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Abstract

The objective of this project was to research and development on appropriate production
technology in the Eastern region with salacca, malva nut, cashshew nut, bamboo, bustard cardamom,
Proh-hom (Kaempferia ¢alanga L.), Waan naang kham (Curcuma aromatic), and cocklebur, during
2016-2021. The results showed as follows: 1) on-farm trial and development on Salacca (Salacca
zalacca) production technology in the Eastern region, the results were the farmer got the suitable
technologies to prevent pests and disease, the using plant growth regulator for pollination
replacement pollen on salacca with spray NAA 100 ppm rate 3 milliliters per inflorescence
continuously for 2 days with was loosed of fruit after fruiting, and the pruning fruit.bouquet of branch
on salacca was pruning 8 fruit/bouquet of brunch had average disease infection less than the farmer.
2) Research and development on malva nut (Scaphium macropodum) production in the eastern
region. The result found that throughout the study period, all 4 clones of malva nut had the same
morphological development and had no fruit, top cutting can slow down the height of the malva
nut but increased the development of the canopy width, and had no method to induced flowering
of malva.

3) Testing suitable cashew cultivars and production technology in the eastern region. The

results showed that the ‘Native 2’ variety. was most suitable in Chanthaburi province, the
recommended method by using fertilizer 13-13-21 was suitable in Trat and Chanthaburi province,
and the optimum drying of cashew nut was 85° C 2 hr and continued 75 °C 8 hr.
Research and development of fermented vinegar production process from artificial cashew nut. The
result showed that the. highest alcohol-producing yeast was Saccharomyces cerevisiae Y21 (8.7+
0.4% v/v), the highest acetic acid bacteria was Acetobacter tropicalis A12 (591 + 0.17% v/v) , and
the using a formula containing 5% alcohol and fermented for 30 days was most suitable for the
production of vinegar. 4) Research and development of Sri-Prachin bamboo production technology
in Chachoengsao province, the results showed that the appropriate technology was spacing 6x6
meters with 15-15-15 fertilizer application with the highest benefit to cost ratio (BCR).

5) Research and Development on bustard cardamom (Amomum biflorum Jack.), the result
showed that the spacing and rate of fertilizer, 60 x 60 cm with 1 ton/rai of chicken manure were
suitable due to maximum benefits. 6) Research and Development on Bamboo Production

Technology in Chanthaburi Province, the results showed that Kim Sung and Pai Tong Siprachin variety
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with the number of 5, 6 trunks/clump had a highest average yield, and the Kim Sung, Shangmon "

n

Phamon ", Peking bamboo were most suitable in Chanthaburi province, and the Siprachin and
Shangmon variety had the highest average heating value for biomass pellet production.

7) Research and Development on the Production Technology of Proh-hom (Kaempferia
calanga L.) and Waan naang kham (Curcuma aromatica) in the Eastern Region. The results showed
that the manure rates 1 ton/rai and optimum harvesting period for Kaempferia galanga for the
highest yield and maximum dry weight at 9 months of age and the optimum drying was 60° C. The
manure rates 1 ton/rai and optimum harvesting period for Waan naang kham the highest yield and
maximum dry weight at 12 months of age and the optimum drying was 70°.C. 8) Research and
development on commercially cocklebur production technology. The result test of cocklebur
stimulating germination for sprout production was found that the treatment of soaked seeds in 0.25%
(v/v) ethephon solution for 24 h was the best showed average germination, the optimum method
was paddy soil mixed coconut coir 1:1 ratio with 95% of germination, and the optimum rate 15-15-
15 of 40 kg/rai had the highest yield. The cocklebur planter for.young plants production research was
consisted of 3 main sets: soil sprinkling, seed sprinkting and sand sprinkling with 1 hp electrical motor.
The result test were capacity 92 trays/hoursmore than using labor approximately 13 times. The
prototype had power consumption rate of 1.54 kilowatts per hour with a manworking. The prototype
of cocklebur combine harvester was consisted of plastic blade. Rake spokes are at the bottom, made
of steel 12x12 mm. It is a rake-like.shape with a spacing of 10 mm. The first screw conveied cockleburs
to bucket conveyor and continued to threshing screw conveyor. In the end of process the cocklebur
seeds were transported. into carried sack. The capacity of this prototype was 6 rai/day. Cocklebur
planting machine research was consisted of 3 main parts: Open groove ploughs. Cocklebur sowing
and Covers ploughs. The test showed that the planting model produced average 5 seeds per hole.
The average distance between the holes was 52 cm, the average germination was 55 percent and
Planting prototypes takes about 82 seconds, while manual planting takes about 242 seconds, which

is about 2.9 times longer than using prototypes.
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Abstract

Salacca (Salacca zalacca) Production Technology System in the Eastern Region. Farmers lack
of knowledge about rot disease which is important problem, use of plant growth regulator replace
pollinate from male and proper bouquet of fruit to reduce the accumulation of disease for to get
quality product by the Department of Agriculture, compared to how farmers are treated. The project
follows.

Experiment 1 Model farm, technology to prevent pests and disease.in Chanthaburi province,
from 2016 - 2018, 2 farmers farm, found the production in 2016/17, the yield average was 1,250 kg
per rai and 1,372 kg per rai, percentage of the elimination of pests.was 17.25 And 33.42 percent and
percentage of disease 6.58 and 8.89 percent. The production.in 2017/18, the yield average was 1,370
ke per rai and 1,495 kg per rai, percentage of the«elimination of pests was 6.58 and 8.98 percent.
After the proceed of the prototype of technolegy prevention the rotting disease and insect pests.
The farmers adaptation more output than.before proceeding Including the reduction of disease and
insect infestation. When farmers have waived to study and learn from the model farmers and apply
technology It was found thatsin.the production year 2016/17, there were 19 farmers who came to
study and learned, having high level of satisfaction with technology, 68.42 percent, moderate level,
21.05 percent and 10.53 percent, respectively, 2017/61. There are 28 farmers who have come to
learn about. The farmers are very satisfied with the level of 75.57 percent, moderate level, 17.86
percent, and the low level of 6.57 percent respectively

Experiment 2 Model farm, technology to prevent pests and disease in Trat province, from
2016 - 2018, 2 farmers farm, found the production in 2016/17, the yield average was 1,250 kg per rai
and 1,372 ke per rai, percentage of the elimination of pests was 17.25 And 33.42 percent and
percentage of disease 6.58 and 8.89 percent. The production in 2017/18, the yield average was 1,370
ke per rai and 1,495 kg per rai, percentage of the elimination of pests was 6.58 and 8.98 percent.
After the proceed of the prototype of technology prevention the rotting disease and insect pests.

The farmers adaptation more output than before proceeding Including the reduction of disease and
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insect infestation. When farmers have waived to study and learn from the model farmers and apply
technology It was found that in the production year 2016/17, there were 19 farmers who came to
study and learned, having high level of satisfaction with technology, 68.42 percent, moderate level,
21.05 percent and 10.53 percent, respectively, 2017/61. There are 28 farmers who have come to
learn about. The farmers are very satisfied with the level of 75.57 percent, moderate level, 17.86
percent, and the low level of 6.57 percent respectively.

Experiment 3 Testing the using plant growth regulator for pollination replacement pollen on
Salacca (Salacca zalacca) between 2016 — 2019 in farmers field Tha mai distric Chanthaburi province
10 fields. Compare DOA ;spray NAA 100 ppm rate 3 milliter per inflorescence continuously for 2 days
with farmer method; using male pollinated. Found DOA method the average of friuting after sray for
7 days were 83.55 percent and loss of fruit after fruiting for 14 days were 31.45 percent. Farmer
method without loss of fruiting. Harvesting the products DOA method has an average yield 1,212
kilograms per rai. farmers method has an average yield 1,359 kilograms per rai. And check the quality
of the produce as follows: DOA method average weight of fruit brunch was 740. kilograms per ftuit,
brunch average fruit weight was 34.51 grams per fruit, average of number of fruits was 22 fruits, and
average pest infection was 9.25 percent. Farmer method average weight of fruit brunch was 839
kilograms per ftuit, brunch average fruit weight was 38.39 grams per fruit, average of number of fruits
was 24 fruits, and average pest infection was 12.55 percent. DOA method average cost 10,508 bath
per rai average incomes 40,677 bath per rai average profit 30,170 bath per rai BCR as 4. and average
Farmer method were average cost 10,412 bath per rai average incomes 45,641 bath per rai average
profit 35,229 bath per rai and BCR as 5

Experiment 4 Testing pruning fruit bouget of branch on Salacca (Salacca zalacca). Between
2017- 2019 in the fields farmer 10 fields in Tha mai distric Chanthabori. Compare between DOA
method; pruning 8 ftuit bouget of brunch with farmer method; not pruning ftuit bouget of brunch
(there are around 12-15 ftuit bouget of brunch). Found DOA method were average yields 1,184
kilograms per rai average cost 10,671 bath per rai average incomes 39,060 bath per rai average profit
28,389 bath per rai BCR as 3.8. and average disease infection 11.1%. Farmer method were average
yields 1,376 kilograms per rai average cost 11,189 bath per rai average incomes 45,482 bath per rai

average profit 34,293 bath per rai and BCR as 4 and average disease infection 18.1 percent.
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Abstract

Research and development on malva nut (Scaphium macropodum).production in the
eastern region to research and development on malva nut production technology and management
in the field condition, which conducted at Chanthaburi Agricultural Research and Development
Center and Rajamangala University of Technology Tawan-ok Chanthaburi Campus From October 2016
to September 2021. There was one title, research and development on malva nut production
technology in the field condition, divided into 3 experiments, 1) study on growth and yield of malva
nut from various planting sites, which conducted at' Chanthaburi Agricultural Research and
Development Center and From October 2016to September 2021. The result found that throughout
the study period, all 4 clones of malva.nut had the same morphological development, including
canopy, stem, leaves and flowers but no fruits. At the 8 years old, the 4*" clone (Phu Chong Na Yoi
National Park, Ubon Ratchathani)-and 2" clone (Chanthaburi Agricultural Research and Development
Center, Chanthaburi) have similar good trend of growth rates in height and canopy and started to
bloom many trees, but.the 2"clone can be found in the area and does not have to be transported
long distances, that may develop into a suitable clone for planting in the field condition of the
eastern region. 2).study on canopy training technology of malva nut in the field condition which
conducted at Chanthaburi Agricultural Research and Development Center From October 2016 to
September 2021. The result found that top cutting can slow down the height of the malva nut but
increased the development of the canopy width compared to the previous year. At the 5 years old,
1 plant of the uncontrol canopy height began to flowering and fruiting for the first time, but that fruit
was dropped later, the plant that control the canopy has not yet been found. These plant
development had only begun in the final year of the experiments, therefore, should continue to

study. 3) study on flowering Induction technology of malva nut in field condition which conducted
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at Rajamangala University of Technology Tawan-ok Chanthaburi Campus From October 2016 to
September 2019. The result found that not flowering in all methods throughout the study period,
but inducing flowering by stop irrigated together with ethephon sprayed 300 ppm, potassium nitrate
sprayed 6% and urea sprayed 1% were stimulate malva nut to be stressed, leaves were yellow and
fall faster after sprayed for about 2 weeks, just like natural conditions, that malva nut will create
flower buds when they get drought, while the control method were not. After that, many buds are

found that tend to develop into flower buds around the shoot tips.
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Abstract

