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Abstract: The results of the study showed the possibility of using Salicylic acid in interference with Deltamethrin and
Flupyradifurone in reducing the population density of green peach aphid insect Myzus persica on the broccoli plant Brassica
oleracea var. italica, where the Salicylic acid showed an effective role in controlling on the insect with the concentration of
200 mg.L! and reducing the population density of the insect to 2.04 and 1.86 insect leaf! after 7 days of completing the first
and second sprays, respectively, The both pesticides Deltamethrin and Flupyradifurone contributed in reducing the average
of the population density of the insect from 7.58 insect leaf! in control treatment to 0.52 and 0.45 insect leaf’, respectively.
The interference of the Salicylic acid at concentration of 200 mg.L! with Deltamethrin and Flupyradifurone had a significant
effect on controlling on the insect, where the population density ofthe insect reduced to 0.8 and 0.5 insect leaf', respectively
after 3 days of'the first spray compared to 10.76 insect leaf" in the control treatment. The effect of Salicylic acid and the two
pesticides Deltamethrin and Flupyradifurone and their interference among them were also reflected positively on some of the
chemical characteristics on the leaves broccoli plant, that were represented by the ratio of Protein and the concentration of
enzyme of Peroxides compared to the control treatment.
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1. Introduction scientific researchers conducted about induction of plant

The plant of broccoli Brassica oleracea var. italica
belongs to the Brassicaceae family, which is an ideal
food for its high content of Carbohydrates, Vitamins
and Nutrient ingredients such as Phosphorus, Calcium,
Iron, Sodium and Potassium [Hassan (2004)]. The
brocceoli crop suffers from many agriculture pests that
reduce its growth and productivity, including green
peach aphid Myzus persica (Sulzer), where its
economic importance lies in its absorption of the plant
juice and the formation of the honey dew addition to
transporting many virus diseases that greatly affect the
plant growth and yield, causing significant economic
losses. Many chemical pesticides were used in
controlling the insect. In recent years many studies and

resistance against insects, especially plant growth
regulators, where growth regulators act as catalysts
that help inactivate the other important physiological
and vital processes in plant growth and development,
Salicylic acid is considered one of the plant hormones
of a phenol nature [Dawood et al. (2012), AL-Bayati
(2019)]. There are many types of researches that
indicate the role played by the Salicylic acid in
reinforcement the Acquired Systemic Resistance
(ASR) inside the plant against pathogens and insects
as well as increasing the effectiveness of insecticides
against sucking pest through the production of
secondary metabolic compounds such as phenols,
alkaloids and other toxic compounds of pests inside the
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plant [Maleck et al. (2000), Abd AL-Hseen and Manea
(2020)]. Damodaram et al. (2015) found that the
treatment of Mango fruits with Salicylic acid caused a
moral decrease in the number of eggs placed by the
Bactrocera dorsalis and he also observed a moral
increase in antioxidant enzymes such as peroxides
enzymes. The spraying of Salicylic acid on the plant of
Brassica napus L. with different concentrations led
to decrease the Brevicoryne brassicae and its colonies
on the flowers [El- hamahmy et al. (2016)] and in
another study on the effect of some insecticidal
chemicals alone or in interference with Salicylic acid
against the whitefly insect Bemisia tabaci on the cotton
crop Gossypium showed the high efficiency of Salicylic
acid in reducing the numerical density of the insect [El-
Sherbeni et al. (2019), Manoj et al. (2012)]. Therefore,
the research aimed to study the role of Salicylic acid
and the two pesticides Deltamethrin and
Flupyradifurone and the interference among them in
controlling on green peach aphid Myze persica (Sulzer)
on broccoli crop and some chemical characteristics of
the broccoli plant.

