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ABSTRACT: The population dynamics of European red mite Panonychus ulmi
(Koch) was affected by considerable factors, during two successive seasons
2020 and 2021, at Abu EI-Matamir, EL- Beheira Governorate. Furthermore, the
experimental work included two separate trial treatments. The first was directed
for estimation the impact of the population dynamics, in addition to control
above mentioned pest. While the second was directed to investigate the recent
approach of agrochemical mixtures looking for new safe products against P.
ulmi.
On the first experimental trial, the results indicated three peaks of activity
regarding the infestation by P. ulmi. The first peak occurred at the 2" week of
May, the second peak was at the 2™ week of August, while the third peak was
at the 1% week of October, during season 2020. Almost the same trend was
obtained during season 2021.
The reduction percent of infestation was 97.7% season 2020 and 97.9% season
2021, showed that Fenbutatin-oxide was the most potent and active product
against the P. ulmi. Followed by Abamectin 90.3% season 2020 and 90.4%
season 2021. Both compounds Sulfur and Petroleum oil, were the least effective
compounds achieving 60% average reduction. The recent approach to use
agrochemicals against of P. ulmi (Abamectin, Chitosan, K. silicate, Petroleum
oil and Sulfur) in addition to use the mixtures of half dose of Abamectin plus
fixed dose of Petroleum oil, while Abamectin and 3/4 dose of Sulfur used in the
application. Full dose of Chitosan and K. silicate were investigated against P.
ulmi.
The data obtained indicated that (Abamectin + Chitosan) reduce the P. ulmi
infection percent by 95.4% and (Abamectin + K. silicate) 94.6% were the most
effective tested mixtures. Mixtures (Abamectin + P. oil) and (Abamectin +
Sulfur) gave 93.7% and 92.6% infection reduction, respectively. Mixture
(Chitosan + Sulfur) and (K. silicate + Sulfur) showed the least effective mixtures
82.9% and 81.8% infection reduction during the course of study2020. The days
post-treatment (Abamectin + Chitosan) and (Abamectin + K. silicate) gave the
most effective tested mixtures showed 95.2% and 94.1%, respectively. The
reduction percent of P. ulmi showed that all mixtures gave considerable effect
against of P. ulmi above 80%. Meanwhile, mixtures (Chitosan + Sulfur) and (K.
silicate + Sulfur) showed the least effective mixtures 83.3% and 82.1%
reduction duringthe course of study 2021, used as alternative for Fenbutatin-
oxide for controlling of P. ulmi on apple crop.

Keywords: Population dynamics, European red mite, (ERM) Panonychus ulmi, Mixtures,
Agrochemical

INTRODUCTION

Apple belongs to family Rosaceae is one
of the most important nutritious fruit crops in the
world. The chief apple producing countries are
China, U.S.A, Germany, France, Japan, Russia,
Argentina, Turkey, Italy, Spain and USSR
(Shahida Altaf, et al., 2019). The apple fruits are
not only delicious and refreshing, but also a good
source for water 80-85%, phenols, proteins 5%, or
nitrogenous material and 10-15% of acids and
salts, Carbohydrate, fats, sugars, vitamins,

antioxidants and many other substances. and is
amongst the most valuable of the antiscorbutic
fruits for relieving scurvy (Yishak Asalea et al.,
2021).

Apple is infesting with many pests that
threaten its success in Egypt and the world. The
highest destructive pest is the P. ulmi which leads
to areduction in the quality and yield of apple fruits
where mite feeding and destroys the rind cells
(Abd EI-Wahed et al., 2011). This mite species is
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infested apple trees and other plant species of
family Rosaceae. Showed that developmental time
from egg to adult to gave female and male varied
from 12.6-23.2 and 10.6-18.6 days respectively
(Mohd Yaqgoob Dar et al., 2015).

Therefore, the present investigation was
conducted to study the population dynamics of P.
ulmi on Anna apple variety plus to evaluate certain
agrochemical agents and their mixtures for
controlling the P. ulmi, bio active mixtures and
pesticides to reduce the amount of active ingredient
on the apple crop.

