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Executive Summary

According to the study in fiscal year 2016, research data was collected. Smell
from Brassicaceae, Capparaceae and Tropaeolaceae families, such as cabbage, bog
choy, chinese cabbage and scent substance, ie. essential oil from mustard seed
could attract striped fleas beetles. When analyzing chemical compositions in plants
and mustard essential oil, it was found that all samples contained Glucosinolates
(GS) and Allyl isothiocyanate (AITC). Jiraporn and Aphiwat (2016) took chinese
cabbage, cabbage, soaked mustard seed, mustard seed oil, mustard essential oil and
AITC tested in field. The results showed that mustard essential oil attracted striped
fleas beetles 25.12%. Chemical analysis by Gas Chromatography-Mass Spectrometry
(GC-MS) revealed that mustard essential oil contains 96.25% of AITC. In order to find
an optimum ration of mustard essential oil and AITC, various mixture were, however
the result was not satisfactory. The ratio of mustard essential 0il:AITC were 5:1 could
attracts striped fleas beetles 49% in field. Follow by mustard essential oil and AITC
which attracted only 32.25% and 29.75%, respectively. The purpose of this research
is to develop a substances to product model for attracting striped flea beetles. By
improving production formula to enhance the attractiveness. Also study how to keep
the substance attractive efficiency and how to use in the appropriate crop plots
before promating to agriculturist on high land.

From the study of how to produce attractants striped flea beetles. The
substance is divided into two categories.

1. Attractants substances produced from natural substances for use in organic
farming. By studying the performance of fresh chinese cabbage and extracts from
Chinese cabbage using 3 different solvents were water, water and extracts with
dichloromethane (DCM) and ethanol. Test to attract striped flea beetle in the
laboratory. It was found that Chinese cabbage extracted with water and extracts with
DCM at 24, 48 and 72 hours attracts striped fleas beetles at 42.50, 21.83 and 18.67%,
respectively.

2. Attractants substances produced from natural substances for use in Good
Agricultural Practice (GAP). The study is to test effective substance to attract striped
flea beetle. By using AITC and mustard essential oil 3, 6 and 12 drops, with the ratio
of mustard essential oilAITC were 5:1. According to the results of the study in fiscal
year 2016, together with sticky traps in field. It was found that 3 drops of mustard
essential oil at 7, 14, 21 and 28 days attracted striped flea beetles at 155.25, 236.00,
381.50 and 499.75 respectively.



Production formula to enhance the attractiveness of striped flea beetles was
explored. By using mustard essential oil (3 drops) showed the best attraction activity.
Product stability was studied by addition of Butylated Hydroxytoluene (BHT) and
Vitamin E at concentrations 0.1, 0.5, 1 and 5% by mass. It was found that addition of
BHT treatment at 0.1% by mass showed the highest number of activities were
146.50, 163.50 and 199.75 respectively.

Various dispenser type was also studied. From the study of the product
model. By using mustard essential oil 3 drops added with BHT 0.1% by mass. Tested
in a variety of dispensers, including paraffin gel, paraffin wax, hard sponge, inhaler
absorption cotton and cotton balls in order to slow the evaporation rate of the
substance. Used in combination with a sticky trap in field. It was found that paraffin
gel was the most attracted to the striped flea beetles at 7, 14, 21 and 28 days with
27.00, 43.25, 60.75 and 99.00, respectively.

By eathering the patterns of traps to used with attractants or other
insecticides commercial products from reliable sources, there are 5 interesting trap
patterns

1. The Byers trap (1993). Traps used as plastics in the pit. Put water down on
plastic to make a small basin in diameter of 28 cm. Tie the wire on the top, and
contain attractant in a plastic box, then wrap with aluminum foil to prevent from sun
or rain the Bark beetles followed the pheromone substance and falls into the
puddle.

2. Cylinder traps from research by Chonthira et al. (2014). It contained Methyl
eugenol, a synthetic substance with pheromone-liked effect, can attract the fruit fly.
The cylinder trap was adapted from a 0.6 liter water bottle.

3. Coconut rhinoceros beetle trap by the Department of Agriculture (2016).
Made from plastic bucket and black zinc plate. The diameter of the plastic tank is 30
cm. The height of the zinc plate is 23 cm from the edge of the plastic tank. Assembly
black black zinc plate to be a positive sign. Then put the attractant in to the center
of the zinc plate.

4. Wing trap and delta trap, by lJiraporn et al. (2012), were used to trap
Diamondback moth. The research found that wing trap was more suitable for
capturing Diamondback moth than for delta trap traps.

5. This trap adapted from water bottles. By Jiraporn and team (2015), control
melon fruit fly Bactrocera cucurbitae. Cutting the top of the bottle and inserting
inside to allow melon fruit to fly and have a narrow mouth to protect melon fruit fly

out.
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The trap that designed to control striped flea beetle have 2 patterns. The first
trap is Cup trap made from a plastic tray instead of a deep hole by the Byers trap.
The second trap is Cross Traps. The concept comes from the Department of
Agriculture. Cutting a square board then crossing them together and hang a dispenser
into a center.

It was found that Cross trap together with essential mustard oil 3 drops, BHT
0.1% and compare with sticky trap was the best trap that could attracts 866.50 of
striped flea beetle at 28 days.

