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ABSTRACT

Cucumber plants at the fruiting stage were sprayed on June 2021 in a private field at El-Tahra village,
Zagazig-district, Sharkia-Governorate, Egypt with imidacloprid Avenue 70% WG and azoxystrobin

20%-+difenoconazole 12.5% mixture in commercial formulation Decent 32.5% SC to determine their
persistence in cucumber-leaves and fruits, also to estimate their biochemical effects on cucumber-fruits.
QUEChERS method was used for extraction and clean-up and analyzed using HPLC. Results revealed that,
initial amounts of each-pesticide in leaves were much higher-than cucumber fruits. Loss percentages in residues
were higher in cucumber fruits than leaves. The t' values for investigated pesticides in cucumber-fruits (peel
and whole-fruits) and leaves, were (1.88, 2.02, 2.47), (1.72, 1.81, 3.2) and (1.77, 2.10, 2.45 days) for
imidacloprid, azoxystrobin and difenoconazole, respectively. Residue amounts of tested-pesticides were more
greatly detected in the peel than that pulp. Cucumber fruits could be used safely for human-consumption at any
time after spraying to the end of the experimental-period (12-days) after peeling. The pickling process removed
in great amounts from initial deposits of investigated pesticides. Levels of total soluble sugar%, glucose mg/kg,
acidity%, total soluble solids (T.S.S.), % ascorbic-acid mg/kg, B-carotene%, dry matter% and protein% as well
as elements N%, P%, K%, Fe mg/kg, Mn mg/kg, Ca%, Zn mg/kg, on treated cucumber-fruits were significantly

reduced during tested-periods (3 and 6-days after application). Data revealed that reduction of each quality
attributes and elements was more pronounced with Decent than imidacloprid. This finding may be due-to
presence of two-fungicide mixture in decent formulation (azoxystrobin+difenoconazole).
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INTRODUCTION

Cucumber fruits are worldwide interest in terms of
consumer preferences among vegetables that could be
cultivated in numerous climatic conditions and a significant
part of the Mediterranean diet, being a source of vitamins
and minerals, and is consumed mostly raw. Cucumber
plants are liable to be infested with different pests causing
serious injury and reducing the final yield. (Malhatet al
2022).

The low productivity in agriculture due to damage
caused by pests has led to the application of pesticides to
control pest infestation. Residues of pesticides applied to
vegetables are often found in the food which can cause a
chronic effect on the health of humans who consume such
products. Food consumption is one of the most common
routes of pesticide exposure in consumers (Shokrzadeh, et
al 2008).

Imidacloprid is a systemic insecticide with
translaminar activity and with contact and stomach action.
Readily taken up by the plant and further distributed
acropetally, with good root-systemic action. Imidacloprid
control sucking insects, including rice-, leaf- and Plant
hoppers, Aphids, Thrips, and Whitefly. Also effective
against soil insects, Termites and some species of biting
insects, such as Rice water weevil and Colorado beetle.
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Plant protection products PPP (more commonly
known as pesticides) are widely used in planting and storage
phases to increase yield, fight pests, improve quality and
extend the life of food crops (Abd-EI Rahman 2020).
Pesticide residue is a decisive and influencing factor to
allow shipments of agricultural products to enter importing
countries, especially European Union countries. Vegetable
plants are susceptible to infestation with various pests severe
damage. Therefore, chemical control represents the major
method in this respect and hence pesticides have played a
significant role in increasing crops in both quantity and
quality. Although such pesticides used as recommended,
small amounts may be found on or in treated crops at harvest
(Ministry of Agriculture 2021), (Abd-El Rahman et al.,
2016).