Testing suitable cashew cultivars and production technology in the eastern region Conducted
research at the Agricultural Research and Development Center, Chanthaburi Cashew plots of farmers
in Trat Province Cashew plots of farmers in Chonburi Province and laboratory Agricultural Research
and Development District 6 During 2016-2021, there were 3 activities as follows: Activity 1 Experiment
1.1 Studying the growth and yield of cashews four years after planting found that the height of the
canopy There was a statistically significant difference. Sisaket 60-1 variety has the highest canopy
height equal to 355.7 centimeters. The circumference and canopy size There were no statistically
significant differences. In terms of yield, there was no statistically significant difference. There is an
average between 327.7-1,084.5 g/plant Experiment 1.2 The application  of «cashew production
technology of the Sisaket Horticultural Research Center to compare ‘with the farmer's method in Trat
province during 2016-2019 found that the recommended method (using fertilizer 13-13-21) yielded
an average yield of 313 kg in 3 years, equal to 313 kg. /rai, which is higher than the farmer's process
(using 15-15-15 fertilizers), yields an average yield of 3"years equal to 293 kg/rai or 7% In terms of
yield quality, the recommended method tends to-increase the quality of the produce more than the
farmer's method. As for the experiment 1.3, the application of cashew production technology of the
Sisaket Horticultural Research Center to.compare with the farmer's method in Chonburi province
during 2016-2019. It was found that the recommended method (using 13-13-21 fertilizer) yielded an
average 3 year yield of 301 kg/rai;which was higher than the farmer's process (using 15-15-15 fertilizer)
yielding an average 3-year yield of 286 kg/rai, representing a percentage. 11 In terms of yield quality,
the recommended method tends to increase the quality of the produce more than the farmer's
method. Activity 2 Study on suitable temperature set for cashew nut dehumidified drying that is part
of the production process for processing with hot air. They were compared with the constant
temperature conventional method. The objectives were to decrease operating time, power
consumption, fuel consumption and cost. The study was carried out on 5 concept of dehumidified
drying set, the first concept was constant 75 °C 12 hr, the second concept was 80° C 1 hr and
continued 75 °C 11 hr, the third concept was 80° C 2 hr and continued 75 °C 9 hr, the fourth concept
was 85° C 1 hr and continued 75 °C 10 hr, the fifth concept was 85° C 2 hr and continued 75 °C 8 hr.
The results showed that the fifth concept was optimal method. It used least time, saved power and

fuel cost, in addition, the quality of cashew nuts could be accepted by entrepreneur. Activity 3
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Screening and identification of yeast strains and acetic acid bacteria suitable for ethanol and acetic
acid production respectively from fresh cashew apple from farmer plots in Trat Province. From the
experiment, the highest alcohol-producing yeast was Saccharomyces cerevisiae Y21 (8.7+ 0.4% v/v),
and the highest acetic acid bacteria was Acetobacter tropicalis A12 (5.91 + 0.17% v/v). By precipitation
with gelatin solutions at concentrations of 0, 0.1 and 0.2% at 30, 40 and 50 °C, it was found that using
0.2% gelatin at 50 °C for 15 min was the best precipitation. The later, a comparative test of the
alcohol fermentation formula with different ratios of cashew apple juice to clean water was 1:3, 1:4
and 1:5 using S. cerevisiae Y21 yeast for fermentation. It was found that the formula 1: 4 able to
produce a maximum alcohol content of 8.04 + 0.4% v/v within 16 days. Finally,.a comparative test
of vinegar fermentation formulations adjusted for different alcohol content of 5%, 6% and 7% using
A. tropicalis A12 for production. It was found that each formulation was able'to produce a maximum
acetic acid of 4.53 + 0.18 %, 4.42 + 0.41 % and 5.03 + 0.68 %, respectively, and a formula containing
7% base alcohol produced a maximum acetic acid in 45'days. From the standard of fermented
vinegar in the product, it was found that all 3 formulas'can be used in the production of fermented
vinegar. Because it can produce more than 4% acetic acid. A formula with 5% alcohol was chosen
for its production because it took 30 days to ferment. The quality of the fermented vinegar is as
follows. The soluble solids were 9.7 + 0.4 deg Brix, the pH was 3.01 + 0.03, the acetic acid content
was 4.53 + 0.18 %, the alcohol residue was 0.07 + 0.00 % v/v, and the vitamin C content was 2.23.

+ 0.54 mg per 100 ml
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Abstract

Suitable cashew cultivar testing in Chanthaburi province at Chanthaburi Agricultural Research
and Development Center during 2017-2021. The RCB experiment was planned with 4 replications.
consisting of 6 methods as follows: 1) Sisaket 60-1 2) Sisaket 60-2 3) Sirichai 25 4) Native 1 5) Native
2 and 6) Koh Phayam found that the height of the canopy There ‘was a statistically significant
difference. Sisaket 60-1 variety has the highest canopy height equal. to 355.7 centimeters. The size
of the girth and the size of the canopy There were no statistically sienificant differences. The mean
is between 51.8-57.8 centimeters and 408-467 centimeters, respectively. In terms of yield, there was
no statistically significant difference. There is an average between 327.7-1,084.5 g¢/plant. The quality
of cashew nut after harvesting was the seed size'before and after shelling. percentage of good seeds
and the number of seeds per kilogram found that there was a statistically significant difference. The
native cultivar 2 is the cultivar with the best post-harvest seed quality. The application of cashew
production technology of the Sisaket Horticultural Research Center to compare with the farmer's
method in Trat Province during 2016-2019. It was found that the recommended method (using 13-
13-21 fertilizer) yielded an average 3-year yield of 313 kg/rai, which was higher than the farmer's
process (using 15-15-15 fertilizer) yielding an average 3 year yield of 293 kg/rai, representing a
percentage 7. Interms ofincome and average return for 3 years, it was found that the recommended
method had more income and return than the farmer method, equal to 14,480 and 9,450 baht/rai,
respectively. Farmer's process The average income and return for 3 years are 13,509 and 8,437
baht/rai. As a result, the BCR value of the recommended method was higher than that of the farmer's
method, averaging 3 years, at 2.9 and 2.7, respectively. In terms of yield quality, the recommended
method tends to increase the quality of the produce more than the farmer's method. by
recommended method The average percentage of good seed for 3 years was 74%, which was higher
than the farmer's process. The average percentage of good seed for 3 years was 65%, representing a

percentage 9. Moreover, the recommended method had better seed count per kilogram than the
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farmer's method. by recommended method The average number of seeds per kg for 3 years was 154
tablets/kg. Farmer's process The average number of seeds per kg for 3 years was 162 tablets/kg. This
showed that the recommended method had a larger grain size and better weight than the farmer's
method. which meets the needs of entrepreneurs and consumers. As for the use of cashew
production technology of the Sisaket Horticultural Research Center to compare with the farmer's
method in Chonburi province during 2016-2019. It was found that the recommended method (using
13-13-21 fertilizer) yielded an average 3 year yield of 301 kg/rai, which was higher than the farmer's
process (using 15-15-15 fertilizer) yielding an average 3 year yield of 286 kg/rai, representing a
percentage 11. In terms of income and average return for 3 years, it was found that.the recommended
method had more income and return than the farmer method, equal to 14,480 and 9,450 baht/rai,
respectively. Farmer's process The average income and return for.3 years are 12,724 and 7,772
baht/rai As a result, the BCR value of the recommended method was higher than that of the farmer's
method, averaging 3 years, at 2.6 and 2.3, respectively. In terms of yield quality, the recommended
method tends to increase the quality of the produce more than the farmer's method. by
recommended method The average percentage of good seed for 3 years was 50%, which was higher
than the farmer's process. The average percentage of good seed for 3 years was 47%, representing a
percentage 3. Moreover, the recommended method had better seed count per kilogram than the
farmer's method. by recommended method The average number of seeds per kg for 3 years was 170
tablets/kg. Farmer's process The.average number of seeds per kg for 3 years was 176 tablets/kg. This
showed that the recommended method had a larger grain size and better weight than the farmer's

method. which meets the needs of entrepreneurs and consumers
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Abstract
Study on suitable temperature set for cashew nut dehumidified drying that is part of the
production process for processing with hot air. They were compared with the constant temperature
conventional method. The objectives were to decrease operating time, power consumption, fuel
consumption and cost. The study was carried out on 5 concept of dehumidified drying set, the first

concept was constant 75 °C 12 hr, the second concept was 80° C 1 hr and continued 75 °C 11 hr,
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the third concept was 80° C 2 hr and continued 75 °C 9 hr, the fourth concept was 85° C 1 hr and
continued 75 °C 10 hr, the fifth concept was 85° C 2 hr and continued 75 °C 8 hr The results showed
that the fifth concept was optimal method. It used least time, saved power and fuel cost, in addition,

the quality of cashew nuts could be accepted by entrepreneur.
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Figure 2 Peeling cashew nut process after drying

[ _;w.

N Ay PYe
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Table 1 Moisture content, Color value and Nutritious value of dried cashew nut

Concept Moisture content Color value Nutritious value (g/100g)
(%)
L’ a b’ Carbohydrate | Fat | Protein | Ash
1 1.33a 76.77ns | 3.12ns | 24.02ns 41.05ns 33.37ns | 20.25ns | 2.74ns
2 1.28ab 75.97ns | 3.35ns | 25.37ns 39.97ns 33.75ns | 21.27ns | 2.69ns
3 1.21bc 76.57ns | 3.25ns | 25.32ns 41.69ns 32.29ns | 20.32ns | 2.72ns
a 1.25bc 77.85ns | 4.03ns | 26.38ns 40.35ns 34.00ns | 20.33ns | 2.68ns
5 1.19c¢ 77.42ns | 3.90ns | 26.13ns 40.89ns 33.8ns | 19.87ns | 2.73ns
Remark: Mean in the same column with the same letter are non-significant at P<0.05
Table 2 Peeling cashew nut, type of dried cashew nut, fuel and power consumption of dryer
Concept Peeling cashew Type of dried cashew nut Fuel Power
nut (kg/hr) full half partial | small"| consumption | consumption
(kg/hr) (units)
1 0.71c 63.56¢ 21.10a 3.06a 3.66ns 0.51a 9.57a
2 0.78bc 66.84b 18.54ab 2.94a 3.04ns 0.42b 7.66b
3 0.89a 68.3dab | 18.60ab 1.40b | 3.04ns 0.43b 7.02c
a4 0.82ab 69.40ab 16.36b 2.50ab | 3.14ns 0.41b 7.02c
5 0.85a 69.90a 16.70b 1.29b | 3.50ns 0.43b 6.38d
Remark: Mean in the same column with the same‘letter are non-significant at P<0.05
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Figure 4 Moisture content (%) of dried cashew nut
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Figure 6 Nutritious value of dried cashew nut
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Figure 5 Color value of dried cashew nut
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Figure 7 Type of dried cashew nut
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Figure 10 Power consumption of dryer

aius18 (Discussion)
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agﬂwamﬁ%’a uazdataustuz (Conclusion and Suggestion)
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nsAnwNkAzILUNAIETUSEadLaruaTiSendnnsatduTIngadlunsiEnenueaLarnIney

FANMIUAINUVIINKAT BN UIAUNIUAAAINKUALNYATNITINTAATIA 91NN1TVAaRILATaRNNER
g

a  a

LeANBEBRAIAnRAD Saccharomyces cerevisiae Y21 (8.7+ 0.4% v/v) uazlalunfiiSeinGnnInesdAngean

1
(% I

A® Acetobacter tropicalis A12 (5.91 + 0.17% v/v) #é391ntUuNaaauL T8 UL ABUITAVIN AU I AuNaL By
Uzafiunudla 1nen1SINAENaUAILaTATANLLRANANNAUYNTY 0, 0.1 waz 0.2% Vol 30, 40
WA 50 DIFLTAEE WUINNITIELRaAY 0.2% 71 50 asrwadea Wuian 15 Uil 9wanusannAgNauL

[ 1

fulilaldifian douninsmaaeuiuisufisugnsdminuoanesodilsn auhdunaifiouugdiu
WuRRetNaYe AN uAe 1:3, 1:4 uay 1:5 Tnelddad S. cerevisiae Y21 Tunisnsin WuINgns 14
a1unsaninueanagedlngigaviniu 8.04 + 0.4% v/ el 16 Ju aavneveaeulIsuiisugastmdn
héuamegiusuliiusinaueanosedunndinfufio 5%, 6% uay 7% IaglduuaiiSe A tropicalis A12
NUIMUARYEATANUITOHNANNTABETANG gAY 4.53 + 0.18 %, 4.42 + 0.41 % wag 5.03 = 0.68 %

o

ANEAU UazgnInilueanaseananiy 7% wnannsnosdinlaganluiian 45 Tu usllefiansaunaininmu
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snsgID AN eyiinlunEn Susirwuini 3 gasanunsolilunanamindumeyiinld wsgananse
wAnnsnodRnldunnit 4% diuludenldamsituoanasediediu 5% lumswdnnszlfinalunismiin
funtiite 30 Tu auamwesthduaneywiindly 36 Vinamesudefiazaneniléivindy 9.7 « 0.4 asay
309 AP dunsA-Ang windu 3.01 + 0.03, USU1eUnsnezd@n 4.53 + 0.18 %, USuaiweanoaadninis
0.07 = 0.00 % v/v uazUSunainiug 2.23 + 0.54 Tadinsusia 100 Haddns
Abstract

Screening and identification of yeast strains and acetic acid bacteria suitable for ethanol and
acetic acid production respectively from fresh cashew apple from farmer plots in Trat Province. From
the experiment, the highest alcohol-producing yeast was Saccharomyces cerevisiae Y21 (8.7+ 0.4%
v/v), and the highest acetic acid bacteria was Acetobacter tropicalis-A12.(5.91 + 0.17% v/v). By
precipitation with gelatin solutions at concentrations of 0, 0.1 and 0.2% at-30, 40 and 50 °C, it was
found that using 0.2% gelatin at 50 °C for 15 min was the best precipitation. The later, a comparative
test of the alcohol fermentation formula with different ratios-of cashew apple juice to clean water
was 1:3, 1:4 and 1:5 using S. cerevisiae Y21 yeast for fermentation. It was found that the formula 1:
4 able to produce a maximum alcohol content.of 8.04 + 0.4% v/v within 16 days. Finally, a
comparative test of vinegar fermentation formulations adjusted for different alcohol content of 5%,
6% and 7% using A. tropicalis A12 for production. It was found that each formulation was able to
produce a maximum acetic acid of 4.53 + 0.18 %, 4.42 + 0.41 % and 5.03 + 0.68 %, respectively, and
a formula containing 7% base alcohol produced a maximum acetic acid in 45 days. From the standard
of fermented vinegar in the product, it was found that all 3 formulas can be used in the production
of fermented vinegar. Because it can produce more than 4% acetic acid. A formula with 5% alcohol
was chosen for its production because it took 30 days to ferment. The quality of the fermented
vinegar is as follows. The soluble solids were 9.7 + 0.4 deg Brix, the pH was 3.01 + 0.03, the acetic
acid content was 4.53 + 0.18 %, the alcohol residue was 0.07 + 0.00 % v/v, and the vitamin C content
was 2.23. + 0.54 mg per 100 ml

