i{{® MedCrave

Step into the Wonld of Research

Horticulture International Journal

Research Article

8 Open Access ‘@

Investigation of formulation preparation of two plant
extracts and determination of the effectiveness on
Tetranycus urticae Koch.(Arachnida: Tetranychidae)

Abstract

In this study fruits extracts of Melia azederach L. (Meliaceae) and Allium sativum L.
(Amarylliaceae) were prepared and formulation studies of these extracts were carried out
with several inert ingredients. The quality tests of these extracts were performed. According
to the results of these tests, preparations, which were found successfully, were separated/
chosen for effectiveness studies on Tetranycus urticae Koch. The acaricidal effect of the
formulations/preparates were carried out on 7. urticae by using leaf dipping method under
laboratory conditions. Effects of prepared formulations at three different concentrations
(5, 7, 10 ml/L) were determined on 7. urticae. According to the results of laboratory
studies, the highest dose found to be effective and theirs two upper doses (10, 15, 20 ml/L)
were taken to examine effect on mites at the greenhouse conditions. Each plot consists of
10 plants. When the density of mite population 1-3 live individual/leaf, the plants were
sprayed. Counts were carried out before application of formulations and after application
1, 3 and 7 days. Neem Azal T/S was applied as standard in greenhouse trials. The highest
effect was at the highest dose of extract of M. azedarach (88.42%). Similar results were
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obtained in greenhouse trials.
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Introduction

Vegetables are grown in both greenhouse and field conditions in
almost all regions and it constitutes 95% of the total greenhouse in
Turkey.!

The spider spotted mite, Tetranychus urticae Koch
(Acarina:Tetranychidae) is one of the most important pests responsible
for yielding losses to many horticultural ornamental and agronomic
crops. Ithas been reported that the mite has attacked about 1200 species
of plants, of which more than 150 are economically significant.” It is
revealed that 7. urticae causes remarkable economic loss by reaching
high density.® 7. urticae fed by puncturing and draining the contents,
producing a characteristic yellow speckling on the leaf surface. They
also produce silk webbing which is clearly visible at high infestation
levels.* The mites feeding causes graying or yellowing of the leaves
and 40-60% loss of product In addition, it causes the spread of various
virus diseases.’

Synthetic pesticides are generally utilized against the two spotted
spider mite, as they are easy to apply, effective. However, using
pesticides for a long time causes an ecological imbalance, side effects
on natural enemies, and environmental pollution.® The mite is also
difficult to control due to their resistance to many commonly used
pesticides.”®

Because of the adverse effect of pesticide use, alternative control
methods are being researched for Turticae. Some of the alternative
control methods including acaricidal effects of the plant essential
oils, plant preparations and microbial secondary metabolites on
Turticae are currently being researched .>!! There are so many studies
about effect the extracts of M. azedarach and A. sativum. It was
determined that the extracts M. azedarach showed strong antifeeding
effect and ovicidal effect on Leptinotarsa decemlineata Say (Col.:

Chrysomelidae).'>"* Erdogan et al.'* reported that the extracts of 4.
sativum had the highest mortality rate on 7. urticae.

Many studies have been conducted to search for alternative
chemical pesticides in our country and studies are continuing.
However, most of the studies have remained in the research stage and
there are no biopesticides recorded to the application. Especially in
organic agriculture where chemical pesticides are not allowed to be
used, biopesticides have been needed to control pests. All recorded
biopesticides are overseas and have no biopesticides available for each
product. In our country, which has a very rich flora, it is important to
study on biopesticides of plants origin, and to evaluate the research
results in a way to be applied to this subject. The application of
biopesticides obtained from local sources and plant origin substances
is expected to fill the gap in the area of organic agriculture, integrated
products and good agricultural practices and will significantly
contribute to the national economy.

The aim of this study was to determine the insecticidal effects
of the extracts obtained from A. sativum and M. azederach and the
formulations prepared against 7. urticae

Materials and methods
Plants material

Plants used in the study were gathered from three different the
provinces during 2016. M. azedarach was collected from Adana
province, A. sativum was collected Kastamonu. Both of plants were
used their frits to prepare extracts.

