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pH: Armulunsalusnsvesiiu

OM: Organic Matter (USanauBun3eing (%))

Total N = Usinadlulasiauiinun

Avail. P: Available Phosphorus = Usinauneanesafiduuselow

Exch. K: Exchangeable Potassium = Usinailnuviaideudivanudsuls

un./nn. = daansunenlansy

AnN/s = Alansululnsieuionsels

nn.P,0s/14 = AlanSueaafiiiulselovinels

An.K0/ls = Alansilnunaieuitazaneidels

DOA technology: Department of Agriculture (melulagfildanniidevesnsiBesanisnuns)
FAR: Farmer practice (wialulaguagisufufvaununsng)

BCR: Benefit Cost Ratio = 8nsnd@uselasianisawu (518l8 / dumw)

#3N815-13 : PGPR IIl : Plant growth Promoting Rhizobacteria (Jg¥anmiuaiiisedaasunis
WwigAulaivvila 3 dusutiuduzrasiazdon)
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Abstract

Sub-program for testing and developing technology for increasing the efficiency of
cassava production in the area aims to test and transfer technology to optimize appropriate
cassava production for each planting area. A process was operated by participation between
stakeholders, government, the private sector, and farmers, in order to raise the level of
productivity per area, reduce production costs and solving problems in the area. There were 4
projects in this sub-plan.1) Research and Development to enhance the Production efficiency of
Cassava at Community base in the upper Northeastern of Thailand operated during the years
2017-2021 in 5 provinces; Khon Kaen, Chaiyaphum, Udon Thani, Mukdahan and Kalasin. It was
found that the conditions of the upland area were suitable for cassava cultivation at a
moderate level. Farmers used insufficient nitrogen, phosphorus and potassium fertilizers in the
low-level soil and exceeded cassava requirement. Therefore, fertilizing application technology
according to the soil analysis value was tested, divided into 2 methods, DOA method by the
fertilizer application according to the soil analysis and farmer's method — according to the
farmer's practice. The result showed that yield was significantly different, yield of the test
method was higher than farmer method at 885 kg/rai or.22%. Leading to-network development
of stakeholders through the learning process of cassava production during the year 2020-2021
by transferring technology to increase cassava production efficiency by fertilizing according to
soil analysis values together with other aspects, and creating prototype plots of 25 plots, 25 rai.
A total of 650 participants attended the event. They received a 70% increase in knowledge.
Participants showed a high level of satisfaction and acceptance of technology (Xx=4.30)
Transferring and extending technology to government agencies and private sectors, totaling 935
cases, resulting in creation.of a group or a model community for using fertilizers according to
soil analysis or recommendations of the Department of Agriculture by mixing and producing by
themselves within 5 communities. 2) On-Farm Trial and Technology Expansion on Cassava
Production in the«East Region operated during the years 2017-2021. There were 3 activities: 2.1)
Testing and extension of fertilizer application based on soil analysis conducted at farmer’s field
in Chanthaburi Rayong Sa Kaeo and Chachoengsao provinces including 70 farmers 160 rai. The
yield of DOA technology was 5-11 percent was higher than farmer technology, the net income
increased by 18-55%, and the BCR value was higher than farmer technology. Farmers accepted
DOA technology overall at a high level (X=3.62-4.15). 2.2) Increasing potential production of
quality cassava stems conducted at farmer’s cassava field in Rayong Sa Kaeo Prachin Buri and
Chachoengsao provinces. Comparing recommended technology with farmer’s technology. The
results of both technology were able to produce quality stems with the size in recommend at
Thai Agricultural Standard TAS 5704-2018. 2.3) Testing and extension of sub-soiler in Eastern
cassava field was 4 years conducted at farmer’s cassava field in Chantaburi, Rayong, Sakaew

and Chachengsao provinces. The average production yield of sub-soiled operation in
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Chantaburi, Rayong, Sakaew and Chachengsao provinces increased 35.62, 18.42, 18.84 and 14.48
% respectively. 3) Testing and Develop Using of Agricultural Machinery Technology Cooperated
Work with Farmers for Cost Reduction of Cassava Production showed that information on the
use of agricultural machinery in the production of agricultural manganese has been collected,
and five research machinery prototypes have been tested and developed to suit the conditions
of agricultural cooperation with farmers and officials of the Department of Agricultural in the
Northeast, North, Central and East. These prototypes will be used for demonstrations along with
other technologies of the Department of Agriculture in the future. Agricultural machinery of
farmers was found to be similar. It differs from some of the farm operations that have not been
implemented as the result of socioeconomic conditions. The weeder and machine for some
harvester activities are not appropriate, two research machine templates still need to be
developed. The economic analysis is conducted for investment decisions.” 4) Technology of
using PGPR 3 biofertilizer application based on soil analysis of cassava production in 7 ecological
conditions of Lower Northeast in Different Regions — Ubon Ratchathani,.Roi Et, Maha Sarakham,
Surin, Buriram, Nakhon Ratchasima and Yasothon- from years 2020 to 2021. Using PGPR Il bio —
fertilizer technology together with 75% fertilizer application based on soil analysis is method
that give the highest yield and net income. Using This technology together with 75% fertilizer
application based on soil analysis and with 100% fertilizer application based on soil analysis
gave higher average yield than farmer method at 18:89% and 15.78%, respectively. And gave
hisher average income than farmer method at 31.48% and 24.819%, respectively. Using this
technology with 75% fertilizer application based on soil analysis can reduce the cost compared
to using this technology with the 100% fertilization method according to the soil analysis by
12.57%.
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Abstract

