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brown mite Eutetranychus orientalis (Klein) on citrus trees namely:
Efficiency of two Acaricides (Biomectin 5% EC as biocide and Dember
55%SC as chemical compound) ; efficiency of two types of sprayers
(Knapsack motor sprayer Arimitsu (740 L. /Fed.) and conventional motor
sprayer Wisconson (1200 L. /Fed.) ; efficiency of analytical method for
the residue analysis of a novel Acaricide Biomectin 5% EC and its
dissipation in the citrus fruits. The obtained results reported that, Dember
55%SC was most effective than Biomectin 5% EC by using spraying
methods mentioned above, the reduction percentages were, 92.17 % and
90.56 % for Dember 55%SC by using Knapsack motor sprayer Arimitsu
(740 L. /Fed.) and conventional motor sprayer Wisconson (1200 L.
/Fed.), respectively, while the acaricides Biomectin 5% EC gaves
reduction percentages, 88.31 % and 84.41 % by using Knapsack motor
sprayer Arimitsu (740 L. /Fed.) and conventional motor sprayer
Wisconson (1200 L. /Fed.), respectively. A satisfactory coverage was
obtained on citrus trees and ground spray holders. The spectrum of
droplets ranging between 111-177 microns (VMD). With sufficient
number ranging from 54-224 N/cm?.

Abamectin residues were extracted from orange samples and the
extract was cleaned up according to QUEChERS method and determined
by high-performance liquid chromatography with photo diode array
detector (HPLC-DAD). The dissipation half-life time and the pre harvest
interval (PHI) of abamectin residues in orange were 2.66 and 14.02 days,
respectively in the case of Knapsack motor sprayer Arimitsu . Whole in
the case of conventional motor sprayer Wisconson were 4.85 and 14.1
days, respectively. These results, pointed to that the first method of
spraying (Knapsack motor sprayer Arimitsu (740 L. /Fed.)) was more
effective than the other method (conventional motor sprayer Wisconson
(1200 L. /Fed.)

INTRODUCTION

From an economic point of view, citrus fruits occupy first place in terms of fruit
production and exportation in Egypt.



The citrus brown mite, Eutetranychus
orientalis (Klein) one of the series mite pests
infesting citrus trees where it concentrates
around oil glands on leaves and fruits, and
sucks the sap, causing the development of
white spots that turn the surface of leaves
and fruits pale green which reduces the
quality and quantity of the crop (Dharmaraju

and Reddy, 1975, in Bhumannavar and
Singh, 1986). The pesticides have a great
hazards on man, animal, plant and

environment in addition the development of
resistance of insects to most conventional
pesticides which prompting the scientists
to search on new, alternative insecticides like
biotic agents and which achieved a great
success in controlling many insects such as
citrus brown mite with safe, cheap and
effective methods. Also, suitable ground
equipment for spraying in field has a great
importance in controlling pests a definite
amount of insecticide & water and minimum
lost spray on ground to avoid environmental
contamination (Jepson, 2009). Abamectin
belongs to the family Avermectins which are
macrocyclic lactones produced by the
actinomycete Streptomyces avemitilis. It is a
mixture of two homologues containing about
80% Avermectin Bla and about 20%
avermectin B1b (Pesticide Manual, 1994).

Governments and international
organizations are regulating the use of
pesticides and are setting the acceptable
MRL When these compounds are applied
according to good agricultural practices,
MRL are not exceeded, but there in correct
application may leave harmful residues,
which involve possible health risk and
environmental  pollution. Teratogenic,
carcinogenic and toxic properties of these
compounds have been reported by (Ali. M.
Abdellseid and Tarek. A. Abdel. Rahman,
2014).

Thus the objective of this paper is
comparison between chemical Acaricide
(Dember 55%SC) and other biocide
compound(Biomactin 5 % EC) contain of
Abamectin as active ingredient to enhance
the biological activity against citrus brown
mite E. orientalis by choose the optimum
spraying  equipment,  persistence  of
Abamectin on orange .