2. Materials and Methods

The practical experiment was conducted within
Randomized Complete Block Design (RCBD) with two
factors: The first factor is Salicylic acid and the second
factor is the two pesticides Deltamethrin and
Flupyradifurone in a farm located in Al-Anbar Province
for the winter agriculture season 2020-2021 to study
the efficiency role of the acid and the two pesticides in
controlling on green peach aphid Myzus persica Sluzer
on broccoli crop. The soil of the field allocated for the
experiment was prepared and the land was divided into
three repeaters to include each repeater 9 experimental
units, where each experimental unit contains four lines
with length 3 meters and the distance between one line
and the other is 0.75 meter. The seeds of broccoli of
Firus class were planted, which is an early mature hybrid
produced by Horton company in 13/8/2020 in cork
dishes and after the seedlings reached the stage of four
and five leaves, they were transferred to the field in
25/9/2020 after watering the dishes with the pesticide
Propamocarb 72.2% with concentration 1.5 mLL"! in
order to prevent the roots of seedlings from being
infected with fungi that may occur during the cutting of
some roots during the transfer process, after 10 days
of planting the plants were treated with a Carbendazim
50% with concentration 1.5 ml.L"! to protect plants from
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fungal injuries after that the plants were planted in lines
with 8 plants in a line and the distance between one
plant and the other is 40 cm with 32 plants in each
experimental unit. The experiment was conducted in
three sprays from acid with the two concentrations 100
and 200 mg.L-',where the first spray was in 1/11/2020
after 35 days of planting the seedlings while the second
and third sprays were interfering with the used chemical
pesticides (Deltamethrin and Flupyradifurone) in 20/
11/2020 and 28/11/2020. The rate of insect density was
taken one day before the treatment and after 1, 3, 7
days with the Salicylic acid and the chemical pesticides
by direct counting using magnifying of the nymphs and
adults of green peach aphid insect on five infected
plants selected randomly. Three plants were selected
randomly from each experimental unit to study the effect
of Salicylic acid and the two pesticides Deltamethrin
and Flupyradifurone in some chemical growth properties
of broccoli plant and the percentage of protein and the
enzyme of beroxides in the leaves of broccoli plant were
estimated and the data were analyzed according to the
(RCBD) by using the statistical program GenStat and
the then the arithmetic averages were compared by
using L.S.D at a probability level of 0.05.

3. Results and Discussion

3.1 The efficiency of Salicylic acid with
Deltamethrin, Flupyradifurone pesticides
and the interference among them in the
population density of Myzus persica on
broccoli of the first spray

The results in Table 1 pointed out after one day of
treatment that there were no significant differences in
the concentration effect of Salicylic acid 100 and 200
mg L in the average of population density of the green
peach aphid insect, where the population density
reached 2.66 and 2.48 insect leaf!, respectively
compared to 5.20 insect leaf! in control and there were
no significant differences between the effects of the
two pesticides Deltamethrin and Flupyradifurone. The
same table showed a significant effect of the whole
interference treatments between the chemical
pesticides and Salicylic acid, where the concentration
of 200 mg.L! from the acid with the interference with
the pesticide Flupyradifurone gives the highest reducing
ratio reached 0.74 insect leaf!. The same table showed
after 3 days of treatment that the two concentrations
100 and 200 mg.L"! of the Salicylic acid had a significant
effect in reducing the population density of the insect
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Table 1: The efficiency of Salicylic acid with Deltamethrin, Flupyradifurone pesticides and the interference among them in the
population density of Myzus persica on broccoli after 1, 3 and days from the first spray.

Concentration Population density (insect leaf') after 1 day
Pesticides ml.L"! salicylic acid (mg.L™") Average
0.0 100 200
Deltamethrin 02 294 1.14 1.25 1.78
Flupyradifurone 0.6 328 1.33 0.74 1.78
Control 9.39 5.51 545 6.78
LS.D.0.05 N.S. 0.71
Average 5.20 \ 2.66 \ 248
LS.D.0.05 0.71
Concentration Population density (insect leaf') after 3 day
Pesticides ml.L"! salicylic acid (mg L) Average
0.0 100 200
Deltamethrin 02 2.82 0.97 0.80 1.53
Flupyradifurone 0.6 2.77 0.85 0.50 1.37
Control 10.67 592 521 7.27
LS.D.0.05 1.45 0.84
Average 542 ‘ 2.58 ‘ 217
LS.D.0.05 0.84
Concentration Population density (insect leaf') after 7 day
Pesticides ml.L"! salicylic acid (mg L) Average
0.0 100 200
Deltamethrin 02 2.86 0.57 0.35 1.26
Flupyradifurone 0.6 229 0.59 0.41 1.10
Control 12.20 7.79 535 7.79
LS.D.0.05 1.55 0.89
Average 578 \ 232 2.04
LS.D.0.05 0.89