The project .on research and development to increase the efficiency of cassava
production at the community level in the upper northeastern region was operated during the
years 2017-2021. The objectives were to study and analyze cassava yield potential and
production of cassava farmers according to the ecological conditions, to improve productivity
and to transfer and apply technology in community areas. The operation areas were in 5
provinces including Khon Kaen, Chaiyaphum, Udon Thani, Mukdahan and Kalasin. The process
was study on variation and factors affecting cassava yields of farmers community according to
the ecological landscape during the year 2017-2018, surveying and data collection was
conducted using purposive sampling method. It was found that the conditions of the upland
area were suitable for cassava cultivation at a moderate level. The soil was sandy loam and
mostly being series no. 40. Soil pH was 4-7, soil organic matter (OM) was 0.20-1.36%, available
phosphorus was 3-69 meg/kg and the exchangeable potassium was 18-159 mg/kg. Farmer were

divided into 3 groups according to yield level: high yield (> 5 tons per rai), medium yield (3-5
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tons per rai) and low yield (< 3 tons per rai) with quantity of 8, 68 and 24 percent and average
yield 5.98, 3.75 and 2.38 tons per rai, respectively. The gap between high and low yields was
3.60 tons per rai, and high and medium yields was 2.23 tons per rai. We found that most
farmers in every yield was applied fertilizer incorrectly, especially in the low production group
the incorrect application was up to 98%. In addition, from the analysis of soil nutrient content,
nitrogen, phosphorus and potassium content were insufficient for cassava requirement by 70, 77
and 55 percent, and higher than requirement by 19, 15, and 29 percent, respectively. Therefore,
technology of fertilizing based on soil analysis value was tested, divided into 2 methods, DOA
method by the fertilizer application according to the soil analysis (DOA method) was tested
compared to farmer's practice. One hundred and two farmers participated in 2018/19
production year, and 99 farmers participated in 2019/18 production year. Farmers choose
different technologies in each area, such as using fertilizers based on soil ‘analysis combination
with PGPR Il or organic fertilizers. The results from both years showed that DOA method and
farmer method had average yields of 4,955 and 4070 kg/rai, starch content was 26.7% and
25.6%, production cost was 4,894 and 4,770 baht per rai, earning the income of cassava
production was 11,153 and 9,028 baht per rai, the net return was 6,259 and 4,258 baht per rai,
benefit cost ratio was 2.28 and 1.89, respectively. The yield was significantly different, yield of
the test method was higher than the farmer method-at 885 kg/rai or 22%. Leading to network
development of stakeholders through learning'on cassava production during the year 2020-2021
by transferring fertilizer application based on soil analysis technology to increase cassava
production efficiency together with other aspects, and creating prototype of 25 plots, 25 rai. A
total of 650 participants attended the event. The evaluation indicated that they gained a 70%
increase in knowledge and satisfied with the various contents especially the application of
knowledge and technology acceptance having a high level. Technology was then transferred
and extended 945 government agencies and private sectors, resulting in creation of a group or a
model community for using fertilizers according to soil analysis according to soil analysis or the
recommendations:rates of the Department of Agriculture. The 5 model communities including
Na Ngam Sub-District, Manchakhiri District, Khon Kaen Province; Huai Yai Jiew Subdistrict, Thep
Sathit District, Chaiyaphum Province; Mueang Pia Subdistrict, Kut Chab District, Udon Thani
Province; Na Sameng Subdistrict, Don Tan District; and Khao Phra Non Subdistrict, Yang Talat
District, Kalasin Province also adapted N, P, K mixing technique for their own use in order to

reduce cassava production cost.
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Abstract

Cassava production in the eastern regions showed that the yield was not very high but
the production cost was high, due to using technology was not suitable. Testing and extension
of the Department of Agriculture (DOA) technologies such as fertilizer application based on soil
analysis, production of high quality cassava stems and using subsoiler for cassava cultivation,
were conducted from 2018-2021 at farmer’s cassava field in Chanthaburi Rayong Sa Kaeo
Prachin Buri and Chachoengsao provinces with 3 activities.

