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Abstract

The purpose of this research was to develop technology of plant production in the upper
Northeastern region to increase efficiency on safety standards. The research method was
compared farmers’ practice and the DOA technique, which applicated of chemical fertilizers
according to soil analysis and bio-fertilizers application and integrated pest management including
healthy propagules, mechanical, biocontrol and chemical control in the case of outbreak, on
vegetables, medicinal plants, field crops and fruit trees. Implemented during October 2021-March
2023. The result found that, yield of turnip increased for 7.419%, cost decreased for 11.3%, income
increased for 18.7%, Benefit Cost Ratio (BCR) at 6.06. Waxy corn yield increased for 25.3%, cost
decreased for 41.7%, Sweet corn vyield increased for 17.7%, cost decreased for 15.5%, Spring
onion sprayed BT once a week, yield of dry bulb averaged at 516 kg/rai. Fresh and dry yields of
Andrographis paniculata increased for 86.3 and 56.9%, turmeric yield increased for 24.3% and
Plai was grown well. Field crops, sugarcane yield increased 30.1%, cassava yield increased 24.2%,
corn yield increased for 19.6%. Production of healthy propasules of Plai and turmeric used G1
free disease rhizome planted in mixed soil got the highest yield and the best growing, but non
different significantly with other materials, including coconut husk pieces, coconut peat: black
husk (2:1), coconut peat: raw husk: sand: black husk. (6:2:1.5:0.5). The fruit crop, mangosteen and
durian requires pruning after harvest. At the early development stage, manure was applied
together with chemical fertilizers, 15-5-20 (N-P,05-K,O) for 2 kg/tree. During the fruit development
period applied chemical fertilizers, 0-0-60 (N-P,05-K,0) for 2 kg/tree. Guava after pruning put
manure and chemical fertilizers. Preventing fruit flies by wrapping the fruit, bait trap and
biocontrol of root knot nematode. During the fruiting, 13-13-21 of N-P,05-K,O apply monthly and
producing 2-3 fruits per branch. Lychee, to prevent insects by fruit wrapping and pheromone
traps at 30 days after fruiting. Avocado at 3 months after planting, Peterson variety was great
growing followed by Pinkerton and buccaneer. The Suitable materials for Thai coriander growing
in greenhouses was black rice husks: coconut peat: cow dung: filter cake (4:3:3:2) gave the BCR
at 3.77. Suitable planting materials of celery was soil: cow dung: pig dung: filter cake: black husk:
raw husk (5:3:3:3:2:2). Planting materials for basil and mint grew in narrow troughs were peat moss:
coconut peat: sand: manure (2:3:1:1). The system to control temperature and humidity in
greenhouses by using 30 fog nozzles of 2 liters per hour at a 14 bar pump using 19.03 liters of
water per hour, let small droplets of water evaporate easily, decreased temperature to 32.5 C
from the original of 35-40 C and humidity deceased to 73.2%. The testing of tomato cultivars in
greenhouses shown four potential cultivars of cherry group was Skc002-6-2, followed by Cherry
154, Skcl14-2-1 and Skc33. -4-1 respectively. And 5 varieties of fresh tomatoes were peach,
kbd511/62-5-2, Skbd511/62-4-5 and SKb388-2-1-3 and SKbd671/62-4, respectively. The
development of Metarhizium DOA-M3 and DOA-M8 shown sorghum seed was the appropriate
material for inoculum preparation. The using of Metarhizium DOA-M3 to control flea beetles was
2,000 ¢ of fresh culture per 20 liters of water mixed with leaf binder, spray after plant germination
and repeat every 7 days. Metarhizium DOA-M8 used to controls cotton leafhopper on eggplant
at the rate of 1,000 ¢ of fresh culture per 20 liters of water mixed with leaf binder and sprayed
after found 1 leafhopper/shoot and repeated every 7 days until harvest.



nAANssuUsENIA

Az Id8vevouqal drnnuamznITINTdLasNINeImans Idouaruinngsy (ana.) 7
atluayuIuUsTInandY

Y9unUA NG 1NwATNTHTlATINNT lngiUu Ay Wivihifiesdnisuimsdiusiiva
fsenounslssny uazannsainisinuns flieueyamgiiuilumsdnnuusssy susy @uuay
demonmeluladliiuinumns saonsudwihiidiinaunsasiua inwestonin luiuidvenedd
dusalunsiaueietsuasativayunshauluiuilidusagaludeinaenszesinaduiu
A543

vovauA Filsrmgdunsianisuanfiefmnzautvanmiiud (nenziusenidsunie
pouuw) Avduuziilunsdnvhessuatuaysal

YUBUARS NBIUNUINULALIVING NTNTTINTNEATTATasTIvlseanamaenszezaiiy

1ASINTIY

ANIZETY

31 JunAy 2566



d13U8Y

399

unaguRuIvg
UNFANED

Abstract
AnRNIsNUIENA
a13U%y

a13Un N
A15URYMA1519

undi 1 unih

undl 2 33nsAnauy
Undi 3 wansAne
unfl 4 asUnauazeiusona
LBNA1TD19D9

AMANUIN

10

13

16

21

60

166

176

184



A13UNN

AN

Figure 1.1-1 yield of pring onion of the trials a; Harvesting of bulb, b; collected bulb
in the field, c farmer and dried bulb yield, d; dried bulb yield
Figure 1.1-2 Mature ear of sweet corn of the trial in Kalasin Province in 2020,
compared to DOA’s Technology (left) and Farmer’s Technology (right)
Figure 1.1-3 Kernel rip of sweet corn of the trial in Kalasin Province in 2020,
DOA’s Technology (left) compared to Farmer’s Technology (right)
Figure 4.1-1 Sugar cane growth for 6 months of DOA and FAR method in Udon Thani province 2022.

68
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74
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Figure 4.2-1 Yield of cassava of DOA and Famer’s Technology of the trials in Kalasin province in 2022/2033 101

Figure 4.2-2 yield of cassava of the DOA and FAR method in Chaiyapum province
Figure 4.2-3 Farmers and yield of cassava of the trials, DOA and Far’ Technology in 2022/2023.
Figure 4.3-1 Peeled ear of maize of the trial of DOA (left) and FAR (right) method in Loei province in 2022,
Figure 4.3-1 Peeled ear of maize of the trial of DOA (left) and FAR (right) method in Loei province in 2022,
Figure 5.1-1 Coriander in experiment plot in green house after planting for 5 days
Figure 5.1-2 Yield of coriander of experiment in green house after planting for 45 days
Figure 5.1-3 Celery in experiment plot in green house in 2022, after planting (a) 9 days
(b) 30 days and (c) 35 days (harvesting stage)
Figure 5.1-4 Celery at harvesting stage of the experiment of treatment 1 to 4.
Figure 5.2-1 holy basil planting in-narrow trough in green house in 2022.
Figure 5.2-2 Mint growing in narrow trough in green house in 2022.
Figure 6.1-1 Point of temperature data record in greenhouses, the requirements for
crop production were high or low.
Figure 6.1-2 Show temperature in green houses (a) temperature in double roof greenhouses
(b) range of the temperature effect to plant production in 12.00-16.00 pm.
Figure 6.1-3 Development of hot air ventilation system when high temperature (a) the roof
of the greenhouse can be opened to cool down by having another layer of insect
nets inside (b) the roof opening and closing control cabinet
Figure 6.1-4 Development of the environmental control cabinet (a) The developed
environmental control cabinet to control the fan and humidification pump.

Time can be set accordingly. (b) Improved HMI screen.
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Figure 6.1-5 Temperature and humidity sensor installation by fans to speed up the 140
air in the greenhouse to reduce the humidity, and increase the humidity
in the air by spraying mist with a small mist nozzle.

Figure 6.1-6 (a) Humidity and temperature in the double roof greenhouse in whole day (1 September 141
2022) (b) Humidity increased, the temperature decreased during the aritical temperature
period 1:00 p.m. -4:00 p.m.

Figure 6.1-7 Environment with 30 misting nozzles with fan (a) Humidity and temperature in 142
whole day (3 September 2022) (b) Humidification decreased temperature in greenhouse
during the critical temperature period 13.00 -16.00 pm

Figure 6.1-8 Environment curve in normal double roof greenhouse (a) Humidity and temperature 143
in whole day (2 September 2022) (b) The higher temperatures when low humidity in
the period of arisis temperature, 13.00 -16.00 pm.

Figure 6.1-9 Normal double roof greenhouse environment graph: (@) Humidity and temperature 144
in whole day (4 September 2022); (b) Low humidity as a result of higher
temperatures during the temperature crisis period 13.00 -16.00 pm.

Fieure 6.1-10 Installing cameras in greenhouses and installing a wifi system to support image processing. 145
Figure 6.1-11 Installation of data recording system equipment, light, temperature and  humidity 146
and installation of cameras for monitoring at the company. Sri Chiangmai Industry.

Figure 6.1-12 Follow up on safe tomato production technology transfer in greenhouse 146
conditions at the company. Sri Chiangmai Industry

Figure 7.1-5 Tomato fruit in-2022. 151

Figure 8.1-1 Inoculum of Metarhizium DOA-M3 in 3 medias, including sorghum, coarse 152
ground kernels and paddy gain before preserve in refrigerator at 4+2 C.

Fieure 8.1-2 Colony of Metarhizium DOA-M3 on PDA for 7 days, which cultured from the inoculum after 153
preserved for 3 months in (@) sorghum (b)coarse ground kemels (c) paddly gain

Figure 8.1-3 Vegetable flea beetle infected by Metarhizium DOA-M3 for 7 days (a) compared to 154
control (uninoculated) (b)

Figure 8.2-1 Inoculum of Metarhizium DOA-M8 in 3 medias including, sorgshum, coarse 157
ground kernels and paddy gain before storage in refrigerator at 4+2 C.

Figure 8.1-2 Colony of survival Metarhiziumn DOA-M8 on PDA for 7 days after preserved for 3 months in 158
() sorghum media (b)coarse ground kemels (c) paddy gain

Figure 8.1-3 Cotton leafhopper infected by Metarhizium DOA-M8 after inoculation for 7 days (@) 159
compared to control (uninoculated) (b)
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Table 1.1-1 Satisfaction of farmers who attended the training course of vegetable production
in safety standard in Ban Phai District, Khon Kaen Province in 2022.

Table 1.1-2 Yield and economic data of white radish of the trials in dry season conducted
In Khon Kaen province in January to February, 2022.

Table 1.1-3 Yield and economic data of white radish of the trials in rainy season
conducted in Khon Kaen province in May to June, 2022.