Azoxystrobin is a fungicide with protectant,
curative, eradicant, translaminar, and systemic properties.
Inhibits spore germination and mycelia growth, and also
shows antisporulant activity. Azoxystrobin is used to control
the following pathogens Pseudoperonospora cubensis on
Cucurbitaceae; Phytophthora infestans and Alternaria
solani on potato and tomato. Difenoconazole is a systemic
fungicide with preventive and curative action. Absorbed by
the leaves, with acropetal and strong translaminar
translocation. Difenoconazole is used to control systemic
fungicide with a novel broad-range activity protecting the
yield and crop quality by foliar application or seed
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treatment. Provides long-lasting preventive and curative
activity against Ascomycetes, Basidiomycetes, and
Deuteromycetes, including  Alternaria,  Ascochyta,
Cercospora, Cercosporidium, Colletotrichum, Guignardia,
Mycosphaerella, Phoma, Ramularia, Rhizoctonia, Septoria,
Erysiphe and Venturia spp., Erysiphaceae, Uredinales and
several seed-borne pathogens. Used against disease
complexes in various vegetable crops. (MacBean, 2012).

The present study were conducted to determine the
residues and dissipation dynamics of imidacloprid,
azoxystrobin and difenoconazole in cucumber fruits and
leaves, and determine effect of the investigated pesticide
residues on some biochemical constituents of cucumber
fruits.

MATERIALS AND METHODS

I- Pesticide selected:

Avenue70% WG (imidacloprid) andDecent32.5%
SC, (azoxystrobin 20% +difenoconazole12.5%), were
obtained from Central Agricultural Pesticides Laboratory,
Agricultural Research Center, Dokki — Giza, Egypt.

2- Field experiment and sampling:

This research was conducted at the private field of
cucumber (Cucumis sativus ver sahim f1) located at El-
Tahra village, Zagazig district, Sharkia governorate, Egypt.
A field trial was conducted with three replicates, plot
dimensions were 6x7 m?each and arranged in randomized
blocks design. At the fruiting time plants were sprayed with
Avenue 70% WG (imidacloprid) and Decent 32.5% SC,
(azoxystrobin 20% +difenoconazole 12.5%) at 50 g/100 L
water and 200 cm/feddan, respectively on June, 2021 one
time using knapsack-sprayer fitted with one nozzle to
deliver 200 liters water/ feddan. Representative samples of
cucumber leaves and fruits were taken randomly from the
experimental plots at 2 hr and after one day then each 3 days
up to 12 days posttreatment to determine the residues of
imidacloprid, ~ azoxystrobin  and  difenoconazole.
Subsamples of 200 g each of treated cucumber fruits were
peeled off to get the peel and pulp separately, and then each
component was weighted to determine the effect of peeling
on the residues of the tested pesticides. As well as
subsamples off 25 g each of green leaves were taken.

To study the effect of pickling for removal
imidacloprid, azoxystrobin and difenoconazole residues
from the treated fruits, one kg from the first sample of each
treatment (2 hours after spraying) was taken and soaked in a
jar filled with water (1liter), salt (100g) and vinegar (100ml)
for each kilogram (close carefully using glass jar) according
to Ryad and Mahmoud (2016), then analyzed after 3 and 6
days after pickling.

To estimate the residue effects of imidacloprid,
azoxystrobin+difenoconazole in Decent formulation on
some quality parameters and some trace and nutrient
elements, samples (3 and9 days after application) were
taken to determine some quality parameters including total
soluble sugars, glucose, acidity, total soluble solids, ascorbic
acid, B-carotene, protein, and dry matter. Total soluble
sugars and glucose were determined colorimetrically using
the picric acid method as described by Dubois et al., (1956).
jB-carotene was determined by the method of Ben-Amotza
and Avron (1983). Acidity, ascorbic acid, protein, and dry

matter were determined according to the methods of the
Association of Official Analytical Chemists (AOAC)
(1984). Total soluble solids (T.S.S.) were estimated using a
refractometer. The elements N, P, K, Fe, Mn, Ca, and Zn
were also determined; nitrogen, potassium, and phosphorus
were determined by the method of Evenhuiset al., (1980).
Calcium, manganese, iron, and zinc were determined by
atomic absorption spectroscopy (Jackson, 1967).