Testing and extension of fertilizer application based on soil analysis was conducted
farmer’s on 160 rai of cassava field from 70 farmers in Chanthaburi, Rayong, Sa Kaeo, and
Chachoengsao. The result shows that Chachoengsao and Rayong had pH values of acid soil pH
4.1.-4.9 and alkaline soil pH 7.1-8.0, and organic matter less than 1% because of monocropping.
Soil testing of Sa Kaeo and Chanthaburi showed pH 5-6.5 and organic matter more than 1%

because most of them grow cassava, alternating corn or other crops. It is recommended to
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adjust soil conditions and apply chicken manure fertilizer at the rate of 500 kg/rai. Chanthaburi
and Sa Kaeo used chemical fertilizer formula 15-7-18 combined with 46-0-0 and 18-46-0
according to soil analysis. Rayong and Chachoengsao used mixed fertilizer 46-0-0, 18-46-0 and
60-0-0 according to soil analysis. Cassava yield by using DOA technology (fertilizer application
based on soil analysis) was 5-11 percent higher than farmer technology. Net income increased
by 18-55%, and the BCR value was higher than farmer technology. Farmers accepted DOA
technology (fertilizer application based on soil analysis) overall at a high level (X=3.62-4.15).
Farmers in Sa Kaeo province accepted mixed fertilizer (46-0-0, 18-46-0 and 60-0-0 according to
soil analysis) at a low level (X=2.73) due to inconvenient mixing chemical fertilizer and hard to fine
18-46-0 in the area.

Increasing the production potential of high quality cassava stems conducted at farmer’s
cassava field in Rayong, Sa Kaeo, Prachin Buri, and Chachoengsao provinces. The aim of this
activity was to solve the problem of deficient on cassava stem quality . Operating according to
DOA technology by soaking stems with thiamethoxam at the rate of 4.¢/20 L for 5-10 minutes
before planting. Fertilizer application based on soil analysis after planting 1 month. Pest survey
and prevention according to the recommendations of DOA and variety selection. Compare the
recommended technology with the farmer’s technology. The results revealed a total area of
19 farms 87 rai that produce 1,372,936 quality logs forplanting area 685.5 rai (2,000 stalks/rai).
The results of both technologies were able/to produce high stem quality with the size in
recommend at Thai Agricultural Standard/TAS 5704-2018. Testing farms in Prachin Buri found
cassava mosaic virus disease in Rayong 11 variety and destroy infected plot plants 9 farms 18
rais. Question on farmer satisfaction,.the result showed that Farmers accepted DOA technology
at a high level (X=3.99).

Testing and extension of sub-soiler in Eastern cassava field was conducted in Chantaburi,
Rayong, Sakaew and Chachengsao provinces. Experiment procedures were cassava yield
comparison between using and no-using sub-soiler , the extension of sub-soiler in operation
area, and technical training course in 78.63 rai of cassava field. Sub-soiler is 30-50 cm. depth
required, the experiment showed fuel consumption of sub-soiler activity was 2-5 times more
than soil preparation and the work capacity 2-3 times reduced. But the average vyield of sub-
soiled operation in Chantaburi, Rayong, Sakaew and Chachengsao increased 35.62, 18.42, 18.84
and 14.48 % respectively. Break-even point was 78.58 rai/year when tractor and sub-soiler
operation within 7 years, 800 THB/rai service fee. Break-even point was 18.77 rai/year when sub-
soiler operation within 7 years without tractor costs, 500 THB/rai service fee. The result showed
sub-soiler operation is not required annually, hence it can be cooperated and -managed that

can reduce machinery operation costs of farmers.
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Testing and Develop Using of Agricultural Machinery Technology Cooperated Work with
Farmers for Cost Reduction of Cassava Production
in Different Regions
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Abstract

To test and develop machinery prototypes for cassava production, along with data
collection on using of agricultural machinery for cassava production of farmers, and to prepare
machinery prototypes for demonstration in the future. The project was conducted with farmers
and local authority official staff in Northeastern, Northern, Central Plain,-and Eastern regions
from Department of Agriculture. The results showed that using agricultural.machinery of farmers
were similar. However, some difference was discovered on farm ‘operations that had not been
implemented due to socioeconomic conditions. In the lower North, upper Central Plain and
lower Northeastern which are the largest cassava plantations areas used most agricultural
machinery. Efficient mechanical weeder and machinery. in harvesting process are still lacking,
also labor shortage problem is increasing trend. For testing and development of five research
prototype machines such as cassava cutting machine; weeding machine mounting with power
tiller, moldboard plow type cassava digger, semi-automatic cassava harvester, and cassava root
conveying machine attached to a truck; found that further development is needed especially
on mechanical weeder and semi-automatic cassava harvester. However, other machines are
ready to disseminate in conjunction with cassava technologies of the Department of Agriculture.
Along with this, an economic analysis was conducted to provide information on investment

decisions.
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Technology of using PGPR Il Biofertilizer Application Based on Soil Analysis of Cassava