to 2.58 and 2.17 insect leaf", respectively. while the
effect of the two pesticides Deltamethrin and
Flupyradifurone contributed in decreasing the population
density of the insect to 1.53 and 1.37 insect leaf™!
respectively, while the concentration of Salicylic acid
200 mg.L! exceeded, with its interference with
Deltamethrin and Flupyradifurone, in reducing the
numbers of the insect to 0.80 and 0.50 insect leaf!
respectively. We also find that the Salicylic acid after 7
days of treatment has reduced the density of the insect
significantly to 2.32 and 2.04 insect leaf! for both
concentrations 100 and 200 mg.L!. The two pesticides
Deltamethrin and Flupyradifurone contributed also in
decreasing the density to 1.26 and 1.10 insect leaf!
respectively. The same table showed a significant effect
of the concentration of the Salicylic acid 200 mg.L"!
with its interference with the two pesticides
Deltamethrin and Flupyradifurone in population density
of the insect 0.35 and 0.41 insect leaf™! respectively.

3.2 The efficiency of Salicylic acid with
Deltamethrin, Flupyradifurone pesticides
and the interference among them in the
population density of Myzus persica on
broccoli of the second spray

The results in a Table 2 after one day of treatment
showed the role of Salicylic acid in decreasing the rate
of population density of the green peach aphid
significantly for the two concentrations 100 and 200
mg.L! to 1.77 and 1.95 insect leaf! respectively on
the control treatment in which the rate of the population
density of the insect reached 5.21 insect leaf!. The
pesticides Deltamethrin and Flupyradifurone also
contributed to a significant decline in the numbers of
aphids insect, where the density rate had been
decreased to 0.41 and 0.51 insect leaf! respectively.
As for the interference of the chemical pesticides with
Salicylic acid, the acid concentration of 100 mg.L"!
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Table 2: The efficiency of Salicylic acid with Deltamethrin, Flupyradifurone pesticides and the interference among them in the
population density of Myzus persica on broccoli after 1, 3 and days from the second spray.

Concentration Population density (insect leaf') after 1 day
Pesticides ml.L"! salicylic acid (mg.L™") Average
0.0 100 200
Deltamethrin 02 048 0.29 047 041
Flupyradifurone 0.6 0.68 0.44 0.40 0.51
Control 14.49 4.59 4.99 8.02
LS.D.0.05 242 1.40
Average 521 \ 1.77 \ 1.95
LS.D.0.05 1.40
Concentration Population density (insect leaf') after 3 day
Pesticides ml.L"! salicylic acid (mg.L™") Average
0.0 100 200
Deltamethrin 02 0.52 0.33 0.70 0.52
Flupyradifurone 0.6 1.03 0.93 0.21 0.72
Control 14.50 5.69 4.70 829
LS.D.0.05 2.56 1.47
Average 535 \ 232 \ 1.87
LS.D.0.05 1.47
Concentration Population density (insect leaf') after 7 day
Pesticides ml.L"! salicylic acid (mg.L™") Average
0.0 100 200
Deltamethrin 02 044 0.65 048 0.52
Flupyradifurone 0.6 0.63 0.29 0.42 045
Control 13.31 4.76 4.67 7.58
LS.D.0.05 230 133
Average 4.79 \ 1.90 \ 1.86
LS.D.0.05 133

decreased the density to 0.29 insect leaf! with the
pesticide Deltamethrin followed by the treatment with
the concentration of 200 mg.L! of the acid with the
pesticide Flupyaridfurone to 0.40 insect leaf! compared
to 14.49 insect leaf™ in the control treatment. It is also
noted in the results of the same table after 3 days of
treatment that Salicylic acid has an important role in
controlling an insect of green peach aphid, where the
population density rate of the insect has decreased to
2.32 and 1.87 insect leaf! at the two concentrations
100 and 200 mg.L! respectively compared to 5.35
insect leaf" at control treatment, the chemical pesticides
have a significant effect in reducing the population
density of the insect to 0.52 and 0.72 insect leaf! with
treatment with each pesticide Deltamethrin and
Flupyradifurone respectively. The interference
treatments among the pesticides and Salicylic acid had
the lowest population density rate of the insect that
reached 0.21 insect leaf™ at treatment with 200 mg.liter

