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Abstract

Myzus persicae produces significant economic losses in the agroecosystem of Solanum tuberosum, through direct and
indirect damage. The aim of this study was to control the population of Myzus persicae, in the potato crop, by applying
the substance acetamiprid and biological products based on potassium salt (Kabon and Konia) and Bacillus thuringiensis
(Bitoxybacilin). The study included seven variants, acetamiprid was applied in three doses (0.13 l/ha; 0.09 l/ha; 0.08
l/ha), 0.900 l/ha was applied in the variants treated with Kabon and Konia K Plus and 1.0 l/ha Bitoxybacilin. The
efficiency of the biological and chemical products was compared with the control variant (untreated). Phytosanitary
products were applied on 27.05.2022. The efficacy of the treatments was assessed 3, 7, 14, 21, 28 days after application,
by analyzing 25 plants/variant. On the day of the treatments application, the number of individuals of Myzus persicae
was 274-284/25 plants. Acetamiprid 0.13 I/ha significantly reduced the aphid population. Among the biological products,
Konia K Plus stood out. 28 days after application, the effectiveness of the products to control the Myzus pericae species
decreased.

Key words: Myzus persicae, efficacy, Solanum tuberosum, treatments, biological products.

INTRODUCTION considered an important pest in potato
agroecosystems, being capable of reducing
Mpyzus persicae (Sulzer) is a hemipteran with a  production by 10 to 80% in crops where it is
wide distribution, according to the information present (Ali et al., 2023; Oprisiu et al., 2023).
provided by CABI (https://www.cabidigitalli
brary.org), being present in Africa, Asia,
Europe, North America, South America and
Oceania (Figure 1).
Myzus persicae (Sulzer) is present in all
European countries (CABI, 2024) (Figure 1), the
first report was in Sweden, in 1885 (Seebens et
al., 2017 quoted by https://www.ca
bidigitallibrary.org).
This species is characterized by high
polyphagism, attacking more than 400 plant

species  from 50  families, including P

Brassicaceae, ) F abac.eae, Compos itae, Figure 1. Distribution of the Myzus persicae species on
Solanaceae, causing serious economic losses the continents and in Europe (map overtaken from
(Chiriloaie-Palade et al., 2020; Georgescu et al., https://www.cabidigitallibrary.org)

2020; Jiang et al., 2022). The green peach aphid

attacks more than 24 species of plants in the The damages produced by Myzus persicae
Solanaceae  family, including  Solanum  (Sulzer) are classified as direct (sucking sap
tuberosum (CABI, 2024). The first report of this ~ from the phloem) and indirect (through
species on potato plants dates back to 1986  "honeydew" it favors the development of
(Jansson et al., 1986). The green peach aphid is ~ pathogens —and thus the processes of
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photosynthesis and respiration are disturbed)
(Capinera et al., 2020). In addition, the peach
green aphid plays an important vector in the
transmission of potyviruses, leading to
significant yield losses (Naga et al., 2020; Qi et
al., 2020; Bera S. et al., 2022). Studies by
various researchers have highlighted the fact
that this species causes both qualitative and
quantitative losses in agricultural production,
causing fruit abortion, wilting, chlorosis,
necrosis and defoliation (Ali et al., 2023). Myzus
persicae  (Sulzer) is a challenge for
entomological researchers and farmers because
of the damage and factors that ensure the
ecological success of the species (Figure 2).

High reproduction High fecundity rate

Telescopicgeneration Wide host plant range

Shortmaturation time Transmits plant viruses

Biotypeformation Resistance against insecticide

Figure 2. The factors that determine the ecological
success of the species Myzus persicae (Sulzer)
as a polyphagous and cosmopolitan pest (diagramm
made by Stef R., after the information presented
by Ali et al., 2023)

From the up to date published studies, it appears
that the management of the population of Myzus
persicae (Sulzer) has been done using chemical,
biological and cultural methods (Ali et al.,
2023). The most common control methods,
applied to the species Myzus persicae (Sulzer),
were chemical, due to their availability,
effectiveness and ease of use (London et al.,
2020; Deguine et al., 2021). The most used
pesticides to reduce the population of Myzus
persicae, from antropic ecosystems, have as
active ingredients: pyrethroids (sodium channel

modulators), organophosphates
(acetylcholinesterase inhibitors), carbamates
(acetylcholinesterase inhibitors) and

