neonicotinoid
insecticides may help to limit the likelihood of mass
multiplication and the development of resistance in
Mpyzuspersicae[S]. A broad-spectrum insect growth
regulator is pyripraxyfen, or 2-[1-methyl-2-(4
phenoxyphenoxy) ethoxy] pyridine. It is an analog of
the juvenile hormone that prevents larvae from
maturing into adults and thus from
reproducing.Pyriproxyfen impacts the physiology of
an insect's morphogenesis, reproduction, and
embryogenesis. At very low dose rates, it inhibits
adult emergence from larvae with a high level of
activity. It has little effect on the environment and is
less hazardous to mammals [6]. The effectiveness of
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novel chemical pesticides against whitefly in field
settings on cucumber plants has been studied for a
variety of insects, including whiteflies [7-9].

One of the most important vegetables,
cucumber, Cucumis sativus L. (Cucurbitaceous), can
be found all over the world. The cucumber plantation
in Egypt is developing at a relatively rapid pace,
particularly in the newly reclaimed open field and
greenhouse, where fruit cucumber is grown for both
domestic consumption and export to foreign markets.

Aim of this work is to evaluate the effect of
some insecticides on a severe pest (white fly)
andinvestigate depletionand risk assessment of the
most effective pesticide on pest egg stage in
cucumber.Also estimation of pre-harvest interval for
ensuring human health safety.

2. Material and Methods

2.1. Experimental place
Etay-El-Baroud  Agriculture  Research  station,
Beheira Governorate, Egypt, during seasons
2021/2022.During the experiment the registered
temperature ranged from 24 to 26 °C and the
humidity ranged from 55 - 60 %.

2.2. Insecticides

The examined insecticides were list in Table 1
obtaining their trade names, common names and field
recommended rates.

Table 1: Insecticides trade name, active ingredient and rate of

application

Trade Name Common Name Rate

buprofezin Primo®10%SC 468.8 cm’/ha
spirotetramat | Movento® 10 %SC 600 cm’/ha
sulfoxaflor Closer® 24% SC 30 cm*/100 L water
pyriproxyfen Antiflay® 10% EC 75 cm’/100 L water

2.3. Experimental Layout

Four pesticides were tested against the
cucumber whitefly at the authorized dosages,
together with untreated plants (the control). With five
treatments, including the control, and three
replications, the experiment was set up using a
randomized complete block design. Water was
sprayed on the control plot. Under standard
agronomic procedures, the crop was cultivated in
experimental plot (4x3 m) with a row spacing of 75
cm by 60 cm (R x P). With a fifteen-day interval
between applications, knapsack sprayers employing
20 Liters of spray solution/ha were used.

2.4. Observations taken

On five randomly chosen tagged plants from
each plot in each replication, pre and post treatment
observations of whitefly were made on thirty apical
leaves (each from the top, middle, and bottom

Egypt. J. Chem.67, No. 7 (2024)

canopy) at 1 day before and 1, 3, 7 and 10 days after
treatment. The Henderson and Tilton equation [10]
was used to estimate the population reduction
percentage.

2.5. Standard and reagents

Standards for pyriproxyfen with purity
greater than 99% were purchased from Dr.
Ehrenstorfer GmbH (Augsburg, Germany). All other
HPLC chemicals and solvents were purchased from
Sigma Aldrich. Pyriproxyfen was produced as a stock
solution in acetonitrile at a concentration of 1
mg/mL, and stored there at 4 °C until used. Through
serial dilution of the stock solution, calibration
standards and working solutions were established
with concentrations ranged from 0.1 to 10.0 pg/mL.
Agilent Technologies sold QuEChERS salts: 4 g
MgSO,, 1 g sodium chloride. (Wilmington, DE,
USA) was used.

2.6. Sample processing

The  official method outlined by
Anastassiades et al. [11]was used for extraction and
cleaning, and the steps of the analytical process were
as follows: A 10-g sample is placed into a 50 ml
falcon tube, followed by the addition of 10 mL of
acetonitrile and the salts of the QuUEChERS extract,
centrifugation at 3,500 rpm for 5 min, and the
transfer of 1 mL of the acetonitrile extract to a 15-mL
centrifuge tube containing 25 mg of primary
secondary amine (PSA) and 150 mg of anhydrous
MgSO,. After one min of rotation, the tube
underwent 5 min of centrifugation at 3,500 rpm. The
supernatants were filtered through a Millipore,
Billerica, Massachusetts, 0.2 um PTFE filter, before
being put into autosampling vials for HPLC-DAD
quantity.