MATERIALS AND METHODS
Pesticides used:

The Pesticides tested are listed in Table
(1) by Trade name, common chemical name,
the manufacturer and the recommended
citrus treatment rate.

Table 1: List of Pesticides commonly used on Texas citrus.

Trade name Common name Application Rate
Biomactin S % EC Abamectin 20 cm/100 L
Dember 55%SC Fenbutatin-oxide 100 ml/100L

Field experiment and sampling
A- Comparison of biopesticide compound
(Biomactin 5 % EC) and chemical
Acaricide Dember 55%SC against Citrus
brown mite E. orientalis

Fifty of citrus trees were chosen at
Qalubia governorate, these trees were highly
infested by citrus brown mite E. orientalis
without pesticides applying. The
experimental design used was complete
blocks.

Effect of type sprayer (Knapsack
motor sprayer Arimitsu (740 L. /Fed.) and
conventional motor sprayer Wisconson

(1200 L. /Fed.) on the effectiveness of
compounds and amounts of solution.

1-Spraying equipment tested on
field:

Two ground application machines were
selected to perform the scope of this work, as
commonly used equipment in applying
pesticides on orange trees. The percentage of
green area to the total orchard area was about
50% and distances of cultivation was 4 x4 m.
The tested equipment could be represented
according to the technical categorization
mentioned in Table (2).




27 Comprehensive Assessment Of Two Compounds and Spraying Equipment For Controlling

Table 2: techno-operational data of certain ground sprayers applied on citrus trees field during season (2013).

Item Knapsack motor sprayer Conventional motor sprayer
"Arimitsu" "Wisconson"
Type of spraying Pneumatic+Rotary Hydraulic
Nozzle type Rotary disc Spray gun (hollow cone)
Number of Nozzle 1 1
Pressure(bar) - 30.0
Spray tank(L) 20 600.0
Rate of application(L/fed) 740 1200
Working speed (Km/h.) 1.2 1.2
Swath width (m.) 2.03 1.3
Flow rate (L/min) 3 5.4
Spray volume\tree 4.62 8.12
Spraying technique Target Target
Productivity (fed./h.) 0.03 0.052
Rate of performance (fed./day) 1.6 2

*calculations of productivity and rate of performance after Hindy (1992).

*Number of orange trees\feddan=160 tree.

* Average height of orange tree about 2 m., age of orange tree=5 year.

2-Calibration and performance
adjustment of the tested equipment:
Collection and measurement of Spray
deposit:

Collection of spray deposit Before
spraying each citrus tree treatments, a
sampling line was constructed of five wire
holder fixed in diagonal line inside each
treatment to collect lost spray between
plants; each wire holder top has a fixed water
sensitive paper (Novartis Cards) on it. Also,
each five citrus trees, the water sensitive
paper cards were fixed as a sandwich
covering each leaf at three levels; upper,
middle and lower and four directions of each
citrus tree; north, south, east and west to
collect the spray deposit on citrus trees. All
cards were collected and transferred
carefully to the labroratory for measuring
and calculating the number of droplets/cm?
its volume (VMD) in all treatments.
Necesary corrections and calculations of
droplets were carried out on basis of that
given by Hindy et al. (1977).

3- Determination of spray deposit:

Number and size of blue spots
(deposited droplets) on water sensitive
papers (Novartis cards) were measured with
a special scaled monocular lens (Striilben)®.
4-Execution of field experiments:
Arrangements of the experiments

Field experiments were carried out
during season 2013 on 19™ June in private
orange field located at tokh district, Kaliobea
Governorate. The temperature was 35°C,
58% average RH and 2 m/sec. average wind
velocity during experiment. The mean
meteoroiogical conditions during testes were
suitable for spraying according to Yates €t
al. (1963).

The Selected area split into 4 plots and
control plot, two raws of citrus trees between
treatments were not spraying as barrier zones
to avoid drift spray, spraying operations have
not been done with any insecticides before
execution the field experiment. The
experimental field was divided into two plots
were sprayed with recommended rate of
Biomectin, and another two plots with one
alternative insecticide Dember, respectively.
A-Efficiency of analytical method for the
residue analysis of a novel Acaricide
Biomectin 5% EC and its dissipation in
the Citrus fruits.