! of Salicylic acid and Flupyradifurone pesticide then
followed by treatment 100 mg.L"! of Salicylic acid with
Deltamethrin pesticide, which reached 0.33 insect leaf
!. The mentioned results in the same table after 7 days
of treatment pointed out that there was no significant
differences in the effect of Salicylic acid with the two
concentrations of 100 and 200 mg.L"!, where the rate
decrease of population density of the insect reached
1.90 and 1.86 insect leaf™ respectively. As for the effect
of the two pesticides Deltamethrin and Flupyradifurone
that had a significant effect in reducing the rate
population density of the insect from 7.58 insect leaf™!
in comprised treatment to 0.52 and 0.45 insect leaf!
respectively. While the interference effect among the
chemical pesticides and Salicylic acid, the two
concentrations 100 and 200 mg.L"' from Salicylic acid
and Flupyradifurone had an effect in reducing the
population density of the insect to 0.29 and 0.42 insect
leaf! respectively.
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The results shown in Tables 1 and 2 pointed out to
the great effectiveness of the chemical pesticides
Deltamethrin and Flupyradifurone and their ability in
controlling the green peach aphid insect. The reason is
due to the toxic effect mechanism of chemical pesticides
against sucking piercing insects. The pesticide
Deltamethrin is considered one of the pesticides that
work with contact which plays an important role in
effecting on the essential proteins of the nervous system
in insects through inhibiting energy production and
composition and failure of the oxidative phosphorylation
process by inhibiting the action of the energy enzyme
AT. Pase [Ware (2000)]. As for the efficiency of the
Flupyradifurone pesticide, it is considered a systematic
pesticide that affects Steel Collen receptor (nACHRs)
in the insect’s nervous system, which hinders the
transmission of nerve impulses and thus the occurrence
of disorders of the nervous system causing paralysis
and subsequent death of insects treated with this material
[Colares et al. (2017)]. These results agreed with the
study of Singh and Bhardwaj (2017) about the effect
of the active material Flupyradifurone on an insect of
Eriosomalanigerum apples and with the results of U
[Sreedhar (2020)], which indicate the high efficiency
of the active material Flupyradifurone in decreasing the

numerical destiny of the green peach aphid insect.

Plant growth regulators are also considered one of
the toxic compounds for many different insect pests
and they also cause distortion, reduce weight and delay
the growth of the insects. The results indicate the
effective role played by the Salicylic acid in inducing
Acquired Systemic Resistance (ASR) inside the plant
against various agriculture pests such as sucking
piercing insects as well as increasing the efficiency of
the chemical pesticides integrated with them in
controlling on the population destiny of the insects by
regulating some physiological processes inside the plant
such as transpiration, opening and closing of stomata
and photosynthesis [El- Sherbeni et a/. (2019), Dawood
et al. (2012)].

3.3 The efficiency of Salicylic acid with
Deltamethrin, Flupyradifurone pesticides
and the interference among them in some
chemical characteristics of broccoli

The ratio of protein in the leaves of the
broccoli plant (%): The results of the statistical
analysis in the Table 3 showed that there are significant
differences between the effect of the two
concentrations of 100 and 200 mg.L"! of Salicylic acid

Table 3: The efficiency of Salicylic acid with Deltamethrin, Flupyradifurone pesticides and the interference among them in

protein ratio in the leaves of broccoli (%).

Concentration Protein ratio (%)
Pesticides ml.L"! salicylic acid (mg.L™") Average

0.0 100 200
Deltamethrin 02 10.73 15.73 15.13 13.86
Flupyradifurone 0.6 11.00 14.76 14.40 13.38
Control 10.36 12.83 11.83 11.67
L.S.D.0.05 046 0.26

Average 10.70 1444 \ 13.79

L.S.D.0.05 0.26

Table 4: The efficiency of Salicylic acid with Deltamethrin, Flupyradifurone pesticides and the interference among them in
concentrating the peroxides enzyme in the leaves of broccoli (Micromol Gm™'.Min™).