Production in 7 Ecological Conditions of Lower Northeaster
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Abstract

Combined application of PGPR Il bio-fertilizer and chemical fertilizer based on soil
analysis in cassava production project was operated in 7 ecological conditions of lower
northeastern. This project had been implemented under the integrated research and
development technology plan to optimize the integrated and sustainable cassava production

system. The objective of this project was to develop cassava production technology by using
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PGPR Il bio-fertilizer combined with fertilizer according to soil analysis. The project was
implemented in 7 ecological conditions of lower northeastern area — Ubon Ratchathani, Roi Et,
Maha Sarakham, Surin, Buriram, Nakhon Ratchasima and Yasothon — on the year 2020 and 2021.
Using PGPR Il bio — fertilizer technology together with 75% fertilizer application based on soil
analysis gave the highest yield and highest net income. Combination of PGPR Il bio-fertilizer and
75% fertilizer application based on soil analysis and 100% fertilizer application based on soil
analysis gave higher average yield than farmer method at 18.89% and 15.78%, respectively.
Moreover, combination method gave higher average income than farmer method at 31.48% and
24.81%, respectively. Therefore, using PGPR Il bio-fertilizer with 75 % fertilizer application based
on soil analysis can reduce the cost compared with 100% fertilization method according to the

soil analysis by 12.57%.
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USunaumu(us./A) NAADUL NPADU2 | NWASNS | Negeul NPADU2 | LNWATNT
1.40/1,600 (QUaﬁ’l“Uﬁ’]ﬁ) 4,544 - 3,302 26 - 25
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ARTAINguYARL/ nawansols (nn./13) % utls
Usunauu(ua. /) NAFOUL | VAADU2 | WNWAINT | NAFUL | vAAU2 | LN¥ATNT

2.40/1,600 (3oe10n) 6,773 6,323 5,605 29 28 28
3.40/1,400 (alas9) 3,900 4,320 3,920 28 28 27
4.40/1,100 (111@15A4) 5,405 4,865 3,681 26 25 24
5.41/1,400 (?ﬁ‘m/l%) 4,132 4,290 4,108 31 30 29
6.41/800 (uA331%&U") 5,054 4,660 4,870 24 24 24
7.46/1,200 (U35u€) 4,346 3,809 3,546 23 23 23
LQ?ﬂlﬁl 4,879 4,711 4,147 26.83 26.33 25.82
SD 1,374 1,359 1,155 3.80 3.78 3.64
t-test NMAEDU1&2 ns ns

t-test NAADUIRLNYATNT *ox ns

t-test NAADU2&LNWHTNT

ns

ns

A15199 2 nandnsols wazilesidudutiwesiudUzvd s ulamnaeumaluladnislddedinmiidiions-

3 SwiunmslddemuAiiasieiau 7 anmgiilnad U2563

QiTnAInguYAFY/ wandasials (nn./1s) % uils
tl'%mmﬂu(m./ﬂ) Nedaul NRdDU2 bNWHINT GG R NAFADU2 bNUNINT
1.40/1,600 (Uas1¥514)
\ade 4,544 . 3,302 26 . 25
<D 1208.30 810.55
t-test NAADU1&ENWHNTAT *% ns
2.40/1,600 (S0e1dn) 6,773 6,323 5,605 29 28 28
3.40/1,400 (8ld59) 3,900 4,320 3,920 28 28 27
4.40/1,100 (1m1ansAy) 5,405 4,865 3,681 26 25 24
5.41/1,400 (&3umns) 4,132 4,290 4,108 31 30 29
6.41/800 (uAT31%EU1) 5,054 4,660 4,870 24 24 24
7.46/1,200 (y3536) 4,346 3,809 3,546 23 23 23
WAy (6 Yiidnm) 4,935 4,711 4,147 26.83 26.00 25.83
SD 1,430 1,359 1,155 4.10 4.11 3.96
t-test nAdBU1&2 ns ns
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QRTAINguYAR/ Handnsals (nn./13) % s
USunaurlu(y /) NAdBU1L NAEBU2 | LNWASNS | NAdBUL NAEBU2 | LNYASNS
t-test NAABUIRLNYANTAT ns ns
t-test NAABU2&LNYANTAT ns ns