MATERIALS AND METHODS
Monitoring the population dynamics of the
European red mite Panonychus ulmi (Koch)

Experimental site

The experiments for estimating the
population fluctuations of P. ulmi, were conducted
at private orchard farm of apple trees in an area of
about one feddan 10-years-old (Anna apple
variety) apple trees 20 rows of trees ran from East
to West (each row consisting of 13 tree) were
examined through one year from beginning of
January to late December. Leaf samples were
collected weekly starting from start of January
until late December of the same year.

Sampling and examination:
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Twenty apple leaves weekly were taken
randomly from trees and placed directly in paper
bags and transported to the laboratory. All mite
stages individuals (eggs, mature, immature stages,
and adults) were counted using stereoscopic
binocular microscope with the help of 20* hand
lens and mean numbers of P. ulmi were calculated.
Meanwhile, the daily rates of temperature were
taken from the central Meteorological Department,
Ministry of Scientific Research during sampling
periods.

The percentages of infestation reduction
pre- and post-treatment application swere
calculated according to the equation of Henderson
and Tilton (1955) as follows:

Reduction % = 1-[(5)*(<)]*100,
Where

A= Mean No. of mite individuals on leaves in
treatment after spraying.

B= Mean No. of mite individuals on leaves in
treatment before spraying.

C= Mean No. of mite individuals on leaves in the
check before spraying.

D= Mean No. of mite individuals on leaves in the
check after spraying.

Table (a) : Pesticide chemicals used in the 1% trial experiment

Trade name Common hame Application rate (mlI/100 liter)
Dumper (55 SC) Fenbutatin-oxide 100

Tinam (1.8 EC) Abamectin 50

Chitosacarid (4 EC) Chitosan 250

K -silicate (40 EC) Potassium silicate 400

K —oil (95 EC) Petroleum oil 1000

Thiofan (80 WG) Sulfur 200g

EC= Emulsifiable Concentrae,

WG= Water dispersible Granules

Table (b): Pesticide chemicals used in the 2" trial experiment

Trade name mixtures

Common name
(mixtures)

Application rate
(ml1/2100 liter)

Tinam + Thiofan (1.8 EC + 80 WG) Abamectin + Sulfur 25+200¢g
Tinam + K - oil (1.8 EC + 95 EC) Abamectin + P. oil 25+ 1000
Tinam + K - silicate (1.8 EC + 40 EC) Abamectin + K - silicate 25+ 400
Tinam + Chitosacarid (1.8 EC + 4 EC) Abamectin + Chitosan 25+ 250

K — silicate + Thiofan (40 EC + 80 WG) K. silicate + Sulfur 400+ 200 g
K —silicate + Chitosacarid (40 EC + 4 EC) K. silicate + Chitosan 400+ 250
Chitosacarid + Thiofan (4 EC + 80 WG) Chitosan + Sulfur 250 +200¢g

EC= Emulsifiable Concentrae, WG= Water dispersible Granules
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RESULTS AND DISCUSSION

Population dynamic of the European red mite
Panonychus ulmi (Koch) on apple trees during
the course of study (2020 and 2021)

The first appearance of mite showed on
April 14" and vanished on October 11 (season
2020 Fig. 1), while the second was on April 13",
and vanished on October 5% (season 2021 Fig. 1).

The data showed three activity peaks for
the mite, in the first season, the first peak was
appeared at the 2" week of May (373 mite
individuals/20 apple leaves), while the second peak
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was at the 1 week of June (384 mite
individuals/20 leaves), and the third peak was at
the 3 week of August (482 mite individuals/20
leaves Fig. 1). Cuthbertson A. G. S. (2000).