3- Extraction, clean up procedures and residues

determination:

Cucumber samples were extracted and cleaned up
using the QUEChERS method (Anastassiadeset al., 2003).
A homogenized cucumber fruits and leaves samples of 10 g
fruits (peel, pulp, pickled fruits) and leaves were taken into
a centrifuge tube (50-mL). Fifteen milliliters of acetonitrile
containing 1.0% acetic acid were transferred to the
centrifuge tube and vigorously shaken for 1 min. Then, 4 g
magnesium sulfate anhydrous and 1 g sodium acetate were
added, and then the mixture was shaken vigorously for 5
min. The mixture was centrifuged at 3000 rpm for 5 min.
Five milliliters of the supernatant were transferred to a
centrifuge tube (15 ml) and shaken with 50 mg primary
secondary amine (PSA), 10 mg graphitized carbon black,
and 150 mg magnesium sulfate. Thereafter, the tube was
centrifuged for 10 min at 6000 rpm. The supernatant of
imidacloprid, azoxystrobin+difenoconazole was taken for
analysis by HPLC with an Agilent 1260 HPLC system
(USA), with a quaternary pump, autosampler injector,
thermostat compartment for the column, and photodiode
array detector. The chromatographic column was Zorbax
C18 XDB (250 x 4.6 mm, 5 mm). The column was kept at
room temperature. Mobile phase (acetonitrile/water) and
wavelength were 80:20, 260 nm; 50:50, 220 nm, and 90:10,
218 nm for imidacloprid, azoxystrobin, and difenoconazole,
respectively. The flow rate of the mobile phase was 1 ml
min-1, and the injection volume was 20 pl. Under these
conditions, good separations and high sensitivity were
obtained with retention times of 2.647, 3.163, and (3.538
and 5.196) min for imidacloprid, azoxystrobin, and
difenoconazole (1 and 2), respectively.

4- Recovery rates and statistical analysis:

To determine the recovery percentages, known
amounts of active ingredients of the tested pesticides were
added to uncontaminated cucumber fruits (peel, pulp and
pickled fruits) and leaves at levels of 4, 2 and 1 mg/kg,
extraction and clean-up were carried out as described above.
The recovery rates for the three investigated pesticides in
different subsequent cucumber fruits and leaves are given in
Table 1, the all results obtained were corrected according to
their recovery percentages. Statistical significances of the
results obtained were estimated using the analysis of
variance with L.S.D. method at the probability of 0.05 (Steel
and Torrie, 1980). The rates of degradation (k) and half-life
(t¥2) periods of each pesticide were calculated according to
Gomaa and Belal (1975).The residues of the tested
pesticides in the whole cucumber fruits were calculated by
the following equation (Shalaby, 1992).

Mag/kg in whole cucumber fruits = A

Where:
A= mg/kg in the peel
B=mg/kg in the pulp

wil w2
wl+w2 wl+w2

wi=weight in grams of peel
w2= weight in grams of pulp
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Table 1. averages of recovery percentages at different  and 100% loss, respectively. Concerning the residues of the
spiked levels. three tested pesticides in cucumber pulp, it was found that
Spiked levels Recovery (%) undetectable amounts from all tested pesticides were

substrate — - =
mg/kg  imidacloprid azoxystrobin difenoconazole ;
Ve T 8774 5178 8587 recorded after 2hrs of spraying. One day after treatment the