AU

théuaeyuin (fermented vinegar) \undnfasifldanninirsaiio wald vie thmaunind

?hmé’wLLé”mﬁﬂﬁ’uL‘?}Jaﬁﬁmmaﬁgmmiiﬁ%ﬁimma fusinansmirduladdosnia 4 nfude 100 faddns 7

~ Y a | a o o w o v, A v =g
27 ssmgadiea guilaediungieninhduameyninunlituaiessssaemsinesmissadses 1olunns
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52, UBUTN159398  (Research-Methodology)
FFeuaziauinszuiunsianinduaieyminannaaliouugieiuniudiiedaue nidedaduas
N a aa A ] A a I o= = = - a
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1. MIfnukenLazAnwApaNyuzYasdadiienlanndiog 1erais Ll ALNIUAINLUA BN ¥ATNTNE
ANENNTALUNSHENLEANBER
=3 a 1 a 3 v 1 v a v <
NUTIUTHaTBNNs AN uAINLYaRN¥ATNT 40 AI9819 (5 NaanduLAgIfusIdy 1
Y ' I a v < 1Y a o & o (3 & &
Mee19) vungamgivieudunian 4 Ju wuulauings dhunuenidedanluemisidesiie yeast extract-
peptone-dextrose (YPD) MUSuuUInansnlasaldudu Andendanilalatduinvuinlng dnisass
ascospore MumpUIMNALlATA 25% Uavheanagadiluty 15% taa (USuu3ea1n Lee uwagay, 2011) 13
nagauANAINNITalUNIINANLEaNaEes wardndnunateugiadlagldnuanuusvestadias Auaudn
NA1UTAT wardayan1eruTILanalaen1MIANARgvesdIaU Tindlelnaves 26 S ribosomal
DNA
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2. MsfnkenukazfinyIAuENwMETaUATISENTAUEINNTAlUNTHENNTARETRNINNALIENNLN T
WUAINUUSUNYATNS

LAUTIUTINNAT S LN LU AUNIUFNLUAINEATAT 40 §I19819 (5 NaaInFuLAeIfUsIUTY 1

a

Y 1 1 a v I [y a a 1% 1% o a 1 A a v 1
ADE1Y) VNN NVIRLUULIaT 4 U uUUﬂﬂﬂWﬂQQLﬁﬁﬂﬂﬁﬂﬂﬂﬂﬂuaﬂﬂﬂﬂlﬂﬁﬂa’UNVH%U%QMM@QWB@ﬂ 3

9 Y

Tu wennuaieRaunsaasunInesdanlalngld oavsiduateial glucose-yeast extract-ethanol (GYE)

a A

ientueaiutu (USUUT991n Artnarong kavaue, 2016) Antdenwuailiseniinuaudimilaungy

9 9

Acetobacter AALABNIBDNNUABDLENIUDA 8% LATNAABUANUAIUITONANNTADLIAN LADNIDNHNANNTADY
Fanlaasanlun1sdnduunaeiugiuuafiselaglddoyanenunnanvaeveanuaiiisy AuENYMENIRIY
Fuall wazdoyaniwudd  Tuanalaenismenueaievesaisuiiandlelnaves 16S ribosomal RNA
3. NNSANYIANNENYI A UNALN LN LW AUNIUALEA LR P

A e ax A Y ~ ' ° a I3 P

WadEnw IS Nmanzanlun1sanaenautnAuNaieulilanawilundsnteanased tneld
ANUTNTUYRUIAAULANATUAD 0.0, 0.1 Uar 0.2% Tgun)iunndunuAe 30, 40 uaz 50 asrwalgyd
Wuan 15 wil Tuiin dinineznau arenuidunss-ane Arusuanssndaiazatsunls (29@usng) Ay

lat (%T660) wazUSunainiiug (@adnsu/100 daddns) vir3 grdenIsnvilviuiAulisiumudlaiian

4. NMSANYIMERTIEIUTRIUNAUNALT BN I AN uAlas I sadluNSHERLeaN 8 gad
Wibuileunsnanweanasedaindan Saccharomyces cerevisiae Y21 lugnsomnsiil

BNIIAIUVBIUIAUNALNYUULUINRUNUAFDUIELDINTANANAUAD 1:3 , 1:4 kag 1:5 MIas9iuAe 4, 8,
12, 16 waz 20 Tu laweuluflouneatln 0.15 nfudedns ArUSuuvesdiazarelady 20 aar USnd
Tngldiimnansie Ysuaaniidunsa-ane 1u 4.5 Usuins 200 fiaddns 16wude 5% vuiigamgll 30
peANTaLTEa Tuiinn15193veBadlnenA1n1sanANauLaIiAINE1IAAY 600 UILUUAT (ODgg,) AR
I3 ] a < % a ¢ o T A a a Y
Junsn-ae YSinawesilsnasateuils wasdsuaueanesged vih 5 41 dengnsnanunsondnuweanagadls

GBI
LV

5. MIfnwmMUTInaseanegeaivanzadlunseamhduaeyrdnnumdnraieuug e iunIug
) 96’ Y] a‘d‘ a % < [y} [ )

i ninueanegeaiinssulaainans 1 3 1 0waan 16 U wgaweniewsdiulatlunnngnau
meuuintuianutudy 5% tagld 10 Jaddns falid 1 4ns waziiuluwnadeuiunaludalny 0.15 nsu
I\ a o 2 vud =~ & A Y = o ) so v A a ) @
#0anT AINIA7 15 ssanwaed LJuian 1 Weu wadsinuninkeanagaaninuialglunismseudanin
WduaneyaIn Acetobacter tropicalis A12 gnsildnageuaziiuTunaueanegednsiuwana1eiufe A 5,
6 waY 7 % USU1mS 150 Haaans ta1n1susnwanaenu@e 15, 30, 45 wag 60 U 19T 5 % Uun

gl 30 e waded TuiinAInsganaukasiin1nenIniu 600 wIlumns (ODg) Arradunsnmng
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wazUSuunInesddn v 5 91 Andudihduaeyndniliuiwenavnousasiies onwaz NN TIvEey
AMNINANT (Uguanazae, 2558) Ao 1) USunansnezdin 2) Usuadendiug 3) Al nsa-ae 4)
Usunaweandafiazaneinlavionun way 5) Usunaueanesed denansiianunsaldndmirduaeymiinldniy

YSUaunnI 4%

NaN15338uazafuse (Results and Discussion)
1. MIAnLenLazAnwIRMEnyMrvedanienlaanmegmaiguziiunudnLauneasns - il

ANMUANNTOIUNSHANLEANDTDA

[ o 1

a I a I3 v v o A o &
LNUAIBYNNALNYUNZUIAUNIUAIINLURUNWATAT JWIUIANTIA 3 WUAS GL‘U'J‘U‘Vl 20-22 QﬂJﬂTW‘Uﬁ

2562 iy 40 fege antiuthfmegenliunvaluanigiiliennmangumglives Wunan 4 Tu Aauen

[
IS IS 6

\WoBanluInNLA89Ae yeast extract-peptone-dextrose (YPD) L@ LoN1UDa 2% NAIUTUTUVDS

H <

thanauinlmsags (10, 20 uay 30%) annsadadendanindnuuslalaiinn veudsu Wy WWimun 55
loloian uazwuindl 16 lelwiande Y16, Y20, Y21, Y22, Y23, Y28,Y4Q, Ya1, Y42, Y43, Y44, Y46, Y48, Y49,
Y52 way Y55 Mfldnwaginileu Saccharomyces cerevisiae™ (§nwaizlaladiidvnyuuuialug veuidey
T#eyu §in13 budding waziin1sa¥1a ascospore agaielu-ascus nsenay) Anldendadiiiniunuse
weanosed 15% uazvusetaylasa 25% 10 Sufulsn Wufe Y20, Y21, Y22, Y23, Y28, Y40, Y4/, Y46,

Y48 uag Y55 AUE16U UMaaeun1snanteanegsiue1visiagsiis YPD broth Nduiaaglasa 20%

=

USuns 200 daddns Uufioamadl 30 esndadeaidunat 4 Ju wuirBadiindaueanagedligiiagnfe

q

YY)

Y21 w@alel 8.7 + 0.4 % v/v 938910R8 Y20, Y22, Y23, Y40, Y55, Y28, Y46, Y42, Y48 Un8as 5 dus
wsnludnduunaneiiuglaglinadnuasvesdan auaudiniaguall wagdeyanisinudiluanalagnism
ANUAANEvRIanudInalelnAved 265 ribosomal DNA wu3N8aad Y21, Y20, Y22, Y23 s1uunladu

Saccharomyces cerevisiae 33ipuwmiiou 100% Falunguiinldlugnaimnssunisndnueanagediu

LYY

UatuiinldlugnaiinssunisnaniATeswmuuazanaIunssue M segual (9198an1u Useiun ann, 2554)

9

dudad Yao Swunldilu saccharomycodes ludwigii Fafiaanumilou 99.22% Felisreauindubadansiug

| Y a

Tniiduenldanmihdueuainnszuiunisudnla Baddnarduaeiudniindunaysavanadeuldidum

)
& a a sda |a fo o  w ¥ a da A o ¢ oA a
Wwolugnaimnssuniswdndeinfivsuiaueanegeamdmiuguslaanieunudesifioguain YTuia
LOANTRANINANILBYT 0.5-1.2% v/v (Francesco et. al., 2014) Aelums 5 aeiugilisaunsainluldly
a v ' A L. v a s
NILUIUNSNANKDANBERELA wAils19EdeN Saccharomyces cerevisiae Y21 TWldnaasinisudnueaneased
PNNaisLNENNRNN AT T RERLeaNeTRd lgedn warwoanageaTNan i dulensIuea lulinswan
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2. M3fauBnuasAnuaudnyurTesuUATiSETimuannsalunsHEnN IR BRI NNALTIDLsIEa 9T
WIUANWUALNEATNS
MnuanIARBsEInsdRdnuuaTiSeitanantfimiloutuuuafiFenduiiadansathduaey
(Acetic acid bacteria) thufoidunuafiBedifizusawadiduieu foufndunsuau Weveaeunzmziaaasiin
vl lifinsadreduln warlinaauidlennaeveandina liviavmn 38 leloian e anaLiissezaeiiy
yugt 40 fegna dadenleluaniiianuansalunisnanninesdingsiian 5 Suduusn uazdianumuse
LOANDTOAITUTY 8% ufe A2, A33, A25, A6 uaz A8 AILATRU WAANTABL3ANLe 591+ 0.17%,
576+ 0.04%, 575+ 0.09%, 573+ 0.07% wag 573+ 0.07% mudiy Tuewnsidisade GYE broth
fiflueanesod 7% 7 30 asrusaifea WWunan 30 Yu thits 5 lelwavluuunmesiusTasldandnuas
voshuansuAuaNTinI@Ialiuaviastayanainuiluanalaenismiaunsevessduiianalalnaves
165 ribosomal RNA wuiwuafidesa 5 lelwian finumilou Acetobactertropicalis 9% wuanewus

L) v 1 1

aeandndldlunisudnuinduangyndnainveuialvg (Lee et. al, 2016) kazdsTouuailiiedendndain

(%
o } %4

Acetobacter tropicalis 14 5 maﬁuﬁ: \den Acetobacter tropicalis A12 1 lUnaaeun1suaninduasy