Table 1.1-4 Yield and economic data of spring onion of the trials in dry season
conducted in Nakhon Phanom province in April to June, 2022.

Table 1.1-5 Satisfaction of farmers who attended the training course of corn planting in
Ban Nong Bua, Ban Fang Sub-district, Ban Fang District, Khon Kaen Province, 2022.

Table 1.1-6 Yield and components data of fresh corn (glutinous corn) of the trials in
dry and rainy season conducted in Khon Kaen province in 2022.

Table 1.1-7 Yield and economic data of fresh corn (glutinous corn) of the trials in dry
and rainy season conducted in Khon Kaen province in 2022.

Table 1.1-8 Yield and yield components data of fresh corn (sweet corn) of the trials
conducted in Kalasin province in 2022.

Table 1.1-9 Economic data of fresh corn (sweet com) of the trials conducted in Kalasin.
province in 2022

Table 2.1-1 Yield of turmeric planting in varies planting materials of the experiment in 2022 - 2023.

Table 2.1-2 Growth data of turmeric after planting for 4-5 months of the trials conducted
in Nong Kai province in 2022 to March, 2023.

Table 3.1-1 Yield of mangosteen of the trials conducted in Bueng Kan province in 2022.

Table 3.1-2 Yield of durian of the trials conducted in Bueng Kan province in 2022.

Table 3.2-1 Yield of guava of the trials conducted in Nong Kai province in 2022.

Table 3.2-2 Yield, yield components data and infected fruit of litchee in experiment
plot in Nakhon Phanom province in 2022.

Table 4.1-1 Satisfaction of farmers who attended the training course of sugar cane
production in Hai Soak subdistrict, Ban Pheu district, Udon Thani Province, 2022.

Table 4.1-2 Yield and yield component data of sugar cane (age of 12 months) of the trials
conducted in Udon Thani Province in 2022.
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Table 4.1-3 Yield and economic data of sugar cane of the trials conducted in Udon Thani
province in 2022.

Figure 4.1-2 Sugar cane, 6 months after planting of DOA (left) and FAR (right) in Muk Da Han
province in 2022.

Table 4.1-4 Yield data of sugar cane (12 months after planting) of the trials conducted
in Muk Da Han province in 2022.

Table 4.1-5 Economic data of sugar cane of the trials conducted in Muk Da Han province in 2022.

Table 4.2-1 Satisfaction of farmers attended the training course of cassava planting
in Kalasin province, 2022.

Table 4.2-3 Yield and yield component data of cassava of the trials conducted in Kalasin
province in 2022.

Table 4.2-5 Yield and yield component data of cassava of the trials conducted in Chaiyapum
province in 2022.

Table 4.2-6 Economic data of cassava of the trials conducted in Chaiyapum province in 2022.

Table 4.2-7 Satisfaction of farmer after took training course of cassava production in

Nong Bua Lum Phu province in 2022.

Table 4.2-8 Acceptance of knowledge of participant after training in Nong Bua Lum Phu province in 2022.

Table 4.2-9 Growth, Yield and yield component data of cassava of the trials
conducted in Nong Bua Lum Phu province in 2022 to 2023.

Table 4.2-10 Economic data of cassava of the trials conducted in Nong Bua Lum Phu
province in 2022 to 2023.

Table 4.2-11 Satisfaction of farmers who attended the training course of cassava
planting in Udon Thani Province, 2022.

Table 4.2-12 Growth, Yield and yield component data of cassava of the trials
conducted in Udon Thani province in 2022 to 2023.

Table 4.2-13 Economic data of cassava of the trials conducted in Udon Thani province.
in 2022 to 2023

Table 4.3-1 Satisfaction of farmer after training in the course of maize production in
Chaiyapum province in 2022.

Table 4.3-2 Yield and yield component data of maize of the trial conducted in
Chaiyapum province in 2022.

Table 4.3-3 Economic data of maize of the trial conducted in Chaiyapum province in 2022.

Table 4.3-5 Satisfaction of famner after training in the course of maize production in Loei province in 2022.
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Table 4.3-6 Yield and yield component data of maize of the trial conducted in Loei province in 2022,
Table 4.3-7 Economic data of maize of the trial conducted in Loei province in 2022.
Table 5.1-1 Growth, yield and economic data of coriander of the experiment in
The Office of Agricultural Research and Development Region 3,
during March to May, 2022.
Table 5.1-2 Growth, yield and economic data of coriander of the experiment
in The Office of Agricultural Research and Development Region 3,
during August to October in 2022.
Table 5.1-3 Growth, yield and economic data of coriander of the experiment
in The Office of Agricultural Research and Development Region 3,
during October to December in 2022.
Table 5.1-4  Growth, yield and economic data of celery of the experiment in The Office
of Agricultural Research and Development Region 3 in 2022.
Table 5.1-5 Yield and economic data of celery of the experiment in greenhouse in The Office
of Agricultural Research and Development Region 3.in 2022.
Table 5.2-1 Growth and yield of holy basil season 1 of the experiment in Nakhon Phanom
Agricultural Research and Development Center in 2022.
Table 5.2-2 Growth and yield of holy basil season 2™ of the experiment in Nakhon
Phanom Agricultural Research and Development Center in 2022.
Table 5.2-3 Growth and yield of mint of the experiment in Nakhon Phanom Agricultural
Research and Development Center in 2022.
Table 5.2-4 Economic data of mint of the experiment in Nakhon Phanom Agricultural
Research and Development Center in 2022.
Table 7.1-1 Growth data of large fruit tomato in greenhouse in Si Sa Ket province in 2022.
Table 7.1-2 Characteristic of tomato fruit growing in greenhouse in Si Sa Ket province in 2022.
Table 7.1-3 color of outer skin of tomato fruit in greenhouse in Si Sa Ket province in 2022.
Table 7.1-4 Characteristic of tomato fruit in greenhouse in Nakhon Pathom province in 2022.
Table 7.1-5 Growth data of tomato fruit in greenhouse in Nakhon Pathom province in 2022.
Table 7.1-6 Characteristic of tomato fruit in greenhouse in Mukdahan province in 2022.
Table 8.1-1 Concentration of survival Metarhizium DOA-M3 after presenved for 1 to 6 months in

laboratory of The Office of Agricultural Research and Development Region 3 in 2022.
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Table 8.1-2 Percentage of infected flea beetle after 7 days of inoculation of survival 154
Metharhizium DOA-M3 after preserved for 1 to 6 months in laboratory of The
Office of Agricultural Research and Development Region 3 in 2022.

Table 8.1-3 Number of flea beetles found on Brassica rapa L in the experimental field of Metarhizium 156
DOA-M3 application in the Office of Agricultural Research and Development Region 3 in 2022.

Table 8.1-4 Yield of Brassica rapa L in the experimental field of Metarhizium DOAIM3 application in The Office of 156
Agricultural Research and Development Region 3 in 2022.

Table 8.2-1 Concentration of survival Metarhizium DOAMS after presenved for 6 months in laboratory in-+ 158
The Office of Agricultural Research and Development Region 3 in 2022.

Table 8.2-2 Percentage of cotton leafhopper infected for 7 days after inoculated with 159
survival Metharhizium DOA-M8 after presenved for 1 - 6 months in laboratory in The
Office of Agricultural Research and Development Region 3 in 2022

Table 8.2-3 Number of cotton leafhopper found on eggplants in the experimental field of 160
Metarhizium DOA-M8 application in Nakhon Phanom Agricultural Research and Development
Center in 2022.

Table 8.2-4 Yield of eggplant of the experimental field of Metarhizium DOA-MS using to control cotton 160
leathopper in Nakhon Phanom Agricultural Research and Development Center in 2022.

Table 8.1-4 Yield of Brassica rapa L in the experimental field of Metarhizium DOA-M3 application in The 161
Office of Agricultural Research and Development Region 3 in 2022.
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- iinuaslvinsupuszegianiuaeanis 8-10 il (nglanizgoei) uagAmnuduuan
= - o PN ] [ 1Y) |
Feulvnsnageuity inisinAadniisdu (laslua) wazanugnanasuwamuie (Wiluwmg)
2 v Y
udeyann 1 Falas

- maiutayauSunauas Indielu Lux uardeuiisuiuiniesdloTaunsgu uaziideya
lUTias1zdanasida (hysteresis) il unadnwausainvoan3 oedodn (static characteristics of
instruments) Lielimsuusailinismeuaues (dead zone/ dead band) Walaseilainlasulnanvse
A3¢ (load) AwindsnuaranegngluinIasilodn (instrument) wazilleilvaneennui Sensiingany

| | ! I3 v v a a a8
vednazaneg n1elu lnsanodnailaannisiiakaznisanlvandaildwingy dadunaunain
o A4 A o = sl ¥ o o 1 = .

wasuneluesesiedn lnenavesdanesidassduiusiuaniunaIniafeu (static error/error) kae
ANuLaluE (accuracy) veuaTeailaTauas waztuiindeya

- szuumuauMs g Uasidudanuuauen Flow meter

- mMaUszagangl ATy Anustadlulsusew fay CFD

- DBNWUUTEUUAUAY input-output Y83seUU PLC Uagsyuy 10T

- mstufinagyimstuinlu SD wazanusatandnsgideya

(nMseoniuuanaluisumuteuluiivniuan)

2. PONLUUTEUUMUANLAzaT1agngUnsalfsudymalninlunsinululsaseu
- fsudgralnihdmsuiaanuduau hnmsaeufisudugesinanuduau 2.3 V

WiuANAY 100% Aulanuan uwarinnsfinAmeaeu@ugesinfugy capacitive soil moisture
sensor, soil moisture 9197 WJu stainless, soil moisture sensor EC-5 (Decagon Devices) Wuduwes
UINTFIU

v s

- sudygralihdmiuinannuduiu @ssuudsdyeralnaudnans I0T) Wisuisuiu

Y

wsgeshuulianslazAnwrszuunsasdey gy

- fsudyradnihdmiu ssuumsmuauanudukargamginglulsaseu @ssuy

v Cs

dedyeyradlvirugnans 10T)