Concentration Concentrating the peroxides enzyme (Micromol Gm™ Min™)
Pesticides ml.L"! salicylic acid (mg.L™") Average

0.0 100 200
Deltamethrin 02 14.90 16.66 17.46 16.34
Flupyradifurone 0.6 15.03 16.86 17.26 16.38
Control 6.26 51.76 16.06 12.70
L.S.D.0.05 0.11 0.06

Average 12.06 16.43 16.93

L.S.D.0.05 0.06
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in protein ratio with the exceeding of the first
concentration treatment with increased ratio reached
14.44% of the control treatment and 13.79% for the
treatment with concentration 200 mg.L! from the acid.
As for the effect of the two chemical pesticides, the
treatment of the pesticide Deltamethrine exceeded the
treatment of the pesticide Flupyradifurone and gave
protein ratio reached 13.86, while 13.38 when treated
with the pesticide Flupyradifurone, the two pesticides
also exceeded on the control treatment, which the ratio
in it reached 11.67%. As for the effect of the
interference among the chemical pesticides and
Salicylic acid. The results in the same table showed
that the whole interfering treatment exceeded
significantly upon the control treatment with the highest
protein value where it reached 15.73% when treated
with Salicylic acid at a concentration of 100 mg.L"!
with the pesticide Deltamethrin with concentration of
0.2 mg.L"! and the lowest value is 14.40% when treated
with Salicylic acid with concentration of 200 mg.L"!
with the pesticide Flupyradifurone with concentration
0.6 mg.L!, then the ratio of protein significantly
decreased at the control treatment to reach 10.36%.

3.4 The concentration of peroxides enzyme in the
leaves of the broccoli plant (Micromol Gm™
Min')

The results shown in Table 4 indicated to the
significant effect of the Salicylic acid and its two
concentrations 200 and 100 mg.L"! in increasing the
rate of peroxides enzyme to 16.93 and 16.43 Micromol
Gm'! Min'! respectively, compared to 12.06 Micromol
Gm!' Min! in the control treatment, as well as there
were significant differences between the treatment of
the two chemical pesticides and control treatment,
where the rate of peroxides enzyme increased to 16.34
and 16.38 Micromol Gm™ Min™! when the plants treated
with the two pesticides Deltamethrin and
Flupyradifurone respectively.

As for the bilateral interference treatments between
the two chemical pesticides and Salicylic acid, the whole
treatment exceeded significantly upon the comparison
treatment, while the concentration of 200 mg.L!' with
the interference of the two pesticides Deltamethrin and
Flupyadifurone gave the highest values reached 17.46
and 17.26 Micromol Gm™! Min"! respectively, were
significantly increased on control treatment which gave
rate 6.26 Micromol Gm™! Min™".

The previous results indicated the role of the
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Salicylic acid alone or interfering with the pesticide in
reducing the population destiny of the green peach aphid,
may be due to its role in increasing the concentrations
of the peroxides enzyme and the ratio of protein in the
leaves of broccoli plant as shown in our research through
Tables 3 and 4. The peroxides enzyme is considered
one of the mechanisms that stimulating resistance in
the plant, it is also considered one of the types of protein
and its concentration increases after developing
pathogens or by any external stimulator, including plant
growth regulators [Stroble et al. (1999)]. This enzyme
plays an important role in its participation in building
the cell wall of plant family by oxidizing the phenolic
compounds and adding laknin that interferes with the
proteins that making the cellular wall form multiply
compounds that increases the durability and hardness
of the cellular wall of the plant family [Harish et al.
(2009)]. This enzyme may be the reason of making the
plants that have an increase in concentration of
peroxides enzyme due to their treatment with Salicylic
acid less preferable of the insect of green peach aphid
Myzuspersicae (Sulzer) compared to the plants that
are not treated with this acid.

4. Conclusion

The spraying of Salicylic acid (100 and 200 mg.L-
") and the two pesticides Deltamethrin (0.2 ml.L-") and
Flupyradifurone (0. 6 ml.L"") and the interference
among them have a positive effect in controlling the
green peach aphid insect Myzus persicae Sluzer on
broccoli plant Brassica oleracea var. Italica. They
recorded the best results in controlling insects and
improving the most chemical characteristics of broccoli
plant represented by the ratio of protein and the
concentration of peroxides compared to the control
treatment.
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