NUBWR MNAREeNaNEaLUaNNERINT NsIEleBunIdnuainseiau (.9uaseend) way nslddewndinnuen

AALvRU (6 Jwin)

= v v o o @ = Yy o N € = 9
A13197 3 518ld wagduureuiudends uameaeuinalulagnisliledinmiidne1s-»3 siuiunis
lalgpuendmseisu 7 anmgiideml U 2563

QRTnAINGuYARLY/ 518l (wn/ls) s (un/ls)

Usunaushu(aa /D) NAADUL | NAFBU2 | WNWHINT | MAABUL | MAEABU2 | LNYAINT
1.40/1,600 (guas1usil) 17,226 -| 12,376 5,966 - 4,509
2.40/1,600 ($o8180) 16,255 15,176 | 13,451 3,868 3,620 3,264
3.40/1,400 (¢1&59) 7,800 8,640 7,840 5,660 5,533 5,497
4.40/1,100 (U11@15A4) 11,188 8,465 5,048 4,649 4,170
5.41/1,400 (&3uns) 8,505 8,846 8,453 4,957 4,725 4,837
6.41/800 (UATI1YEN) 12,636 11,650 | 12,176 7,151 6,931 1,277
7.46/1,200 (y35u6) 9,679 8,481 7,932 5,623 5,350 4,995
La‘ﬁlﬂ 12,076 10,663 10,099 5,468 5,135 4,936
SD 4,890 3,481 3,257 1,126 1,129 1,282
t-test NAgBU1&2 ns ns
t-test NAADUI&LNBATNG *ox *
t-test NAFDU2RLNYATNT ns ns

M19197 4 8lagund wasnanaULUsaNITaMU (BCR) vaatiudUsnas wlameaaumalulagnislddy

I miIN15-013 Sufunsladenuarivsigiau 7 anmgitined U 2563
piifvmdnguynsiv/ T1elegns (Ln/ls) BCR
Uaauduan /D) NAFBUL | MAARU2 | WNWAINS | Medeul | vAdeU2 | NuAsNS

1.40/1,600 (quaﬁwmﬁ) 11,260 - 7,867 2.89 - 2.74
2.40/1,600 (598109) 12,387 11,556 10,187 4.20 4.22 4.11
3.40/1,400 (ela59) 2,140 3,108 2,344 1.35 1.53 1.40
4.40/1,100 (Um&@13AY) 7,383 6,540 4,296 2.44 2.39 2.02
5.41/1,400 (?ﬁ‘u%%) 3,549 4,121 3,616 1.72 1.87 1.75
6.41/800 (uA31%EN") 5,485 4719 | 4900 177 1.69 1.68
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7.46/1,200 (Y3536) 4,053 3131 2936 | 169 1.55 1.57
BGa 6608 |  5529| 5164 229 2.21 2.18
SD 4,012 3,628 3,434 1.04 1.01 0.94
t-test NAEU1&2 ns ns
t-test NAABUI&LNYAINT * ns
t-test NINABU28LNYATNT ns ns
M99 5 nandnsiols waziesiduiutmesudznds uwamaaeumeluladnsléeTinmiidiens-
3 SwiumslddenuAiiasieiau 7 anmgilidinmi U 2564

AiTAINguYARL/ Handnsals (nn./13) %4k

USinaimuG/D) neFeul | vAEeu2 | WNwAIng | Megeul_| VR@eu2 | nunsng

1.40/1,600 (9Uas1¥514) 4,351 4,414 3,512 28.17 28.80 21.38
2.40/1,600 (Soenda) 5,507 4,999 4,678 28.10 27.75 28.35
3.40/1,400 (¢1459) - 8,180 6,530 - 23.78 23.26
4.40/1,100 (mensen) 4,930 4,414 3,458 22.44 21.78 21.30
5.41/1,400 (3un) 5,506 4,845 i 29.23 28.67 i
6.41/800 (UASI1VENN) 4,680 d 4,115 25.81 - 25.42
7.46/1,200 (u'§§’mg) 4,659 - 3,701 26.58 - 24.62
a3y 4,939 5,371 4332 | 2682 26.16 25.06
SD 1259.60 1197.27 1,836 3.28 3.92 3.85
t-test naFaU1&2 ns ns
t-test NNABUI&LNYAINT * ns
t-test NINABU2&LNYATNT * ns

‘:I L 2 U o v = Y+ IS aa a s = ! [
A1519% 6 518ld wazduuresiudsnds uameaeunalulagnisliledinniidners-»s siuiunis
lalaiiinuAliasieiau 7 anmgilidinmi U 2564