Y

a9



v v v

- fudyaadliidmTunas s TIMALALAITUANNTSILLAIAILAIINADINTVBINY(H

T o

1% &

szuvdsdyaybigudnans 10T) wiedufsudyanduau 12 yaselsuseuazszuvihleaeauings

Y

° o A & v % a g A
LLENWLGUEJ&WWW"UMINLﬁau 53UULL3\TIGULL3\‘13‘U']N'ULU‘ULLaQVWﬂLSUEJ

1 (3

- Y153 UULGAS AR N N A AWEI VALY E NS UNY

=

- 1MasEUULN AT

S <

- syuumslifimuefidudnutuiundougunsaiindnmmslvaunstufindoya
- favilUsunsuiins1esi CFD ledinevianimuandoslulsafou Inglddoyaninnis
Audeyalulsaiounnfmualinu Boundary condition dmsunisiuimgamgilulsaseulusiumia
fnggiivinns@nen
- DANUUUTEUUAIUAY input-output ¥8sszUU PLC Uagsyuy 10T
3. aauazUsenevgnmuaundensulusunsuautoulvannnsiudyaausiazain
WIoUNAHOUTEUY
4. MadeuLA3BedNISRluLTR nssudaaszuunalnanazUsul sawnle
5. MAdoULA3ENTSnluITA nssudaassuunalnatazuTul sawale
6. iutoyanssindulaiiiennnlusunslviauysal
7. dvhuuumaimnssuuagiiesiasugamansilonsnanuazinouns
- svgzIaNAUYU (Payback Period: PB)
- 9RTINARBULVIUNNTAIU (Internal Rate of Return)
- "3Lﬂ3wﬁﬁgmﬁmnu (Break Even Point Analysis: BEP)
- NamauLquajw‘SsuaﬂIﬂNﬂﬁ(Net Present Value: NPV)
8. IATLNaNAaNAIIU (Energy balance)wasarudnnieg (Specific energy consumption)
(kw/kg)
S2ELLIAT AAAY 2564 - TuAw 2566
il lsaFeulgnity  diinideuasinnnmaneasiasi 3 suafim suneiles Smriaveuuiu
AudITeuazinuINIsinunstenil suneiles Jwmindugl
AUGITELAETRIUINSINYATUNAMIT B1nailas Janrdnynams
AUGITELAENRIUINSINYATEY SLNBLles Jminay

AUGITILATTRIUINTINYATUATIUL FTUaVUBIE B1lnBllas Jandnuasnuy

6.2 sanuUULAsHARNSTUUUS ISy ad densnansinhlseS aun e (0T iNemskanlialsina) uasannm

gunsal
1. lsaSauszuulanuunadninala 1 lsasou
2. 15959USTUUUABUUNAIAEDITU L5501 (BIN.3) LaLtAIBY1Y 6 L9581 NIDUTTUULN
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2.1 TseSousruuidauuuvdsnaestu 1 Tsadeu (@m.3) vuin 6x24 wms
2.2 TseSousruuidauuuvdsnasstu 5 1sadeu @m.3, Mag., AN, An.un,
AIN.TY VUIA 6x24 LUAT
2.3 TsaSounaanlas Andfs u.asliedlvsignannssy unn 6x24 s
3. \pdeailoTn was Chroma Meter Model No. CLH-200H, aaugil thermocouple Type K,
Data Logger GRAPHTEC DATA LOGGER GL840, Thermo imager Testo 872, Thermohygrometer
testo 605i - operated via smartphone, vane anemometer with smartphone operation testo 410 |
4. Program : LabVIEW, 191 C, MATLAB, Python
5. Sensor and Main board,
5.1 Main board Arduino Mega2560 R3 (a’lmiaU%JULLﬁ’éUﬁﬁUi%ﬁm%mmﬁu%ﬂA)
5.2 L%uL%a§fﬂﬂaﬂm%uau§u capacitive soil moisture sensor, soil moisture ‘ﬁﬂm‘ﬁu
stainless, soil moisture sensor EC-5 (Decagon Devices)
5.3Sensor 3 in 1 :Light intensity & temperature& humidity RS485
5.4Sensor 3 in 1 :EC temperature humidity PH sensor
5.5Sensor Air: Temperature Humidity sensor
5.6 Sensor: Wind-Speed-Sensor Anemometer-Three-Cups-Aluminium-Current-
Voltage-Output-0-5V
5.7 WIFI-loT board
5.8 Micro SD Card Micro SD Card (SPI interface)
5.9 LCD Display and-Computer PC
5.10 Flow meter
6. gunsalmuauEan whInaexlulsaIau
6.1 inaululsasou 4 dsalsasou
6.2 ultrasonic a%ﬁaazaaaﬂfw
6.3 YAMIUANMSLUANRIANTLUIERINA
6.4 Yaviaon il uasadng T8 LED 18 w
6.5 szuuthlisuazySuanmundeslulsadou
6.6 £958UTUIN 32 Mesh uaz wanamniu UV 7% wu 200 lupseu
28013
1. ppnuuuLazindgUnsainaaeuuazivteyalsadoulatlfidudives Jadeiiinw gamgd
Aty euSranlulsadeu Ysinauadulsadou vhmafudeyalulsadounn i 5 wifidends
2. pseitadoiiiendos uaviSesdwudvinaiiintuiedmiluriauns
3. thiladeiiiivanlsaeuluduias CFD
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4. 1¥szuu PID Control Aildidauluduy Steady state
5. Waunszuuidu Auto Disturbance Rejection Control (ADRC) Foulaiiiu Unsteady state
6. favideyaifuaunmsmandnmansuazteugilusunsuiioldlunsmunudsndeuuas
{Audeyalu SD Card ifleldass Big data
7. Worlostoyalunsiaglsadouiiodnifiui Center
3Banluns
1. penuuuszuUdoNseszuumuausaluiAlulsaFeuduou 2 15
2. fvadeulinsliengiuastimsUssnanadeyafivlulsadous 2 lsudou dWeldlussuy
NsANYY 10T HAIUAY
3. Weulusunsuliidniuseuy input 9099Unsal WAz Input ¥8s Human Machine Interface
(HMI) Y@ nngun 1 sHARNIMIBLNTTNAIUALALA
4. veaeuinieadnsdnlulftuszuulusunsumuauuazUiuUsudly
5. UssananauasiamL1sEuy Network Lo

6. VAVINTIYNUNANIT AT LA WAIUNTEUY

6.3 nagausTUUATUANaNINLIndaun e TulsuTauLAziMUISTUUNSIWaNlesdayafeszuL 10T
fuNuinensNIUazAUdATaYI
/s

3.1 ganuuuLafnfgUnstiAIuANan nkIneNlulTUSEU ANUAMLABINITUBUNYATNT Wag

AUELATYY

3.2 ponuuUTEUUTRudesrUUmMuUANSaluiAlulsa S oud o 3 Tssweanunsng

3.3 99NUUUTEUUReusesTUAUANSMluTRlulss S ougudiAdot1e mm damia

3.4 Weulusunsulvdniussuy input vesgunsal wag Input Y84 Human Machine Interface

(HMI) U838 N Ne ¥ N SHARNYUTBLINNTNIAITUALALS

3.5 VAARUTTUUMUANTUTEUULUSUNSUAIUAN AT SUUTLALY

3.6 Usvananakag sy Network ieeiy

3.7 IV TIENUNANTIATIERAEHRILITEUY

3.8 dvhuuumaimnssuuagiiessiasugemanilonsnanuasineuns

STYLLIAT AR 2564 - TUAN 2566

il lsaeulgnily diinidouasianunnsinumsiued 3 fuadan suneiiles i
VBULAY

I y -

AugIdBkaETRLINISINYRITagl Sunewles fandndugd
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AUGITUUATNAUINTNYATNAMS B1nBiles Jamdngnavg

o [ o

UGITYWATNAIUINITINENTLAE BUNDLIDI FIWIALAE

e

[y v

AUGITEUALITAILINSINEATUATIUY FUanUBILaT §LnBIlles SarinuaTnuy

7. nsAnLianuasNauIusuzawmAnmInzauiun1sugnlulsusey

7.1 nsuadauRususliamasuUssuauraEn (wa3) lulsausauunaslansng 4

7.2 Mnagaunusuzilawmasuusznudaanaluglulsausauundalgneig o

aunsal
1. lsaSoudgnivy
v ¢ = = =3 S o o« = . '
2. Wuguzwamausinaannaian (1we3) Wugusemauslananualey
3. Januan fiu : Jeman : Yuugnim
4. nszaananadnvuInldusugudnane 12 13
5. Jeialgns 15-15-15
I e N Tt b 0V TR T PR B TR
ad
ABN3

WUUKAITN1INARBY
szifaImAe 1MUNLNIIAAEILUY RCB $1U3U 6 91 4 n33uTs shnaveaedly 3 anud
oA @a.ARastny FIn.UATUTY LagAIN LAY
szt TomARalNg) MIUHUAINAGBILUU RCB $1u7U 6 91 4 33133 vinmnaeslu 3 anudl
AIELASAZINY AN UATUTH UASAINNAINNT
/anluNg
1. Ugnaaeuiiusuzifewmeuilnnannaidn (wes) ffldnonmldanndgnuissuiiousiugannd
2564 1121 3 anosiug andgnmaaeuitusiuiugnsd (fugwe’ 150) melulsaieundanila vuin
10x15 wns autalegsevymeniuialugeu
2. MIUFUR quasnun nzndwzidemalunimmnz Wedundieny 25 Sudrendrasgnlu
nszrwaIaRnvLAduR A uEna1s 12 G2 19TanUgniiddiunanves fu : Jeaen : gaugnin

9nd 2 1 1 uazeiallgns 15-15-15 599MuUNIz198nT1 10 niusienseans lagldsseeinesening

'
a

fU 50x50 WURLLAT FaLAINlmnasaniziamngn TagUaandaudtnieenIuen IS LanLasLIIuay

'
0 v w A [ A

mewenludeuiiongiulinmss vimsguasnw Wile Mintuivuazdngivdu 9 auauwmaizay

Tihegsadanefieszuudmen WuneIrandndonagnduduns
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3. MIIATIEYRaN1Edd lnen153ies1eiaunUsUsIululAnNIanULNUNITARILAL
3meﬁmmLLUiﬁi’;uﬁu’aaquma (combined analysis) #529a0UANNLANANIYBIARABAMARDS
28 Duncan’ Multiple Range Test (DMRT)