5 0446 92.96 8964 residues detected in cucumber pulp were 0.276, 0.424 and

4 98.55 92.89 90.83 0.075 mg/kg for imidacloprid, azoxystrobin and

means 93.58 92.54 89.78 difenoconazole, respectively. These amounts were

peel % g%-gg 8421-%21 gg-gg increased to reach 0.507, 0.832 and 0.276 mg/kg at the third
4 0430 0535 83,86 day after spraying, and then decreased gradually to reach

means 93.13 94.10 87.87 0.019, 0.095 and 0.039 mg/kg after 9 days of spraying for

pulp 1 86.86 87.52 87.62 imidacloprid,  azoxystrobin  and  difenoconazole,
i g‘;-gg gg-;g gg-gg respectively. While after 12 days of spraying no residues

means 86.58 88.69 87.46 (UND) were detected in cucumber pulp for the three

pesticides used. The loss percentages of the residues by

RESULTS AND DISCUSSION peeling of the cucumber fruits were ranged between 72.48-

Data summarized in Tables (2-4) represent the 100, 2.06-100 and 13.33-100 indicating migration
amounts of imidacloprid, azoxystrobin and difenoconazole ~ Percentages from peel (2 hr after spray) to pulp of 0.00-
residues detected in cucumber fruits peel and pulp, whole ~ 11.89, 0.00-19.25 ‘and 0.00-14.06 for imidacloprid,
cucumber fruits and leaves after different intervals of spray. ~ 8Z0Xystrobin - and difenoconazole, ~respectively. The
It is obvious that the initial deposits of the tested pesticides ~ amounts of pesticides initially in cucumber leaves after 2h
in cucumber peel as determined 2hrs after spraying were ~ Of Spraying were 9.042, 6.37 and 1.441 mglkg for

4263, 4332 and 1963 mgkg for imidacloprid imidacloprid,  azoxystrobin ~ and  difenoconazole,
azoxystrobin and difenoconazole, respectively. These respectively. These amounts were decreased gradually till

figures decreased gradually during the experimental period ~ "éached 0.286, 0.407 and UN? after 12 days of spraying
till reached 0.041, 0.045 mg/kg and UND (undetectable ~ "6cording 96.84, 93.61 and 100% loss, respectively.
amounts) after 12 days of spraying indicating 99.04, 98.96

Table 2. Residues of imidacloprid detected in cucumber fruits and leaves.

Days after treatment peel mg/kg pulp mg/kg  %loss by peeling  Migration%  Whole fruits mg/kg leaves mg/kg
Initial (2 hrs) 4.263 UND 100 0.00 2.133 9.042
1.689 7.324
1 3.105 0.276 91.11 6.47 (20.82) (19)
1.176 5.178
3 1.842 0.507 72.48 11.89 (44.87) (42.73)
0.369 2.201
6 0.681 0.057 91.63 1.34 (82.70) (75.66)
0.123 0.942
9 0.246 0.019 92.28 0.45 (94.23) (89.59)
0.036 0.286
12 0.041 UND 100 (98.31) (96.84)
K 0.3684 0.3431 0.2809
% 1.88 2.02 247
MRL(mg/kg) 1
PHI days 4

UND = Undetectable Amounts, K = Degradation Rate, t¥.= Half-life, MRL= Maximum Residue Limit, PHI= Preharvest Interval.

The number between brackets indicates the % loss

. - Residual amounts in pulp at indicated days
Migration %= Pup Y5y 100

Initial deposits on peel

Table 3. Residues of azoxystrobin detected in cucumber fruits and leaves.

Days after treatment peel mg/kg Pulp mg/kg %loss by peeling Migration % Whole fruits mg/kg leaves mg/kg
Initial (2 hrs) 4.322 UND 100 0.00 2.763 6.37
1.984 4.715
1 3412 0.424 87.57 9.81 (28.19) (25.98)
1.083 2.693
3 1.657 0.832 49.79 19.25 (60.80) (57.72)
0.530 1.854
6 0.392 0.328 16.33 7.59 (80.82) (70.89)
0.167 0.931
9 0.097 0.095 2.06 2.19 (93.96) (85.38)
0.020 0.407
12 0.045 UND 100 (99.28) (93.61)
K 0.4030 0.3822 0.2164
t% 1.72 181 3.2
MRL(mg/kg) 1
PHIdays 4

UND = Undetectable Amounts, K = Degradation Rate, t¥.= Half-life, MRL= Maximum Residue Limit, PHI= Preharvest Interval,
The number between brackets indicates the %o loss
Migration 0= Residual amounts in pulp at indicated days)< 100

Initial deposits on peel
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Table 4. Residues of difenoconazole detected in cucumber fruits and leaves.