&

CY I ' a 6 1
Vllﬂ"i]’]ﬂmﬁLWU@J@J%M?Q%NWWN@@@VLTJ

3. MsAnwIaNMERvlmAuNaR gLz RALNIUAlaAReL 98 R
A v s & P ! a A a a ~ ' ° vy & a a U o
WesneluihAunaisuugdiiumualiusinaunuiiugauaziiaugu viligadiasylalif delu
feINAZNaUANSNUTUMgLaAUNuNI U NN aNAALDANDTRE InePNaTaTa18LRaIRY 10% ML
anadudugavinedu 0, 0.1 uaz.0.2% VnTigaun il 30, 40 Uag 50 DIALYALTYA WWENANLLS7 80 SOURD
9 Wuan 15 Ui wuInNISIa i uuTy 0.2% ndufl 50 aerlgalded Wuan 15 Ul azaiunse
vy & ' a ot VA A ~ = v ) Y4 AV vee
aneznaulithAutzdAumuAlalanTan M1un13199 1 Bedenndedny aTuduasane (2556) NAANY
AS2UAUNITANANUNNIANLARINES LT UvesNNE AL UAAuaakazdutulaglgaafusauas 0.1,
0.2 waz 0.3 wulnluisesas 10, 20 waz 30 Wua 1, 2 waz 3 $lue wazAwasveulneanlomdurian
1, 2 wag 3 U NUIINN5anUS LN AUWIUR U LN UL AU N UAR UEALAZINTUABLIARALSDEAY 0.2 WU 1
FlusanunsaanUsunauwnuiiuligegasosas 30.77 uway 83.95 Mua1AU weNINUSINUINIAAUT AT
A a A a a v a v 1 oA P a ) a
annsgaudeInniiug ansusznauiluedn uazansiueuyadaselifniuliaUSeuiisuiunisanusunauny
Jumeuulnluivazinwansuaulnesanten 39lvansarateaaidy 10% Usu1ns 20 1aaansnauiAuuLzilg
Bunud 1803 (Arududuanyinevesaaifuiniu 0.2%) nauliaiuioun 50 esrwa@eadunan 15

A v O Avyvy A oA v PN = Y a I a ¢
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NNMsANYINSHARLEANesaaYeIdar Saccharomyces cerevisiae Y21 Tugnsenmsiidisnsnaiu
YostnAuNaLTBILE IR UM UR et Ay o RTINS URD 153, 1:4 uay 1:5 Anaisatuie 4, 8, 12, 16
uaz 20 Ju wuindad S. cerevisiae Y21 aznanueanesadlrnigalugns 1:4 axlviuaueanasedg iian
fio 8.04 = 0.4 % v/v melunian 16 u udHRmeganisuanueanesed ddlinaniswanliuanssiufuiugns
hAunafeunzssfiumiud 1:3 diugns ddunafiouugaiefiuniud 15 wndnuoanesedligean i
7.83 + 0.73 % Miufl 16 WiSinaidesningasduunniaiuegieiiifodfafisedu 0.05 ndaaintud 16 A

INYANIIHARLBANDOA ALY sdonadumsiziinisidoanahaunafisunziisiunuduniuluig

{ a A

ylfansemsfidndudonisiaiguarnisndnanasd waliin1snanueanesedanasfieiadisi ingAud

dhanaifieane aenndosiunisaaswes Lower et al(2016) fifnwinisuanliannuafisssssnsiunus
wuulihi3oans 23 85 ludmdnouin 30 3ns dreidedadnian1sfa Saccharomyces cerevisae
(Lallemand) U‘%mmﬁwmaﬁuﬁu 24% ﬂmgml,%aﬁ 28 paAalTyd ansORaALeansedla 13.59% v/v

aelu 19 Ju

5. mMafnyINUSIaueanesedfingadlumIkamindumegminantminaaiiousgaing
e

Wisuiisunisudnnaatrduaneyminann Acetobacter tropicalis A12 lutiniinueanosodiil
USinaueaneseduansinaiude 5, 6 uay 7 % fnatmsninuandns wuihlugnsfifiuiuaueanseed 7 %
znAnnInerddnligeaniaiy 5.03 £0.68.% 1dnatlunisniin 45 Yu sesasuifegasiiiuiuim
Leanesed 5% lHUSuunsntduaegiifu 4.53 + 0.18 % Mnatlunisviin 30 Ju uazdudugarede
ansiliuSinaueanesed 6% JznannsnazTAnlagean 4.42 + 0.41 % Hnalunsudin 60 Yu aziiulén
FeanugnsaansondntiduanegrinTnaaifiouuzhiiumnudlFiUinansnesaRnldnumasgiufonsns
ffoy 4% Feiuiafiuitgnsiificoanosed 5% fuwdazliibunimeaeuiiliuiimnsnezdingan us
annsandmirduaisgnsialildnuinsgrusazddddinatlunsminduniide 30 Su ileYanuainues
5151’%18@14%%159"1’&5 Usunamasudefiazaneiild 9.7 = 0.5 Aennmidu n3e-eng 3.01 = 0.03, Usina
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Research and development of Sri-Prachin bamboo production technology

in Chachoengsao
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Bamboo, Sri-Prachin Bamboo (Dendrocalamus asper Bagker),. Bamboo shoots production

UNANED

nsIdsnarwaunaluladnisnanlumed3Usadu (Dendrocalamus asper Backer) Tudenin
andans dudunshuiiud AUGIToLALITRININITINYATAITANTT uazklasgniinevednensns dandn
azidans wardminaszum Wednwsserugn wasnslieimnzandmiumsnanvislsilinmdusiu
Tuseningd wa. 2559-2564 MsAnwgnsdewniivavszeruantunisnanlbnemsusdu andunulul we.
2559-2562 u baanaaeinigly augITeuasiniuIn1sinunIasidans) UHLNITNAABILUY Split plot
Design §1uan 3 91 Tag Main plot Usznausie Uaiafigns 25-7-7 15-15-15 wag 15-8-20 Sub-plot 1du
spoUgnling A 5x5 WIAT 6x6 LIRS 7x7 AT HansMaaswudn nsldtoiaiign siuansinstulaivinle
Srumiswarimdnrananmioliinels Sanuuansieiunisaddn nsiuieslud 2561 wasl 2562 T

AsusFuliTwIundsliiegsening 1,190-1,303 viesials wag 1,239-1,378 vuesials wasumilnuandney

U

Y1319 1,559-1,670 Alansumals way 1,600-1,796 nlansusials siudisu Lwiﬂamﬁﬁmmmm%wgﬂ 3
wunlduliaumnathmavesmelsigenioedfifidlnumabousi svozlgn 5x5 waslisuauniels
waztmnuanansels TunisiiuienUa 2561 uagd 2562 mm?‘iqm Ao 1,451 Ue 1,545 1ue way 1,898
Alansu 2,013 Alan3u muddiu Wellnsidoyaduasugmans wudn msldatdewnd 15-15-15 Agn

Jrey 6x6 AT IAdnsdiunauselevidesuyu (BCR) gugn Ao 1.64 niuieniiunsnaaaunaziam

walulagnisudanuelilinrsusduuiouiisuiuisuiRvesnensns Aadenuuasianiinemiusiuy

89



5oy 6X6 wnT Tudminasduns uardminaszui S1uau 10 wlas suduanulul) we. 2563-2564 il
yadou Waw uazvsnerawaluladlunsudnnislsilineeduniuilmngauduanmituil wasussdums
pausuimeluladvosnuasng wansmageu wuiinslétogns 15-15-15 §ns1 1 Alansu/ne luadausnuas
Mﬁﬂﬁ]’]ﬂﬁ?ﬂlﬁﬂﬂﬂ%ﬂaz 500 N%a1/n0 Wauay 2 Ae FUAULREIHANER Wwaw%wﬂa%qjmﬁa 2,923.4
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ABSTRACT

Research and development of Sri-Prachin bamboo production technology in Chachoengsao
during in 2016-2021 at Chachoengsao Research of Agricultural-And Development Centre and farmer
areas conducted with 10 farmers at the Sri Prachin bamboo farmer plot, 6X6 m. in Tha-Takiab District.
Chachoengsao and Khlong-Hat District Sa-Kaeo. A.study.on effect of different formula chemical
fertilizer and spacing for Sri-Prachin Bamboo Production during in 2016-2019 at Chachoengsao
Research of Agricultural And Development Centre. The experiment was in the 3x3 split plot design.
The main plot was chemical fertilizer consist of 25-7-7 15-15-15 and 15-8-20 while tree plant spacing
5x5 meter 6x6 meter and 7x7 meter was described as subplot. The results showed that different
formula chemical fertilizer does not cause the number of shoots and harvest yield of bamboo shoots
were not statistically different. The harvest yield of bamboo shoots in 2018 and 2019 was 1,559 -
1,670 ke./rai and 1,600-1,796 ke./rai, but high potassium chemical fertilizer such as 15-15-15 and 15-
8-20 is a tendency for total sugar content of bamboo shoots to be higher than 25-7-7 that low
potassium fertilizer. The spacing 5x5 meter was highest yield, 1,898 ke¢/rai and 2,013 kg/rai in 2018
and 2019 respectively. Economic analysis results the spacing 6x6 meter with 15-15-15 fertilizer
application with the highest benefit to cost ratio (BCR) was 1.64. Then, on-farm trial and development
of the production technology for Sri-Prachin Bamboo in farmer areas conducted with 10 farmers at
the Sri Prachin bamboo farmer plot, 6X6 m. in Chachoengsao and Sa Kaeo during 2020-2021, to on-
farm trial, development of Sri Prachin bamboo shoots production technology which are suitable

in the area and DOA's technology adoption assessment. The results showed that using fertilizer
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grade 15-15-15 rate of 1 kg/ clump at the first time and after that fertilizer 500 ¢/ clump twice
a month. In DOA method found an average large shoot yield was 2,923.4 kg/ rai. The yield of
small averaged 637.5 kg/ rai. The average variable input, income and benefit of production
system were recorded as 14,534 47,039 and 32,505 baht/ rai respectively, and the Benefit Cost
Ratio (BCR) was 3.3. Moreover BCR and benefit of DOA method was higher than farmer and
average income higher than farmer method of 1,456 baht/ rai. Assess the technology adoption
of DOA. It was found that farmers understood to use of chemical fertilizers and adopted to use

of fertilizer 15-15-15 at rate 500 ¢/ clump twice a month at a very high level to the most level.
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Research and Development on Amomum biflorum Jack Production Technology in

Chachoengsao province.
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Amomum biflorum Jack. Production
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Abstact

Study on bustard cardamom (Amomum biflorum Jack;) was performed from 2016 to 2020 in
Chachoengsao province to 1) research and development on enhancing productivity technology and
optimum harvest time, 2) extract the essential oils.from different parts of bustard cardamom. Split
plot design with 3 replications was operated-in.the first year of experiment that main plot was 3
plant spacing, 1) 30 x 30 2) 30 x 60 and 60 x 60 centimeters, sub plot was chicken manure as basal
fertilizer with 3 rates, 1) 1 ton/rai 2) 2 tons/rai'and 3) 3 tons/rai. Results of the first year explained no
statistical difference on yield. Highest fresh yield 5,733 kg/rai was found in plant spacing 30x30 cm
with 3 tons/rai of chicken manure application. However, plant spacing and rate of fertilizer, 60 x 60
cm with 1 ton/rai of chicken manure were suitable due to maximum benefits and no presenting of
disease infection at the'beginning of experiment, which there was high relative humidity (RH) and low
area under the disease progress curve (AUDPC). Results on essential oil extraction at two harvesting
time, 12 months and 15 months, from leaves, stem, and stolon found a large component of trans-
p-(1-butenyl) anisole that higher when harvested at 15 months than 12 months. The second year of
experiment, comparing between 2 treatments, 1) plant spacing 60 x 60 cm with chicken manure 1
ton/rai (recommended practice) and 2) 30 x 60 cm with no fertilizer application (farmer practice) by
using randomized complete block design (RCBD) with 2 replications were investigated in local fields
of 10 farmers, Chachoengsao province. Bustard cardamom was harvested at 12 months. Results

demonstrated no statistically significant difference on fresh yield, essential oil (%), variable cost,
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income, and benefit cost ratio (BCR). Then, the following experiment employed 60 x 60 cm of plant
spacing with chicken manure 1 ton/rai in field demonstrations of 10 farmers and harvested at 12
months. Results showed average fresh yield 7,839 tons/rai (from fresh yield 4,825 - 9,981 tons/rai),
average essential oil 1.55% (from 0.53% - 2.00%). When examined for the cost, average variable
investment 39,039 baht/rai, high average income 117,734 baht/rai, average economic return 78,641
baht/rai and average BCR 3.01 (from 1.42 — 4.62) which more than 1, demonstrated that farmer gains
the greater profits on investments when planting bustard cardamom.
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wing latoyalidutlosesity $n91 1 dusiols 2 fusels waw 3 Furels MauuIUgnIzey 30x30 30%60 uay
60x60 wufiuns TngldlElidnuunquitszegang 1 aandugavauin 10-15 lwufiuns mﬂﬁ?uﬂgﬂdmmwaa
Fuil 7 e 2559 Tngliviofimzreiuglugauwzwienling vy 6 dami

2. Whéeauiunestiadiuay 1 ads vidomuanumngan waziidntaivlaonsoouiouas 1
ads i 6 ou vdanniusidnamesouutas esrnaelunlamaassituanvasasyivlnfa
fuiudn