1. Chemical and reagents:

All organic solvents were of HPLC
grade and supplied by Merck, USA. Primary
and secondary amine (PSA, 40 Im Bondesil)
was purchased from Supelco (Supelco,
Bellefonte, USA). Anhydrous magnesium
sulphate was of analytical grade, purchased
from Merck, USA, and was activated by
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heating at 250°C for 4 h in the oven before
use and kept in desiccators.

2-Sample

Sampling was performed by randomly
collecting from various places of the
experimental. Three replicate samples (about
one kg each) were collected from pesticide-
treated fruit and the leaves of the treated
trees. Samples were taken 2 h after the
pesticide application. Subsequent samples
were taken 1, 4, 7, 10, 15 and 21 days after
treatment. During experiment, a control
sample was taken in each sampling time.
Immediately after collecting the samples, the
samples were homogenized and sub
sampling ~was  done  where three
representative samples of 50 g were taken.
Samples were then placed into polyethylene
containers and frozen at —20°C. The freezed
sub samples were left to reach room
temperature.

Analysis of Pesticide residue-

An analysis of tested pesecticide was carried
out in the Central Agricultural Pesticide
Laboratory, (CAPL), ARC.

Abamectin residues were extracted and clean
up from orange fruits according to
(Anastassiades et al. 2003).
4-Determination of Abamectin residues:
The residue was redissolved in 2 mL of
acetonitrile for analysis by HPLC. HPLC
analysis was performed with an Agilent 1100
HPLC system (USA), with photodiode array
detector. The chromatographic column was
C18 Zorbax SB. Flow rate of mobile phase
(acetonitrile /Methanol/water = 45/ 40/15
v/v/v) was 1.5 mL/min, and injection volume
was 20 uL. Detection wave length for
detection of Abamectin was set at 245 nm.

The retention time of Abamectin Avermectin
Bla and about avermectin B1b) was about
8.5 and 11.26 min.

Recovery studies were carried out by spiking
3 replicates of untreated date samples
(control) with 50, 100, and 50 mg/kg of
Abamectin. Samples were analyzed using
their prescribed procedure and mean values
of the three replicates were calculated.
Recovery percentages were satisfactory for
the Abamectin and ranged from 92.88 % to
97.66 %. The minimum detection limit of
Abamectin was 0.005mg/kg.

RESULTS AND DISCUSSION

Comparison of biopesticide compound
(Biomactin 5 % EC) and chemical
Acaricide Dember 55%SC against citrus
brown mite E. orientalis.
Regardless of type sprayers and hazard
occurring from each compound on
environment, human and animal the results
in Tables (3,4&S5) reported that the chemical
Acaricide (Dember 55%SC ) was more
effective on citrus brown mite E. orientalis
than the biopesticide (Biomactin 5 % EC),
where is the first one gave 92.17 % and
90.56% reduction in the population of mite
by using (Knapsack motor sprayer Arimitsu
(740 L. /Fed.) and conventional motor
sprayer Wisconson (1200 L. /Fed.),
respectively. While the second (Biomactin 5
% EC) gave 88.31% and 84.41% reduction
of mite population by using type sprayers
mentioned  above,  respectively.  The
statistical ~ analysis showed  Significant
differences between the compounds used
(LSD, 3.68).

Table 3: Mean of two Acaricidal percentage against E. orientalis after (one, two, three and four weeks) from
application by using Knapsack motor sprayer (Arimitsu) (740 L. /Fed.)

Trade name Rate of No. of mites No. and % reduction of mites after treatment Total avera-
applicati-on before One week Two week Three week Four week ge of %
\ 100 liters treatmen-t reduction
of water( cc) No. %R No. %R No. %R No. %R
Biomactin 5 %EC 20 199 41 86.1 39 89.6 44 89.1 49 88.4 88.31
Dember 55%SC 100 390 50 91.3 61 91.6 57 92.1 60 92.8 92.17
Control 240 356 — 450 — 487 — 510 — —
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Table 4: Mean of two Acaricidal percentage against E. orientalis after (one, two, three and four weeks) from
application by using conventional motor sprayer (Wisconson )(1200L. /Fed.)