neonicotinoids (binds nicotinic acetylcholine
receptors). Neonicotinoids are very effective
against hemiptera species (Stef et al., 2023; Lin
et al.,, 2021). In 1990, the first neonicotide
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(imidacloprid) was introduced to the market,
since then other types have been synthesized:
thiamethoxam, acetamiprid, thiacloprid,
clothianidin, dinotefuran, nitenpyram,
sulfoxaflor, flurofuranone and triflumezopyrim
(Matsuda et al., 2020). Even if Myzus persicae
exerts a certain level of resistance to some
neonicotinoids, some chemical compounds still
have a high potential to be used in the control of
the "target" species, so the application in doses
lower than those approved and the study of the
efficacies must continue. According to the
studies published by Sabra et al. (2023), the
population of Myzus persicae was significantly
reduced by the use of new insecticides:
flonicamid (chordotonal organ nicotinamidase
inhibitors),  spirotetramat  (acetyl = COA
carboxylase inhibitors) and Afidopyropen
(chordotonal organ TRPV channel modulators).
Reducing pest populations by biological means
is an alternative to chemical control (Grozea et
al., 2016; Barratt et al., 2018, Marcu et al., 2020;
Costea et al., 2023; Georgescu et al., 2023),
involving the use of living organisms belonging
to various kingdoms and phyla, including fungi,
bacteria and viruses, nematodes and insects
(parasitoids and predators). As biological
control of the green peach aphid 150 predators,
50 parasitoids and 40 entomopathogens (Ali et
al., 2023) including potassium salts of fatty
acids (insecticidal soaps) (Oprisiu et al., 2023)
have been reported.

Insecticides based on potassium salts of fatty
acids are used against aphids, thrips (Wafula et
al.,, 2017), flies, mites, etc. (https://blogs.k-
state.edu).Their effectiveness is higher when
applied to young life stages (nymphs, larvae).
The aim of the present study was to control the
population of Myzus persicae (Sulzer), in the
potato  agroecosystem, using  chemical
insecticides (acetamiprid - applied in doses
lower than those approved) and of biological
products (based on Bacillus thuringiensis and
based on potassium salts). We believe that the
present study is important, in the context in
which, at the level of the European Union, the
reduction of the doses of pesticides applied and
the withdrawal of some neonicotinoid
substances are being discussed more and more
frequently.



MATERIALS AND METHODS

Site location

The experimental plots in which the chemical
and biological products were applied, in order to
control the population of Myzus persicae, were
located in the western part of Romania (Timis
County), in the localities of Beregsau Mic -
Sacdlaz Commune (45.748180, 20.986419) and
Vizejdia - Tomnatic commune (45.960329,
20.645269) (Figure 3).

Figure 3. Trial location (https://www.google.com/maps)

Experimental and
Assessments

The experimental plots (Figure 4), in which
chemical and biological insecticides were
applied, were arranged according to the
Randomized Complete Block (RCB) with 4
replications for each treatment. The size of the
variants was 30 m?/plot. The potato variety used
in both experimental lots was Actrice. The
experimental field, located in Beregsau Mic,
included five treatments: untreated (T1),
acetamiprid 0.13 1/ha (T2); acetamiprid 0.0975
I/ha  (T3); acetamiprid 0.078 UVha (T4);
thiacloprid (Calypso T5) 0.015 1/ha.
Thiacloprid was chosen as the reference
product for acetamiprid. The first assessment of
the population of Myzus persicae was
performed on the day of application of the
chemical treatments (19.05.2022).

The effectiveness of chemical treatments was
assessed counting the number of larvae and
adults/25 leaves (Figure 5).

The assessments were made on the diagonal of
the plot, on the same leaf floor. Evaluations
were made at 3 DAA, 6 DAA, 14 DAA, 21
DAA, 28 DAA.

design Efficacy
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The trial regarding the biological control of the
Mpyzus persicae species was located in Vizejdia
— Tomnatic and included four treatments:
untreated (T6), Kabon (50% potassium salt
from vegetable oil extract) 0.900 1/ha (T7);
Bitoxybacillin (Bacillus thuringiensis
1.0x10 ° CFU/cm?®) 1,0 I/ha (T8); Konia K Plus
0.900 1/ha (fat acids potassium salt) (T9).

B

Figure 4. Aspects regarding the experimental fields
(photo Carabet, 2022)
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Figure 5. Assessing the effectiveness of treatments by
counting the number of larvae and adults of Myzus
persicae (Photo Carabet, 2022)

Biological treatments were applied in BBCH
22-23 (potato plants had 2 lateral shoots - 5 cm)
and BBCH 32-33 (20% plants closes the row).