Days after treatment peel mg/kg pulpmg/kg ~ %loss by peeling Migration % Wholefruits mg/kg  leaves mg/kg
Initial (2 hrs) 1.963 UND 100 0.00 0.982 1441
0.638 1.104
1 0.72 0.075 89.58 3.82 (35.03) (23.39)
0.424 0.782
3 0.372 0.276 25.81 14.06 (56.82) (45.73)
0.143 0.391
6 0.126 0.101 19.84 5.15 (85.43) (72.87)
0.048 0.098
9 0.045 0.039 13.33 1.99 (95.11) (93.20)
UND UND
12 UND UND (100) (100)
K 0.3915 0.3293 0.2832
Vs 1.77 2.10 2.45
MRL(mg/kg) 0.2
PHIdays 4

UND = Undetectable Amounts, K = Degradation Rate, t¥.= Half-life, MRL= Maximum Residue Limit, PHI= Preharvest Interval.

The number between brackets indicates the %o loss
Migration %= Residual amounts in pulp at indicated days

— - % 100
Initial deposits on peel

Regarding the residues of the tested pesticides
calculated in the whole cucumber fruits, it is obvious that the
initial calculated deposits were 2.133, 2.763 and 0.982
mg/kg for imidacloprid, azoxystrobin and difenoconazole,
respectively. These amounts were decreased gradually to
reach 0.036, 0.020 and UND after 12 days of spraying
indicating 98.31, 99.28 and 100%loss of the initial deposits,
respectively.

Comparing the permissible limit of imidacloprid (1
mg/kg), azoxystrobin (1 mg/kg), and difenoconazole (0.7
mg/kg), recorded by the EU Pesticides database - European
Commission, with the total residues in Tables 2-4, it is clear
that cucumber fruits could be used safely for human
consumption at any time after spraying to the end of the
experimental period (12 days) after peeling. While in the
case of the whole cucumber fruits could be used safely for
human consumption after 6 days without peeling for fruits
contaminated with imidacloprid or Decent formulation
(azoxystrobin+difenoconazole).

The abovementioned results are in harmony with
those obtained by different authors working on pesticides
imidacloprid, azoxystrobin and difenoconazole and other
pesticides on different vegetables, fruits and field crops
(Chen et al., 2004, Daraghmeh et al., 2007, Montasser and
Mahmoud 2009, Aguilera et al., 2012, Kong et al., 2012,
Bagi et al., 2014, Abdelhadi et al., 2015, Hanafi et al., 2018,
Maofeng Dong et al., 2019, Salem et al., 2021).

The t¥ values for the investigated pesticides in
cucumber fruits (peel and whole fruits) and leaves, as could
be noticed in Tables (2,3 and 4) were 1.88, 2.02, 2.47; 1.72,
181, 3.2 and 1.77, 2.10, 2.45 days for imidacloprid,
azoxystrobin and difenoconazole, respectively. The
corresponding degradation rates (K) were 0.3684, 0.3431,
0.2809; 0.4030, 0.3822, 0.2164 and 0.3915, 0.3293, 0.2832,
respectively. These figures indicated that the rate of
dissipation of leaves were much lower than those in fruits,
this differences reflect the titer of metabolizing enzymes as
well as the effect of growth dilution of the residues in fruits.
Also, data in the same tables revealed that the initial deposits
were greater in leaves compared to fruits. This finding may
be is due to the difference in the nature of the recipient
surface (l.e. morphological and chemical aspects) on
retention of the residues, also cucumber leaves have a large
surface per weight unit in comparison to fruits (Shalaby
1992, Soliman 1998, Shalaby 2016 a, b).