The second season, the first higher peak
was during the 2" week of May (376 mite
individuals/20 leaves), while the second peak was
on the last week of June (359 mite individuals/20
leaves), and the third peak occurred at the 2™ week
of August (411 mite individuals/20 leaves Fig. 1).
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Fig. (1): Population Dynamics of European red mite P. ulmi on apple trees (mean No. /20 leaves) during seasons 2020-2021 (April -
October)
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Temperature was appropriate for the mite
activity and they are around 30°C (Table 1). This
means that this period were appropriate for the
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activity of P. ulmi on apple trees, again the
presented results are in agreement of those reported
by Mohd Yaqoob Dar et al. (2018).

Table (1): Temperature (°C) recorded during the period of examination of two successive
seasons of 2020 and 2021

Season  Temperature Temperature (°C) during the season of 2020-2021

April  May  Jun July  August September  October

Max. * 294 347 363 365 36.2 34.1 30.1

2020 Min. 13.1 193 204 216 21.4 20.2 17.1

Med. 21.25 27.0 28.35 29.05 28.8 27.15 23.6

Max. * 296 349 361 363 36.5 34.4 31.2

2021 Min. 13.3 188 206 214 21.9 20.6 17.4

Med. 2145 26.85 28.35 28.85 29.2 27.5 24.3
*Max. = Maximum temperature, Min. = Minimum temperature and Med. = Medium

temperature.

Evaluation of certain pesticide against the The mean number of alive mite

individual/20 fixed and labeled leaves before and
after the application of the tested agrochemicals
and the reduction percentage of alive mite
individuals after 3 applications of each treatments
on three apple trees during two seasons of study are
shown in (Fig. 2).

European red mite P. ulmi (Koch) on apple trees
during two successive seasons (2020 and 2021)

The first season 2020
The first spray

m Pre-treatment  ® Reduction Mean (%)

m Pre-treatment ® Reduction Mean (%)
400

350
300
250
200
150
100

50

Mean No. of mite Individuals/20 leaves

Fig. (2): Evaluation of certain agrochemicals and their mixtures against the European red mite
individuals, P. ulmi (Koch) infesting apple trees

The statistical analysis showed for all
tested agrochemicals efficiency against the P. ulmi,
where  compounds  Fenbutatin-oxide  and
Abamectin  were the most effective tested
compounds showing reduction 97.7 and 89.9%,
respectively. While come both two compounds P.
oil and Sulfur showed the lower reduction
percentage of 64.1 and 59.5%.

come both three mixtures (Chitosan with K.
silicate), (Chitosan with Sulfur) and (K. silicate
with  Sulfur) showed the lower reduction
percentage of 84.7, 82.7 and 81.6%, in respect, as
compared with the other tested compounds and
mixtures.

The statistical analysis showed certain
differences between the running treatments
concerning their effect on the number of the mite
individuals infesting the tree leaves. For that the
farmer can choose one from of these agrochemicals

Mixtures (Abamectin with Chitosan) and
(Abamectin with K. silicate) were the most
effective tested mixtures showing higher
reductions of 95.8 and 95.4%, respectively. While
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or mixtures and the cheaper will be the best to
reduce the costs of control.

The second spray
Fig. (3) presented the mean numbers of
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evaluated treatments after the second spray during
the study season 2020, where Fenbutatin-oxide
was the most effective gave 97.9%, followed by
Abamectin gave 90.2%, On the other hand, P. oil
and Sulfur showed the lower reduction percentage
of 64.8 and 60.1% in respect.

the P. ulmi individuals/20 leaves and the

infestation reduction percentage of different
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Fig. (3): Evaluation of certain agrochemicals and their mixtures against the European red mite

individuals, P. ulmi (Koch) infesting apple trees

Mixtures more or less had a considerable
effect against of the P. ulmi (Abamectin with
Chitosan) was the most effective mixture showing
the highest reduction of the mite calculated by
95.1%, while (Chitosan with Sulfur) and (K.
silicate with Sulfur) showed the lower reduction
percentage of 82.1 and 81.4% in respect, as
compared with the other tested mixtures, no
significant differences between them.

The third spray
Effect of the third spray treatments on P.
ulmi shown in (Fig. 4) Fenbutatin-oxide recorded

the highest of reduction percentage 97.5%,
followed by Abamectin 90.7%, while come P. oil
and Sulfur in last order where gave reduction
percentage 65.0 and 61.1%.