The effectiveness of biological products was
determined at: 5 and 10 DAA (from the second
application), by analysing 10 plants diagonally.
The value 0, in the statistical analysis of the



results, represents the population level from the
second application day (BBCH 32-33), which
overlapped 10 days after the first application.

Statistical analysis

The statistical analysis was performed with the
help of the statistical software IBM-SPSS 18.
Elements of descriptive statistics were
calculated (mean, standard deviation, minimum
value and maximum value). The data were
analysed by applying the ANOVA test and LSD
post-hoc tests (least significant difference) at 5%
significance level. The data were graphically
represented by Box-plot diagrams and by
representing the averages and the confidence
intervals for the averages (Chis, 2011).

RESULTS AND DISCUSSIONS

The results of variance analysis (Table 1) show
us that both treatments timing had a real
distinctly and significant influence on the
number of adults and larvae during the study
under homogenic condition across replicates. In
respect of adults number, a significant higher
variations from one assessment to another,

compared to the variation of different
treatments. The dose of the treatment exerted a
highest contribution to the variability of the
number of larvae of Myzus persicae,
significantly superior to the effect of the period.
Likewise, the interaction between the two
factors showed significant influences on the
variation in the number of larvae, but
considerably less than the separate effects of the
factors.

Table 1. ANOVA for adults number and larva number
on surface of Myzus persicae plants

Sou‘rc<? of DF Adults number Larva number
variation MS | Fvalue MS F value
Period 25.411)|211.59%** 9.256 38.563%**
Treatment 4 [ 3.744 | 31.17%** 11.145 46.434%**
Period x Treatment| 20 | 0.329 | 2.73%** 1.518 6.320%**
Error 90 |0.120 0.240

*Significant at p<0.05; **Significant at p<0.01; ***Significant at
p<0.001

In order to analyse the effectiveness of the
treatments, at al six assessments the average
values of the number of adults and the standard
deviations were calculated, based on the
experimental data (Table 2).

Table 2. Variation of adults number/25 plant leaves under the effect
of different treatment during different period of evaluation

Days after treatments Treatment
Treatment 0 3 6 14 21 28 mean
Control I (T1) 0.62+0.91a 1.21+1.22a 1.18+1.78a 2.76+2.27a 3.84+2.44a 4.00+3.34a 2.26+2.52X
0'13. L(ha 0.60+1.21a 0.58+0.84b 0.37+0.79bc 1.55+1.53b 2.00+2.01¢c 2.05+2.73b 1.1942.79Z
Acetamiprid (T2)
0.0975 L/ha
- 0.61+1.14a 0.54+0.78b 0.50+0.83bc 2.1942.17ab 2.67+2.77bc 2.77+3.08b 1.54+2.25Y
Acetamiprid (T3)
0.078 L/ha 0634132 | 0.5240.85b | 0.79:130ab | 24242252 | 29542.42ab | 2.9942.81ab | 1.71£2.23Y
Acetamiprid (T4)
0.015 L/ha 0.63+1.13a 0.53+0.87b 0.34+0.62¢ 2.20+1.99ab 2.65+2.34bc 2.78+2.89b 1.52+2.10Y
Calypso (T5)
Period mean 0.62+1.15A 0.68+0.96A 0.64+1.19A 2.22+2.09B 2.82+2.47C 2.9243.03C 1.64+1.15

Values represents mean + SD. Values with different letters (a, b, ¢) in the column indicate a significant variation at p<0.05. For comparisons of period’s

means (A, B, C) and treatment’s means (X, Y, Z) capital letters were used.

At spraying of the chemical treatments, there
were no significant differences between the
number of adults, among variants studied, the
average values laying between 0.60 adults/25
leaves and 0.63 adults/25 leaves.

In the control untreated variant, the minimum
average number of adults was 0.62 adults/25
leaves, at the beginning, and the maximum was
2.29 adults/25 leaves, at 28 DAA. Table 2
reveals that the minimum level of Myzus
persicae population was recorded in the plot
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treated with acetamiprid 0.13 Vha (T2) (the
average number being 1.19 adults/25 leaves),
and the maximum in the untreated (with an
average number of 2.26 adults/25 leaves). By
calculating the average number of adults,
recorded in the 28 days (DAT — days after
treatment), we observed that the chemical
treatments significantly reduced the population
of Myzus persicae compared to the untreated
variant (T1). The number of adults (1.71
adults/25 leaves) recorded in the variant treated