FTULIAT MANAU 2564 - NMUEIEY 2566

amuﬁ :

uzTomaves shnmsmeaedlu 3 aanuit loun quiidefivanudasny qudidouasiannmainms
uATUSH AU Teuasinnnnsinussiay

wriawenalvey vinnsvaaadlu 3 an1uit laun gudidenvaurSasny audideuasinunnsins

WATUSH AU TeuagiinNNSIneRsyNANS

8 Aeuasnauniinaiwnlsdeunluaudimiadnluinassnansuaiuazsinasinduiheluuside

8.1 M33uuariauIdafiudlanlsiden DOA-M3 AuANA2MsiaLin

8.1.1 NAFBUNISHANYI8TINUNUAT L5 DOA-M3

o

auns

9

=

1. invesilodIngmans leiun wifellernueiu (Autoclave) §au (Hot air oven) glllgide naos
qammﬁﬁﬁwmaq& (Compound microscope) ﬂé’aqqamiﬁﬁﬁuﬁmamaﬁa (Stereoscopic microscope)
WATOITY 2 fuvinds yawnuia wazlulasion wasvionst

2. JaoInenenans loun udeade (petri dish) quilewe Wulede auisweanseed dlad
w2 wiuledlan

3. @19all lAuA 91NsIaBte Potato Dextrose Agar (PDA)

4. 1sdmTuased alualsi@en DOAM3 laun wand1e 11lnald ssdnivuaveu
¥ A ¥ v
PN uaztmuriali

5. 1T uuA 5@y DOA-M3
ad
BMS

RUULAZASNAADY
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TURLNISTIAREILUY Split plot design $1uau 3 SwlansaudBlag Main plot ldun gnsorms
dnsuriude 3 9ln fe wand1ane S1lnadssdniuavenu uaz $1aUden Subplot leun
SzernanAUinwIRIEe Ao 1 234 5uay 6 oy T1AT1EsiANLUTUSIUNSEAR (Analysis of
Variance) uaziUSauifisuaniadouiaznssuislagis Duncan’s multiple range test (DMRT)
/AnluNg

1. doadesiunladeu lelsian DOA-M3 uuo1vs PDA Uulifigumgines Uszana 28
sarnaided Wuan 7 Ju

2. $rendernidsduammausiazgns WWun wind1ane dnlwadesdnivaveny wagdniden
Uaoaide vuliftgumnfives e 7-10 S

3. p5290UUS AT o5 1tue 51§ en DOA-M3 ‘Luﬁaﬁ?mwiazqm A28735 Dilution plating
technique UNBIM13 PDA plate 71 5¢AUn15139913 107 107 1075113 3 plate fosedyu Yud
oaungiivios 7 Yu omuTunaudoius

4. vagouUsEANE N mMsmUAUdmTainve LT Inlsi@en DOA-M3 Adsdluaims
uiazgns Tnetiudowsiarges iereiinufinaluinae valifgamgiveadunar 10 Su v
wivnadesuviuaseiisziuanmidudy 1x 10°ladidedefiadans 1lulasdiungaavosuviuase
U311095 1 188805 aquunszAI¥nsevuIaduURuALgnans 9 Lszjuammﬁawagﬂumummiﬂaa@Ls??a
Mntuldessamiindng oy 5 fseau S1uau 3 Gadensis asavgnsilulsavesinmiindnyniu
Duan 7 3u

5. \iusnuiideusasgasiigamnigiiu (4:2 ssmwadoa) Wunan 6 ou

6. nvrvfuUTInandosuanladen DOAM3 luiidoudazgasnn 1 Wou #1e3% Dilution
plating techniqueuua1%15 PDA platefiszaunisiioans 10° 107 10° §1uru 3 platesioszsu Yud

Qauniivis 7 Tu

v
& A& o

o w 1 P~ a [ a  w & &
1. ‘U'WI’JL“UEJVILﬂUiﬂT’ﬂlﬁULLﬁ]a%m@umqmaiﬂmueﬁ'}ﬂm%quﬂLL‘UU‘?J@\?L‘UEJE‘W Tngn1svenglu

a

41778 Vuiieuuniiveuduingl 7-10 Ju 3ntuiiunusuanututy 1x10° Tadifusroladans wad

10Ny
nadoUUsEANSNINNISAIUANMIIMIRLN WwRgIRule 4

sTETIan fanAw 2564 - du1au 2566

aouil Vo fURnTAIdonaznanveneTiusimuandngity diinddeuaziamnnsinunsuei
3 fuafan enewiles Jadnveunny

8.1.2 nagaumsliyaiumiumladen DOA-M3 auaufwmiindnlunIesrmMmWlamAaad

4

gunsad

1. indesiiodnemans ldun ufeilsninudu (Autocave) §au (Hot air oven) §ifeidle ndes
qammﬂﬁﬁwmsgq (Compound microscope) ﬂﬁ@ﬂﬁ;ﬁ%iiﬂﬂﬁﬁﬁ@&@l@ﬁ@ (Stereoscopic microscope)
R0ata 2 fuvids yawnuia uazlulesion vifenadim
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LY a s

2. Yanfmenenan$ 1 audeads (petr dish) quileide udude aufsseanased dlad
ui unulnglad
3. gnsiadl Tdun onsiAeadle Potato Dextrose Agar (PDA)
6. ownsdwsuredommianden DOAMS Hud wdadrihe dmlnadesdn Sruvden way
e
5. Weruumilsidey DOA-M3  waw Tdidourosrdauuaseetusive
6. Jaqununs loun winiuginninnineds ssuvalianes Jeren Yuwn Jewniigns 15-15-15
asUasiumdnuuas laun fipronil 5% SC wagansiulu
3513
WUULAZASVIAREY TIUHUMIVIAREILUY RCB 6 n35ud3 4 % Usznause
nsnsd 1 Worwmnlsden Adenudiudu 1x 10° 1ediResefiadang @furideansmm 500
nSusiati 20 3n%) 831 100 Anwwiels umdsniudasennn 7 u aufunowdn
nsnsi 2 Woswmnladey Adanududu 5x 10° lefiResefiadtng @Grdumideansn 1,000
n3usten 20 Ams) Sn91 100 Answisls iuvdsineidasennn 7 Yu auftunarEn
N353 3 WosuamlaGou Aflmudidy 1x 10° ladifereladans @i doansmns 2,000
n3stanh 20 Ams) S0 100 Answisls siwvEsnaEasenun 7 Yu auftunarEn
nsnsi 4 Tdeurosindausasaneiuglng Sruau 60 & 10 Gy Wuaseuaquituinds
1.0-1.5 5 6 8-10 wims Suviulufuieuuan uagwuidledumwusadiate 1 f/su
n3nAB7 5 ansiadl fipronil 5% SC 8w 50 faAansAR 20 Ans Wonududiue 1 dsod Wun
7 %u uagveeltnouuiemandn 7 Yu auduugivesnafvinsinms
nIRfAsd 6 yamuA (uthian)
/AnluMT nadeu 2 gauan Ao avul uazggiou (1FBunaIAL —NnuAIAL)
1. wAnueneTasusiunilsdon DOA-M3 wladoan aunimaaesdl 1.1 wdusuamududy
1x 10° 5x 10° wag 1x 10'° ladipesiaiadansneutluld
2. lognAuliszanas 7 Yu udalonsaudn 1-2 ads viudameaeausuin 1X 30 ws S1uau 4
wUas wiulalaluv 8051 260 Alansu/ls Jorendnst 4 du/ls wiazulasuvaduuasgasvuin 1x5
ng 91U 6 wlasdey
3. vigaaldnneidluviauugn srerlgn 20X25 wuRiuns snideszuuiidauianes Wi
was Weduinniannsdaudeuss neulimdevauay 16u witeiaiigns 15-15-15 8n31 50 Alansw/
15 ndmoonmdn 14 Yu wazifiusnsndu 100 Alan$i/ls ndmeooniudn 21 uag 30 Yu uddasuiy
{Joinilgns 13-13-21 8n51 100 Alan3a/ls ndmeeaiwdn 45 Ju Fadutiedidnnannsgsesnaen
v o

4. Tiesyuuidadsanas Tuay 1-2 A9 Lagnadanta@deuy

3
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5. wdaUgn 7 Fu viFernnanadailludse wudosuunladen DOAM3 munssudsi 1 2 uay 3
Ingldaruanududy 1x 10° 5x 10° uay 1x 10" lailiesiediadtns wauarsdulumuduugi 2aviy
poudu ezl aifiuaudunouniu andunudeliviaisdu un 7 fu Aadefuauiunandn
dm3unssaish 4 dawusieldifeudosindnusasaeiugine deuugn uazvdsgnnn 7 3u ns5aAsh
5 @avusgatsiadl fipronil Wenwududnte 1 §a/6u wunn 7 Ju Wisuifisuiunssudsi 6 viuse
RIES

6. \iuRgIHananTloTongUsTana 35 u

szETian fanAw 2564 - du1au 2566

suil ViosUfiRnTIdonaznanveneTiiusimunudngity diinddeuaziannmanunsiani
3 fiuafan Snnewles Jandnveunny

8.2 n15338uazmu1daiuiwalidey DOA-M8 aruAsWaEInIUEY

8.2.1 MAEBUNISHARYL18NUILUATSLRIEN DOA-MS

gunsal

=

1. invesilodIngmans liun wifeilernudu (Autoclave) §ou (Hot air oven) glllgide naeq
agamiﬂﬂﬁwé’wmaqa (Compound microscope) ﬂﬁaaf\;amiﬂﬁmﬁmal,maﬁa (Stereoscopic microscope)
AT 2 s yanuia waglilasin wasnsienan

v a Y g & ' a & 2 o & P ¢ ¢

2. Faninerenans laun nudeade (petri dish) qulews WuWewe asfedeanssad dlas
w2 wutedlan

3. gsadl loln 01vnsideaiie Potato Dextrose Agar (PDA)

4. 9MNSAMS UL LU LSiT el DOAM3 Taun wand1ane Tlweld ssdaiuanenu
Ildan wazdvaEn b

5. BTN b5LTeI DOA-MS
ad
35013
WUULAZITNARDY IUKUNITNAGBNUY Split plot 3113U 3 F1sanssuds g Main plot Lo gns

o U o LY dy a & vV 1 ¥ dy U 3 ¥ & ¥ 1
IMTEMTUTIR T 3 ¥lla Av 9719719 Tlwadesdniuavenu wag 11Uden  Sub plot laun
5YELIANAUSAYIRITE AD 1 2 3 4 5 uaY 6 Loy ASIERANWUSUTIUNNeEdA (Analysis of
Variance) uaztUsauiiauataaesiaznssuisiagds Duncan’s multiple range test (DMRT)
A5Aiunis

1. Weaderwmlsidesloloian DOA-M8 uwe1ms PDA UuliNaamaiivies Useuna 28 oeen
waea 1Wunan 7 Ju
2. reendedlueimsudazans loun want1iing 91ilne wasdraden Uasae vuld