From previous experiment, Cross trap with 3 drops of essential mustard oil
and BHT 0.1% was compared with insecticides in 2 fields. The result showed that at
7 days, number of striped flea beetle were not different from the two field. But at 28
days, the striped flea beetle in trap field was less than the insecticides field, and
896.38 striped flea beetle was found in trap.

From the product pattern for attract striped fleas beetle (2 drops of essential
mustard oil, BHT 0.1%by mass) combined with a Cross trap, the appropriate trapping
distance was researched. The distance of 1, 2 and 3 meters, based on the average
number of attracted striped flea beetles in all periods were tried. Placing traps at 1, 2
and 3 meters in a 30 square meter plot, one meter use 19 traps, costs 478.99 baht,
two meters use 10 traps, costs 252.10 baht, at three meters use 7 traps costs 176.47
baht. Therefore, to reduce the cost of production the trap should be placed at a
distance of 3 meters and leave for 28 days, which is more effective to produce, safer
to use and can reduce the use of chemicals.

Finally, the study of storage methods in various conditions was studied. The
attracting striped flea beetle substance (3 drops of mustard seed oil, add 0.1% BHT)
was stored in a light brown ¢lass vial. This package was based on the results of the
research and development of the Bactrocera cucurbitae project in 2015. The striped
flea beetle attractant was stored at 1, 2 and 3 months. It was found that the
attractant samples stored in a light brown glass vial at -4, 4 °C and room temperature
for one month could attract striped flea beetle at the same level as freshly prepared
attractant. While the attractant at 2 and 3 months was also similar. From GC-MS
analysis, it was found that the attractant stored in glass vial at -4, 4 °C and room
temperature for 1 and 2 months showed the same pattern of compounds. They
were very close or only a slight change in the ratio. Analysis of the 3 months storage
was under investigation. Storage aspect was studied with GC-MS technique. The
attractant was stored in glass vial at -4, 4 ® C and room temperature for 3 months. It

was found that the amount of attractant compounds was very low. Repeated



experiments were conducted in combination with a Cross trap placed inside the crop
of cabbage family. It was found that this substance could attract striped flea beetles
similar to the results of the first test. Therefore, the preservation of substance
protocols in light brown glass vial at -4, 4 ° C and room temperature for 1, 2 and 3
months were effective. However, due to storage at -4 degrees Celsius is difficult to
keep. While room temperature changes over the year. Storage at 4 degrees Celsius is
a good option because it is practical. The study was carried out to determine the
shelf life of the striped flea beetles attractant. The attractant still showed activity
even after storage for 3 months at 4 ° C, both openned and closed samples.

Then, the efficiency of the additive was evaluated for the production of
attracting striped flea beetles of 8 formulas based on the mean of the beetle follicle
attracted for 28 days, mustard essential oil : BHT : liquid paraffin : limonene :
vegetable oil and paraffin gel. The optimum ratio was 0.06 : 0.0025 : 0.02 : 0.02 : 0.02
: 0.02 ¢ per trap. The cost of the product is 3.64 bahts per trap. The attractant is used
in combination with cross traps, at the distance 3 meters, 28 day storage interval,
and 3 months storage at 4 ° C.

From the efficiency of the additive study, we suggested that the experiment
should be conducted by adding other additives that does not affect the product
efficiency in order to be a commercial formula for The Highland Research and

Development Institute (Public Organization) in the future.
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Abstract

The objective of this research was to develop a prototype of striped flea
beetle attractant (Phyllotreta striolata), It is another method to reduce the use of
agricultural chemicals in highland areas. From the research Allyl isothiocyanate (AITC)
and mustard essential oil 3, 6 and 12 drops and 5:1 drops of mustard essential oil
mixed with synthetic AITC to attract beetles. It was found that 3 drops of mustard
essential oil at 28 days gave the best attraction activity, ie. 499.75 of striped flea
beetle. In addition, 3 drops of Butylated Hydroxytoluene (BHT) in 0.1% concentration
with 3 drops of mustard seed oil (0.06 g per 1 trap) with paraffin gel dispenser in the
Cross traps was the optimum conditions. It attracted striped flea beetles in field with
difference statistically significant (P <0.05) with two traps: house trap and cup traps.
They were 866.50, 194.50 and 40.25 respectively, representing 78.68, 17.66 and
3.65% of the striped flea beetle attracted at 28 days. Then, a trapping distance at 3
meters at 28 days could attracted 263.38 insects. Using 7 traps in 30 square meter
costs 176.47 baht, which is a reasonable saving cost, safe to use and can reduce the
use of chemicals. The product which was kept in light brown glass vial at 4 ° C for 3
mouths was still effective. Therefore, the application of the mustard essential oil :
BHT : liquid paraffin : limonene : vegetable oil and paraffin gel. The optimum ratio
was 0.06 : 0.0025 : 0.02 : 0.02 : 0.02 : 0.02 g per trap. The trapping distance of 3
meters apply for 28 days with a minimum shelf-life of 3 months at 4 ° C. Can reduce

the use of chemicals in crop cultivation. It is safe for agriculturist and consumers.