Trade name Rate of No. of No. and % reduction of mites after treatment Total avera-
applica- mites ge of %
t%on V100 before One week Two week Three week Four week reduct-ion
liters of treatme-nt
water (cc) No. %R No. %R No. %R No. %R

Biomactin %5EC 20 212 49 84.4 47 88.2 54 87.5 61 86.5 84.41

Dember 55%SC 100 470 81 88.4 75 91.5 85 91.14 89 91.1 90.56

Control 240 356 —_ 450 f— 487 —_— 510 f— —

Table 5L Differentiation between variable factors
Knapsack motor sprayer (Arimitsu) (740 Conventional motor sprayer (Wisconson)
L. /Fed.) (1200 L. /Fed.) LSD
Biomactin 20c | Dember 100cc Biomactin 20cc | Dember 100cc
3.12 3.14 LSD
3.68 LSD

In despite of  highly percentage
reduction of mite population in case of using
Dember 55% SC there are other factors
effect on The possibility of using  this
compound in application such as (safety,
cost, Sustainability).

B. Comparison between two sprayers by

mean's of Droplet numbers and sizes:

The optimum spectrum of droplets for
controlling insects of field crop should be
sized between 140 and 200 um (VMD) with
number not less than 30 and 50 droplets/cm?
distributed homogeneously on the treated
target (Burt et al., 1970) and Himel (1969).
The following general trends could be
extracted from the obtained data and may
help in better understanding to the
experimental results from Table (6).

I) In this work, the minimum size of
measured spots was however about
50um. This is due to the limited
capability of the available technique of
measurement, which means logically
that a lot of invisible fine spots smaller
than 50um should occurred within the
measured spots. This might clarify the
appearance of certain reasonable
killing results in some experimental
treatments.

II) The range of droplets spectrum (VMD
and N/ecm?®) deposited on both the
artificial and natural targets by using
total recommended dose, used were
111 & 177um, and 54 & 224 N/em’
respectively.

IIT) The lost spray on ground, between
plants, was the only measured loss,
whereas other sources of loss such as
by wind (drift), evaporation,... etc,
were not subjected to investigation
throughout this work.

The obtained results in Table (6)
confirmed the positive relationship between
spray volume and droplet sizes, which
affects negatively the number of formed
droplets. Taking into account that the main
studied factors affecting the spraying, were
the rate of insecticide application, the
specifications of the pesticide, its
formulation and its mode of action, age of
orange trees and level, position of deposited
spray and the meteorological conditions
during application of the treatments. The
percentages of number of droplets /cm” in
the case of Arimitsu Motor sprayer, were
15& 21 in the case of Biomectin and
Dember, respectively. But, in the case of
Wisconson sprayer the percentage of the
same droplets number/cm® were 34.5& 40
for Biomectin and Dimber, respectively.

V) Data in Table (6) showed that, there
was a significant differences between both
the distribution percentages of droplet sizes(
LSD=12,56 for equipment,32.022 for levels
and 12,56 for compounds)and for the
droplets number/cm* (LSD=27,898 for
equipment,71,126 for levels and 27,898 for
compounds).
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Relations between spray quality and
bioresidual effects of certain insecticides
applied on orange trees.

Data in Table (6) showed that,
Biomectin at its recommended rate 20
cm/100 L.and Dimber at its recommended
rate was 100 ml/100 L., using two ground
spraying equipment and varied spraying
volumes depending on the sprayer used.

Data indicated that, in general all the tested
spraying equipment gave satisfactory
coverage on orange trees i.e. more than 50
droplets / cm?, and droplet sizes ranged from
111 to 177 pum (VMD)., but the difference in
the mortality percentage was due to the
different mode of action of the two
insecticides used.