A a v [ LY
NYPEUNIUND Wunan 7 1u
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3. aanudwalaladvesdosuunladen DOA-M8 luiadourazgns #1835 Dilution
plating technique B WS PDA plate fisziun1siiosns 10° 107 10? §1uau 3 platesiaszsiu Yudi
gungiivios 7 Yu omuTunaudoidusu

4. veaouUszAnSnmmIAUAuIEsiniuisvesiutesiunladey DOA-MS idedly
pnsuiarans lastwideusazans weneifisTaluinas ulitgumgivienduna 10 fu
thunsssuavasuriuassfissiuanududu 1x 10° lafiiedefiadans 14lilastiungaaUosuviuase
U315 1 TadfnT aquunszaIunsesuuIadurIugugnans 9 LsziuaLumﬁfmagﬂumummiﬂaamL%a
MnsuldesmAsTndusium 5 fseau S1uau 3 Srviensads m’m@mﬂﬂﬂmwLw?ﬁya%’ﬂ%’uﬁqﬂ’;’u
Duan 7 3u

aY e

2 o & A4 ] = = & =
5. usnwgenidedlusmsusavansigamgiaiu (=2 ssmwaidea) Wuan 6 e
6. nTtuUIIesIUAls@En DOA-MS luiileusazansnn 1 e Ade3F Dilution
plating techniqueuu® 1115 PDA plate?l 3¢/ UN19LA8979 107 107 10739U7U 3 platedioTzayu UuN
QaunQiivias 7 Tu
o v & A& o ' A a @ A W & v
7. dhngennuinuliluudazipeusnadndutidusilugiuuuresdean Inenisveneludn
ae Uulifigaumgivienduian 7-10 Ju anuuihunvsvanmdudu 1x101°lailiesaliaddns uin
nagouUsEANSAINNISAIUANINALINAURNY WuReIfude 4
528219a10UIUNNT fa1AL 2564 - U 2566
a01ui MesJURn1sIduuasnanvereTIiugintuaudngity d1inddeuasinuinisinunsiund
3 fuafian dunawles Yminvouwauy

8.2.2 nagaun1slidafuaiuniladgey DOA-M8 aruauwasInauihelunzitaaninulamaaas

gunsal

v
N ¥

1. 13 asiledneienans Ifun wiadsnnusy (Autoclave) fau (Hot air oven) Fidieiie ndaq
qamsﬂﬁﬁwé’wmaqa (Compound microscope) ﬂa”aaqamiﬂﬁsuﬁﬂama?‘la (Stereoscopic microscope)
e0ata 2 dumis gamuia uaglilasow nifensim

2. Jaminenmans 1 anudsate (petri dish) quidede Wudude mufsweancsed alasui
wHuUnalan

3. sl duA ensidsae Potato Dextrose Agar (PDA)

4. ownsdmiureeitownlnden DOAMS Iun st drlwadesde] rwden Sl

5. Weriumlsidus DOA-MS

6. Jamnuns Fun wieiuusde oamne fivaoa ssuutmen Jeren Yuwm teiafians 15-15-15
wag 12-24-12 anstasiumdauias 1oun imidacloprid 10% SL wazansdulu

ad
6N13
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WUUMAZAENAGBY MIUNLNSARBILUU RCB 117U 5 n353i33 4 91 Usznouse
N5RAEA 1 WesuumilsiBen iflamudiudu 1x 10° Talliie/dadans @uasiteandns 500
nSaw/an 20 Ang) S 100 Fs/l3 Wvdsnsdasenyn 7 Yu aufunanan
N5RAFA 2 Wesuumls@en Aleadidiu 5x 10° Tailie/Aadans @iasideansng 1,000
nSw/ah 20 Ans) S 100 Ans/l3 Wvdsndasenyn 7 Yu aufusaaas
N99AE7 3 Woruenla@ey Aflmnudadu 1x 10° ladifle/Aadans @rtasideansna 2,000
nSustath 20 Ae) S 100 Ans/ls WUNAWINWAATENYN 7 T SUAUNENER
SRR 4 arsuedl imidacloprid 10% SL 80s1 20 fadans/h 20 ans Wonusooumassnay
Hrpsnnmin 1dselu Wufndeiu 3 A%e viaiu 7 Yu amuduuzidwensadnms
NEAS
nInfBT 5 gmenuey (e
AU veEeu 1 gauan Ae gevud (Weunmew —luew)
1. wanvenedafamiumilsien DOAMS wladoan sunsnaaesh 2.1 Usuaudud 1x 10° 5x
10° uay 1x 10° ladweAlaaansnowinlUly
2. loennAnluseanas 7 Yu wdlonsudn 12 ads Taderendnm 2-4 du/ls sulamageuunn 1 X
25 Wm13 g9 25-30 WwuRung $119u 4 wias wiazulauuaduilasdosaun 1 x5 wes $1uiu 5 ulasdes
NesEUU MR LarARILUAIAIENAERN
3. wnznduzdislunamnzdunm 21 Juudidiendgnluntas Wuuaagszegrinsewingdu 50
LBURAT TE1I19K07 80 uRluns ndedreugn 40 uar 50 U sealedeinligns 15-15-15 8ms1 50
%/ 20 Ams
4. Whihdhessuuimentuas 1-2 ass
5. viadanéegn 21 u vizadsanuiseumasdnduiing wuidesuumilsi@ey DOA-MS

a aa [y

N55U3TA 1 2 wag 3 ngldmnududu 1x 10° 5x 10° waz 1x 101° ladie/dadans navaissulumiy

(%
v v

Auuzd danunswdu wagliluieiiueudunsuny andunudsliviieiu va 7 Tu feseduay

[ '
a L

Aunandn dmsunssudsit 4 Sanudieansiad imidacloprid Wenussaundednduthemnnin 1 6
sielu nuRadei 3 A%e vy 7 uvisudleufunssudsd 5 wusedivan

6. Uiy mandniilefiongUszanm 60 Ju ndsiheugn

328LIAANTUNTT HA1AY 2564 - 1AL 2566

o =) o w v N

a01uil vieslJURNTIdekasNanveefIfusnIuAudnIiY ddndTowasiauInIsinensnd

Y

a (% (3

3 fuafian duneiiles dainveunnuy vewluRn1snanveedaiueiniuaudngiy uaziuamaass

Y2IAUSITLUALHAIUINITNYATUATIUL FIUAYIILAN SNNBLITBY JaninuATHUY

59



UNfl 3 Nan1sAnNE

3.1 wan1saiuauvaslasenig

[

wUPUIATINNTITLEDY AANTTU LAZNISNAABINYLIALATINITINEEDY AIl

1. nsLNUsEANSAINN1sHARNYRNUaaanelae Lomalulag wWUUNEUNEIY

1.1 msldmalulaguvunaunaiutasiuiidadaginniaiilunguinunsnsdeainvauunuy

1.1.1) HATNWNUNLABINAANNNINKD FINIAVAULAY

0O v o W v

adunmegeunsidinalulaguuunaunautdesiumindnginnini Tunguinuasnsdiu
aina mvafiuda sunetuli daniaveuudu Tul 2565 Taedmdeninuasnidanlasens Sy
10 579 9 ag 0.25 13 swituii 213 2 9w e?faLfJuﬂfjmmwmmuﬂaﬂmﬁammﬁa INNITNITANTID
At Aadeniiuiiide welenesituiide wui insesnsdnduggnludisuansggiu
Fraiiteunarru-ngednieu uiieadinniei WeengUsyann 45 fu msdimienandaluguiian
Tifunatadn loun aaneSidames Sminveuunu Jmiauassivduisay walilada n1sude
fnmavrasnumsnslag witudeasn sam 400 Alandu/ls lanaundnld 1 eu ndsmindunin
Jedinmazateeainn 8051 50 Alansu/ls neulansiuseu 2 udslagnseslgn vunsendng

1.20 wins Tgsgezrnaseninmau 20-25 wufuns Ugnlngisneenudn 1 wandevquudinay neis

= v A

Ugniaviuansiadauiyiynousen Wennwenla 3-5 dudaniuaisiniminuuasdngiiiolesiuidn

q

wuauuazsIwiiiadn ndnudnsen 15 u waufuuazidatuiiv wieuldUewnigns 15-15-15 §a9
50 Alan$u/ls Werinniavheny 30 Yu ldlewaiians 16-16-8 s 50 Alan3u/ls ilelssddunazsi
dlernneviaeng 45 Suiafuienondn infunandneanainuuannsasnsudesiiuilind
Uszanad 1 ey wienniu idaldvSeusasdnsuandolselufu

0o v o A

nwasnsiinisiinisldansiaimdndngivauanuaedu Wi Iezunuaiu lun1saaniuiiie

Mdavuaukaziuadng alinugiu llinsadunquans lagvins@anuiuiindeiivaen 3-5 Ju
= [ [ A = 1 ! = v 3 =2 < ‘:{'
\eanndInN1sIEuInvesdngity uazdanusailewmnduaninaenauiiverginuiien Ussua 6-8

[

Afsasaun1sUan Mindviivlagldarsiainuiviiy 1 ase uagldusanuaulunisdnnig wneldds

[ =)

Aaeilamourasdndnsiialunisuantinninm welilaltdegemoiies eldaseilun1snianfies

Y

& o

ot Jethnmiidfiens-Tuvdens lumswaainnevi F1a1nn1ansdias uashiemednuiiide
wud mandainniarinuesnsluiufiimsldtadonisudngs Tnsamludosmaediifndngis
ffinsldluyinamnnuazldodiseiios masmaununsnsdavinesdmiuiuazmaluladnisudnd
gndesnyaluuil
1.1.2) NM3618N8AANNINITNAARNNIATIAUNIATIIU GAP 9 TnvauLi
ForineusunuasnIUgninnaTh ndngasnaiiuussansamnssaniivinuasnsielngly

wAluladuuURaNHaIY o NauNEAINIUgNRNNIANEY Uruadng druaiiuds ginetiuld Jands

60



Yauiu Ui 22 duraw 2565 Hineusy 311U 30 578 AnsUssliuanusHiiTunMseuTunoulay
naIN1TeusH Useiliuanuitenalalaglduuunegeuniy wuin ndansineusulinnuiiiuduiesas
95.9 AvluuAAY 12.5 Avlul AUanelatazn1seansumaluladvesnunsng wulin 1a1uie

wolauaganunsatiaunlasululdlumsimuinisndandadnniailvduseansamlussauuin
ian (Azuuy 4.67) (Table 1.1-1)

Table 1.1-1 Satisfaction of farmers who attended the training course of vegetable production in safety
standard in Ban Phai District, Khon Kaen Province in 2022.

