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Abstract

Bio-substances and pheromones to prevent plant diseases and pests in this project
are produced from good strains of microorganisms and useful plants in the highlands as
well as synthetic chemicals that mimic natural smells, so they are safe and non-toxic
contaminants into the environment. The results of laboratory and field test were
summarized as follows: (1) The inoculation of Metarhizium anisopliae isolate 4849 on
cutworms and Beauveria bassiana isolate 5335 on aphids of the first generation increased
the concentration of fungi on MEA media were 1.11 x10'° and 5.60 x10® spores/ml. After 5
days of spraying, 83.33% of cutworms and 76.67% of aphids were died. After spraying bio-
powder and suspension x10® spores/ml, it was found that the talcum-mixed guar gum
formula containing 50% M. anisopliae (v/w) eliminated the maximum 83.33+5.77% of the
spores, followed by 80.00+£10.00% of the spores mixed with kaolin formula after 6 months
of storage, the concentrations slightly decreased were 88.00+6.56 and 88.00+7.00
spores/gram of bio-substances. The use of spores mixed with kaolin at the rate of 50 70
and 100 g/20 liters of water resulted in the death of the cutworm within 7 days, not different
from the chemical fipronil (90.00+£0.00%). B. bassiana bio-substance, pumice mixed with
palm oil and distilled water formula showed the results were equal to the spores mixed
with kaolin, 100% of aphids were died. The spore concentrations after storage were
87.00%1.73 and 86.00+2.00 spores/g. 100 g/20 liter spores mixed with kaolin formula, 50 and
100 g eliminates 100% of aphids equal to chemical fipronil (2) Bio-substances pellet from
Actinomycetes isolates GAR 1 after 6 months storage be concentrated 1.06x10'%-1.29x10*°
cfu/g, not different from immediately after production and inhibited Pythium
aphanidermatum root rot fungi by 72.91-76.38% (2 days). The use of bio-substance starch
mixed with soy flour, sucrose and trace elements formula and talcum mixed with kaolin

and glucose formula at the rate of 70 g/ 1 liter of water inhibited pathogens equally at



68.85% but lower than that of chemical metalaxyl chemicals (100%). Put of 1-3 pellets in
the bottom of the well or put in the bottom of the well together with embedding 1 pellet
at the base of the plant 14 days after transplanting did not found root rot in particular, the
talcum powder mixed with kaolin and glucose formula increased the height, root length,
fresh weight and dry weight of kale. Preserving the crude extract from the peppermint plant
by mixed with ascorbic acid, tocopherol, Butylated hydroxytoluene, Beta hydroxy acid, 95%
Ethyl alcohol and vinegar at 0.1, 0.5, 1 and 5% by mass for 6 months inhibited seed
germination and seedling growth of slender amaranth, coatbuttons and indian goosegrass
100% in laboratory conditions. The results showed that vitamin C, vitamin E, 95% Ethyl
alcohol and vinegar does not affect the effectiveness of the extract, which is a clear brown
liquid. Most of them had a pH of about 6.00, not different from the extracts that did not
add preservatives. Except for vitamin C, Beta hydroxy acid and vinegar, the pH value was
reduced to 3.07-5.61 when 5% peppermint extract was added with 0.1% of 95% Ethyl
alcohol, which has a production cost of 111.8 baht/liter, to spray the 3 weeds at volume
200 ml/bag, retained 100% inhibitory effect after 7 days as well as alachlor and glyphosate
(4) After production of bio-substance prototype from antagonistic bacteria isolate FT2,
MTR13 and HRS8 mixed with carrier for corn starch formula mixed with talcum, ratio 1:1
(v/w), cost of substance 58.00 baht/kg, got fungi concentration 2.33x10'° cfu/ml. The bio-
substance powder is fine, crumbly, grayish white, can inhibit the growth of fungal mycelium
of Fusarium oxysporum, Pythium aphanidermatum, and Rhizoctonia solaniwere responsible
for 83.91% 74.32% and 75.12% respectively. They also caused 3.55 cm clear zone with
Ralstonia solanacearum bacterial wilt, but the concentrations of all three antagonistic
bacteria in Bio-substance and efficacy continued to decrease to 53.23% 30.18% 32.22%
and clear zone were not found after 12 months of storage. Mixture of 40 g bio-substance
with 1 kg of seedling material and commercial bio-substance (trisan) showed the greatest