Preparing the extracts

Plants and fruits collected for extract preparation dried for 3-4
days without being exposed to sunlight and then grinded with mill.

Horticult Int J. 2019;3(3):160—164.

”IIII Submit Manuscript | http://medcraveonline.com

160

©2019 Erdogan et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
BY NC

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/hij.2019.03.00124&domain=pdf


Investigation of formulation preparation of two plant extracts and determination of the effectiveness on

Tetranycus urticae Koch.(Arachnida:Tetranychidae)

Dried fruit and plants weighed 100 g into the glass, and then ethanol
(99.9% purity) was added to flasks with 1:8 (w/v) ratio. The samples
were extracted with a direct solvent under reflux in a water bath
set at 60 °C for two hours. At the end of two hours, the extract was
filtered through a filter paper and then taken out of the glass balloon.
Ethanol was added to the remain part with the same ratio 1:8 (w/v)
and extracted for another two hours in a water bath set at 60°C for
complete extraction of phenolic components. After two hours the
second extract was filtered through a filter paper to the same glass
balloon. The solvent of the extract was evaporated to dryness in a
vacuum rotary evaporator at 60°C.'>!¢ Three-five grams of extract
were obtained from a total of 100 g of dry matter.

Formulation preparation of extracts

The solubility of the extract with the appropriate solvents was
determined based on the physicochemical properties of the components
contained in the extract. The determination of the appropriate solvent
was made by the method proposed by Flanagan'” According to the
method, 1.20 g of extract was weighed into the test tube and 2 or 2
parts by volume of oil, water or appropriate solvents were added in
the form of a maximum of 10 ml of water. After each 2 ml of solvent
addition, the test tube was heated and stirred in a magnetic stirrer.
If the amount of added solvent reached to 10 ml and dissolution did
not occurred, then another solvent was tried by removing the former
solvent from the experiments. In this way by using different vegetable
oils as solvent the most suitable solvent was chosen to dissolve the
extract and most suitable formulation type was selected. Extract was
stirred at 800 rpm in a vertical mixer together with a suitable solvent
and co-formulates by taking into account the physical and chemical
properties of the extract, and then stirred at 4500 rpm for 1.5 hours
in a high-speed vertical mixer until the fineness degree reaches 10-
20 microns and a homogeneous distribution was obtained. Thus,
homogeneous distribution of the insoluble components in the extract
is achieved. The products taken into the resting tank were left for 24
hours and subjected to quality control analyzes.

Quality control analysis

It was conducted quality control tests (as recommended by the
Food and Agriculture Organization of the United Nations (FAO) and
the World Health Organization (WHO) for Suspension concentrate
(SC) formulation.'®

Physical analyzes

Appropriate analyzes of the obtained Suspension Concentrate
(SC) formulation were carried out in the Institute’s laboratories using
CIPAC analysis methods, taking into account the FAO (Food and
Agriculture Organization) Criteria.

Aspect: The Suspension Concentrate (SC) formulation we have
prepared has been determined to be a heterogeneous suspension
(viscous liquids) with a uniform color and a homogeneous structure
when shaken. Once the product has been appropriately agitated, the
bottom is checked with a stick and it is observed that it does not contain
any layer or precipitate. This method has been realized visually.'®

Specific gravity (density): The specific weight of the prepared
formulation was determined by the digital densmeter in our laboratory.
It was waited for the device would become ready by making its own
calibration after it is turned on via the power button. The air of the
sample taken into the syringe was taken and given to the collar
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through the inlet of the sample-measuring chamber. Measurement
button was turned on and waited for the result message on the screen
and the results were recorded.

Wet sieve test: The wet sieve test was performed according to CIPAC
MT 185.

Suspension capability: The suspension capability test was conducted
in according to CIPAC MT 184.

T. urticae culture

T. urticae was reared in the laboratory at 25+1°C and under long
daylight (18 light: 6 dark) and 65-70% relative humidity on potted
bean. The bean plants (Phaseolus vulgaris L.) used in the experiment
all were grown in greenhouse.