Concerning the pickling process of treated cucumber
fruits (Table 5), curiously enough to note that the pickling
process remove great amounts from the initial deposits of
the investigated pesticides ranged between 66.16 to 100%
after 3 days of pickling, while after 6 days the removal
percentages ranged between 93.58 to 100%. Similar results
were obtained by Shiboob et al., 2014, Ryad and Mahmoud
2016 and Shalaby 2017.

Table 5. Effect of pickling process on the residues of the investigated pesticides.

Days after pickling

pesticides Initial deposits mg/kg 3 days 6 days

residues Removal % residues Removal %
imidacloprid 2.133 0.301 85.89 0.137 93.58
azoxystrobin 2.763 UND 100 UND 100
difenoconazole 0.982 0.332 66.16 UND 100

Effect of imidacloprid and azoxystrobin-+difenoconazole
mixture in commercial formulation of Decent on some
quality parameter and elements of cucumber fruits.
The quality of cucumber fruits and their validity for
edible use by consumers depends on their contamination
with pesticide residues. Thus, the possible effects of
imidacloprid and Decent formulation (which contain
azoxystrobin + difenoconazole mixture) residues on

cucumber fruits' quality attributes and elements were
determined and presented in tales (6 and 7).

Data in Table 6 show the residue effects of the
investigated pesticides on total soluble sugar %, glucose
mg/kg, acidity %, total soluble solids (T.S.S.) %, ascorbic
acid mg/kg, p-carotene%, dry matter %, and protein % of
fresh cucumber fruits. It was found that the levels of these
parameters on treated cucumber fruits were significantly
reduced during the tested periods (3 and 6 days after

164



J. of Plant Protection and Pathology, Mansoura Univ., Vol 13 (7), July, 2022

application) compared with untreated fruits with the
exception that acidity % in cucumber fruits treated with
imidacloprid recorded a 4.49% increase.

Based on the means of reduction percentages of the
determined quality parameters in treated cucumber fruits, it

was noticed that the parameter of total soluble solid (T.S.S.)
was the most affected by the two investigated pesticides
contrary to the parameter of ascorbic acid which was least
affected, whereas the rest of the tested parameters were
occupied an intermediate position.

Table 6. Effect of imidacloprid and Decent (azoxystrobin + difenoconazole) residues on some quality attributes of

cucumber fruits.

quality Days after ~ Untreated Treated fruits with Mean redaction Treated fruits withDecent Mean redaction
parameters spraying fruits imidacIoE)rid % (azoxystrobin + difenoconazole) %
a C
total soluble g ?5’ ﬁa ggg;b 7895381
sugar% - =555 :
Means 9.7978 8.737 i 10.82 8.258° 15.70
3 12.1672 11.237 10.983¢
gi;‘i%%eg 6 13.163° 11.877° 11.753°
Means 12.665% 115577 11.35 11.368° 10.24
3 5.167° 5.9872 4.337¢
Acidity% 6 5.389% 5.043% 4.78°
Means 5.278° 5.56152 4.49 4.558° 13.63
total soluble 3 6.642 5.153° 4.983¢
solid 6 5.9372 5.363° 5.17¢
T.S.S.% Means 6.2882 5.258° 16.38 5.077° 19.27
ascorbic 3 69.7632 67.187° 66.777¢
acid 6 70.242 69.077° 68.167¢
mg/100g Means 70.0022 68.132bb 2.67 67.472:) 3.61
3 12.372 11.86 11.187
(Ej; carotene 6 13.137° 12.793° 12.337°
Means 12.754? 12.327; 3.35 11.762bb 1777
3 19.762 18.623 18.36
dry matter 6 20.14° 19.477° 18.823¢
Means 19.952 19.05‘; 4.51 18.592° 6.81
. 3 9.6252 8.541 8.041°
;g otein 6 10.271° 9.333 8.583°
Means 0.948? 8.937° 10.16 8.312¢ 16.44

In each raw value followed by the same letter are not significantly different at P < 0.05