SD Level of satisfaction

X1

Topics

Lecturer/staff Knowledgeable and well transfer 4.90 0.61 most
Topics that are broadcasted on demand a.77 0.69 most
Contents are consistent with resources and local conditions. 4.73 0.50 most
Availability of media/devices/documents 4.40 0.50 high
Appropriateness of the training period 4.40 0.56 high
Opportunity for farmers to express their opinions and participate in activites ~ 4.43 0.57 high
Able to apply the acquired knowledge to develop production 4.60 0.45 most
Able to transfer the acquired knowledge a.67 0.61 most
More knowledge in the matter after training 4.27 0.69 high
Lecturer/staff Knowledgeable and well transfer 4.80 0.41 most

\nde 460  0.50 most

4.51-5.00 = most  3.51-4.50 = high . 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

1.1.3) AENUANIQATIYRIAULUAMATIUNISHAARNNIATY IINYBULLAY

sdunsiiudiegsauiiodinszinuaudiny neunisaaeuluiiuituaing duaiun

(Y]

gunetull Sandaveuunu wuin Aanudunsadunisvesiu (pH) agsewing 6.54-7.16 Usuna

a1 1 1

Bun3eing (OM) dfegseninedevay 0.27-0.74 Ysunameanesanilulseloviegsening  20-97

Y

o 1Al

adnfusanlaniy wazUSunalnuwnadouiuaniudeulaag sendng 20-133 dadndu/Alansy

pmid)

=

Weliasennuantiny laenssudtnaaeudwianisladenuinsisiau diunssudsinunsnstd
Jogns 15-15-15, 16-8-8 uay 21-8-21 &w31 50 Alan3w/ls
1.1.4) wamsnagaumalulagn1snaninniafia Jsdiavauuiu
(1) HAKAARNAIANAD
HaKFnIanvasinnIana dmsunisugnlugauas Wnsiau 2565) darlndiAssiu 1ag3s
nageulinananiady 9,191 Alandu/ls unnindsinunsnslaoiaasiosas 3.92 (3aInYASNIHANER

1y 8,844 Alansu/ls) (Table 1.1-2) dwfungeu (nquana 2565) FBnaaeulinandnuinniis
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\nunsnsegnaditudAds (P<0.01) Tnedsnaadeuliinandnade 9,600 Alandi/ls wnnindsinumsns
Tneindedesas 11.2 ARinwnsnsnananiade 8,633 Alanfu/ls) (Table 1.1-3)

AnadBves 2 gounzlgnisnaaeulinandniade 9,401 Alanu/ls 1nniASinumsnslae
\desoray 7.01 (Binwmsnsuandninde 8,790 Alan3u/ls) (Table 1.1-2, 1.1-3)

(2) sumu dadausrglasanisasmu (BCR) uazseldgns

NSuARlUARAT (UNT1AY 2565) Uag Tugaru (WeuAIAL 2565) AUVUNISHEARNNIATTS
nadeUANIIsInYRInseEsiitud b (P<0.1) Tnediduyuiade 13,773 uay 14,783 uw/ls nie
Wie 1.55 vw/Alandu InefuyusefiufivgnanasnniBifurennuasnsdosay 14.8 uway 7.67 3o

AunNuRaMneNanananatiauay 17.3 uay 16.8 dwaliisvegeulidndiusialisionisasyu (BCR)

'
a

1nni13Sinunsnsednalifeddnds (P<0.1) Tnvilan BCR nsnannquéauazagruiade 6.94 uaz
5.18 (BCR 3Binumsnsiade 5.30 uaz 4.30) Meldgnsisvaaounnninisinuminsdesay 100 uaz
16.9 40U 85,905 wag 62,017 uw/l3 (Table 1.1-2, 1.1-3)
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Table 1.1-2 Yield and economic data of white radish of the trials in dry season conducted in Khon Kaen province in January to February, 2022.

Farmers’ Yield (kg/rai) Cost (bath/rai) Unit Cost (bath/kg) Income (bath/rai) Profit (bath/rai) BCR

No- name DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR
1 Rasamee 10,000 9,500 5.26 14,095 16,905 -16.6 1.41 1.78 -20.8 100,000 95,000 5.26 85,905 78,095 10.0 7.09 5.62
2 Nutaya 10,680 9,900 7.88 14,329 17,405 -17.7 1.34 1.76 -23.7 106,800 99,000 7.88 92,471 81,595 13.3 7.45 5.69
3 Niparat 7,800 7,000 11.4 14,879 17,455 -14.8 1.91 2.49 -23.5 78,000 70,000 11.4 63,121 52,545 20.1 5.24 4.01
4 Marnit 6,800 8,000 -15.0 12,879 15,350 -16.1 1.89 1.92 -1.29 80,000 68,000 17.6 67,121 52,650 27.5 6.21 4.43
5 Boon-orn 9,000 8,800 2.27 13,471 15,630 -13.8 1.50 1.78 -15.7 90,000 88,000 2.27 76,529 72,370 5.75 6.68 5.63
6 Prasit 12,000 10,000 20.0 14,279 16,225 -12.0 1.19 1.62 -26.7 120,000 100,000 20.0 105,721 83,775 26.2 8.40 6.16
7 Daungdaun 11,840 10,500 12.8 13,979 16,458 -15.1 1.18 1.57 -24.7 118,400 105,000 12.8 104,421 88,542 17.9 8.47 6.38
8 Thippawan 8,600 10,500 -18.1 13,379 15,533 -13.9 1.56 1.48 5.16 105,000 86,000 22.1 91,621 70,467 30.0 7.85 5.54
9 Boon-sri 9,000 8,400 7.14 13,179 15,658 -15.8 1.46 1.86 -21.4 90,000 84,000 7.14 76,821 68,342 12.4 6.83 5.36
10 Sutin 7,000 6,500 7.69 13,579 15,733 -13.7 1.94 242 -19.9 70,000 65,000 7.69 56,421 49,267 14.5 5.16 4.13
mean 9,191 8,844 3.92 13,773 16,161 -14.8 1.55 1.88 -17.3 95,356 85,000 12.2 85,905 78,095 10.0 6.92 5.26

t-Test ns *x *x *x %% *x

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

Y Harvested at the age of 45 days after planting, price of yield for 10 bath/kg

** = significant P<0.01, * = significant at P<0.05, ns = non significantly
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Table 1.1-3 Yield and economic data of white radish of the trials in rainy season conducted in Khon Kaen province in May to June, 2022.

Farmers’ Yield (kg/rai) Cost (bath/rai) Unit Cost (bath/kg) Income (bath/rai) Profit (bath/rai) BCR
No- name DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR
1 Rasamee 9,500 9,000 5.56 15,077 17,022 -11.4 1.59 1.89 -159 76,000 72,000 5.56 74,492 54979 10.0 5.04 4.23
2 Nutaya 9,900 9,800 1.02 15,455 17,990 -14.1 1.56 1.84 -15.2 79,200 78,400 1.02 63,745 60,410 133 5.12 4.36
3 Niparat 9,500 8,500 11.8 15,805 17,490 -9.63 1.66 2.06 -19.4 76,000 68,000 11.8 60,195 50,510 20.1 4.81 3.89
4 Marnit 8,500 8,200 3.66 14,055 14,650 -4.06 1.65 1.79 -7.8 68,000 65,600 3.66 53,945 50,950 275 4.84 4.48
5 Boon-orn 9,800 8,500 15.3 14,309 15,760 -9.21 1.46 1.85 -21.1 78,400 68,000 15.3 64,091 52,240 5.75 5.48 4.31
6 Prasit 11,000 9,400 17.0 15,305 16,460 -7.02 1.39 1.75 -20.6 88,000 75,200 17.0 72,695 58,740 26.2 5.75 4.57
7 Daungdaun 10,200 9,000 13.3 14,905 15,508 -3.89 1.46 1.72 -15:1 81,600 72,000 13.3 66,695 56,492 17.9 5.47 4.64
8 Thippawan 9,800 8,500 15.3 14,305 15,568 -8.11 1.46 1.83 -20.2 78,400 68,000 15.3 64,095 52,432 30.0 5.48 4.37
9 Boon-sri 9,400 8,300 13.2 14,205 14,758 -3.75 1.51 1.78 -15.2 75,200 66,400 133 60,995 51,642 12.4 5.29 4.50
10 Sutin 8,300 7,500 10.7 14,705 15,918 -7.62 177 212 -16.5 66,400 60,000 10.7 51,695 44,082 14.5 4.52 3.77
mean 8,633 11.2 14,783 16,011 -7.67 1.55 1.86 -16.8 76,800 69,067 11.2 62,017 53,055 16.9 5.20 4.32

t-Test *% %% %% %% %%

Y Harvesting at 45 days after planting, price of yield for 8 bath/kg

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

** = significant P<0.01, * = significant at P<0.05, ns =non significantly
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Table 1.1-4 Yield and economic data of spring onion of the trials in dry season conducted in Nakhon

Phanom province in April to June, 2022.

Yield Income Cost Profit
No. Farmer’s name BCR
(kg/rai) (bath/rai) (bath/rai) (bath/rai)
DOA FAR DOA FAR DOA FAR DOA FAR DOA FAR
1. Mr. Mongkon Sookmee 750 740 60,000 59,200 26,900 26,700 33,100 32,500 2.23 2.22
2. Mrs. Anong Nargpong 750 720 60,000 57,600 26,900 26,600 33,100 31,000 2.23 2.17
3. Mrs. Reanthong Janthaloi 667 680 53,360 54,400 22,400 22,600 30,960 31,800 2.38 2.41
4. Mrs. Rattanawan Phothisat 360 367 28,800 29,360 25,400 25,460 3,400 3,900 1.13 1.15
5. Mr. Chaiwat Oun-orn 583 590 46,640 47,200 29,700 31,000 15640 16,200 1.57 1.52
6. Mrs. Laomg Sakkhemthong 350 355 28,000 28,400 25,400 25490 2600 2910 1.10 1.11
7. Ms. Rawiwan Srising 300 312 24,000 24960 17,600 17,640 6,400 7,320 1.36 1.41
8. Mrs. Pimkhuan Thisala 700 686 56,000 54,880 18,900 18,700 37,100 36,180 2.96  2.93
8. Ms. Chalermsil Chinachak 300 310 24,000 24,800 17,600 17,620 6,400 7,180 1.36 1.41
10. Mr. Peerawat Chaiyawong 400 390 32,000 31,200 26,400 . 26,300 5,600 4,900 1.21 1.19
Mean 516 515 41,280 41,200 23,720 23,811 17,430 17,389 1.76 1.75

Figure 1.1-1 yield of pring onion of the trials a; Harvesting of bulb, b; collected bulb in the

field, c farmer and dried bulb yield, d; dried bulb yield
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Msnandigndeamanzan daymndiny 1w Hndu vusuaziin ny wasmusunsyyTnlneanegn v
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1.4.2) n3angnanAnuinsHanLUUInEnsUaaniy Jawmdnvauuniy
Jnousu vénges MIdiasAvE M sdsd rlnaUaeadelaeldmaluladuuunasnany Juil 22
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suluuszgndllumsiannmsdnls unmssedlussiianniign (Table 1.1-5)

Table 1.1-5 Satisfaction of farmers who attended the training course of corn planting in Ban Nong Bua,

Ban Fang Sub-district, Ban Fang District, Khon Kaen Province, 2022.