Table 6: Spray coverage on Orange trees and ground houm lders produced by certain ground spraying
equipment, at season (2013) using total recommended dose rate of certain insecticides against

Eutetranychus orientalis at Qaliobia governorate

Equi Conventional (Wisconson) Knapsack mist blower
quipment Motor Sprayer (Arimitsu)
Application
Rate L/Fed. 1200 740
Acaricide used Biomectin Dimber 100 Biomectin Dimber 100
20cm/100L cm/100L 20cm/100L cm/100L
Level targets N/em> | VMD | Nem®> | VMD | N/em® | VMD | N/em?> | VMD
Top North 98 140 - - 100 165 96 114
Top South 94 145 104 162 99 166 151 126
Top East 100 134 125 145 120 142 114 155
Top West - - - - 126 140 104 153
Middle North - - 150 136 115 145 96 114
Middle South 102 111 146 133 175 175 59 115
Middle East 113 131 54 120 110 144 100 117
Middle West - - - - 170 177 109 143
Bottom North - - 103 150 65 120 115 145
Bottom South 96 118 - - 59 124 110 142
Bottom East 60 166 110 154 224 146 141 137
Bottom West - - - - 110 135 110 137
Mean 102 133 105 143 123 138 109 133
Cards ;)n ground 54 120 59 115 21 193 29 157
% N/Cm” on ground
(lostspray) 34.5 - 40 - 15 - 21 -

A satisfactory coverage was obtained
on citrus trees, the droplet spectrum was
obtained in field experiment was agreed with
the optimum droplet sizes which mentioned
by Himel (1969) and Carman (1975) The
best obtained result was 740 L./Fed. As
spray volume, 135um and 116 droplets/cm?,
these results agreed with (Himel et al., 1969)
and Carman (1975) in the optimum droplet
size to control citrus pests by ground
equipment, Biomectin revealed the best bio-
efficiency results with the two tested
sprayers (Arimitsu) motor sprayer (740
L./fed.) and wisconson motor sprayer (1200
L./fed.) followed by Dember with the same
sprayer and these results agreed with Hindy
et al. (2004) and Genidy et al. (2005) which
recommended KZ oil and Pyriproxyfen

followed by Agerin using low volume
spraying because of reducing the time lost in
process filling the machines, improve the
homogeneity of the spray solution on the
plant leaves and saving the lost spray of the
ground. The data showed that Arimitsu
motor sprayer (640L./fed.) is the best
equipment to control on orange trees. Also,
the lowest spray volume and the lowest
percentage of lost spraying between plants,
these results were agreed with Hindy et al.
(1997) who mentioned that, there was a
positive relationship between rate of
application and lost spray on ground.
Generally, Biomectin and Dember are recent
insecticides that avoid the activity of citrus
brown mite on citrus trees, and safe the
children who were picked manually orange
during hot days and saving also the
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traditional insecticides which injures the
human body and the agricultural
environment.
C-Efficiency of analytical method for the
residue analysis of a novel Acaricide
Biomectin 5% EC and its dissipation in
the Citrus fruits.

Data summarizes in Table (7)
represent the amounts of Abamectin residues
detected in pulp ,peel and total orange fruits

Comprehensive Assessment Of Two Compounds and Spraying Equipment For Controlling

after different intervals of orange trees spray
with two  spraying techniques. It was
obvious that, the amounts of total Abamectin
initially detected in orange were 5.367 and
7.508 mg/kg for knapsack sprayer equipped
740L\fed. and Conventional motor sprayer
1200 L\fed., respectively. These amounts
decreased gradually till reached undetectable
amounts after 15 days both of two spraying
techniques.

Table 7: Residues of Abamectin (mg/kg) in /on peel and pulp of orange fruits by different spraying techniques

under field conditions.