with acetamiprid 0.078 1/ha (T4) exerted
significant  differences compared to the
population in the variants in which acetamiprid
0.13 I/ha was applied (T2 — 1.19 adults/25
leaves); acetamiprid 0.0975 l/ha (T3 — 1.54
adults/25 leaves) and thiacloprid 0.015 l/ha
(Calypso - TS5 - 1.52 adults/25 leaves). The first
assessment, performed at 3 DAT, features the
fact that all chemical treatments significantly
reduced the adult population of Myzus persicae
compared to the untreated control, the minimum
average of 0.52 adults/25 leaves being recorded
in the plot treated with acetamiprid 0.13 l/ha
(T2), and the maximum average of 1.21
adults/25 leaves in the untreated plot.

The insecticides efficacy, expressed by the
number of adults, at 6 DAA, from the variants
treated with acetamiprid 0.13 I/ha (T2 — 0.37
adults/25 leaves) and thiacloprid (T5 — 0.34
adults/leaves) was superior to the other
treatments (acetamiprid 0.0975 I/ha and
acetmiprid 0.078 1/ha), the differences being
significant. Chemical treatments, at 6 DAT,
significantly reduced the population of Myzus
persicae compared to the untreated. No
differences were obtained between the variant in
which acetamiprid was applied at a dose of
0.078 1/ha and the control (untreated). The III
assessment, carried out at 14 DAA, highlights an
increase in the population of Myzus persicae,
possibly due to the overlap of generations. The
average number of adults ranged between 1.55
(T2 — acetamiprid 0.13 l/ha) — 2.76 (T1 -

0.13 Liha
Acetamiprid
Control | (T1) (T2)

untreated control), the differences between these
two variants being significant (Table 2). In
variants T3, T4 and T5, the number of adults
was between 2.19 and 2.42.

The population growth trend was also observed
at 21 DAA, in all experimental variants.
However, the variance analysis shows that the
applied insecticides significantly reduced the
Myzus persicae species, from the potato
agroecosystem, the results being significant
compared to the control. Acetamiprid applied at
a dose of 0.078 I/ha failed to significantly reduce
the pest population compared to the untreated
control.

At the last assessment, performed at 28 DAA,
the minimum average of 2.05 adults/25 leaves
was reached at T2 (acetamiprid 0.13 1/ha) and
the maximum of 4 adults/25 leaves in the control
group. The results from the variants treated with:
acetamiprid 0.13 1/ha; acetamiprid 0.0975 1/ha;
thiacloprid 0.015 I/ha exerts significant
differences compared to the control.
Acetamiprid 0.078 I/ha did not provide
significant protection to potato plants against
Myzus persicae, the results showing no
significant  differences compared to the
untreated variant (Table 2). During the study, in
the case of the control variant, the average
number of adults varied from 0.62, at the
beginning, to 4 adults, at 28 days, the significant
increase being recorded from 6 to 14 days, with
insignificant variations at 21 and 28 DAA
(Figure 6).

Treatment

0.0975 Liha 0.078 L/ha

Acetamiprid Acetamiprid 0.015 L/ha
(T3) (T4) Calypso (T5)

5.00
4.007 l '
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2.00
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i i

Number of adults per plant
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Period

Figure 6. Boxplots of Myzus persicae number/25 leaves for different treatments
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In the variants treated with acetamiprid
0.13 1/ha, the best efficacy in reducing the
number of Myzus persicae adults was obtained
at 6 DAA (0.37 adults). The result showing
significant differences compared to the values
recorded at 14, 21 and 28 DAA (Figure 6).

In the case of the variant treated with 0.0975
L/ha acetamiprid (T3), the average number of
adults showed significant differences from 6
DAA to 14 DAA, registering an increase from
0.54 adults/25 leaves to 2.19 adults/25 leaves,
the more specimens of Myzus persicae (2.77
adults) were observed at 28 DAA (Figure 6).
Acetamiprid at a dose of 0.078 L/ha (T4)
protected the potato crop for 6 DAA after this
interval the population of Myzus persicae started
to increase, tripling (0.79 adults — 2.42 adults)
from 6 days at 14 days (Figure 6).
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Figure 7. Mean and 95% CI for number of adults/25
leaves for different treatments

In the case of the 5 wvariants, significant
differences were obtained between the number
of adults as follows: between the control variant
T1 and all the other variants, respectively
between the variants treated with acetamiprid
0.13 1/ha and the variants treated with
acetamiprid 0.0975 1/ha, acetamiprid 0.078 1/ha,
thiacloprid 0.015 V/ha (Calypso) (F=2.981,
p=0.022) (Table 2, Figure 7).