2.7. Validation

Fortified samples were created by adding
three different standard solution concentrations,
ranged from 0.1 to 1.0 mg/kg, to 10 g of cucumber
control samples. Inoculated samples were kept at
room temperature for 30 min, before extraction. So,
the pesticide could permeate the matrix. Each
fortified level was subjected to 5 identical analyses
using the same techniques. Also 5 standard levels
prepared in solvent as calibration levels.
Limit of detection (LOD) and limit of quantification
(LOQ) were calculated by multiplying 3*standard
deviation, then divided by slope of -calibration
standard levels for LOD and multiplying by 10 for
LOQ.

2.8. Depletion and risk evaluation
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First order equations were used to evaluate
pyriproxifen depletion manner and half time span in
cucumber, equation land 2:-

Ct = Cm_;kr (l)

t 12 =ln2/k (2)
Where, C, (mg/kg) is the residue of pyriproxifen at
time ¢ (days), Cp (mg/kg) is the initial and k is the
decomposition rate (day).
The long-term uptake for pyriproxifen in cucumber
can conduct health risk for consumers, as estimated
through the following equations[12]:

NEDI =} (STMR x Fi/body weight (bw) 3)
RQ = NEDI /ADI “
Where, NEDI is the national estimated daily intake
(mg/kg b. w) and STMR is the median residue. Fi is
food consumption, bw is body weight and ADI is
acceptable daily intake. The average body weight is
60 kg and the risk quotient was calculated by
dividing NEDI by ADI. The risk must be less than 1

to be reasonable for human health.

2.8. Measurement

The chromatographic quantity was conducted using
an Agilent 1100 series HPLC system, quadruple
pump, variable wavelength diode array detector
(DAD), and analytical column (Nucleosil Cg) (30
mm by 4.6 mm ID, 5 mm). For pyriproxyfen, the
injection volume was 20 pl (acetonitrile 60% + water
40%) and the mobile phase flow rate was 1 mL/min.
The detection wavelength was 210 nm. The retention
time for pyriproxyfen was 5.63 min.

2.9. Statistical analysis

All data were statistically analyzed using the
COSTAT computer program's design, and analysis of
variance was performed to test all of the results.
According to Gomez and Gomez [12], the differences
between the means of the various treatment
combinations were compared using the least
significant difference test at 0.05 level of probability.

3. RESULTS AND DISCUSSION
The findings of a study conducted to evaluate
efficacy of the examined insecticides against
whiteflies, B. tabaci (Gennadius), on cucumber over
the two seasons.
3.1. The efficiency percentages of the tested
insecticides  against the egg’s  whitefly
Bemisiatabaci Genn on cucumber during 1%
season

The present finding showed that after 1, 2, 5,
7, and 10 days in the field, the tested pesticides were
still effective against whitefly eggs (Table 2).
Additionally, statistically significant differences can
be seen among all insecticides examined. At 1, 2, 5,
7, and 10 days after treatment, there has been a
noticeable reduction in the number of whitefly egg
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fatalities, respect to the control group. The average
numbers of whiteflies per 30 leaves were reduced by
each treatment clearly varied from one another.
Antiflay® 10% EC exhibited the highest reduction
(30.22 Egg/30 leaves), followed by Closer® 24%
(41.726 egg/30 leaves), Primo® 10% SC (49.89
Egg/30 leaves), and Movento® (51.13 egg/30 leaves).
The current findings and those of other studies are
somewhat consistent. Seni and Sahoo (2015) [13]
stated that IGR, buprofezin induced notable papaya
mealy bug mortality, which is nearly comparable to
carbaryl's efficacy.