(% =

3. Yszillumsinalsakazuuasdngiynn 14 Tu dr9anardseiliunisdiinaisveslsauaziiag
Angiy wavdasiumdnalsaivlussuudunid lnadlonunsiialsalinuaga1siiunse Bacillus subtilis
o o -~ o ' \ < A o A g a ¢ a X
Mdnlsaiy nn 7 Ju wuluhiuduy seuvsedndiuilulsaiveanuenidaivan wagdinsginisiiuiuves
Tsalaglgnuilaiduniswaiuiveslsa (area under the disease progress. curve-AUDPC) (Campbell and
Madden, 1990) vi3aiilanunisszuinvaduuasdnivlinumeansdiunid wu ldnesresaaiuglne,
Bacillus thuringiensis, Beauveria bassiana, Metarhizium anisopliae mM3auiasingity yn 7 u wulugae
o a Aa N ea ) a ) A A
W lngidenanstiunidnmunzauiusiinvesiuasdngiivinusveziig

A5UTEUBAEIATIEMNSI LT UYasalaelyNunlans 1WA sWmuIvealsa (Area Under the
Disease Progress Curve-AUDPC) muqmﬁﬁﬁ

n-1/

Auppe=> | 222t e - 1)

y = manalsalleUseliusanuny vy + 1 = nsnesadlauszifiulsadnin
| |

t = sygzadlayseifiulsasunu t + 1 = szeznadlausyiiulsainun
|

4. an1sasaAulavesituaIviamn 3 ey lagguinaiugavesiunlaae 5 9n 9 ag 8 AU uax
tusunuduiiunnmislvsl

5. fuieriuarvaaileangasu 12 deu Mufiiuies 12 masms Tnsmsneusiundatian
Hariwiin

6. inswviviinansesngys lnsiiuifsrianasiiengnisifuiiel 12 uaz 15 feu tiauen
dautszneuihinunata 3 daw Ae 1) Tu 2) §16u 3) v Mnduannduirdunenssmelasinistundude
1 (Hydrodistillation, Water distillation) Tuwanduaanuq 5 ans udriminduvensaedildussgldvand
1 ivinuludibugamgivssana 4 °C uasiinnesiosdusznoumaailuthiuvenssvedeisufalasin

Tasnsil-wuaaunlnsalast (GC-MS) lngan1izn1sAsenilsieaziden fail
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ARdNUNlYAD DB-5 vuialdur uaudnatentgluwiniu 0.25 faduns AuUrUIves stationary
phase Wiy 0.25 lulAsigs AU 60 LUnT
- USunaunsin 1 lalasdns

- 9EUNAL : Injector 240 °C

9 Y

o

- yaulusguu spit mode
- an1gluns@a : Column @ Susiuy 60 °C AR 3 UWl LNgMANAURS 240 °C AILdNTT
4 °C/unil
- Carrier gas : 81ds3 Ususnsinisiua 1.2 mi/min
v R v
- nMsvuiindaya
1. Joyaiiinua
AN1NLINEON LU gaunil ANNTY LarUTunanu

¥ wa aa + a a6 1
Joyanuaudimaaiiau Jedusd aln)

[y

2.
3.
4. Suigniuiilade msdesfulsausasdng
5. doyanananuaz SN INANER
6. Wadiduminduneuszine

stezAMazanuisiunis

ALIUNIT RA1AN 2558-TUEMeU 2560 fd AUEIIBUALITRIVINTNYATAIBUNTT TMInaITanT

nsvaaesdl 2 msnaaeumaluladnisi@ninuanivas

daildlunsmaaes

1) AunugIuaImas

2) Jawln

3) TEANTIINE

4) Yuwn @dasidwmiutesiuida la-uuas dng

WUULAZITNISNARBY

UHLNISYIARDS 1NUAUAIVIARDILUY RCB § 2 91 iwWisuidisusswing 2 nssuds Ao

n3ABT 1 nemuidSuusth szeEUan 60 x 60 LwuAlms Sasmslated 1 du/ls

NIRRT 2 nauABinwnIng SzaxUgn 30 x 60 Leufiuns lalldde

WUJUAN1TMARRS

1. loufuiiuil wisufiu snudaseuin 4.2x7.8 was Huiliufen 12 msnauns uiezuasiaiy 1
wns wagawuatgn Tnsldlilitnuunquitszessineg aanduganguin 10-15 wuRmng Tuiiufinag
AAINT 10 318 9 ax 1 97U AGUINTIENTIUAT 50% g9 2 s uazAnseszuuliinuuidaiaunes
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2. n3suiBeanunIng Ugnituarvasluifouiquisuissezugn3o x 60 loudiuns aold
Tsaeuiinguavnewsnauas 50% g1 2 was lasyavquan 10-15 wuiums ldmiefimizvereiuglugs
wnzeFenlind 01y 6 dUai uasiAufemandnideny 12 Weou

nspuasne lmiefimzreuglugumewiouliug o1y 6 i Trilasausaunosduniay
2 afwnuenuwanyan fdefefinfousy 1 eduazdufeudioany 12 ou

- nMsvuiindaya

1. Joyaiiinua
anmuInden 1wy gamnll AT warUHHL
. Toyanuaudimaainu Jedunsd yaln)

Auivgniuitlade msdesiulsauuasdng

< ~ a
. ASLAULNYINANAR

Wesiduduniuneuseive

~N O 0 B~ WN

- Toyanuesugaans 1ela AunuLagRanauLIUNINATEgY dndiuneldnanisacu
(BCR)

8. Useiliumnuiiesnelawmelulad

9. WisuiflsuAtadeves 2 N335 LUY Paired Tetest

szezAuazanIuiiaiunis

AHUNT AAAN 2561-1UgN8W 2562 4 LUAINBATNT JNIARLLTANT

NAN1SNAaILaZaAUIIY

'
a

nsnARasit 1 nMsfinwszevlgndnmieduvsiunzanlunisnaniuavaduiuiidoirasdans
msasyiulnvesiiuaivasiiony 12 ey lasinmnugsesiukaziuiwaunsunnvdeiiony 3

Fou nuindianigefigaiiszeruan 60x60 wuRing Snsnslated 3 dudels fe 91.3 wufilums Tneyn

nssaAslaifimnuumnanafumeadia (ms1edl 1) wasmsunnvegeaaiiszeruan 60x60 wuflns Sns1nsld

Uafl 2 fusials Ao 5.6 wile laennnssudslufianuunnad19iun1eedd (115199 2) nstiuifeanandninuand

]

a

nasoNg 12 ey lnenisaeuiaiuuaidadimin wudinssezlgn 30x30 wudwns dnsnsldden 3 fu

'
=

sals Inandnasgade 5,733 Alansusels lagynnssudsludianuuansneaiunisadia (an5199 3) Faszue

Ugnuazdnsifenmunzaunanlunisugnituanivas fe seezuan 60x60 lwufluns dnsinshaden 1 fu

aa v 1 1

fols ieeannssudsainaanurukturesiuluklaslantes nieaemad Jdldnunisiialsaly

'
a

I INATAMUTUAUTINSAS Tn1siiintuvaslsalagldiuilansvinisimuivesisa (AUDPC) Westian taudl

Y

[y

A1 AUDPC 94 umnsinefiunaadfafiseaunnuiodu 95 Wesidud (115199 4) wazldnanauwvugedn
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[y

goandeeiuNsAnwluliunzTuslensiamsszesUanunungiy 4

[y

G]i]ﬂi%ﬂ\‘iﬂLW@ﬂﬂ‘H’]@V]ﬁ'WﬁGU’eJ\ﬁuEJu

N &

Ugnsemsiadauiule vuiansaly wandn watiniw suauisiedu duiifuiier uagAuindueinu

[

AyiU HaIINNINARDY NUisrazUgnilBvanadenaniniivedwnunyiu n13Ugniiungduluszey 50x50
wuRwns Winandaiangegade 2,707 Alansusals  ($nuds, 2560) asneadaiu dsua uwasauy (2552)
$1897U91 5383Ugn 60x50 LouRuns ununziulinandninangegad 3,100 Alandusels uagnisugn
nszweim lnsnsnaaeuszezUgniiduaiensisdyivlnuazrandnvonszves nuinnsugnnszaem
STYLYNITLIINDT 40 bWURLUAT TLELUITENINNAY 30 LFURLUAT Wwawﬁmaliqqﬁqm Ao 2,435.83
Alansusials (wama, 2545) Wwdertunisiidenseyemaisldlendnusyunaliay 1,000-1,500 Alansu
sesfunouUgnuarliduiudedadoiniimneagilinnadydulnduadluiindeluiianwezns
AvauvaId s lil® (finen, 2529) @ennaadnie mi‘dqﬂ%qLLazms{]’mmiauﬁmmzamﬁmﬁmawam%ﬂ
Uaonansiadl I%izagizwdﬂqﬁu 20-25 WURALIATWALIEEEIENILT 50-70 @S wuiinislddenanain
yaln+ledunsd ¥ (me.2) 7 mimﬂmamamiumlﬁﬂ 2,628 Alansusiols wazlulfiaeslinandn 2,547

Alansunals (AU %’uwm%zy LazAY, 2551) ARNYARINY ﬂ’]i’)%‘&JLV]ﬂUﬂﬂ?iLW?’JNaNaWU\T Iﬂsﬂ,wmaaﬂm

9

a a

wizanlunslddmaununisldansiaiinianisinens nwin Jmdgnuainaumgluaiugsiasyiulalad

9

ﬁqm (3un1, 2555) Jululuiiamadesiu msﬂqﬂsuﬁu%’u AITAIMUASYELUQN 35X50 lwufluns n1sUgn
Tuaninensedldsseeinaseninauad 45-75 luUflins Lagseninemy 25-50 [WuRwns mﬂﬂgﬂmfm'fulﬂu
fouanldszegringseningiu 30 wuiwag agldleaon 4,000 Alansusels (nsuduasunisinuns, 2551)
LLazmsﬂqﬂ%fu%’uﬁmmzammiL“fﬁluﬁuﬁizmsnfwﬁ iilaiviaudy dndufumiemslddeninvsedansn
8031 1,000 Alan3usiels WileUFYTIgUAIMvesHY MswTouAumslansIufoufuggiy uazMdIINNTIY
Auliidvunadnamds AldlasnsesUansresseninmwnn 75 WuRwng s38e5eninsu 30 [WuRuns (89919
LAz Ay, 2541)

Mnmsdrsantaiialsanaziuan 14 Ju linunsdiviaisvesuuasdngitn udiununisidn
vhanelsafirluudamaaesiianivasiiony 5 iieu fanssiuioudamay 2559 Sefsudiiounsngiay
fudounanay fanutuduinas wasdunngn wanzaudentssruavedse Tnefleududusindiade 82.0-
86.2 Wosidud wagUTunaniduiade 38-10 fadiuns aonadesiuntsifeudonisineas daefudl 3.9
daman 2559 IlidnszTanisifalsalugavesda (nsudvnisinuas, 2559) vinlludtuanivasiennislu
Insuazawdnsoludsuinados Tnasamuiiszozdgn 30x30 waz 30x60 wufituns (udnlng usludas
wsnlsimunsidvinanefiszezlgn 60x60 Lwufilms TaszazUan 30x30 way 30x60 Lwuflms vinlwauini

AMUNUILUUNIN BINALLANEW FinTAnuNIsIARlsANaU LAz siNTuvealsalasldnunlanswnng

Wawwadlsa (AUDPC) unnninssezdgn 60x60 wufwns (15199 4) lun1s3delafiudaegnalu d1du uas
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AudiiadeeanuglsanyluieslUAn1s nguimuinisnsivaeuiiviazUadenisnds drinddenay

WAUINITNEATAN 6 Tandadunys FeioalUiAn1ssrenuininanaes Fedtedlunseuiunisiigan

Y =

lsndedsliianunsassyviinvandosaivalsniuiiasels dnidedslesiunazminaeaivglsalaanisaou

v o

AUNLEANIDINITVBILTANIDDNUINLUAINARBILAZAA NUANSTTIUNTS Bacillus subtilis 951 60 NSu/1 20
dns vn 7 Tu (WonsA ansiiun)

INMTUAT VR UUEULUT 57810 waznanauwy WUTRMUNUALLUTYRINTIHT 30x30 LUAlLAS

I a Y o

gnsnstddeyaln 3 dudels daunuiuudsasiian fe 114,225 vinsielssel wazfiszuzuagn 60x60

a0 [ 1

WwuAes sns1nstadeyala 1 dusals Tauyuiuudsaiiagn fe 35,894 umselidel FalldA1dnsndu

Ay 1w =

waUsglovisiadunu (BCR) unfign fe 1.59 (3197 5) Fadunssudsnduaniunisasyuunign denndos

(%
[y a 4 a o a [

fiu 9a5h wazayn (2548) ladnwiendiu nMandauaznisnainviiudunagkangdaueily nultamewiugl

]
'
1 a

A BCER = & A o w Ay a = 1
dndiuganian sesasndedle wagatldinglunmawssuiuimnzUgn amaidu Inedduunisuanaivey