Analysing the number of larvae recorded in the
experimental variants, the averages and standard
deviations  were calculated for each
experimental variant, for each evaluation
(3 DAA, 6 DAA, 14 DAA, 21 DAA, 28 DAA).
At the time of chemical treatments, the number
of larvae in the experimental variants did not
register significant differences, the minimum
average being 2.11 larvae/25 leaves and the
maximum 2.24 larvae/25 leaves. At 3 DAA,
significant differences were observed between
the average number of larvae in the case of the
control group (3.67 larvae/25 leaves) and all
other groups. Calypso insecticide 0.015 l/ha
reduced the number of larvae to 0.28/25 leaves
(Table 3).

From Table 3 it can be observed that at 6 DAA
the significant differences are maintained as in
the case of the previous assessment, the average
maximum number of larvae, 3.26 larvae/25
leaves, being observed in the case of the control
variant and the minimum in the variant treated
with Calypso, of 0.15 larvae /25 leaves.

At the third evaluation, at 14 DAA, no
significant differences were observed between
the 5 experimental variants in terms of the
average number of larvae.

Tabel 3. Variation for number of larva/25 leaves under the effect
of different treatment during different period of evaluation

Days after treatments Treatment
mean
Treatment 0 3 6 14 21 28
Control I(T1) 2.14+047a | 3.67£130a | 3.26:£13la | 2.46£0.50a | 3.47+0.42a 3.1540.46a 3.030.93Z
0.3 ha(?zc)e‘am"’“d 2245059 | 042:024b | 0320.05b 1820252 | 1.780.38b 1.75:0.36b 1.38£0.82X
0.0975 L/ha 21550392 | 034£0.14b | 039+0.15b | 197:021a | 226£031bc | 2.16:031bc | |OTO8XY
Acetamiprid (T3)
0.078 L/ha 219:037a | 036:032b | 0.60.186 | 21=0.01a | 2.56£021c | 2.49:0.26c 1.72£0.93Y
Acetamiprid (T4)
0.015 L(/ﬁz)calyps‘) 2.11£0.36a | 0.28+0.14b | 0.1540.06b | 1.5740.77a | 2.27+0.61bc 2.440.52¢ 1.46+1.03XY
Period mean 2.16+0.40B | 1.01+1.46A | 0.94+131A | 1.98+0.50B | 2.46+0.68C | 2.39+0.58BC 1.83+1.10

Values represents mean + SD. Values with different letters (a, b, ¢) in the column indicate a significant variation at p<0.05. For comparisons of period’s

means (A, B, C) and treatment’s means (X, Y) capital letters were used.
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Figure 8. Boxplots of Myzus persicae number larvae/25 leaves for different treatments

At 21 DAA, the minimum average of 1.78
larvae was recorded in the variant treated with
0.015 L/ha Calypso and the maximum of 3.47
larvae in the control variant.

The last assessment, the one from 28 DAA,
showed that the number of larvae in the
experimental variants presents significant
differences, and the minimum value (1.75
larvae/25 leaves) was established in the variant
treated with 0.13 L/ha acetamiprid and the
maximum (3.15 larvae/25 leaves) in the
untreated version (Table 3, Figure 8).

In the case of the five variants, significant
differences were obtained: between the control
and all the other variants, respectively between
acetamiprid 0.13 1/ha and acetamiprid 0.078
I/ha (Table 3). In the case of biological
insecticides, it was found that both the period
and the treatment had a distinctly significant
influence on the number of aphids, throughout
the study, in conditions of homogeneity
between repelicates. The biological treatments
showed the highest contribution to the
variability of the number of aphids,
significantly superior to the effect of the period.
Likewise, the interaction between the two
factors showed significant influences on the
variation in the number of aphids, but
considerably less than the separate effects of the
factors (Table 4). Analysing the number of
aphids in the variants treated with biological

preparations, it was found that there are
significant differences, depending on the
treatment applied at 5 days, the minimum
average, 1.85 aphids/10 plants, was recorded in
the variant treated with Konia K Plus and the
maximum in untreated control variant (6,275
aphids/10 plants). Bitoxybacillin and Konia K
Plus did not lead to significant differences for
the average amount of adults/plant.