AifAmInguyaR/ s1eld (wn/ls) sy (un/l9)
UssnauuGin. Q) VAFBUL | VIAABU2 | BRSNS | MPEOUl | vAdeu2 | inuasns
1.40/1,600 (quaswmﬁ) 14,725 14,857 11,449 5,365 4,565 4,133
2.40/1,600 (32810m) 16,520 14,997 14,033 4,547 4,264 4,292
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3.40/1,400 (81a53) - 17,996 | 14,366 - 6,540 5750
4.40/1,100 (U¥d@15A) 11,813 10,613 8,308 5,180 4,900 4,498
5.41/1,400 (&3un3) 12,664 11,145 - 5,109 4,905 -
6.41/800 (UATIIVEUN) 11,934 -| 10,492 8,872 - 7,969
7.06/1,200 (Y3306 10,687 || 849l 6816 -| 5697
LQSEJ 13,057 13,921 11,190 5,981 5,035 5,390
SD 4,347 4,938 4,098 1,663 1,065 1,497

t-test NREaDUL&2

ns

t-test NAFADUL&LNWYNTINT

*%

*%

t-test NAFADU2&LNWYNTINT

*%

ns

M13197 7 8lagnd wasnanauwusianIsamu (BCR) veiudsnasulamagaunalulagnisldde

I miRNe13-n3 wiunmslademuainsizviau 7 anmadilned U 2564

QitAlnguYRAL/ s1eldans (wn/ls) BCR
URauum/D) NAFRUL | NAFIU2 |LNEATNT | AdOUl | YIAEOU2 | LAWATNS

1.40/1,600 (Qumwﬁqq‘j) 9,360 10,291 7,316 2.74 3.25 277
2.40/1,600 ($0818m) 11,973 10,733 9,742 3.63 3.51 3.28
32.40/1,400 (8ld@59) - 11,456 8,616 - 2.75 2.50
4.40/1,100 (U1@15AY) 6,633 5,713 3,810 2.28 2.16 1.84
5.41/1,400 (gﬁum%) 7,555 6,239 - 2.48 2.27 -
6.41/800 (UAT5)¥EL) 3,062 - 2,523 1.35 - 1.31
7.46/1,200 (qgg’ug) 3,871 - 2,794 1.57 - 1.47
e 7,076 8,886 5,800 2.34 2.79 2.20
SD 4,635 4,655 4,111 113 1.07 1.02
t-test nAdBU1&2 ns ns

t-test NAFOULRLAYAINT * s

t-test NAFOU2&LNYATAT * s
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A15199 8 Andunandnsals uavAtedsosidudulieaiudsnds ulamaaeumalulagnisldde
FanmiINe1-n3 Pudumsldlenuminseiau 7 anmgiitiinad U 2564 (nadelundazgl

fvami)

QiTnAInguYAGY/ Handnsials (nn./13) % wi

URauuan./D) AFRUl | MeEeu2 | nuRsns | vedeul | veaeu2 | inumsng

1. 40/1,600 (Q‘Uaﬁ%ﬁﬂﬁ) 4,351 4,414 3,512 28.77 28.80 27.38
2. 40/1,600 (508190) 5,507 4,999 4,678 28.10 27.75 28.35
3. 40/1,100(1v@13A"N) 4,930 4,414 3,458 22.44 21.78 213
4. 40/1,400 (8las9) 8,180 6,530 23.78 23.26
5.41/1,400 (Eﬁum%) 5,506 4,845 29.23 28.67
6. 41/800 (UATI1VEUN) 4,680 4,115 25.81 25.42
7. 46/1,200 (43509 4,659 3,701 | 1. 26,58 24.62

d' ! N 14 L I ! C o v a Y + a aa A s
191490 9 Anadesela LLﬁ%G]UV!UG]@Ii‘U@QNUﬁTU%‘VIaQ LL‘U@\‘]‘V](’W?{@‘ULV]ﬂI‘HIaEJﬂ’]ibL‘U'lJ‘EJ‘U’Jﬂ'WWWﬁIW@"Ii—
a1 [y 1+ I a fa aa 6 & 1 = ! aa L1
3 SwiumslddenuAiiasiegiau 7 anmgiiidinmi U.2564 (Anadgluusiazgiiimi)

QRTnAINGUYARL/ 18l wan/ls) sy (un/ls)