inhibition effect on soil disease in kale plots by 90-95%, while the farmer's method of



converting tomato rootstocks to eggplant inhibited wilt at 85-90% after 35 days of testing,
equal to commercial chemicals (copper oxychloride) followed by mixing 40 g of bio-
substance with 1 kg of seedling material (75-80%), costing usage/season 683 baht helped
kale and tomato had average quantity and quality of yield 378 kg and 157 kg/test area 1
ngan, nearby use of commercial chemicals or bio-substance (5) Product efficacy test based
on research results in farmers' planting plots showed similar results to commercial products
and user satisfaction was moderate as follows: (5.1) B. bassiana bio-product or PP-Beb at
100 200 and 300 g/20 | of water could eliminated coffee berry in the outdoor plot was not
different. The percentage of infestation was 18.34% 17.78% and 18.71%, but the results
were not as good as the farmer's lure trap (methyl alcohol mixed with ethyl alcohol, ratio
1:1). The damage was 7.48% in unmanaged indoor coffee plots of 5.97%, which was lower
than those of the three bio-substance treatments (24.58%, 26.41% and 28.36%) However,
30.75% of the coffee results showed a puncture mark on the bark the inner flesh and the
seeds, farmers cannot sell them. (5.2) Setting of thrips attractant together with blue sticky
glue traps 4 meters apart in sweet pepper planting plots at Huai Som Poi royal project
foundation for 5 consecutive weeks. The cumulative number of thrips was 1,586 (mean
88/trap) more than 607 yellow sticky trap (mean 33/trap) as in the royal agricultural station
inthanon's thrips attractant trap test plot found 1,267 (average 72/trap) more than 607
insects/trap (average 33/trap) similar to the thrips attractant trap test plot of the royal
agricultural station inthanon, 1,267 thrips were found (mean 72/trap) were better than 793
yellow sticky traps or mean 44/trap (5.3) Bio-substances priming reduce acidity and heavy
metal toxicity of arsenic produced from diatomite and lime or sprinkle the soil before
transplanting the seedlings then pour 0.1% ferrous sulfate solution (Fe?*) into the soil in
the vegetable plots of farmers at the Mae Tho royal project foundation. The results were
unsatisfactory due to the total arsenic heavy metal content in Mr. Phamu's lettuce soil plot

Mr. Wanrit's Kale and Mrs. Wipha's lettuce In the post-test period, the arsenic content was



higher and exceeded the baseline value (30 mg/kg). It was estimated that it was caused by
the application of cow manure mixed with rice husk, chemical fertilizer formula 13-13-21
and formula 15-15-15 by examination were found arsenic contaminants in the fertilizers
were 2.40-15.26 mg/kg. The results of the analysis of leaf and root samples showed arsenic
in both control plots and test plots but did not exceed the standard values. While all soil
samples did not detect cadmium and the plant samples were found to be at safe levels.
(5.4) Bio-substance prototype prevent passion fruit Phytopthora was produced from
antagonist bacteria TChC2, cultured in liquid soy flour formula with nutrients. It was then
mixed with the original carriers such as rice flour, soybean oil and sucrose. It was white
powder fine texture and crumbly. The cell concentration was 2.80 x 10° cfu/ml, the
substance cost was 145 baht/kg. The results were not different from the carrier
carboxymethyl cellulose (CMC) mixed with talcum (new formula) 2.63 x 10° cfu/ml, cost 50
baht/kg, dissolved in water within 30-60 minutes, precipitated within 11-30 minutes, and pH
was 6.65. After 7 days of using the bio-substances, the inhibition of pathogenic mycelium
in the laboratory were not different, 78.35% and 78.75%. The preliminary test results of
CMC formula mixed with talcum at the rate of 100 g/ 20 | of water were able to control the
passion fruit rot disease. However, there is a plan to retest in the farmer's fields at the Huai
Pong royal project foundation. As a result of not detecting rotting symptoms in all
processes, including the previous stage and the 14-day post-harvest period was different

from last year, where the crop was severely.
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