Table 7. Effect of imidacloprid and Decent (azoxystrobin + difenoconazole) residues on some quality attributes of

cucumber fruits.

auality Days after ~ Untreated Treated fruits with Mean redaction Treated fruits with decent Mean redaction
parameters  spraying fruits imidacloprid % (azoxystrobin + difenoconazole) %
3 1542 1.367° 1.287¢
N % 6 1.6432 1.493° 1.373¢
Means 1.592% 1.430° 10.16 1.330° 16.44
3 0.8342 0.815° 0.794¢
P % 6 0.863° 0.879° 0.852¢
Means 0.849% 0.847° 0.15 0.823° 3.01
3 2.487° 2.29° 2.16°
K % 6 2.683? 2.543° 2.483°
Means 2.5852 2417° 6.51 2.322¢ 10.19
3 71.582 69.137° 68.47°
Fe mg/kg 6 72.8432 71.487° 70.14°
Means 72.2122 70.312° 2.63 69.305° 4.02
3 21,5432 18.473° 17.583¢
Mn mg/kg 6 22.76° 19.913° 18.887¢
Means 22.1522 19.193° 13.36 18.235¢ 17.68
3 1.875% 1.686° 1.573¢
Ca% 6 1.9382 1.709° 1.684°¢
Means 1.906° 1.698° 10.95 1.628° 14.59
3 42.762 41.12° 40.327¢
Zn mg/kg 6 43.853? 72.4° 41.783¢
Means 43.3072 41.76° 3.57 41,055 5.19

In each raw value followed by the same letter are not significantly different at P < 0.05

The reduction of total soluble sugars, glucose, and
T.S.S. levels on treated fruits may be due to the decreasing
effects of the tested pesticides on the carbohydrate
hydrolyzing enzymes (trehase, amylase, and invertase). The
decreasing effects on the dry matter in treated fruits
compared with untreated ones may be due to a reduction in
concentrating the fruits juice because higher remained of
water by decreasing the respiration rates resulting luck
accumulation of different solutes in cell vacuoles. The loss

in ascorbic acid level may be attributed to the rapid
conversion of L-ascorbic acid into dihydro ascorbic acid in
the presence of L-ascorbic acid oxidase (Hussienet al., 1998
and Gad 2008). The decrease in protein level was related
with the correlation between nitrogen (N) and potassium
(K), it is well known that potassium element enhanced the
conversion of amino acids to protein.

Regarding the effect of the tested pesticides on the
trace and nutrient elements, data in Table 7 showed that the
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tested pesticides significantly reduced the mean values of N
%, P %, K %, Fe mg/kg, Mn mg/kg, Ca % and Zn mg/kg in
treated cucumber fruits comparing with untreated fruits.
Also, in the same table data revealed that the investigated
pesticides treatments gave a higher reduction effect in the
levels ofMn% recording 13.36 and 17.68% reduction for
imidacloprid and the commercial formulation Decent which
contain two fungicides as a mixture (azoxystrobin +
difenoconazole), respectively. While the lower effect was
recorded in the levels of P% indicating a 0.15 and 3.01%
reduction for the above-mentioned two tested pesticides,
respectively. The decrease in the tested elements may be due
to the reduction effects of the used pesticides on the ability
of cucumber plants to absorb the elements from the soil.

Also, data in tables 6 and 7 revealed that the
reduction of each quality attribute and element was more
pronounced with Decent than imidacloprid. This finding
may be due to the presence of two fungicides mixture in the
decent formulation (azoxystrobin + difenoconazole).

The tested pesticides are well documented as
systemic pesticides (Bac Bean, 2012), such systemic effect
is result from the higher penetration through the cucumber
fruits, where they act on a certain biochemical system. These
results are in harmony with those obtained by Habiba et al.,
1992, Shalaby and Eisa 1992, Ismail et al., 1993, Habiba
and Ismail 1998, Shalabey 2016 (a and c), Shalaby 2017,
working with different pesticides in some vegetables and
field crops.
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