Usinauu(ua. /) NRAIUL | VIRERU2 | LNWASNT | NAFOUL | NAEBU2 | LN¥AINT
1. 40/1,600 (Q‘Uﬁi’]%ﬁ’]ﬁ) 14,725 14,857 11,449 5,365 4,565 4,133
2. 40/1,600 (%@EJLS@) 16,520 14,997 14,033 4,547 4,264 4,292
3. 40/1,100 (un1&@15AN) 11,813 10,613 8,308 5,180 4,900 4,498
4. 40/1,400 (¢lao3) 17,996 | 14,366 6,500 | 5,750
5. 41/1,400 (@5uM3) 12,660 | 11,145 5,109 4,905
6 41/800 (WASI1YANN) 11,934 10,492 8,872 7,969
7. 86/1,200 (43308) 10,687 8,491 6,816 5,607

M13197 10 Aadeselagnieaels waza BCR vaudUsnds wlamaaaumalulagnisladedinnig

#9133 Swiumislademuriinsigviau 7 anmgiiined U 2564 (Aafeluwsasgiidned)

nidnminguyniu/ selagns (Un/ls) BCR
Usunauru(ua./A) NAADUL | VIMADU2 | LNWASNT | NAFOUL | NAFRU2 | LN¥AINT
1. 40/1,600 (Eg‘i.lﬁ’i’l%ﬁﬁﬁ) 9,360 10,291 7,316 3.02 3.54 2.90
2. 40/1600 (508.80) 11,973 10,733 9,742 3.65 3.51 3.28
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niidnainguyaiu/ selaans (un/ls) BCR
Usunauu(ua. /) NAFOUL | vAADU2 | WNWAINT | NPFUL | vAAU2 | LN¥ATNT
3. 40/1100(Un1@15AL) 6,633 5713 3,810 2.31 2.16 1.84
4. 40/1400 (21&595) 11,456 8,616 2.75 2.50
5. 41/1400 (@3un3) 7,555 6,239 2.48 2.27
6. 41/800 (UATI1TENN) 3,062 2,523 1.35 1.31
7.46/1200 (‘U‘%‘%’Mﬁl‘) 3,871 2,794 1.55 1.47
A519i 11 Aedsnandn T1old dunu oldans uar SnTdrunanauwnudofuNU(BCR) vaasTy
d1ends wawmaaeumalulagnislddedinmidnens-vs swudumslddeamudinsizriau 7 anm

niitvm U 2563-2564

579015 Wanga (nn./13) %ul
U nagaul NAgIV2 IWNINT nAgaul NAgU2 bWNINT
2563 4,879 4,711 4,147 26.83 26.33 25.82
2564 4,939 5371 4,332 26.82 26.16 25.06
\de 4,909 5,041 4,240 26.83 26.25 25.44
718ld (uwn/ls) dunu (uw/ls)
2563 12,076 10,663 10,099 5,468 5,135 4,936
2564 13,057 13,921 11,190 5,981 5,035 5,390
\de 12,567 12,292 10,645 5,724 5,085 5,163
s1¢ldgns (uw/ls) BCR
2563 6,608 5,529 5,164 2.29 2.21 2.18
2564 7,076 8,886 5,800 2.34 2.79 2.20
\de 6,842 7,208 5,482 2.32 2.50 2.19
a519i 12 anuiflanslameluladlumsvaaeuluuvasnuasns 7 giidnm]
wielulag JenuAinseiau Jedinniidnens-vs JeBanmidnens-vs U
Safudesnuaiases YN
sgaupudianels | win | dw | e wnn [ [ dew | un dw | ey n
nang a4 nang
1.40/1,600 50 30 20 100 0 0 60 30 10 10
(uas1vs1il)
2.40/1,600 90 10 0 100 0 0 90 10 0 10
(Souidn)
3.40/1,100 100 0 0 100 0 0 100 0 0 15
(WmasnI)
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4.40/1,400 95 5 0 85 15 0 98 2 0 17
(eas9)
5.41/1,400 70 30 0 90 10 0 80 20 0 10
(#3und)
6.41/800 90 10 0 80 20 0 100 0 0 15
(UATI1TENN)
7.46/1,200 53 33 14 80 13 7 60 26 14 15
(y35u9)

Aade 7829 | 16.86 | 4.86 | 90.71 | 829 | 1.00 | 84.00 | 1257 | 200 92

A3Unan15398 wazdatauanue (Conclusion and Suggestion)

Y+ a aa A

L.nsklednmiidfionsvis Saudunislilemuadingziiu 75% Junssudsnlinandnuas

IS ¥ a !
fielagnsgegn

aa a [

2.mstadednmiianens-vs saudunislademuaiasienny 75% wagsiuiunisladaniue
a fa v a d' I ada % o o 2 a I aa
Tnsennulinandnaiogininisinuninsiosay 18.89 uway 15.78 aua1nu 518lagns gandn3s
nwasnsamdudosas 31.48 way 24.81 mua1du n1slddedinamidfiens-»3 swdunistddeniuan
AATIRAY 75% ansnansunulewsuiuisladenuniiasisifulasosas 12.57 Ln¥asnsaunse
o o Y A ANa A & A o o+ | a ca g A aa ¢
ansunumensiddedinmianes-vs Siudunistdlemudninsigiau 75 % Tuituiianmgiidvad
4 7 19 TogiangNusunaeiy 1,400-1,600 aglvinandnas
3. nunsnsiimnuisnalalunisldvalulagJedanmianes-yiuniga wavlunismaaeuves
lassmsifianensnsauwuun Sl seansamaisianiudUends 14 51 Tuinuing 7 glifined g