Additionally, there weren't many offspring
found in the buprofezin-treated plants. Although
early mortality was minimal, considerable mortality
was reached after 7 and 14 days of the initial spraying
as post-treatment time progressed. According to this
research, buprofezin needs a considerably longer
period of time to kill papaya mealy bug. Whereas
pyriproxyfen was reported to have a 57.8-78.4%
yield in cotton fields and to be efficient against thrips
aphid, jassid, and whiteflies [14, 15]. In order to
increase insecticidal activity against B. tabaci, we
advised using Movento® 10% SC.

Table 2: The effect of different treatments against eggs stage of
whiteflies infesting cucumber plants during 1% season field
conditions

Treatments Mean number of whitefly eggs/30 leaves
Days after exposure
1 2 5 7 10 Mean
pyriproxyfen | 16| 79 | 2406 | 101 | 98.00 | 2
(Antiflay s¢ gb b 1* b
10% EC)
sulfoxaflor 394 | 7.1 | 2305 | 129 | 1260 | 172
(Closer” 24% 6 1 b sb 6 6
SC)
spirotetramat 51.13
246 | 10. | 2335 | 183
(Movento® 10 R Rt N 1 178.5"
%SC)
buprofezi 49.89
tprotesin 2 | 13| 1665 | 263 | 1703
(Prmo™I0% |- e | 3o | b 3a | O
SC) ’
Control 179. 92 33 241.6 | 49.6 | 209.4 1833 9
ontro s || s 6a 50
LSD (05 200 | 7.9 | 2041 | 8.03 | 23.03 | 15.89
9 0

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.

3.2. The efficiency percentages of tested
insecticides against the eggs of whitefly on
cucumber during 2" season

The effect of the examined insecticides on the egg
stage of whiteflies that infested cucumber plants
during 2021 is shown in Table 3 under field settings.
After 1, 2, 5, 7 and 10 days, it is shown that the
insecticides are still effective against treating whitefly
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eggs in the field. Additionally, they display
statistically significant variations. After 1, 2, 5, 7, and
10 days of treatment, there was a noticeable decrease
in the number of whitefly egg fatalities compared to
the control. The average number of whiteflies per 30
leaves decreased in each treatment, and the data
revealed differences across the treatments. In
comparison to the control (170.73 egg/30 leaves),
Antiﬂay® 10% EC exhibited the greatest reduction
(27.85 egg/30 leaves), followed by Closer® 24% SC
(38.47 egg/30 leaves), Primo® 10% SC (53.912
egg/30 leaves), and Movento® 10%SC (55.49 egg/30
leaves). These findings are in agreement with those
made public by Hilton et al. (2014) [16]. They stated
that pyriproxyfen had a lower harmful effect on
young whiteflies in the field than in the laboratory,
where it had a higher activity. Pyriproxyfen degraded
more quickly outdoors than it did in a laboratory.
However, buprofezin's  field efficacy was
demonstrated to have considerable mortality (100%)
with long-term monitoring (up to 10 days) [13],
which is consistent with the current findings.
Additionally, buprofezin is a safer option for
coccinellids and a less toxic alternative to harmful
broad-spectrum insecticides like carbaryl [17].
Results of the two-year studies conducted to
determine spirotetramat's effectiveness against M.
persicae populations are comparable. They very
effectively demonstrate the spirotetramat's high
activity and protracted persistence, which have
already been noted by other writers at different times
and under different circumstances [18].

Table 3: The effect of different treatments against eggs stage of
whiteflies infesting cucumber plants during 2™ season under field
conditions

Mean number of whitefly eggs/30 leaves
Treatmen Days after exposure
ts 1 2 5 7 1o | Mea
n
pyriprox
ylen 100 | 169 | 100| 9720 | 278
(Antiflay a 4.97° b q .
e 6 3 3 5
10%
EC)
sulfoxafl
or 344 . 19.1 12.0 | 120.6 | 384
(Closer® 3 | 616 1® 6* 3¢ 7
24% SC)
spirotetra
:‘:‘)‘,_ | 193] 130 | 163 | 160 | 1683 | 554
0‘® ‘1 0‘; 3 0° 3® o 3b 9
SC)
buprofezi
n 203 133 156 | 246 | 153.0 | 539
(Primo®1 | 3¢ 3 6° 6° 0 12
0% SC)
Control 159. 238. 222. | 443 | 189.6 | 170.
00* 33* 33* 3* 6" 73
LSD (g0s) | 3.38 3.48 6.96 | 3.18 | 547 | 4.49