Tabel 4. ANOVA for adults number on surface of 25 plants

Sou_rce_: of DF Adults number
variation MS F value
Period 2 5.2589 38.93 k%%
Treatment 3 45.9541 340.22%%*
Period x Treatment 6 3.3773 3.37HH
Error 36 0.1350

*Significant at p<0.05; ** Significant at p<0.01;
*** Significant at p<0.001

The maximum control of the Myzus persicae
population at 10 DAA was recorded in the plots
treated with Konia K plus (2.37 aphids/10
plants) (Table 5). The most abundant
population was recorded, at 10 DAA, in the
untreated variant (7.20 aphids/10 plants. The
efficiencies recorded in the variants treated with
Kabon and Bitoxybacillin showed significant
differences in the number of aphids/10 plants,
only in relation to the control variant (Table 5
and Figure 9).
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Throughout the evaluation period, significant of biopreparations was recorded at 5 DAA.
differences were recorded between all biological Comparing the results between the two trials, it
treatments, the minimum number (1.91 was found that there are significant differences
aphids/10 plants) being obtained in the case of  between the number of individuals registered in
the plot treated with Konia K Plus, and the the case of applying the treatments Calypso
maximum in the untreated (6,225 aphids/ 10 0.015 1/ha, Kabon 0.9 l/ha, Bitoxibacillin 1.0
plants) (Table 5). The maximum effectiveness 1/ha, Konia K Plus 0.9 I/ha (F=8.707, p=0.000).

Tabel 5. Variation of aphids number /10 plants under the effect of different treatment during different assessments time

Days after treatments Treatment
Treatment
0 5 10 mean
Control II (T6) 5.20+0.35a 6.275+0.50a 7.20+0.32a 6.225+0.9W
KABON(T7) 2.65+0.26b 2.85+0.34b 3.175+0.46b 2.90+0.40X
+

BITOXIBACILIN(TS8) 1.95+0.34¢ 2.10+0.35¢ 3.10+0.39b 2.38:0.62Y
KONIA K PLUS(T9) 1.50+0.29¢ 1.85+0.35¢ 2.37+0.39¢ 1.91+0.49Z
Period mean 2.83+1.50A 3.26875+1.87B 3.96+1.99B 3.35+1.82

Values represents mean + SD. Values with different letters (a, b, ¢) in the column indicate a significant variation at p<0.05. For comparisons of period’s
means (A, B, C) and treatment’s means (W, X, Y, Z) capital letters were used.

Treatment
BITOXIBACILIN
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Figure 9. Boxplots of Myzus persicae aphids/10 plants for different treatments

Tabel 6. Mean difference of Myzus persicae between Calypso and biological treatments

Dependent Variable: Number of adults/plant
Mean 95% Confidence Interval
(I) Treatment (J) Treatment Difference Sig.
I-J) Lower Bound Upper Bound
Kabon (T7) -1.3700" 0.0000 -2.1202 -0.6198
0.015 L/ha Calypso (T5) | Bitoxibacilin (T8) -0.8616" 0.0180 -1.6118 -0.1115
Konia K Plus (T9) -0.3866 0.5260 -1.1368 0.3635
*The mean difference is significant at the 0.05 level.
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Figure 10. Mean and 95% CI for number of aphids for
treatments T5, T7, T8, T9

The statistical analysis between the nine variants
(found in the two fields) shows that the results
regarding the reduction of the population of
Myzus persicae in the variant treated with
Calypso 0.015 I/ha are superior to those obtained
in the variants treated with Kabon (T7)
(p=0.000) and Bitoxybacillin (T8) (p=0.0180)
(Table 6, Figure 10).

The Tukey test shows that there are no
significant differences, regarding the control of
the Mpyzus persicae population, between
acetamiprid ~ 0.0975 I/ha,  acetamiprid
0.078 I/ha, thiacloprid 0.015 1/ha and Konia K
Plus 0.9 1/ha (Tukey test, p=0.062) (Figure 11).

The results obtained are consistent with those
published by Oprisiu et al. (2023), Wafula et al.
(2017), Mohamad et al. (2013), Dheeraj et al.
(2013), Liu et al. (2000).
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Figure 11. Comparison of the population level of Myzus
persicae from all experimental variants

Comparing the results between the two fields,
significant differences were found in the number
of individuals recorded in the case of applying
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the treatments Calypso 0.015 1/ha, Kabon 0.9
1/ha, Bitoxibacillin 1.0 1/ha, Konia K Plus 0.9 1
/ha (F=8.707, p=0.000).