< ' ] 2
L‘IJ‘IJLL‘M@\?“UEJ’]EJNﬁLVIﬂIUI@EJ@jLﬂUWiﬂii’]‘EJ@u

P 1 woal P o o o a '
darauatugiaiingrtasdmiunsatiuanulussezsaly
= Y o | A W | ) X A A v a ° 9 &
nsvenenaalulagagiesdinnusuiisiussninaniasgluiuiielmianisunlulduselesives

wAlulad TeazdINanaNanIENUNINATYENILUAINTINILABUINTYTUINTIIBUTNEITEY TIUD
waluladninlulgagaesusulndnenanisinlulgveanensns waza1unsadnni Inaeladiaasyinle
WNAINSAUITABNNAlLladle warn1sRNENINTAILITaNINERN LN UNA @D ULD9R LAANAYD4
walulad wazanudsdulumalulad
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q 2563 2564 2563 2564 2563 2564 2563 2564 2563 2564 2563 2564 2563 2564
A 0.9 0.0 14 0 0 0.0 0 0 0.6 0 0 0.0 0 0
. 0 73 0 50.3 13 14.8 0 13.5 0 46.7 0 13.1 0 18
. 14 8.2 66.21 36.5 14.7 0.0 111 18.8 6.3 32.9 324 38.1 254 15
[SALS] 55 87.1 a5 110.6 66.6 149.6 63.2 184.2 50.1 114.1 157.1 101.9 102 116.1
WA 2148 127.7 107.4 96 190.3 281.3 93.3 57 53.2 240.6 117.8 124.6 144.3 58

2
HE 163.2 261.0 89.01 202.4 115.2 226.6 1.7 99.1 238.7 202.4 157.2 31.0 154.5 31
ne. 242 360.8 112.5 193.8 160.3 496.0 222.1 262.7 145.9 140.9 124.9 222.0 201.1 172.9
1
an. 283.1 295.2 335.1 1111 2331 349.0 202.4 217.4 150.5 143.8 190.6 145.6 160.5 82
ne. 439.4 375 333.5 335.8 2334 | 359.3 336.1 244.5 281.3 253.9 240 | 4553 232.5 438.3
MR, 194.7 2313 193.6 147.9 257 64.6 86 69.9 161 318.4 138.7 199.6 285.4 267
nel. 0.4 0| 57.81 0 0 0.0 4.1 0 4.8 33.4 54 1.6 0 0.5
§A. 0 a7 0 0 0 0.0 0 0 0 0 0 5.8 0 0
s | 15949 | 17583 | 1341.5 | 1284.4 | 12719 | 1941.2 | 1090 | 1167.1 | 10924 | 1527.1 | 1164.1 | 1338.6 | 13057 | 1198.8
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ATINLIN A SuauTuduan (1) sedeu Tu 7 @anudl U 2563-2564

017l guaTI¥sNdl So810n 8lass WAL GEK UATIIVELN y3sud

WWou/U 2563 | 2564 | 2563 | 2564 | 2563 | 2564 | 2563 | 2564 | 2563 | 2564 | 2563 | 2564 | 2563 | 2564
ue. 0 0 1 0 0 0 0 0 1 0 0 0 0 0
AN. 0 2 0 2 1 1 0 2 0 2 0 2 0 1
da. 7 4 9 2 3 0 4 5 2 3 7 4 2 1
(Y1) 5 13 6 11 2 6 5 8 6 9 5 13 4 7
nA. 12 9 16 7 8 6 8 6 10 11 12 9 10 8
e, 18 10 15 15 9 8 12 7 15 16 18 10 7 6
nA. 12 19 13 17 9 11 8 11 14 13 12 19 12 11
an. 16 16 18 10 20 12 14 12 18 15 16 16 8 7
ne. 20 23 18 22 10 17 19 17 17 24 20 23 9 16
#A. 21 10 21 15 15 6 15 8 22 17 21 10 15 8
ne. 2 1 4 0 0 0 1 0 3 6 2 1 0 1
ge. 0 1 0 0 0 0 0 0 0 0 0 1 0 0
3 113 108 121 101 | 77.00 67 86 76 108 116 113 108 67 66
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