Y

e

=

71 8,151.51 U nsials uag 813NUA wazAMy (2560) LARNBINITILATIEAAUNULAZHAADULNUNITUGN
anulnsvaInguINYRINTUIUNUBIEITIA Fuatiunany snedes Jmiauns  n1sanszilaglivgud]
MasURA nudnnuasnsiinamilsanavnienistnd 2,708.76 umsieasiiseudey ddniilsdiuiiuse
goavETIIniuSesar 40.81 wazdvenuie  YaLENDM WABYINAY 1,473.39 Umseaialieuied M3
Anszilagldnquininasegaians nulnnwesnsinilsansmiedunuiluanwiniu 6,416.48 vnsie
AFIsoudel seuINNINlanEn1en1sURT 2.37 1 INHAADULNUNNNITUYTLALNARNBULNIUNIY
\AYgAEnS
NIz seengvisvestususzelu A masTieeiiufe 12 uay 15 Weu wuansesdUszney
favun 21 wia eenvssdusznaumaell 11 vialuihifunenszmedildaniva 17 «iin Tuiduveussmed
Fng e wae 15 sdaluthiuneusamedildanly nuamsiiduesdusznoundnositunonsamets 3
du Ae trans-p-(1-butenyl) anisole Ganululva ddfu warlu Morgiiuifer 12 uag 15 Wou Y3uw
84.16 87.83 8299 8934 93.12 uar 91.08 Wesldud AudFiu (M9l 6)
Tnemuasoangrissenanludiuvesdidumniigans 2 ergnsfuife uiflenguifes 15 Weuas
wuUSinaansinnnitegiiuifes 12 iweuluyndiuuszneuvesituanivias Jsaenndosiuiiuiin (2548),
nanvny waziensy (2555) way SnsWuS (2550) AMUans trans-p-(1-butenyl) anisole Usinamnnilanly
ihiuneussmefiadaldannynadiutesiiuaninas uandsinatu uagnans (2557) fis1garunuans
camphor Usinaunnilaaaindrumiedu (uwagnuly) uazduldiu (nih) einanaty wazans (2553)
Anvgvisiueyyadasy Susuouluilnlstiua uasdumssniauvesdruadanluituanvas wudiaisoen

gudiinenlaaindruadammiuea e (E)-but-1-enyl-d-methoxybenzene wansgnslunisdugsouladlnly
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Fiua wazdudenisnan lunsneonledludnvasitusuaududy faduans (E-but-1- enyl-d-
methoxybenzene fnenlgannluinuaninasioradluldiduasvildionn vieduanslunisineilsai
Aendaafunisdniauuay namuty uazionsy (2555) IdAnwgsiuoyyadaszveninduvenssmean
dnlu wazdrduldau nuirhdunenssmeniniedilusarsniuuliulunslivsslovdlunisige
Amssaldnnaavesnsdueyyadase uazillegaauiiuuiliiuiiaglinakounats uazlinuanuszaelfos

Aeravils 9819lsARTATRUS (2550) 518911431815 trans-p-(1-butenyl) anisole Faduoarusenaundnues

Wuvensswmelilvanseengislunisiueuyadase

M3197 1 UARIANNEURREYRITUENIVASTIENY 12 Pu (wuRlAS)

gn1ledun3d szevUan (A) [Rae (B)
(#u/1%) (B) 30x30 30x60 60x60
1 84.8 90.2 85.8 86.9
2 90.2 83.1 79%6 84.3
3 89.5 86.1 91.3 89.0
\de (A) 88.2 86.5 85.6

V@)= 691 % CV(b)= 729 %

laiupnanstiuneads 1ne3s DMRT Aiszautivdfgnisena 5%

M15197 2 LEAITIUIUNTUANYUBLRAYBIIUAIVAITIRNY 3 Loy

ans1Jeduvsy seezuan (A) \ade (B)
uw/ls) (8) 30x30 30x60 60x60
1 45 5.4 5.3 5.1
2 4.0 4.5 5.6 4.7
3 3.9 5.0 55 48
\de (A) a.1 5.0 5.5

V(@) =2947 % CV(b)= 1463 %

o w

laikaneE19iunI9@d@ 1neds DMRT AseautedAunIa@da 5%

o
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] a a o ] 1 & = A
NN 3 NANER (ﬂi’ﬁﬂill/li) VBNUANIVINLNULNGIBIEY 12 au

ansJedumnsd szezan (A) \ade (B)
/s (8) 30x30 30x60 60x60
1 5,484 5,089 4,747 5,107
2 5,716 5,164 4,471 5,117
3 5,733 5,637 4,836 5,402
\d (A) 5,644 5,297 4,685

CV(a) =16.79% CV(b) = 18.50%

v v

laiunneneiuneana 1nedd DMRT NisgauiudAymisaia 5%

A15199 4 uansnsiinduaeslsalagldiunlansinniswaiuiveslsa (Area Under the Disease Progress

Curve-AUDPC) Tnsmsuseiiiumsiinlsaluseninenstdanstiunid Bacillus subtilis famiumn 7 Ju

ansJedumsy svezian (A) \ade (B)
(#/1%) (B) 30x30 30x60 60x60
1 261 119 114 165
2 124 219 91 145
3 243 254 77 191
\de (A) 209 b 197'b 94 a

CV (@) =43.17 % CV(b)=50.19 %

AadeNnumednesiuilouniliunnanaiunieada 1nes DMRT Asyautivdfn1eana 5%
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¢

A919T 5 FuURULUT 51810 LasnanauunuveINsinwssesUanuavdnsdeduvsdimunzanluniswde
Suavadluiuiiminasdans
N35U35 AUNUAULUS k0 WamauwNy BCR
W/l /A w/lsA)
seevUan 30x30 @y, Yo 1 fu/ls 109,225 65,808 -43,417 1
szezUgn 30x30 au. Yo 2 du/ls 111,725 68,592 -43,133 0.61
seevUan 30x30 @y Yo 3 fu/ls 114,225 68,796 -45,429 0.6
szezUgn 30x60 au. Jo 1 fw/ls 60,336 61,068 733 1.01
seezUgn 30x60 gy Jg 2 fu/ls 62,836 61,968 -868 0.99
szezUan 30x60 gy Jo 3 du/ls 65,336 67,644 2,309 1.04
seezUgn 60x60 au. Jo 1 fu/ls 35,894 56,964 21,071 1.59
szezUgn 60x60 gy Jo 2 du/ls 38,394 53,652 15,259 1.4
szezUgn 60x60 au. Jo 3 fu/ls 40,894 58,032 17,139 1.42
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A1519% 6 99AUSENBUMNILATVRINTUNDUSLWE(5a8aL) IINITUANIVAY

Sovaz
dsuii asAUsENOUMALAT g 12 ey g 15 ey

v ey v lva e v
1 B—Pinene 1.17 0.67 243 0.84 1.21 1.00
2 Limonene 1.05 0.79 3.75 0.70 0.63 1.19
3 1,8-Cineole 2.25 1.3 1.99 1.12 0.68 1.52
4 Camphor 1.86 3.85 3.4 1.93 1.68 2.07
5 p-Anisaldehyde - 1.9 - - - -
6 Phenol-4(3-methyl-2-butenyl) - 0.63 0.66 - - -
7 trans-p~(1-butenyl) anisole 84.16 87.83 82.99 89.34 9312 91.08
8 B—Elemene - 0.76 0.99 - - -
9 (E)-Caryophyllene - 0.29 - - - -
10 Bicyclogermacrene - 0.72 - - - -
11 Spathulenol - 0.71 - - - -
12 Guaiol 1 0.55 - - - -
13 Camphene 1.80 - 1.83 0.79 0.40 0.95
1a O-Pinene 063 ] 1.09 0.29 021 0.43
15 B—Myrcene - - 0.23 - - _
16 Borneol acetate - - 0.35 - - -
17 Benzene, 1-methoxy-4-(1-methyl-2-propenyl) - - 0.29 - - -
18 Terpinen-4-ol 0.13 - - 0.13 0.10 0.10
19 fenchyl acetate 2.34 - - 1.39 - -
20 ilsobornyl acetate 0.72 - - 0.44 0.13 0.20
21 trans-4-methoxy-1-[1-butenyl] 0.54 - - 0.47 0.43 0.48
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N15NAABIYN 2 .NNSNAEBUMALULATNISNANIUEIVAY
nsnedauwAluladn1snanIuaIaieIlawnINNIRaesdnyTrUaniaren s Jedunse
Mnzanlunisndnitvarvadununiminasdans dslassevUgnivangandmiunmsnaaiiuanmas
flo sveEUan 60 x 60 lwuAwns dnsinstdade 1 dusels uasiiuifemmandndiuaniadiesly 12 ey
o 1 = a 1 v :’1 3.11 a" I~
ingnisnaaeumalulagnisndnituanivias s udawnunsns Usenaume 2 Tuneu lagduneui 1 Ju
57U mMAdaUMALULaTNISNANIUEIIAY NUTSIY 2.5 15 Usenaumesnemsng 371uid 10 518 Tu
DLNDLIDIRLLTUNTT WUNANTANY LATAUINTULUN 57U 3 BN VBITININRLLTINTT (AN57197 7) Tnesumy
INMIUNINUATIMAINUNTINTTIUTIRDU fueeu U 2561 n3sudsuwuziinldszasuan 60 x 60 LURAWRS
niounsladedun3d waln) ansn 1 dusials wasnssudBinuninsldsveruan 30 X 60 LwuRuns wilyiinis
ldde luszninmsiuvameasumalulagnisndniiuarivas dinsgngeddiuaivasiuinieg nin
U oA v & a a | & ° I a
Ty wieunsguanUamaasuinalulagituaniviad (5199 8) IUINUARVAWIY 12 ey yinIsiiuie?
HanFnlaunTsaauRumeie wathinawhmNazeIanndIueIivfglIauasen Inuutludaien
UMTNAAYRIIUAIINAY WU TuaIvaInssudswusihlihvtianandnanagluyae 2,794-7,308 Alansy
salsmal Unnidnnandnanady 5,299 Alansusalsnet luuansinaiunisadfnunssuIsLnunsnsnduInen
nandnanagluyia 1,079-8,387 Alanfuselsrel uininnanaganiade 5914 Alansuselsael egalsinu
AN UNUNUNHANANAALRASVDINIEDINTIHIT WU NTTUITNBATNS IAUINUNNANARITUE1INAER
a | aa ° a & = ° v A A a = ' )
WALEININTINITUU (15199 9) FuillesunanTusuituarvasweiuiluvaeEuUgninueiieiy
a | ax v a Ny a °
flo MsUgnIuaIvanssuisinensnsldssesUan 30 x 60 WuALAT TAuuaIvauzsuUgnIuIL
Wnde 8,888 susials Tuvaen pTsuisuuziUanituarivadlagldsees 60 x 60 WUFWAT dsuinuaIviag
TuvauzBuugnduauiies 4,444 susials mewmeidadunanivihlinandninuaivasdeduganisnaaey
nssudBineasnsiminangeinssuisuuzd uenaind Sniuduiuamvasiuinnitluvazsuugnidy

Y

nUadenilandaalvsuruiuudslunisndniuarivanssuisinensnsgs uwlazlufinnuunndiamig

()]

a o |

dfdunssudSuus winddunuduudsiade 11,512 uaz 10,516 vvsslssed mudiu Jepeudiegs

N

n71n35035uuzi (51991 10) wazduidedluaudaiosmuionandn WU IuEINEaINTTUATAUAINS
afenglavavdndiunelananisamuginiingsuisuugi \ady 59,140 way 52,994 ymaelinel uax
5.14 uag 5.04 AUy (115197 11)

pianfuieInandaiuavasullamageuudn fegreiuamassuuniaazgninsoauas
vhannduiileniefiuminsunensywe feondasndunuuminniig L’%'m’fumﬂﬁﬁmmmamﬂﬁm Ao
Tu §16u warlua sudutulifoundn wdrhlveuiioumgd 60°C szazinan 24 dalus wdsanduii

iegreilatalundedy Wudnuaidiuau 1 s andusulegldaumgi 150°C audion Wulaan 3 43lus

124



1%

azldvuauseed e ntuiuineg 19 ulaTe kazilarinn1INAaUIIUAIALESIAL WU IUEINAY

o

nssuisuusiliefidfudiifunenssmeasniingsuifinunsns udlddauunn srsfunsada Taed
Woefduiihiueglugag 0.18-1.50 wWesidus 1ade 0.93 wWesifud uag 0.17-1.58 iwWasiiud 1ads 0.89
Wosidud audeu
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Abstracts