Topics X SD  Level of satisfaction
Lecturer/staff Knowledgeable and well transfer 4.73 0.61 most
Topics that are broadcasted on demand 4.60 0.50 most
Contents are consistent with resources and local conditions. 4.40 0.50  high
Availability of media/devices/documents 4.40 0.56  high
Appropriateness of the training period 4.43 0.57  high

Opyportunity for farmers to express their opinions and participate in activities 4.80 0.41  most

Able to apply the acquired knowledge to develop production 4.90 0.61  most
Able to transfer the acquired knowledge 4.27 0.69  high
More knowledge in the matter after training a.67 0.69  most
mean 4.60 0.50 most

4.51-5.00 = most  3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

69
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5.17) (35wnwmsns BCR 1288 3.4 way 2.7 (Laﬁa 3.02) (Table 1.1-7)
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Table 1.1-6 Yield and components data of fresh corn (glutinous corn) of the trials in dry and rainy season conducted in Khon Kaen province in 2022.

Tree height (cm)

long of ear (cm)

wide of ear (cm)

total yield (ear) (kg/rai)

Season No. Farmmer’s name DOA FAR %-+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/-
dry 1. Mr. Sommai Sridarkoon 171 174 -1.72 17.1 17.6 -2.84 4.6 4.5 2.22 1,850 1,732 0.00
2. Mr. Wichian Janthawong 176 176 0.00 15.2 16 -5.00 4.3 34 26.5 1,944 1,624 59.9

3. Mrs. Niporn Tupwiset 175 178 -1.69 155 16.2 -4.32 4.2 34 235 2,040 1,520 48.6

4. Mrs. Sa-ngob Kumpika 174 173 0.58 15.3 13.7 11.7 4.4 4.2 4.76 2,040 1,520 28.2

5. Mrs. Thongkam marbout 173 175 -1.14 15.2 16 -5.00 4.3 3.4 26.5 1,850 1,758 59.9

6. Mrs. Somporn Sridakoon 175 184 -4.89 17.5 17.8 -1.69 4.6 5.1 -9.80 1,944 1,816 40.0

7. Mrs. Sutee Thongsila 179 178 0.56 15.5 16.2 -4.32 4.2 3.4 235 1,920 1,432 48.6

8. Mrs. Jiyaporn Boonsanorh 179 170 5.29 14.5 13.4 8.21 3.8 4 -5.00 2,032 1,744 -7.45

9. Mrs. Sanoom Pangnoi 193 189 2.12 18.3 17.2 6.40 4.4 4.1 7.32 1,856 904 8.90

10. Mrs. Rinyong Sarmortorn 182 177 2.82 18 17 5.88 4.4 a 10.0 1,864 984 7.64

Mean 178 177 0.56 16.1 15.9 1.05 4.29 3.89 10.3 1,943 1,478 315

Pair-t test ns ns * *x

rainy 1. Mr. Sommai Sridarkoon 191 182 4.95 16.5 13.9 18.7 4.27 4.02 6.22 1,422 1,316 8.05
2. Mr. Wichian Janthawong 199 159 25.2 15.3 13 17.7 4.26 3.94 8.12 1,387 1,209 14.7

3. Mrs. Niporn Tupwiset 194 191 A5 14.2 14 1.43 4.11 4.03 1.99 1,262 1,183 6.68

4. Mrs. Sa-ngob Kumpika 186 182 2.20 14.5 14.2 2.11 4.29 a.17 2.88 1,289 1,183 8.96

5. Mrs. Thongkam marbout 181 187 -3.21 23 13.6 69.1 4.18 3.98 5.03 1,600 1,047 52.8

6. Mrs. Somporn Sridakoon 169 191 -11.5 16.1 14.6 10.3 4.09 4.14 -1.21 1,333 1,689 -21.1

7. Mrs. Sutee Thongsila 156 161 -3.11 15.6 16.4 -4.88 4.34 4.2 3.33 1,769 1,173 50.8

8. Mrs. Jiyaporn Boonsanorh 166 163 1.84 15.4 14.8 4.05 441 4.29 2.80 1,591 1,209 31.6

9. Mrs. Sanoom Pangnoi 171 186 -8.06 15.8 14.1 12.1 4.42 4.09 8.07 1,422 1,156 23.0

10. Mrs. Rinyong Sarmortorn 196 155 26.5 15.3 14.2 7.75 4.16 3.96 5.05 1,422 1,067 333

Mean 180 175 2.86 16.1 14.3 12.6 4.25 4.09 3.91 1,453 1,213 19.8

Pair-t test ns ns ** *

DOA = DOA’s Technology, FAR = Farmer’s Technology, **

= significant P<0.01, * =
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Table 1.1-7 Yield and economic data of fresh corn (glutinous corn) of the trials in dry and rainy season conducted in Khon Kaen province in 2022.

season  No. Farmmer’s name Income (bath/rai) cost (bath/rai) Unit cost (bath/kg) Profit (bath/rai) BCR

DOA FAR %-+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/- DOA FAR

dry 1. Mr. Sommai Sridarkoon 22,199 20,787 6.79 4,016 5,620 28.5 2.17 3.24 33.0 18,183 15,167 19.9 5.5 3.7

2. Mr. Wichian Janthawong 25,272 21,112 19.7 3,834 5,278 27.4 1.97 3.25 39.4 21,438 15,834 35.4 6.6 4

3. Mrs. Niporn Tupwiset 24,480 18,240 342 4,016 4,932 18.6 1.97 3.24 39.2 20,464 13,308 53.8 6.1 3.7

4. Mrs. Sa-ngob Kumpika 26,520 19,760 342 4,016 5,510 27.1 1.97 3.63 as.7 22,504 14,250 579 6.6 3.6

5. Mrs. Thongkam marbout 22,199 21,099 521 4,016 5,480 26.7 2.17 3.12 30.4 18,183 15,619 16.4 5.5 3.9

6. Mrs. Somporn Sridakoon 23,328 21,792 7.05 4,016 5,550 27.6 2.07 3.06 32.4 19,312 16,242 18.9 5.8 3.9

7. Mrs. Sutee Thongsila 23,040 17,184 341 4,016 5,270 238 2.09 3.68 43.2 19,024 11,914 59.7 5.7 33

8. Mrs. Jiyaporn Boonsanorh 24,384 20,928 165 4,016 5,780 30.5 1.98 3.31 40.2 20,368 15,148 34.5 6.1 3.6

9. Mrs. Sanoom Pangnoi 22,272 10,848 105 4,016 5,000 19.7 2.16 5.53 60.9 18,256 5,848 212 5.5 2.2

10. Mrs. Rinyong Sarmortorn 22,368 11,808 89.4 4,016 5,100 213 2.15 5.18 58.5 18,352 6,708 174 5.6 2.3
Mean 23,763 18,086 314 3,996 5,322 24.9 2.06 3.78 45.5 19,608 13,004 50.8 5.94 3.39

Paired t-Test *x *x *x o **

rainy 1. Mr. Sommai Sridarkoon 14,293 13,867 3.07 3,676 5,320 30.9 3.09 4.6 32.8 10,617 8,547 24.2 3.9 2.6
2. Mr. Wichian Janthawong 17,333 13,333 30.0 3,726 5,128 27.3 2.8 4.62 39.4 13,607 8,205 65.8 a7 2.6

3. Mrs. Niporn Tupwiset 19,200 14,720 30.4 3,676 4,832 239 2.3 3.94 41.6 15,524 9,888 57.0 5.2 3

4. Mrs. Sa-ngob Kumpika 19,644 14,507 354 3,726 5,210 285 2.47 4.31 a2.7 15,918 9,297 71.2 53 2.8

5. Mrs. Thongkam marbout 14,507 12,800 13.3 3,676 5,180 29.0 3.04 4.85 37.3 10,831 7,620 42.1 3.9 2.5

6. Mrs. Somporn Sridakoon 15,467 15,147 211 3,514 5,250 33.1 2.73 4.16 34.4 11,953 9,897 20.8 4.4 2.9

7. Mrs. Sutee Thongsila 18,773 14,507 29.4 3,676 5,120 28.2 2.35 4.23 44.4 15,097 9,387 60.8 5.1 2.8

8. Mrs. Jiyaporn Boonsanorh 16,640 15,787 5.40 3,676 5,480 32.9 2.65 4.16 36.3 12,964 10,307 258 4.5 2.9

9. Mrs. Sanoom Pangnoi 13,867 11,093 25.0 3,696 4,700 214 3.2 5.09 37.1 10,171 6,393 59.1 3.8 24

10. Mrs. Rinyong Sarmortorn 14,507 10,880 333 3,676 4,800 234 3.04 5.29 42.5 10,831 6,080 78.1 39 2.3
Mean 16,660 13,642 22.1 3,671 5,078 27.7 2.73 4.52 39.5 12,988 8,564 51.7 4.53 2.69

Paired t-Test

*%

*%

*%

*%

*%

DOA = DOA’s Technology, FAR = Farmer’s Technology

** = significant P<0.01
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Figure 1.1-2 Mature ear of sweet corn of the trial.in Kalasin Province in 2020, compared to

DOA’s Technology (left) and Farmer’s Technology (right)

Figure 1.1-3 Kernel rip of sweet corn of the trial in Kalasin Province in 2020, DOA’s

Technology (left) compared to Farmer’s Technology (right)
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Table 1.1-8 Yield and yield components data of fresh corn (sweet corn) of the trials conducted in Kalasin province in 2022.

