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Abstract

HRDI' conducts research and development of bio-substances based on beneficial
microorganisms and native plants in the highlands, as well as selecting and testing the efficacy of
safe substances to produce pheromone attracting insect pests for use in organic farming and good
agricultural practices (GAP) systems. Bio-pesticides and insect pheromones, as well as the
pesticide residue rapid test kit before agricultural product distribution, are examples of modern
technology used to mitigate the effects of improper chemical use. These processes increase
consumers’ confidence in purchasing products and increase competitive marketing, which is in
line with Sustainable Development Goals No. 8 (promoting sustainable economic growth) and No.
12 (creating sustainable patterns of production and consumption). This study aims to improve the
quality of bio-pesticides and insect pheromones for commercial production and farmer use, as
well as the accuracy of a group Neonicotinoids chemical test kit. The operations in the laboratory,
test plots, and farmer's plot were carried out.

The results of the study were summarized as follows: (1) The new production formula of
the prototype pheromone that attracts moths was better than the original formula. The mixture
contained aldehyde, acetic, and alcohol groups in the ratio of 10:90:1. The 0.1% BHT stabilizer
was previously contained by a plastic cork. Before mounting sticky wing traps at intervals of 15
meters over the entire plot, it was added with the hot paraffin gel and allowed to set. To continue
lowering costs, the production process must be continually improved as well as examine the
distances at which traps should be installed and replaced, including the duration which the
product is still functional. (2) The antagonist bacterial isolate PF19 was used to create the new
formula of passion fruit Phytophthora biocontrol against rot disease by inoculating it in liquid
molasses combined with beef extract and soybean powder for 3 days, The suspension was then
mixed with the support material, a 1:1 (v/w) mixture of gelatinized starch, fat-free milk powder,
wheat flour, and maltodextrin, at a concentration of 9.5 x 10'? cfu/ml. The mixture was then
spread out on aluminum trays. The air was heated to 40 °C and circulated for 24 hours using a
fan. It is pounded into powder and stored in a container for spraying passion fruit at a rate of 100
g/20 L of water when the remaining moisture is at 10%. Additionally, it is necessary to do research

along with the farmers on the fruit's shelf life and subsequent testing under field settings. (3) Four



diseases, namely Ralstonia solanacearum, Rhizoctonia solani, Pythium aphanidermatum, and
Fusarium oxysporum, were efficiently prevented and eradicated on tomato plots using a mixture
of soil prophylactic treatment and seedling medium at a rate of 40 g/ke. It was proven that,
especially in hilly plots, this treatment was more fulfilling than utilizing chemicals, commercial
bio-pesticides, and prototypes from other studies. The data showed that implementation of 30%
and 50% ethanol solvents mixed with water 1:1 and blended with the binder was demonstrated
to be effective in studies using liquid bio-weed herbicides based on concentrated peppermint
extract in a modified recipe. Before planting, the first leaves of the rainy season were sprayed,
and all weeds were burned and killed within a single day. From this reason, farmers reported
feeling quite satisfied. However, the high expense of production and use per unit, the chemical
also has positive results. The use of a research bio-pesticide prototype at a rate of 20 ¢/20 L of
water at the beginning of fruiting every seven days reduced the symptoms of the disease similarly
to the chemical dimetomorph combined with propineb. Farmers and employees are pleased with
a satisfactory level as a consequence of the data showing excellent efficiency and the absence
of blemishes on the leaves and fruit. (4) Leucobacter chromiireducens bacteria cells, a
biochemical inoculant against Dothiorella stem rot and Phytophthora avocado root rot, were
produced as a result of the scale-up test results of bio-pesticide production from the study
findings under the process of the pilot plant. Including the bacteria Bacillus amyloliquefaciens,
which inhibits the sporadic fruit and vegetable rot agent Colletotrichum. In this test, the
concentration of the fungus Beauveria bassiana and Metarhizium anisopliae that killed the aphids
and worms was lower. However, the performance of all dried sterile production techniques was
subpar. (5) The levels of the pesticides imidacloprid and acetamiprid in samples of agricultural
goods can be determined semi-quantitatively using a simple test technique for detecting
pesticides in groups of Neonicotinoids. Based on a precise and sensitive testing method, the idea
of assessing the color of gold nanoparticles was employed and 100-200 ppb was the
measurement's upper limit. The examination of the two vegetable types, leafy vegetables and
fruiting vegetables, revealed that the % return of imidacloprid and acetamiprid was accurate and
reliable, meeting acceptable standards. A quick and easy measurement process from this research

is provided by the color calibration kit, which is used to color match test findings.
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