Research and Development on Bamboo Production Technology in Chanthaburi Province
during the years 2017-2021 at the Agricultural Research and Development Center, Chanthaburi. There
are 3 experiments as follows. Experiment 1.1 Study number of culm for Increase Productions and
Quality in Pai Km Soonand Pai Tong Siprachin during 2017-2020, Analysis of variance in RCB. 3 years
after planting The results showed that the growth, height and circumference of the two bamboo
cultivars were No statistical differences among treatments. The bamboo Kim Sung with the
number of 6 culms per clump has a maximum average height of 614.3 centimeters, which is
different from the Tong Sri Prachin bamboo. with the number of 4 culms.per clump, with a
maximum average height of 575.7 centimeters. The quantity of bamboo'shootswas collected during
May-September 2020. It was found, the number of 6 culms per clump of Tong Sri Prachin bamboo
had an average yield per rai and number of new shoots per clump a maximum 796.4 kg/rai. The
average number of new shoots per clump 16.6 shoots/clump-As for kim sung bamboo, it was found
that by the number of 5 culms per clump, the average bamboo shoot yield per rai was 369.6 keg/rai
and the average new shoot per clump was 16.6 shoots/clump. Experiment 1.2 Study on Growth of
10 Bamboo Varieties in Chanthaburi Province during 2017-2020, RCB design. 3 years after planting It
was found that growth in height, number-of culms per clump and circumference of bamboo culms
There was a statistically significant difference.” Kim Sung bamboo has a maximum average height of
928 centimeters. Hedge bamboo had the highest average number of culms per clump of 15.18
culms/clump. As for the circumference of the 10 bamboo varieties, it was found that the Peking
bamboo had the highest average circumference of 25.13 centimeters. For the yield of 10 bamboo
cultivars, data were collected between May-July 2020 for a period of 3 months. The results showed
that Peking bamboo had the highest average bamboo shoot yield per rai at 682 keg/rai, followed by
Nan giant bamboo and bamboo. Kim Sung had average bamboo shoot yields 580.8 and 488.4kg/rai,
respectively. Experiment 1.3 Study of bamboo species suitable for biomass pellet production. It was
found that Pai Tong Siprachin bamboo, aged 1 and 2 years, had the highest average heating value of
6,830 kcal/kg, followed by Shangmon bamboo "Phamon”, 1 year old, and Shangmon bamboo "
Phamon ", 2 years old. The average heat rate was 6,750 and 6,730 kcal/kg, respectively, and the one-
year-old bamboo Shangmon "Nuanrachini" had the lowest average heat value of 6,400 kcal/ke.

Key words: bamboo, growth, biomass, pellet, bamboo charcoal, heating value
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Study number of culm for Increase Productions and Quality in Pai Kim Soon
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Abstracts

A study of the optimum number of culm per clump to increase productions and quality of
kim sung bamboo (Bambusa beecheyana) and Tong Sri Pra chin bamboo. (Dendrocalamus asper)
After Tinning at the Agricultural Research and Development Center, Chanthaburi during the year 2017-
2020. The RCB design with 4 treatments and 4 replications. Treatments consisted of (1) number of
3 culms per clump (2) number of 4 culms per clump (3) number of 5 culms per clump and (4)
number of 6 culms per clump 3 years after planting The results showed that the growth, height
and circumference of the two bamboo cultivars were No statistical differences among treatments.
The bamboo Kim Sung with the number of 6 culms per clump has a maximum. average height of
614.3 centimeters, which is different from the Tong Sri Pra chin bamboo.. with the number of 4
culms per clump, with a maximum average height of 575.7 centimeters...The quantity of bamboo
shoots was collected during May-September 2020. It was found, the number of 6 culms per clump
of Tong Sri Prachin bamboo had an average yield per rai and number of new shoots per clump a
maximum 796.4 kg/rai. The average number of new shoots per clump 16.6 shoots/clump As for kim
sung bamboo, it was found that by the number of 5 culms per clump, the average bamboo shoot

yield per rai was 369.6 kg/rai and the average-new shoot per clump was 16.6 shoots/clump.
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Abstract

study of the growth characteristics of 10 bamboo varieties at the Chanthaburi Agricultural
Research and Development Center during 2017-2020 planned the RCB design with 3 replications
consisting of 10 treatments as follows: (1) Tongsri Prachin bamboo (Dendrocalamus asper) (2) Kimsung
bamboo (Bambusa beecheyana) (3) Raising bamboo (Bambusa' sp.)..(4) Shangnuan bamboo
(Dendrocalamus membranaceus) (5) Shangmong bamboo “Fah Mon” (Dendrocalamus sericeus cl.
Phamon) (6) Shangmon bamboo “Nuan Rachini” (Dendrocalamus sericeus cl. Nuan Rachini) (7) Peking
bamboo (Dendrocalamus sp.) (8) Lammalok bamboo (Bambusa longispiculata) (9) Nan giant bamboo
(Dendrocalamus giganteus) and (10) Nine-star bamboo (Guadua angustifolia Kunth). It was found that
growth in height, number of culms per clump and circumference of bamboo culms There was a
statistically significant difference. Kim.Sung bamboo has a maximum average height of 928
centimeters and Phai Kao Dao had the lowest average height of 197.3 centimeters. The number of
culms per clump, it was found that the of Hedge bamboo had the highest average culms per clump
of 15.18 culms/clump, followed by Sang Nuan bamboo and Kim Sung bamboo, with 14.32 and 12.78
culms/clump, respectively, and the Tongsri Prachin bamboo has the lowest average culms per clump
of 2.82 culms/clump.~As for the circumference of the 10 bamboo varieties, it was found that the
Peking bamboo had the highest average circumference of 25.13 centimeters, followed by Giant Nan
bamboo and Kim Sung bamboo, with an average circumference of 22.73 and 21.73 centimeters,
respectively, and the nine-star bamboo has the lowest average circumference of 3.43 centimeters.
For the yield of 10 bamboo cultivars, data were collected between May-July 2020 for a period of 3
months. The results showed that Peking bamboo had the highest average bamboo shoot yield per
rai at 682 kg/rai, followed by Nan giant bamboo and bamboo. Kim Sung had average bamboo shoot

yields 580.8 and 488.4kg/rai, respectively.
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Abstracts

Study of bamboo species suitable for biomass pellet production at the Chanthaburi
Agricultural Research and Development Center during 2019-2021 planned, Study on Heating value
of 5 Bamboo Varieties as follows: (1) Shangmong bamboo “Fah Mon” (2) Shangmon bamboo “Nuan
Rachini” (Dendrocalamus sericeus cl. Nuan Rachini) (3) Peking bamboo (Dendrocalamus sp.) (4) Tongsri
Prachin bamboo (Dendrocalamus asper) and (5) Lammalok bamboo (Bambusa longispiculata). It was
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ABSTRACT
Research and Development on TheProduction Technology of Proh-hom (Kaempferia ¢alanga
L.) and Waan naang kham (Curcuma aromatica) in the Eastern Region consists of The Study on
effect of harvesting period and manure rates for Proh-Hom and Waan naang kham essential oil
quality. On-farm trial and development of the production technology for Proh-Hom and Waan naang
kham in farmer areas and Research and Development on Postharvest Technology and Processing of
the Products from Proh-Hom and Waan naang kham during in 2017-2021. The objective is study on

the optimum rate of organic fertilizers and suitable harvesting age for distillation of Proh-Hom and
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Wan Nang Kham essential oils in the eastern region. And study on the optimum temperature level
for Proh hom and Waan naang kham drying with hot air dryer in order to obtain quality products for
use.

Study on effect of harvesting period and manure rates for Proh-Hom and Waan naang kham
essential oil quality during in 2017-2019 at Chachoengsao Research of Agricultural and Development
Centre. The experiment was in the 4x5 split plot design. The main plot was manure rates (0, 1, 2 and
3 ton/rai) while five harvesting period (9, 10, 11, 12 and 13 month) was described as subplot. The
results showed that manure rate did not make harvest yield, dry weight and the percentage of
essential oils of Proh-Hom (Kaempferia galanga L.) were not statistically different.. The average weight
of rhizome was 998.2-1,252.9 kg/ rai. The average dry weight was 217-296 kg/ raiiand the essential oil
obtained 0.51-0.55 percent. The optimum harvesting period for Kaempferia galanga for the highest
yield and maximum dry weight was 1,707.9 kg/ rai and 401 kg/ rai at 9 months of age. The 12-month
harvesting period gave the highest percentage of essential oils was 0.64 percent and found highest
the main substance component of essential oils, ethyl-p-methoxycinnamate (56.8%) and
ethylcinnamate (37.8%). The results of Waan naang kham (Curcuma aromatica) showed that manure
rate did not make harvest yield, dry weight and the percentage of essential oils were not statistically
different. The average weight of tubers was 738.0-859.4 kg/ rai. The average dry weight was 195-225
ke/ rai and the essential oil obtained 0.69-0.82 percent, but when using The manure rates 1 tons/rai
was gave the highest yield of “tubers 859 kg/ rai and dry tubers 225 kg/ rai. The optimum harvesting
period for Curcuma aromatica for the highest yield and maximum dry weight was 1,113 kg¢/ rai and
303 kg/ rai and found highest the main substance component of essential oils, zanthorrhizol (46.1%)
at 12 months of age. Then, On-farm trial and development of the production technology for Proh-
Hom and Waan naang kham in farmer areas conducted with 30 farmers in Chachoengsao Prachinburi
and Chanthaburi during in 2019-2021. The results of Proh-Hom showed that DOA method that yields
average per rai, total average dry weight percentage and total average essential oils were 312.4 kg/rai,
27.8% and 1.35 ml, respectively higher than the farmer method that yields average Total average
dry weight percentage and total average essential oils were 222.5 kg/rai, 24.7% and 1.29 ml,
respectively. The average variable input, income and benefit of production system. DOA method
showed the Benefit Cost Ratio (BCR) was 1.0 similar to the farmer's method with the Benefit Cost
Ratio (BCR) of 0.9. The results of Waan naang kham showed that DOA method that yield average per
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rai was 3,757 kg/rai, higher than the farmer's method, the farmer method yield is 2,949 ke/ rai, but
total average dry weight percentage and total average essential oils including the DOA method were
27.3% and 1.1 ml, respectively, similar to total average dry weight percentage and total average
essential oils of the farmer's method were 27.1% and 1.1 ml, respectively. The average variable
input, income and benefit of production system. DOA method showed the Benefit Cost Ratio (BCR)
was 2.3 less than the farmer's method with the Benefit Cost Ratio (BCR) of 3.4. Because the DOA
method has the cost of organic fertilizers and the management of planting plots was higher than the
farmer's method.

Research study on the optimum temperature level for Proh hom @and.Waan naang kham
drying with hot air dryer. during in 2020-2021 at Chanthaburi Agricultural-Engineering Research Center
and Chachoengsao Research of Agricultural And Development Centre. The experiment was planned
for drying at 50, 60, 70 and 80 °C, respectively with initial moisture content 77.56% wet standard of
fresh Proh hom and 74.65% wet standard of fresh Waan naang kham in all experiments. The result
test showed that Proh hom drying at 60 °C was the most optimum. The final moisture content of
dried Proh hom was 7.84%. The average bulk density did not different in all experimental methods
and pH value was 6.93. The average water activity (Aw) was 0.62 which did not have fungi and all
microorganisms can thrive. The chemical.composition analysis of essential oil in 60 °C Proh hom
drying showed that the content of Ethyl cinnamate and Ethyl-p-methoxycinnamate was higher than
that of Proh hom dried at 70-and.80 °C significantly. The Engineering Economics analysis of hot air
dryer continuous type for Proh hom drying showed that the cost of operation was 463.77 baht/kg
dried Proh hom, 735 kg/year of break-even point, rate of return was 14.35 percent/year and 7 years
of payback period at producing dried Proh hom 180 days/year and selling price of product 500
baht/kg. The results of Waan naang kham showed that Waan Naang kham drying at 70 °C was the
most optimum. The final moisture content of dried Waan naang kham was 8.27%. The average bulk
density did not different in all experimental methods and pH value was 5.78. The average water
activity (Aw) was 0.45 which did not have fungi and all microorganisms can thrive. The chemical
composition analysis of essential oil in 70 °C Waan Naang kham drying showed that the content of
Zanthorrhizol, Camphor, Ar-curcumene and Epicuzerene was higher than that of Waan Naang Kham
dried at 80 °C and similar to that of Waan naang kham dried at 60 °C significantly. The Engineering

Economics analysis of hot air dryer continuous type for Waan naang kham drying showed that the

163



cost of operation was 334.04 baht/kg dried Waan naang kham, 823 keg/year of break-even point, rate
of return was 21.51 percent/year and 5 years of payback period at producing dried Waan naang kham
180 days/year and selling price of product 380 baht/kg.
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ABSTRACT