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.
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3.3. The effect of different treatments against the
nymph of whitefly on cucumber during 1* season

The findings in Table 4 showed that, after 2, 5, 7, and
10 days of treatment, the tested insecticides were
effective against whitefly eggs underneath the field.
Significant variations can also be seen among all
tested insecticides. After 1, 2, 5, 7, and 10 days of
treatment, there has been a noticeable drop in the
quantity of whitefly nymphs in comparison to the
control. The findings of the mean decrease in the
number of whitefly nymphs per 30 leaves in the
various treatments show the differences between the
treatments. The collected data showed that, when
compared to the control (223.71 nymph/30 leaves),
Antiﬂay® 10% EC exhibited the greatest reduction
(50.26 nymph/30 leaves), followed by Movento®
10% SC (60.48 nymph/30 leaves), Primo® 10% SC
(72.73 nymph/30 leaves), and Closer® 24% SC
(49.18 egg/30 leaves).

According to reports, IGRs have a distinct activity
range and a unique insecticidal mechanism that is not
reliant on a neurotoxic effect. They are appropriate
for use in conjunction with biological management
and also to get around pesticide resistance, because
they interfere with the physiology and development
of the target insects and exhibit no or low toxicity
towards non-target organisms [19]. So for the IPM
programme of Aphis ipsilon, pyriproxyfen could be
suggested as an environmentally suitable substitute
for other insecticides [20].

Table 4: Efficacy of different treatments against nymph stage of
whiteflies infesting cucumber plants during 1* season under field
conditions

Mean number of whitefly nymph/30 leaves
Treatmen Days after exposure
ts 1 2 5 7 10 Mean
pyriproxyf 50.26
en 29.93 3.20° 57.00 17.0 139.0
(Antiflay® b ’ od 3° 54
10% EC)
sufoxaflor | 5 o5 | 1934 | 79.05 | 17.1 | 1073 | ¥18
(Closer b b be 70 0¢
24% SC)
spirotetra 60.48
mat 4522 | 21.36 | 53.22 | 23.0 159.5
(Movento b b d 6 5¢
©10 %SC)
buprofezin | 3356 | 13.88 | 80.04 | 154 | 2212 | 27
(Primo b b b 4P 3b
10% SC)
Control 252.6 | 299.6 | 271.6 | 55.7 239.0 | 223.7
0* 5¢ 0* 0* 1* 1
LSD (.05 13.57 19.95 16.43 10.9 17.06 | 15.49
8

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.
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3.4. The efficiency percentages of tested
compounds against the nymph of whitefly on
cucumber during 2" season
Results showed the effectiveness of several pesticides
against whiteflies in their nymphal stage that were
infesting cucumber plants in 2022 under field
conditions (Table 5). At 1, 2, 5, 7 and 10 days after
treatment, it appeared that the insecticides were
effective against insect eggs when used in the field,
but there were also noticeable variances between
them. When compared to the control, the quantity of
whitefly nymphs at 1, 2, 5, 7, and 10 days after
treatments has significantly decreased.
Compared to the control (212.57 nymph/30 leaves),
Closer® 24% SC exhibited the greatest reduction
(43.86 nymph/30 leaves), followed by Antiflay® 10%
EC (46.15 / nymph/30 leaves), Movento® 10% SC
(55.88 nymph/30 leaves), and Primo® 10% SC (69.99
egg/30 leaves). These findings are consistent with
those of Abdel-Razek et al. [21], who stated that the
administration of sulfoxaflor and azadirachtin may
lead to the development of resistance in the
population of whiteflies. On the other hand, Al-
kazafy et al. (2015) [22] assessed the bio-efficacy of
spirotetramat 15% OD as a foliar spray against
whiteflies. It was obtained that spirotetramat at 75 g
a. i/ha significantly decreased the whitefly population
compared to control by 89.7%. Spirotetramat's LCs,
for whiteflies was 1.671 g/ml. When spirotetramat
was applied topically to control whiteflies, it lasted
for up to 25 days at a concentration of 75 g a. i/ha.
According to numerous studies, sulfoxaflor was also
effective against a variety of sap-feeding insect that
are resistant to other types of insecticides, such as
buprofezin [23-27].