Statistical analysis among the nine variants
(which are present in the two trials) highlights
that the results regarding the reduction of the
population of Myzus persicae in the variant
treated with Calypso 0.015 1/ha are superior to
those obtained in the variants treated with
Kabon (T7) (p=0.000) and Bitoxybacillin (T8)
(p=0.0180) (Table 6, Figure 10).

CONCLUSIONS

Acetamiprid applied at a dose of 0.13 1/ha had
the best effectiveness in reducing the population
of Myzus persicae, during the entire observation
period, the maximum protection of the potato
crop was at 6 DAA.

Thiacloprid 0.015 1/ha came in second place,
this product causing high mortality of green
peach aphid in the first 6 DAA, after which the
effectiveness decreased.

The effectiveness recorded, at 28 DAA, in the
variants where acetamiprid was applied at a dose
of 0.975 1/ha was similar to the Calypso product
0.015 I/ha.

Reducing the dose of acetamiprid to 0.078 1/ha
led to poor management of the Myzus persicae
species.

The biopreparations used in the control of the
Myzus persicae species had high efficacy at
5 DAA.

The effectiveness of the biopreparation Konia K
Plus is like that recorded in the variant treated
with Calypso 0.015 1/ha.

The biopreparation Bitoxibacilin (1.0 1/ha)
based on Bacillus thuringiensis, controls the
Mpyzus persicae species well, but over a short
period of time (5 days).

REFERENCES

Ali, J., Bayram, A., Mukarram, M., Zhou, F., Karim,
M.F., Hafez, M.M.A., Mahamood, M.,Yusuf, A.A.,
King, P.J.H., Adil, M.F. (2023). Peach-Potato Aphid
Myzus persicae: Current Management Strategies,
Challenges, and Proposed Solutions. Sustainability,
15, 11150

Barratt, B.I.P., Moran, V.C., Bigler, F., Van Lenteren, J.C.
(2018). The status of biological control and
recommendations for improving uptake for the future.
BioControl, 63, 155-167.



Bera, S., Arena, G.D., Ray, S., Flannigan, S., Casteel, C.L.
(2022). The Potyviral Protein 6K1 Reduces Plant
Proteases Activity during Turnip mosaic
virus Infection. Viruses. 20,14 (6):1341.

Capinera, J. (2020). Handbook of Vegetable Pests;
Academic Press: Cambridge, MA, USA.

Chiriloaie-Palade, A., Radulea, M., Lamureanu, G.,
Mocanu, S.I., lamandei, M. (2020) Study regarding
the aphidofagous fauna structure in the peach orchards
from Constanta county in 2020, Romanian Journal for
Plant Protection, Vol. XIII:110-114.

Chis, C. (2011). Matematica si statistica, Editura Eurobit,
Timisoara, 250-284

Costea, M.A., Konjevi¢ A., Grozea, 1. (2023). Biological
solutions for the management of pests in corn crops,
AgroLife Scientific Journal 12(1), 62-71.

Deguine, J.-P., Aubertot, J.-N., Flor, R.J., Lescourret, F.,
Wyckhuys, K.A.G., Ratnadass, A. (2021). Integrated
pest management: Good intentions, hard realities. A
review. Agron. Sustain. Dev., 41, 38.

Dheeraj, J., Susan, V. P., Nisha, S. (2013). Fatty acid
metallic salts and pyrethroids environmental
friendlypesticides. International Journal of Scientific
Research and Reviews, 2(1), 43- 51.

Georgescu, E., Cana, L., Rasnoveanu, L., Mincea, C.
(2020). Green peach aphid (Myzus persicae) can be a
serious pestproblem for oilseed rape crop, in the
South-East of Romania, Lucrari Stiinfifice  Seria
Agronomie, vol. 63(1), 45 -50.

Georgescu, R. G., Radulea, M., Popa, 1. C., Chiriloaie-
Palade, A., lamandei, M. (2023). The current state of
the art on the diets used for rearing of aphidophagous
predators of the Coccinellidae family - a mini-review,
Romanian Journal for Plant Protection, XVI, 128-
144.

Jansson, R. K., Smilowitz, Z., (1986). Influence of
nitrogen on population parameters of potato insects:
abundance, population growth, and within-plant
distribution of the green peach aphid, Myzus persicae
(Homoptera: Aphididae). Environmental Entomology,
15(1) 49-55.

Jiang, W., Cheng, Q., Lu, C., Chen, W., Zhao, D., He, Y.
(2022). Different host plants distinctly influence the
adaptability of Myzus persicae  (Hemiptera:
Aphididae). Agriculture, 12,2162.