The objective of this research was studied and developed on cocklebur production technology
both seeds and young plants in order to Increase quantity and quality of the products. And was
developed on agricultural machinery ©of cultivation and harvesting system for instead of labor,
decrease cost and increase efficiency. The results of this research were cocklebur production of
farmers in Rayong province’was in duration november to december after rice cultivation. Most
cocklebur cultivated area of each farmer 1-5 rai. Conventionally planted by digging holes rather than
sprinkling along the groove and plowing. or sow and plow. Cockleburs were harvested after planting
4-5 months in April.:Part of cocklebur sprout cultivation, farmers used semi-closed greenhouses. The
yield of cocklebursprout harvested is 3-15 kilograms/plot at the price was 100-200 baht/kilogram. The
result test of cocklebur stimulating germination for sprout production was found that the treatment
of soaked seeds in 0.25% (v/v) ethephon solution for 24 h was the best showed average germination
of 47.5% and 61.5 percent after 5 and 7 days of germination, respectively. The result test of comparing
growing medias of cocklebur sprout was showed the optimum method was paddy soil mixed coconut
coir 1:1 ratio with 95% of germination and 14.33 grams of averaged cocklebur sprouts weight. The
result test of fertilizer rate study was founded the optimum rate 15-15-15 of 40 kg/rai had seed yield

443 kg/rai. The cocklebur planter for young plants production research was consisted of 3 main sets:
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soil sprinkling, seed sprinkling and sand sprinkling with 1 hp electrical motor. The result test were
capacity 92 trays/hour more than using labor approximately 13 times. The prototype had power
consumption rate of 1.54 kilowatts per hour with a manworking. The prototype of cocklebur combine
harvester was consisted of plastic blade. Rake spokes are at the bottom, made of steel 12x12 mm. It
is a rake-like shape with a spacing of 10 mm. The first screw conveied cockleburs to bucket conveyor
and continued to threshing screw conveyor. In the end of process the cocklebur seeds were
transported into carried sack. The capacity of this prototype was 6 rai/day and had working cost 409.06
baht/rai less than the hiring private machine that had hiring cost 800 baht/rai. Cocklebur planting
machine research was consisted of 3 main parts: Open groove ploughs. Cocklebur sowing and Covers
ploughs. The test showed that the planting model produced average 5'seeds per hole. The average
distance between the holes was 52 cm, the average germination was.55 percent and Planting
prototypes takes about 82 seconds, while manual planting takes about 242 seconds, which is about
2.9 times longer than using prototypes.

Keywords: Cocklebur, stimulating gsermination, growing medias, fertilizer rate, cocklebur planter for

young plants production, cocklebur combine harvester, cocklebur planting machine
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ABSTRACT

Survey and keep data on cocklebur production of farmers in Rayong province which can be
summarized as follows: 75% of cocklebur seed production area were planted after paddy fields. The
farmers started for cocklebur production in november-december on most 1-5 rai‘area of each farmer
and used rate of cocklebur seed 20-40 kilograms/rai. Conventionally planted by digging holes rather
than sprinkling along the groove and plowing. or sow and plow.. No' organic fertilizer was added
because still have the rice stubble after the farming was completed as an organic material for soil
improvement. Weeds were eliminated only once by shoveling with 15-15-15 fertilizer at the rate of
50 kg/rai, did not prevent pests found to be infested. Cockleburs were harvested after planting 4-5
months in April by using a tractor which have‘€embine harvester set in the front. Part of cocklebur
sprout cultivation, farmers used semi-closed greenhouses and have 2-8 ponds for soaking seeds. Each
farmer has 8-11 plots for cocklebur sprout cultivation in rotation every day. The cultivated material
used the top soil dredged from.the paddy field and piled next to the greenhouse. The harvesting
time of cocklebur sprout is 8-10 days after planting. The yield of cocklebur sprout harvested is 3-15
kilograms/plot depend.on the density of seed sorting. The price of cocklebur sprout is 150-200
baht/kilogram. They were sold in the local market and according to the orders of regular customers.
Sometime they were sold to restaurants and hotels.
Keywords: Cocklebur Production Technology of Farmers in Rayong province, cocklebur seed,

cocklebur sprout
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Abstract

Cocklebur is a vegetable that is endemic to people in Klaeng District, Rayong Province. It has
been consumed for a long time. Later, it became more popular for consumption, not only in the
area. Therefore, it is not enough to meet the needs of consumers. Preparing compact seeds for
growing seedlings of farmers Begin by harvesting the fruit or compacted seeds from the plot and
drying them. and then soaked in water in a large circular cement tank for several months. Because
the seed structure is very hard and through the dormancy period of compacted seeds These seeds
will be gradually planted into saplings. Therefore, five methods of stimulating germination were
tested, namely 1) soaking the firm seed with water for 2 months (control), 2) soaking the firm seed
in 5% vinegar solution for 7 days, 3) soaking the firm seed in hot water. temperature of 70 degrees
for 1 hour, 4) destroy the dormancy of compacted seeds by burning the 'seed hairs and 5) soak the
compacted seeds in 0.25% (v/v) ethephon solution for 24 hours. Firm seeds soaked in 0.25% (v/v)
ethephon solution for 24 h showed average germination of 47.5% and 61.5 percent after 5 and 7
days of germination in baskets, respectively, which were higher than that of the comparative method.
Other methods were unable to stimulate the germination of compact seeds.

Keywords: Cocklebur, breaking seed dormancy, method
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Abstract

Cocklebur sprouts were cultivated for use as vegetables and cooked many kinds of food for
people in klaeng district, rayong province. They have consumed for a long time and considered that
were endemic vegetables. Later, They were consumed more and more, not just the people in the
area. Currently, farmers have produced cocklebur sprouts for trade but:net much information yet
Especially the optimum factors for produced cocklebur sprouts. The study of comparing growing
medias was designed in completely randomized design (CRD) experiment with 7 methods and 4
replications. The methods of experiment composed of paddy soil, black husk, coconut coir, rough
sand, paddy soil mixed black husk 1:1 ratio, paddy.soil mixed coconut coir 1:1 ratio and paddy soil
mixed rough sand 1:1 ratio. The resulted tests'were found that the optimum method was paddy soil
mixed coconut coir 1:1 ratio with 95% of germination and 14.33 erams of averaged cocklebur sprouts
weight. The second optimum method was 92% of germination and 14.33 grams of averaged cocklebur
sprouts weight and The last optimum method was 64% of germination and 3.58 grams of averaged
cocklebur sprouts weight.
Keywords: Sowing media, cocklebur sprouts
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Abstract

Fertilizers were studied at 6 different rates in the cocklebur seed production. At Ban Thale
Noi farmers, Klang District, Rayong Province. Planning in RCB experiments with 4 replications in 6
treatments. The treatment including 1) no fertilizer, 2) fertilizer 15-15-15 rates of 10 kg/rai., 3) fertilizer
15-15-15 rates of 20 kg/rai., 4) fertilizer 15-15-15 rates of 30 kg/rai., 5) fertilizer 15-15-15 rates of 40
kg/rai, and 6) fertilizer 15-15-15 rates of 50 kg/rai. The soil properties have pH between 4.24-5.25,
organic matter 0.96-2.10 percent, useful phosphorus content between 15.53-26.37 mg/kg. And the
content of water-soluble potassium between 67.01-79.86 mg/kg. The height of plant in 3th month,
the average height in the fertilizer application 15-15-15, the rate of 40 keg/rai, the highest rate was
121.44 centimeter. The treatment 2, 4 and 6 average height were-114.11,,113.41 and 11257
centimeter, respectively. In no fertilizer treatment, the lowest average height was 104.25 centimeter.
Seed yield in the 15-15-15 fertilization process at the rate of 50 kg/rai, the highest average yield of
seeds was 444 kg/rai. But not different in statistics with the method of applying fertilizer at the rate
of 40 kg/rai that average yield of seed was 443 kg/rai. The method of applying fertilizer at the rate of
20, 30 and 10 kg/rai gave the average yield of seeds were 371, 367 and 342 kg/rai. According to
Section order. In the treatment without fertilizing, the least average seed yield was 309 keg/rai. It is
vitamin A, vitamin B1, vitamin B6, and vitamin E, it was found that the firm sprouts contain 101.33
micrograms of vitamin A, 0.234 millisrams of vitamin B1, vitamin B6 and vitamin E contained in an
uncontrollable amount.

Keywords: the response yields of cocklebur production, fertilizer, different fertilizer rate
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Research and Development on Cocklebur Planters for Young Plants Production
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Abstract

Research and development on cocklebur planter for young plants:production. The prototype
could help to reduce labor, working time and increase production capacity. The prototype has
dimension 1x3x1.8 m and consist of 3 main sets: soil sprinkling, seed sprinkling and sand sprinkling
with 1 hp electrical motor. The cocklebur planter has a'working process from sprinkling the soil, water
and seeds at speed of 5.96 rpm. Afterthat pressedsthe seeds to sink into the soil then sprinkling the
sand and uniformly sweeping the sand. The prototype was capable of operating 92 trays per hour
more than using labor approximately 13.times. The prototype had power consumption rate of 1.54
kilowatts per hour with a manworking. The Engineering Economics analysis of the machine showed
that the cost of operation was5.30.baht/ke, 123 kg/year of break-even point and 0.24 year of payback
period

Keywords: cocklebur, planter, young plants production
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Research and development of combine harvester Rough cocklebur
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Abstract

Master compact harvester It is a combine harvester installed in front of the tractor. On the
back there is a gas pump and a fuel tank driven by the tractor's power transmission shaft (PTO). Send
oil to drive the hydraulic motor in front. Which will be used to drive all devices in front. Which
consists of a plastic blade. Rake spokes are at the bottom, made of steel 12x12 mm. It is a rake-like
shape with a spacing of 10 mm. As a 160mm screw, the wall screw is a 7x25mm grid. It is a slit screw
to allow the seeds to enter the side of the screw barrel. Later, it was a bucket to transport the seeds
to the massage room. The massage chamber is a 200 mm screw, the wall is a grate hole, size 7x25
mm. Performs the massage, cleaning the seeds, tightening And transported to the exit pipe to carry
the sack And transported to the exit pipe to carry the sack The prototype is capable of working 6
acres / day. Has a cost of 409.06 baht / rai, has a breakeven point when working 255.79 rai and has
a payback period of about 3 years.

Keywords: Rough cocklebur seeds; Rough cocklebur; Rough cocklebur combine harvester
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Research and development of Cocklebur planting machine in the seed plot
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Abstract

Research and development of Cocklebur planting machine in the seed plot can help reduce
the use of human labor Reduce working time in Cocklebur planting in seed plots. Cocklebur planting
machine in the seed plot, 1.5 meters wide, 1.5 meters long, 1.5 meters high, consists of 3 main parts:
Open groove ploughs. Cocklebur sowing and Covers ploughs. The test showed that the planting
model produced average 5 seeds per hole. The average distance between the holes was 52 cm and

the average germination was 55 percent. The planting prototypes had capacity of work 1.07 rai/hour,

fuel consumption 0.84 liter/hour and takes about 82 seconds/row, while manual planting takes about
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242 seconds/row, which is about 2.9 times longer than using prototypes. The results of cost analysis
and break-even point of using cocklebur planters in plots calculated by engineering economics
analysis revealed that the cost was 167.48 baht per rai, break-even point when using the volume of
301.84 rai, payback period of 3 years.

Keyword: Cocklebur, Covers ploughs, Cocklebur planting machine in the seed plot
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M1319KUINT 1 USinamandnvesliiugenugnludminduny3seninusou wguanau-iugieu 2563 ey 3 U

Uunawanandesona uuniaiadedone Uunamandnaiesols
(Alansu) (vuw) (Alan3u)
A35U75 W.A.63 | 1.9.63 | N.A.63 | d.A.63 | N.8.63 | W.A.63 | U.8.63 | N.A.63 | 6.0.63 | N.8.63 | W.A.63 | 1.8.63 | N.A.63 | d.A.63 | N.8.63
onsy | 205y | 208w | 1e%v | 108w | 203y | 208w | 20%v | 1ese | 1edv | 268w | 208y | 268w | 1edv | 1edy
Wau | wWau | ey | ey | wau | U | WU | e | WU | WU | WU | WU | hau | wheu | Lhou
-1 3 avsiene 0.4 1 0.5 0.7 0.6 1 2.7 2.7 1 1 17.6 44.0 22.0 30.8 26.4
374 3.2 84 140.8
-1 4 asiene 1 1.4 0.4 0.9 1.6 2 1 2.3 1.8 2.3 44.0 61.6 17.6 39.6 70.4
374 5.3 9.4 2332
-1 5 asiene 1.8 2.3 0.6 1.6 2.1 2.3 4.2 53 2 2.8 79.2 101.2 26.4 70.4 92.4
374 8.4 16.6 369.6
-9 6 ansiene 1.5 3.3 0.5 1.0 2.1 2.4 5.2 3.4 1.3 2.4 66.0 145.2 22.0 44.0 92.4
374 8.4 14.7 369.6
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394 14 17 616
-13 6 awone 18 8.9
5.1 2.7 2.3 1.3 4.1 2.5 4 30.3 13.3 13.3
6.2 4.7 5.2
374 18.1 16.6 796.4
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