Table 5: Efficacy of different treatments against nymph stage of

whiteflies infesting cucumber plants during 2™ season under field
conditions.

Mean number of whitefly nymph/30 leaves
Treatmen Days after exposure
© 1 2 5 7 10 | Mea
n
pyriprox
;"/':l:may 210 181 | 753 | 151 | 1011
® 10% 6° 2 3¢ 4¢ 0 46.1
EC) 5
sulfoxafl
or 259 5.894 515 129 123.0
(Closer® 5¢ . 0! 0° 6 438
24% SC) 6
spirotetra
:';:iwcm 390 | 213 [ 447 | 212 [ 1530
o® 10 6 0 7 3 6 55.8
%SC) 8
buprofezi
n 304 11.5 79.0 11.8 | 217.0
(Primo®1 5¢ 6° 6° 5¢ 3* 69.9
0% SC) 9
255. 259. 258. 493 | 240.6 | 212.
Control 430 300 20° 0* 6* 57
LSD oos, | 4.05 | 388 | 5.09 | 3.96 | 455 | 4.30

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.
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3.5. The efficiency percentages of tested
compounds against the adults of whitefly on
cucumber during 1% season

The effectiveness of the treatments against adult of
whiteflies that infested cucumber plants in 2021 is
shown in Table 6 under field circumstances. At 1, 2,
5, 7 and 10 days after treatment, it was obtained all
tested insecticides were still effective against whitefly
eggs in the field. Significant variations can also be
seen among all tested insecticides. After 1, 2, 5, 7,
and 10 days of treatment, the adult whitefly
population has significantly decreased as compared to
the control. The data showed that, Closer® 24% SC
exhibited the greatest reduction (76.52 adults/30
leaves), followed by Antiﬂay® 10% EC (90.67
adults/30 leaves), Movento® 10% SC (94.65
adults/30 leaves), and Primo® 10% SC (132.79
adults/30 leaves), compared to the control (364.29
adults/30 leaves). The chitin synthesis inhibitor,
buprofezin significantly effected on Spodoptera
litura larvae. In the current investigation, the
response of nymph mortalities brought on by these
CSI was noted. The present results clearly
demonstrated that S. litura larval moulting failure
was the direct cause of death. This impact is mostly
induced by suppressing chitin production [28]. As a
result, aberrant endocuticular deposition and
erroneous moulting were caused [29]. Buprofezin is a
chitin synthesis inhibitor that aids in the growth and
development of insects during moulting. Because of
its lipophilic characteristics, it can directly interfere
with the chitin in the exoskeleton. Higher amounts
also have an antifeeding effect. According to Morita
et al. [30], buprofezin was extremely efficient against
Aphis gossypii and completely prevented aphid
feeding within 0.5 hr of the treatment.

Table 6: Efficacy of different treatments against adult stage of
whitefliesinfesting cucumber plants during 1% season under field
conditions.

Treatme Mean number of whitefly adult/30leaves
nts Days after exposure
1 2 s 7 10 Mea
n
pyriprox 90.6
ylen 114 | 507 | 620 | 806 | 2306 |7
(Antiflay o° obe pes o° ob<
® 10%
EC)
sulfoxafl 76.5
or 332 27.7 49.6 43.1 2290 | 2
(Closer® o° 0° o° [ o°
24% SC)
spirotetr 94.6
amat 473 | 690 | 716 | 451 | 2402 | ®
(Movent 1 o° o° 04 sbe
o® 10 -
%SC)
buprofez 132.
in 59.6 413 640 | 67.6 | 3954 | 79
(Primo® o° o° 6° o> o*
10% SC)
Control 541. 490. 299. 220. | 270.2 | 364.
60" 00* 67 00* o° 29
LSD os, | 40.5 26.4 345 159 [, 5, | 280
7 6 4 7 0

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.
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3.6. The efficiency percentages of tested
compounds against the adults of whitefly on
cucumber during 2" season