Time knapsack motor sprayer 740L\fed. Conventional motor sprayer1200L\fed.
interval.
m(g;/: s Peel Pulp Total Peel Pulp Total
mg/kg* Y%loss mg/kg* % mg/kg* Y%loss mg/kg* %loss mg/kg* % mg/kg* Y%loss
Migration Migration
0 5.36 00 0.007 0.13 5.367 00 7.5 00 0.008 0.1 7.508 00
1 3.79 29.29 0.043 0.8 3.833 28.58 5.38 28.26 0.54 0.72 5.92 21.15
4 1.05 80.41 0.086 1.6 1.136 78.83 3.07 59.06 0.98 1.36 4.05 46.05
7 0.99 81.52 0.03 0.55 1.02 80.99 1.02 86.4 0.05 0.06 1.07 85.74
10 0.51 90.48 0.005 0.009 0.515 90.40 0.7 90.66 0.009 0.012 0.709 90.55
15 0.009 99.83 ** 0.009 99.83 0.008 99.98 wx 0.008 99.89
21 ok sk ok ek ok ek
TO0.5 242 Ll 2.66 364 | 4.85
(days)
PHI 14.02 14.1
(days)
e ‘*=average of 3 replicates
e **=Dlow detection limit(0.005 mg. kg™)
e MRL=0.01 mg. kg-1 Reg (EU)No 600/2010
e % Migration in relation the initial deposits on peel

Abamectin dissipated rapidly after
application. The concentration of Abamectin
1 h after treatment in orange peel and pulp
were (5.36 and 7.5 mg/kg) and (0.007 and
0.008 mg/kg) for knapsack sprayer 740
L\fed. and Conventional motor sprayer 1200
L\fed., respectively.

The mounts of Abamectin residues
reached the orange pulp were increased
gradually to reach maximum level when
determined after 4 days of treatment being
0.086 and 0.98 mg/kg indicating 1.6 and
1.36% for knapsack motor sprayer 740L\fed.
and Conventional motor sprayer 1200 L\fed.,
respectively, migration of the initial deposits.
The migrated residues were decreased
gradually in orange pulp to reach 0.005 and
0.009 mg/kg after 10 days of treatment,
representing 0.009 and 0.012 % migration
respectively. At the end of the experiment 21
days undetectable amounts were recorded for
two spraying techniques.

The dissipation rate of orange fruit
exhibited a first order kinetics. The half-life
of Abamectin calculated in knapsack motor
sprayer and Conventional motor sprayer,
treated at recommended dose were 2.66 and
4.85 days, respectively Table(7). European
Union MRL for Abamectin in orange fruit is
0.01 mg/kg. It can thus be concluded that the
preharvest interval (PHI) of Abamectin on
orange fruit were 14.02 and 14.1-days for
two spraying techniques after the treatment.
Finally, the obtained results were proved
that:

e The residue amounts in orange
fruits were much higher in case of
Conventional motor  sprayer
1200L\fed.  than  that with
knapsack sprayer 740 L\fed..

e The rates of disappearance were
much slower in Conventional
motor treatment comparisons to
knapsack motor sprayer.
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e The migration percentages of two
tested spraying techniques from the
peel to pulp were increased
gradually throughout the first four
days to reach maximum level after
which gradual decrease took place
until the end of experimental period
21 days to reach 0.00 percentages.

These results were harmonize with
other investigators working on residues of
Abamectin in the same crop and other
(Yutakea et al., 1985), (Attalla., 2006),
(Sayeda et al.,, 2013) and ( Ali. M.
Abdellseid and Tarek .A. Abdel.Rahman,
2014).

CONCLUSION

The wused Biomectin and Dember
produce a great and strong proof to be used
as controlling agents against citrus brown
mite in field. The main factor governing the
present study is formation of spray quality of
the combined action of atomization process
(sprayer) under the specific physical
properties of the tested formulations, fixed
operational conditions and suitable ambient
climatic conditions according to the nature of
the tested insecticides. The spray bulk
produced by the tested spraying techniques
was distributed mainly on the different
surfaces and levels of the treated trees and
ground holders, as well as lost spray on the
ground between trees, By using various
spraying volume rates, through various
atomization methods with a certain ground
equipment used, bio-efficacy results of
pesticides against citrus brown mite
infesting orange trees during early season
showed a significant effect with Biomectin
and Dember between all the treatments. It
could be recommended to utilize Biomectin
whitch is more effective than Dember in
controlling citrus brown mite on citrus trees.
It could be recommended that the most cheap
available and effective with Knapsack motor
sprayer Arimitsu (740L./fed.) for controlling
citrus brown mite.
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