Mixture (Abamectin with Chitosan)
recorded the highest reduction percentage 95.3%
followed by (Abamectin with K. silicate) 94.9%,
mixtures (Chitosan with Sulfur) and (K. silicate
with  Sulfur) recorded the lower reduction
percentage of 83.9 and 82.5.

H Pre-treatment
450

® Reduction Mean (%)

= GRM (%)

leaves

Mean No. of mite Individuals/20

Fig. (4): Evaluation of certain agrochemicals against the European red mite P. ulmi (Koch)

infesting apple trees
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Mean No. of mite Individuals/20
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391
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Sulfur Chitosan Sulfur check

Fig. (5): Evaluation of mixtures against the European red mite P. ulmi infesting apple trees

Concerning the calculation of the general
reduction mean (GRM) for 3 sequential
applications of the tested agrochemicals during the
first season of 2020 are presented and shown in
(Fig. 4), it was obvious that Fenbutatin-oxide was
the most effective evaluated compound giving the
highest general mean of reduction of the mite
individuals calculated by 97.7%, followed by
Abamectin 90.3% in respect. Although both P. oil
and sulfur showed their activity for reducing the
individuals of the mite, they came in the last rank
without significant differences between them and
their recorded (GRM) were 64.6 and 60.3% in
respect.

On the other hand the mixture
(Abamectin with Chitosan) was the most effective
evaluated mixture giving the highest general mean
of reduction of the mite individuals 95.4%
followed by the application of (Abamectin with K.
silicate) 94.6% in respect. Although both (Chitosan
with Sulfur) and (K. silicate with sulfur) showed
their activity for reducing the individuals of the
mite, they were the least effective mixtures as
compared with the other tested mixtures and they
came in the last rank without significant

differences between them and their recorded
(GRM) were 82.9 and 81.8% in respect.

The second season 2021
The first spray

During the season of 2021 three sprays on
leaves were chosen from 4 branches located in the
four directions around each tree. Showed (Fig. 6)
for all the tested compounds efficiency against P.
ulmi  both compounds Fenbutatin-oxide and
Abamectin were the most effective tested
compound showing higher reductions of 97.1 and
90.0% in respect. as compared with the other tested
compounds. While come both P. oil and Sulfur
showed the lower reduction percentage of 64.3 and
61.0% in respect.

While showed that for all the tested
mixtures, high efficiency against the P. ulmi,
nevertheless, mixture (Abamectin with Chitosan) it
the most effective tested mixture and have a high
effect showing the higher mite reductions of
95.7%. Meanwhile (K. silicate with Sulfur) was the
least effective tested mixture 80.9% as compared
with the other evaluated mixtures.
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Fig. (6): Evaluation of certain agrochemicals and their mixtures against the European red mite

individuals, P. ulmi (Koch) infesting apple trees

The second spray

Results presented in (Fig.7) showed that the effect
of the second spray of different evaluated
compounds against the P. ulmi. All the evaluated
compounds showed a considerable effect. Two
compounds Fenbutatin-oxide and Abamectin was
the most effective compounds 97.8 and 90.8%
respectively. While come both two compounds
Petroleum oil and sulfur showed the lower
reduction percentage of 64.7and 62.1% in respect.

Generally, all the evaluated mixtures showed
considerable effect, but mixtures (Abamectin with
Chitosan) and (Abamectin with K. silicate) was the
most effective mixtures 95.7 and 94.3% in respect.
While come both two mixtures (Chitosan with
Sulfur) and (K. silicate with Sulfur) showed the
lower reduction percentage of 83.5 and 82.0% in
respect, as compared with the other tested
mixtures.

Mean No. of mite Individuals/20 leaves

400
350
300
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100

m Pre-treatment m Reduction Mean (%)

368

® Pre-treatment ® Reduction Mean (%)

400

350
300
250
200
150
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Mean No. of mite Individuals/20 leaves

as compared with the other tested compounds.