As listed in Table 7, all tested pesticides were
successful destroyed whitefly eggs in the field at 2, 5,
7 and 10 days after application. Significant variances
were also seen between the examined insecticides.
After 1, 2, 5, 7, and 10 days of application, all
treatments significantly reduced the population of
whitefly adult compared to the control. Based on the
results, Antiﬂay® 10% EC exhibited the greatest
reduction (74.98 adults/30 leaves), followed by,
Closer® 24% SC (88.86 adults/30 leaves), Movento®
10% SC (94.38 adults/30 leaves), and Antiflay 10%
EC (98.79 adults/30 leaves), compared to the control
(382.57 adults/30 leaves). These outcomes are
consistent with those of Sharaf et al. [31], who found
that none of the compounds examined-diafenthiuron,
buprofezin, imidacloprid, and triazophoshad any
effect on any of the tested adversary, including
genuine spiders, Coccinellaundecimpunctata,
Chrysoperlacarnea, and Paederusalfierii.
Spirotetramat had a negligible impact on
Panonychuscitri egg hatch, hence the assessment of
mortality had to be delayed until the hatched larvae
died at 11 days of treatment [32]. According to
numerous studies, sulfoxaflor is also effective against
a variety of sap-feeding insect pests that are resistant
to other types of pesticides, including those that are
resistant to neonicotinoids [23-27].

Table7: Efficacy of different treatments against adult stage of
whiteflies infesting cucumber plants during 2™ season under field
conditions.

Mean number of whitefly nymph/30 leaves
Treatme Days after exposure
e 1 2 5 7 1o | Mea
n
pyriprox 74.9
yfen 209 | 289 | 443 | 416 | 230. | ®
(Antiflay g 54 o o 10%
®10% -
EC)
sulfoxafl 88.8
or 14.2 55.6 60.7 75.3 238. 6
(Closer® 2¢ o° 0° 0° 50°
24% SC)
spirotetra 943
m‘(wcm 434 | 580 | 670 | 640 | 239. 8
o® 10 5 6 6 0 33
%SC)
buprofez 98.7
in 60.3 41.0 52.6 70.0 270. 9
(Primo®1 | 0° 0° 0° 6™ 0o°
0% SC)
Control 530. 477. 289. 215. 401. 382.
12* 30* 20* 16* 10* 57
LSD (gosy | 5.30 7.10 | 4.03 5.67 427 | 527

-Mean followed by the same letters in a column for each period not
significantly differences at 0.05 level of probability.
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3.7. Validation

With three replicates each, the calibration curve
demonstrated good linearity and calculated recovery
was satisfied (88.24 to 95.67 percent) for the three
levels of 0.1 to 1 mg/kg, demonstrating the method's
suitability and guaranteeing accuracy and trueness.
LOD, or the lowest level of detection, is 0.05 mg/kg,
and LOQ, or the highest level of accuracy [33].

3.8. Depletion and risk evaluation

The examination of pyriproxyfen exhaustion in
cucumber natural products under field conditions
utilizing novel methodology. One hr after treatment,
the underlying pyriproxyfen store in cucumbers was
2.02 mg/kg, then, at that point, 1.15 mg/kg after 1
day, and 0.62, 0.10, and 0.03 mg/kg following 3, 5
and 7 days of treatment, separately. Ten days
following application, pyriproxyfen lingering levels
were beneath the limits for discovery. Five days prior
to the recommended dose application, the EU 2023
MRL was used to estimate the PHI value. The half-
life of pyriproxyfen was 1.69 days.

Table 8: Depletion behavior and residue levels of pyriproxyfen in
cucumber under open field conditions

Time after Residues %0 loss Yo
application (ng/g) persistence
(days)

0 2.02 0.00 100
1 1.15 43.06 56.94
3 0.62 57.85 42.15
5 0.10 95.04 4.96
7 0.03 98.51 1.49
10 ND ---

MRL mg/kg 0.1

(EU 2023)

PHI (days) 5

RLs, (days) 1.69

- RLso: Half life period. MRL: Maximum residue level. PHI: Pre-
harvest interval

In terms of risk assessment, long-term exposure
expressed as risk quotient is regarded as high risk for
the initial one, three, and ten days because RQ values
ranged from 4.3 to 1.3, which are higher than 1,
whereas RQ values of less than 1 for the five, seven,
and ten days indicate acceptable consumable risk.