Lin, Q., Chen, H., Dai, X., Yin, S., Shi, C., Yin, Z., Zhang,
J., Zhang, F., Zheng, L., Zhai, Y. (2021). Myzus
persicae Management through combined use of
beneficial insects and thiacloprid in pepper seedlings.
Insects, 12, 791.

Liu, J.Y., Liu, Y.J., Philip, D., HaoDong, Y., Chen, X.,
Zang, Y., Xu, P.J., Ren, G.W. (2019). Preference of
the aphid Myzus persicae (Hemiptera: Aphididae) for
tobacco plants at specific stages of potato virus Y
infection. Arch. Virol., 164, 1567-1573.

London, H., Saville, D.J., Merfield, C.N., Olaniyan, O.,
Wratten, S.D. (2020). The ability of the green peach
aphid (Myzus persicae) to penetrate mesh crop covers
used to protect potato crops against tomato potato
psyllid (Bactericera cockerelli). PeerJ, 8, €9317.

603

Marcu, V., Grozea, 1. (2020). Analysis of different host
plants and identifying non-polluting bioinsecticide
strategies to control the invasive pest Nezara viridula.
Romanian Biotechnological Letters. 25 (5), 1877-
1885.

Matsuda, K., Thara, M., Sattelle, D.B. (2020).
Neonicotinoid  insecticides:  Molecular  targets,
resistance, and toxicity. Annu. Rev. Pharmacol.
Toxicol., 60, 241-255.

Mohamad, S. F. S., Mohamad, S., Aziz, A. A. (2013). The
susceptibility of aphids, Aphis gossypii Glover
tolauric acid based natural pesticide. Procedia
Engineering, 53, 20-28. CIANCIO, A., & MUKERJI, K.
G. (2010). Integrated management of arthropod pests
and insect borne diseases.Springer science + Business
BV, London New York.

Naga, K.C., Buckseth, T., Subhash, S., Bairwa, A.,
Verma, G., Kumar, R., Malik, K., Sharma, S.,
Chakrabarti, S.K. (2020). Transmission efficiency of
Potato leaf roll virus (PLRV) by potato aphid
Aulacorthum solani and green peach aphid Myzus
persicae. Indian J.Entomol., 82, 68-71.

Oprisiu, M. G., Buzdugeanu, F.A., Iabloncik, A. R., Stef,
R., Virteiu, A.-M. Carabet, A. (2023). The influence
of biopreparations against Myzus persicae species
(Sulzer) in the potato agroecosystem, Research
Journal of Agricultural Science, 55 (4), 198-204

Qi, Y.-H., He, Y.-J., Wang, X., Zhang, C.-X., Chen, J.-P.,
Lu, G., Li, J.-M. (2021). Physical contact transmission
of Cucumber green mottlemosaic virus by Myzus
persicae, PLoS ONE, 16, €0252856.

Rawat, N., Singh, R., Sharma, P.L. (2013). Evaluation of
some insecticides against the green peach aphid,
Myzus persicae (Sulzer) (Hemiptera: Aphididae).
Indian J. Entomol., 75, 113-117.

Sabra, S. G., Naeem, A., Hafez, A. M. (2023). First
monitoring of resistance and corresponding
mechanisms in the green peach aphid, Myzus persicae
(Sulzer), to registered and unregistered insecticides in
Saudi Arabia, Pesticide Biochemistry and Physiology,
194, 105504

Stef, R., Carabet, A., Grozea, 1., Chifan, R., Stef, R,
Florian, T. (2020). Efficacy assessment of synthesis
pyrethroids on Ostrinia nubilalis (Hubner) population
reduction from corn agroecosystem, Scientific Papers.
Series A. Agronomy, 63(1), 554—561.

Stef, R., Grozea, 1., Cotuna, O., Sarateanu, V., lamandei,
M., Duma Copcea, A., Epure, L. 1., Manea, D.,
Carabet, A. (2023). Use of acetamiprid in the
management of Athalia rosae population from oilseed
rape agroecosystem, Scientific Papers. Series A.
Agronomy, 64(2).

Wafula, G. O., Muthomi, J. W., Nderitu, J. H.,
Chemining’wa, G. N. (2017). Efficacy of potassium
salts of fatty acids in the management of thripsand
whitefly on Snap Beans, Sustainable Agriculture
Research, 6(4): 45-54.

***https://www.cabidigitallibrary.org

***https://www.google.com/maps

***https://blogs.k-state.edu