Effect of the extracts onT. urticae
Dose-mortality tests

Leaf-Dipping Method; from untreated bean leaves 3 cm in
diameter disc was punched out. These discs were then dipped into the
test solutions (formulations prepared of extracts 1,3, 5, 7 and 10ml/L)
for one minute. The control disc was dipped in 0.01% Triton X-100
solution. Then left to dry for 30 minutes. The treated leaf discs were
placed into petri dishes, which lined with moistened filter paper. Then
10 adults and larva of 7. urticae were introduced onto the treated
discs in separate petri dishes. Same procedure was used for control."
The experiment was replicated 10 times including control. For each
petridish contained 10 adult 3 days old first larval stage was used.
Data collection started after 1, 3, and 6 days by counting the number
of living larvae and adults. The experiments were conducted in a
climate chamber at 25+1°C and under long daylight (18:6 light: dark).

The experiments of greenhouse

Effective doses (10ml/l) and two top doses (15,20ml/l) of the
extract obtained from M. azederach and A. sativum plants which was
effectively determined in laboratory conditions have been tried in the
greenhouse in the Institute garden (100 m2). Bean seeds planted in
greenhouse on August 3, 2015 and when the bean plants come to 5-6
leaf each plant was left with leaves that were infested with 7. urticae
plants and plants which infested with harmful.

The experiment was set up according to the experiment design
of randomize plot. The experiment was replicated 5 times including
control. The size of each plot was 5m? and each plot included 10 bean
plants. Applications were carried out with on September 14, 2015.
When at least approximately 3 larva, nymph, adult/leaf the plants were
sprayed using a hand held sprayer. Neem Azal T/S (%] azadirachtin,
500 ml/100 liter water) was applied as positive control. The amount
of water required for each plot was determined by calibrating before
application. About 100-125 ml of water was used for each plant. The
applications were made to wet all sides of the plant.

Leaf counts were made directly on each leaf 4cm? (2cm?+2cm?).
Before the sample was taken, the plot was observed and the lower,
middle and upper leaves of the plant to represent the harmful
population were determined in advance. At least 10 leaves were taken
from each plot and the leaves were brought to the laboratory and
counted under binoculars. Counts were made before application and
1, 3 and 7 days after application.?
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Statically analysis

The effect was calculated according to Abbott.>! The obtained
results were submitted to a variance analysis and the mean values
were compared by Duncan’s test (P=0.05) calculated by the program
SPSS 20.6. For statistical analysis greenhouse study was used the
formula Henderson-Tilton.?

Results and discussion

Quality control analysis

Suspended Concentrate (SC) formulations prepared from extracts
were subjected to quality control analyzes such as appearance,
specific gravity, suspension ability and fineness. Viscosity tests could
not be carried out because samples could not be obtained in sufficient
quantities.

The formulation type SC of (Suspension Concentrate) the
extract obtained from M. azederach had a brownish black liquid
appearance. The specific weight (density) was 1,050g/ml. Suspension
ability (CIPAC MT 184) results are 101%; (WHO) was found to
pass completely through the 75 micron elec-trode. The formulation
type of the extract obtained from A. sativum was SC (Suspension
Concentrate). Appearance is yellow-light brown with specific gravity
(density) value of 1,020 g/ml. Suspension ability (CIPAC MT 184)
results are 103%; It was determined that the depth grade test (WHO)
passes completely through the 75 micron mesh.

Dose-mortality tests

Leaf dipping method was used to determine the acaricidal effect of
the formulations/prepares on 7 urticae in under laboratory conditions.
Data is given in Table 1.

As shown in Table 1. The highest effect was at the highest
concentration 10% while the smallest effect was 1% in all extracts of
plants. The effect increased depending on doses. It was determined
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that the highest effect was extract of M. azederach concentration
10%. Statistical analysis showed importance differences between the
concentrations (F=57.14; P=0.00).

Table | The acaricidal effects of obtained from three different plants on
Tetranychus urticae Koch

Melia azederach L. Allium sativum L.

Doses(ml/L) Effect (%)

I 14.69+2.04 d 13.65+1.73 d

3 28.88+6.78 ¢ 19.44+3.63 d

5 50.69+4.05 ¢ 48.56%5.13 ¢

7 68.74+2.08 b 67.51£3.07 b

10 88.42+2.88 a 76284291 a
(Mean+SE)*

*Means within rows followed by the same uppercase letter are not significantly
different (Duncuns’s multiple range test).