Table 9: Long-term exposure risk expressed as risk quotient (RQ)
for pyriproxifen on cucumber.

Days .
. Residues
afte NEDI R
‘,‘ ter (mg/kg) Q
treatment
0 2.02 0.43 4.34
1 1.15 0.25 2.47
3 0.62 0.13 1.33
5 0.1 0.02 0.22
7 0.03 0.006 0.06
10 ND ND ND
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Our results are in agreement with Kumar et al. [34],
who found that pyriproxyfen 10% EC has been
evaluated at 20, 30, 40 and 50 g a. i/ha for control of
tomato whitefly during the 2009 and 2010 crop
seasons in Punjab. Compared with malathion 50%
EC at rate 500 g a. i/ha standard check. Pooled
analysis of 2 years of data showed a decrease in adult
whitefly numbers on pyreproxyfen treatment at rate
50 g ingredient. i/ha (50.94%) which was at par with
malathion (50.24%) and pyriproxyfen at rate 40 g a.
i/ha (45.24%) 3 days after spraying. Similarly, the
maximum number of whitefly adults was recorded in
pyriproxyfen at rate 50 g a. i/ha (76.33%) after 7 days
of spraying which was significantly better than
malathion (49.60%). After 10 days of spraying,
maximum whitefly populations were recorded in
pyreproxyfen at the above rate (82.48%) which was
at par with pyreproxifen at rate 40 g a. i/ha (75.00%),
but was significantly better than malathion (43.84%).
Finally, pyriproxyfen at rates 40 and 50 g a. i/ha was
significantly higher than all other treatments.
Pyriproxyfen has also been found to be a safe
compound on tomatoes. The decrease in the number
of natural enemies was significantly less in
pyriproxyfen at rate 50 g a. i/ha after 3, 7 and 10 days
of spraying: 54.51, 57.58 and 60.09, respectively,
compared to malathion: 63.66, 66.41 and 68.28. No
phytotoxicity was observed on tomato even with
doubling the dose of the tested insecticide, and the
results showed that the improved QUEChERS-UPLC-
MS/MS method was a simple, rapid, sensitive,
accurate, effective, economical and safe method that
was detected simultaneously. Multiple pesticide
residues through one time sample treatment, it had
some advantages such as more pesticides per
detection, simple and convenient handling and lower
dose of solvent to be suitable for rapid quantitative
screening and confirmation of pesticide residues in
fruits and vegetables [35]. Pesticide residues in crops
were affected by climatic changes, doses and
intervals between use and harvest. However, high
temperatures are the key to reducing pesticide
residues on plant surface. Light also has a significant
impact on the behaviour of pesticides in the
environment. Climatic conditions such as sunlight
and temperature affect how quickly sprayed
pesticides dissipate. Furthermore, the degradation of
pesticides may be caused by biological, chemical or
physical processes, or, if they are still present in the
field, by limiting crop growth [36, 37].

In China, pyriproxyfen was used to control whitefly,
the behavior of residues, and the dietary risk of
pyriproxyfen in tomato under field conditions. The 5-
day pre-harvest interval (PHI) for sampling is
recommended by Good Agricultural Practices (GAP).
In the meantime, QUEChERS was used to analyze
tomato samples for pyriproxyfen residues. At the
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recommended PHI (5 days), the analytes found in
tomato samples had terminal residue levels below
0.19 mg/kg of pyriproxyfen, which was lower than
China's maximum residue limits. The dietary gamble
appraisal was likewise completed in light of field
preliminary outcomes, toxicological information, and
Chinese dietary example. Pyriproxyfen posed a low
risk to consumers' health because its acute risk
quotient (1.14%, general population, >1 year) and
chronic risk quotient (26.59%) were well below 100
percent [38].

4. Conclusion

According to earlier findings, the insecticides used
are quite efficient against cucumber whitefly eggs,
nymphs, and adults. All of the studied chemicals
showed a considerable decrease in the number of
whiteflies, and there were significant differences
between them all as well. After 10 days of treatment,
the results showed that the tested insecticides
considerably decreased the amount of whitefly eggs,
nymphs, and adults. The RLs, estimated 1.69 days.
After 5 days of pyriproxyfen application, cucumber
can be harvested with minimal risk probability for
human health.
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