Fig. (7): Evaluation of certain agrochemicals and their mixtures against the European red mite

individuals, P. ulmi (Koch) infesting apple trees

The third spray

Fig. (8) showed that the third spray
assured again that two compounds Fenbutatin-
oxide and Abamectin was the most effective
evaluated two compounds 99.0 and 90.5%, while
compounds (P. oil and Sulfur) was the least
effective 65.0 and 62.7% in respect. as compared

with the other tested compounds, also assured
again that mixture (Abamectin with Chitosan) was
the most effective evaluated mixture 94.3%, while
mixture (K. silicate with Sulfur) was the least
effective 83.2% as compared with the other tested
mixtures.
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The calculation of GRM for 3 sprays is
shown in (Fig. 8) two compounds Fenbutatin-oxide
and Abamectin was proved for the second season
the most effective, given the highest reduction of
the P. ulmi individuals that detected on the leaves
of apple trees calculated by 97.9 and 90.4% as
compared with the other tested compounds, was
followed by the compounds application of
Chitosan, K. silicate, P. oil and Sulfur 75.9, 70.8,
65.0 and 62.7% in respect.

Mixture (Abamectin with Chitosan)
was proved for the second season to be the most
effective evaluated mixture where gave the highest
reduction of the P. ulmi individuals that detected
on the leaves of apple trees calculated by 95.2% as
compared with the other tested mixtures, was
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followed by the application of (Abamectin with K.
silicate), (Abamectin with P. oil), and (Abamectin
with Sulfur) (94.1, 93.2 and 92.8% in respect).
While come mixtures (Chitosan with K. silicate),
(Chitosan with Sulfur) and (K. silicate with Sulfur)
showed the lower reduction percentage of 84.8,
83.5 and 82.0% in respect, as compared with the
other tested mixtures.

The results showed that all compounds
and mixtures have a good effect against the P. ulmi
and can be used depending on their coast. The
statistical analysis showed certain differences
between the running treatments concerning their
effect on P. ulmi, could be considered as an
effective acaricide in the IPM programs.

H Pre-treatment
450

m Reduction Mean (%)

u GRM (%)

400 394

350

379

300

250
200

150
100

Mean No. of mite Individuals/20 leaves

Abamectin Abamectin Abamectin Abamectin K. silicate +K. silicate + Chitosan + Untreated
+ K. silicate + Chitosan

+ Sulfur + P. oil

‘5‘60
Fig. (8): Evaluation of certain agrochemicals against the European red mite individuals, P.  ulmi (Koch)
infesting apple trees
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Fig. (9): Evaluation of mixtures against the European red mite individuals, P. ulmi (Koch) infesting apple

trees

The results have been obtained in our study is
supported by those published by (Agnello et al.,
2020), and can be used as tools in (IPM) programs

to replace conventional acaricides (Pree et al.,
2000).
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When they evaluated the efficacy of many form
Abamectin and other compounds against P. ulmi,
in the integrated pest management (IPM) programs
(Said O. et al., 2020).

Meanwhile, found the application of silicon is
provides a viable component of integrated
management of insect pests and diseases because
there is no pesticide residues in food or the
environment (Laing M. D et al., 2006).

Also when evaluated the efficacy of Chitosan
against of P. ulmi gave a good results (Hala H. A.
2020).

In experiment during two successive seasons
concluded that all compounds Fenbutatin-oxide,
Abamectin, Chitosan, K. silicate, P. oil, Sulfur and
all mixtures, were effective against of P. ulmi.

Furthermore, all mixtures and agrochemicals were
the less harmful affect against the beneficial
predatory mite, Therefore, all compounds can
playing a big role for controlling of P. ulmi, and
conserving the beneficial non-targeted organism if
it was used within an IPM program for controlling
apple trees pests.

From results during two study seasons, we
recommend by using these mixtures and
agrochemicals in (IPM) programs for control P.
ulmi and other mites infecting apples. Also to
obtain a safe healthy production and increase the
obtain to presented a good foods and conservative
on health of individual and society.
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