The experiments of greenhouse

The dose of M. azederach and A.sativum extract, which has an
effect of more than 75% in the laboratory conditions, and the two
upper doses were tested in under greenhouse conditions. The results
are given in Table 2.

According to Table 2, the highest dose of M. azederach extract
showed the highest dose at day 7. The lowest effect was determined
on the 1st day at the lowest dose. According to the statistical analysis,
at the last count all doses were in the same group. It was determined
that obtained from A. sativum extract had the highest effect was at the
highest dose in the count on the 7th day. According to the statistical
analysis, in the last counts, all doses formed the same group. Neem
Azal T/S showed higher efficacy than all extracts (F=4.173; P=0.00).

Table 2 The acaricidal effects of obtained from three different plants on Tetranychus urticae Koch. (Mean%SE)(Greenhouse)

Count times

Treatments Doses | st day 3rd day 7th day

(mll) (15.9.2017) (17.9.2017) (24.9.2017)
Effect (%)

10 35.53+2.34 b** C*  49.87+2.27b B 63.26x1.57 bA

M. azederach 15 6991141 aB 72.06+4.00 a B 81.92£1.22 aA
20 75.12+1.65a B 81.17£3.12a B 85.16£1.93aA
10 26.34£2.73cB 47.01£1.69 cA 51.09£0.92 cA

A. sativum 15 3951+1.35b C 56.70+1.62b B 7261£1.37bA
20 62.40t1.44a C 72.28+1.36a B 77.23+£1.83aA
500

Neem Azal T/S  ml/100 69.33+2.62 C 86.37+1.90 B 94.38+0.62 A
W

*Means within rows followed by the same uppercase letter are not significantly different (Duncuns’s multiple range test).

**Means within column followed by the same lowercase are not significantly different (Duncuns’s multiple range test).
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Several plants were found to contain bioactive compounds with
a variety of biological actions against insects, including repellent,
antifeedant, anti-ovipositional, toxic, chemosterilant and growth
regulatory activities.>** The use of plant derivatives as an alternative
to chemical insecticides was studied throughout the World. Over
20009 plant species were reported to possess pest control properties.?
There are many of studies on effect of plant extracts on insects,
but there are few of formulated product from obtained plants. The
most important of these plants is Azadirachta indica (A. Juss).?®
Schmutterer?” determined that the extracts obtained from A. indica
had different effects on many pests. The extracts of A. indica had
such as melianone. melianol. 14-epoxyazadiradione, azadiradone,
azadirone, gedunin that had effect antifeeding, repellent. oviposition
deterrent. As a result of our work, it was revealed that the extracts
of M. azedarach showed the highest effect on 7. urticae. There are
studies in parallel with our study results. For example, Dimetry et al.?
determined that commercial products named Margosan-0 and Neem
Azal S obtained from neem seed extracts had a high mortality rate
and reduction in the number of eggs laid on 7. urticae. Additionally,
it was revealed that Margosan-O and Neem Azal S caused rate of
mortality 50% on 7. urticae.” It was observed that pure azadirachtin
showed that had antifeeding effect and the number laid decreasing
on T urticae.’® Currently there are preparations named Margosan-O,
Azatin, Bioneem, Neemguard and Neem Azal T/S developed from
extract of A. indica. In addition, It was determined that the extract of
M. azedarach and A. sativum showed acaricidal effect and deterrent
oviposition on 7. urticae.** Similarly, Dobrowski and Seredynska’!
revealed that the extracts of A. sativum caused of mortality at 48-
57% on T. urticae. M. azederach is the same family Neem tree and
contains the same active ingredients.’> The azadirachtin obtained from
A. indica was taken into preparation in the world and in our country
and was recommended against many pests.

Conclusion

As a result, it was revealed that the plants extracts obtained from
obtained M. azedarach and A. sativum fruit the formulations/prepares
were acaricidal effect on 7. urticae in the greenhouse conditions. The
studies on extraction and preparation of the formulation were carried
out pilot scale in the laboratory conditions. It is considered to perform
the production of the formulations which is recommended in large-
scale production facilities and to subject them to quality control tests.
More research is required to develop this initial study further.
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