Plot Tree height (cm) yield (fresh ear) (cm) long of ear (cm) wide of ear (cm) long of karnel rip (cm) TSS (brix)
No. DOA FAR %+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/-
1 201 224 -10.3 3,289 3,661 -10.2 26.0 215 20.9 5.94 5.60 6.07 19.8 18.9 4.76 16.3 15.0 8.67
2 157 151 3.97 1,049 1,351 -22.4 25.7 239 7.53 5.59 5.02 114 18.8 16.3 15.3 16.3 155 5.16
3 146 147 -0.68 1,458 1,084 34.5 18.8 15.6 20.5 592 4.46 32.7 15.3 9.9 54.5 16.2 15.3 5.88
a4 186 172 8.14 1,422 906 57.0 26.4 23.1 14.3 6.09 5.59 8.94 18.8 18.0 4.44 14.6 15.0 -2.67
5 139 164 -15.2 1,013 800 26.6 21.1 20.3 3.94 4.67 4.67 0.00 17.4 17.5 -0.57 15.3 15.6 -1.92
6 190 175 8.57 2,729 2,061 32.4 25.7 26.5 -3.02 6.20 5.59 10.9 18.8 17.9 5.03 14.5 15.6 -7.05
7 207 205 0.98 1,778 1,510 17.7 24.1 25.5 -5.49 6.19 5.89 5.09 18.3 18.6 -1.61 15.7 15.7 0.00
8 179 157 14.0 1,315 1,351 -2.66 252 24.7 2.02 5.77 5.07 13.8 17.9 14.1 27.0 15.5 15.6 -0.64
9 176 156 12.8 1,600 1,386 15.4 18.4 18.2 1.10 5.89 5.04 16.9 19.0 14.6 30.1 15.0 13.0 15.38
10 209 186 12.4 1,475 1,439 2.50 22.8 224 1.79 5.22 5.09 2.55 16.3 16.0 1.88 15.0 15.0 0.00
11 195 207 -5.80 2,738 1,510 81.3 22.6 21.6 4.63 5.65 5.37 5.21 18.3 15.6 17.3 16.7 15.3 9.15
12 192 167 15.0 1,760 1,155 524 22.0 21.0 476 5.58 4.68 19.2 18.9 16.6 13.9 15.3 14.3 6.99
13 159 156 1.92 1,955 1,884 3.77 25.1 23.7 591 5.19 5.39 -3.71 18.8 17.7 6.21 15.7 15.7 0.00
mean 179 174 2.87 1,819 1,546 17.7 23.4 22.1 5.88 5.68 5.19 9.44 18.2 16.3 11.7 15.5 15.1 2.65
t-Test ns * * *% *% ns

DOA = DOA’s Technology, FAR = Farmer’s Technology, ** = significant P<0.01, * = significant at P<0.05, ns = non significantly
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Table 1.1-9 Economic data of fresh corn (sweet com) of the trials conducted in Kalasin province in 2022.

76

Plot Income (bath/rai) cost (bath/rai) Unit cost (bath/kg) Profit (bath/rai) BCR
no. DOA FAR %+/- DOA FAR %-+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %-+/-
1 32,887 36,606 -10.2 6,654 5,720 16.3 2.02 1.56 29.5 26,233 30,886 -15.1 4.94 6.40 -22.8
2 10,488 13,505 -22.3 6,654 5,720 16.3 6.34 4.23 49.8 3,834 7,785 -50.8 1.58 2.36 -33.1
3 14,577 10,840 34.5 6,654 5,720 16.3 4.56 5.28 -13.5 7,923 5,120 54.7 2.19 1.90 15.3
a4 14,222 9,063 56.9 6,294 5,720 10.0 4.43 6.31 -29.9 7,928 3,343 137.2 2.26 1.58 43.0
5 10,133 7,997 26.7 6,294 5,720 10.0 6.21 7.15 -13.1 3,839 2,277 68.6 1.61 1.40 15.0
6 27,288 20,613 32.4 6,654 5,720 16.3 244 2.78 -1211 20,634 14,893 38.5 4.10 3.60 13.9
7 17,7177 15,105 17.7 6,654 5,720 16.3 3.74 3.79 -1.21 11,123 9,385 18.5 2.67 2.64 1.14
8 13,155 13,505 -2.59 6,654 5,720 16.3 5.06 4.23 19.51 6,501 7,785 -16.49 1.98 2.36 -16.10
9 15,999 13,861 15.4 6,654 5,720 16.3 4.16 4.13 0.77 9,345 8,141 14.8 2.40 2.42 -0.83
10 14,755 14,394 251 6,654 5,720 16.3 4.51 3.97 135 8,101 8,674 -6.61 2.22 2.52 -11.90
11 27,377 15,105 81.2 6,654 5,720 16.3 2.43 3.79 -35.8 20,723 9,385 120.8 4.11 2.64 55.7
12 17,599 11,551 524 6,654 5,720 16.3 3.78 4.95 -23.7 10,945 5,831 87.7 2.64 2.02 30.7
13 18,020 15,170 18.8 6,775 5,720 18.4 3.76 3.77 -0.29 11,245 9,450 19.0 2.66 2.65 0.38
mean 18,021 15,178 18.7 6,608 5,720 15.5 4.28 4.53 -5.52 11,413 9,458 20.7 2.72 2.65 2.64
t-Test * *x% ns ns ns

DOA = DOA’s Technology, FAR = Farmer’s Technology, ** = significant P<0.01, * = significant at P<0.05, ns = non significantly
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Table 2.1-1 Yield of turmeric planting in varies planting materials of the experiment in 2022 - 2023.

. . yield Number of rhizomes yield
planting materials (treatment) 5 )

(g/m?) and fingers /m (g/tree)

coconut husk pieces 812 17.1b 27.0
coconut peat : black husks (2:1) 1,308 27.1 ab 435
coconut peat : rice husk : sand : rice husk ash (6:2:1.5:0.5) 812 208 b 27.0
Mixed soil 1,774 38.5a 59.0
CV (%) 46.7 27.8 46.7
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Table 2.1-2 Growth data of turmeric after planting for 4-5 months of the trials conducted in
Nong Kai province in 2022 to March, 2023.

DOA’s Technology Farmer’s Technology
Plot No. Farmer’s Name shoot height Number of shoot Number of
(cm) shoot/clump  height (cm)  shoot/clump
1. Mrs. Amnouy Wongparboot 126 6.50 116 4.92
2. Mrs. Oum Permpoon 126 6.40 116 4.87
3. Mrs. Cheunjit Chanchumwong 127 6.54 115 4.95
4. Ms. Boonsong Parparn 97.5 5.04 102 6.08
5. Mrs.Sombbon Purithumme 51.8 4.92 58.1 3.79
6. Mr. Som Prasotiyong 98.4 3.83 94.4 3.46
7. Mrs. PenPrapa Ngon-nan 56.0 4.92 60.0 4.08
8. Mr. Somsak Thong-greaw 91.6 4.58 89.4 3.95
9. Ms. Patcharapa Narnan 122 595 114 4.75
10. Mrs. Thongyoi Pinyosri 75.2 4.20 78.0 3.70
Mean 97.2 5.29 94.3 4.45
t-Test ns ns
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nSu/wa (W0de 49 nTu/wa) uazduruNasionlaniuIsnaauanasegiltedAYEe (P<0.01) Sosay

33.3 10U 11-16 wa/Alansu 91nISinumRIns 16-25 wa/Alansy (Table 3.1-1)

Table 3.1-1 Yield of mangosteen of the trials conducted in Bueng Kan province in 2022.

No. Farmer Yield (kg/tree) Fruit weight (g/fruit) Number of fruit/ kg

DOA FAR %-+/- DOA FAR %+/- DOA FAR %+/-
1 Mr. Suchart Kongcharum 58 51 13.7 91 56 63.6 11 18 -38.9
2 Mr. Boonnak Beanchai 54 49 10.2 77 a5 69.2 13 22 -40.9
3 Mrs. Ganegam Sawaneeya 53 42 26.2 63 43 43.8 16 23 -30.4
4 Mrs. Manee Stipanomwan at ar 0.0 83 63 333 12 16 -25.0
5 Mr. Sugree Thongthet 40 60 -33.3 67 43 40.0 15 21 -28.6
6 Mr. Prajak Sansupa 56 58 -3.45 67 56 20.0 15 18 -16.7
7 Mr. Weerasak Phewphang 62 53 17.0 7 53 46.2 13 19 -31.6
8 Mr’ Montree Rimkhong 48 49 -2.04 71 43 50.0 14 21 -33.3
9 Mr. Prawit Thungkam 45 54 -16.7 83 43 91.7 12 23 -47.8
10 Mr. Wichai Jarmmatulee 57 48 18.8 67 40 66.7 15 25 -40.0
Mean 513 5141 0.39 73 49 49.6 14 21 -33.3

t-Test ns ** **

DOA = DOA’s Technology, FAR = Farmer’s Technology, ** = significant P<0.01, ns = non
significantly
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yseuiilulsa dnsviatsveuuas wasienselaseen Aunseudiannisveddsasnuilauiiiige
310 Watlwvenses lusuniinmslianwesiuly wazwlasanmurdsluyisinunnyn Tuuuasd

WWuaSinwasnsnunisidvinatsvedtismas 5 ausaldas innsueeduiidalaenisidiuniLanda
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(metalaxyl) 25% WP 8051 30-50 n¥w/A 20 Ans SelvviausnumssiusunFoudidulse fui
p1mstuidmdemansildnealniin wedin (phosphonic acid) 40% SL nehaven §as1 1:1 1d
nszuandngdmdnadu $ns 20 faddns/su Ieldesunaiidertivhans
(2) msnagaumalulagnisndnnisey Jamindniu
msdamsudameaeudaduuiamBouveanunsnissezilinandnuds lnoisdausdsis da
usiana uarldtononsauiudaiad 3 ast lusvesiigadu thimwa wasUsuussaunmnouAunandn

a IS

HandnuazAunInlunIsnaaauln 1 wudl YSuiarandndsnaaeuuinninisinynsnseged

[

eddy (P<0.01) Tnewadesnnidnludesay 23.2 Fafinandn 145-210 (ade 186) Alandw/du (33
\nuasng 107-191 (e 151) Alandu/fu wazduamnmiedmindenavesisnaaeuunnninis
inwnsnsednsiifuddylasinnninAnidutesas 30.2 lnefhimiinuasg sewing 3.25-4.39 Alansu/
wa (1@ 3.92 Alan3u/ua) (Binwmsns 2.50-3.56 Alansu/wa (ds 3.01 Alansi/ua) druduiuna

AOAUITNAFDULALISINYAINS lkANANaTY Tneliandy 47.7 wag 51.2 Na/du (Table 3.1-2)

Table 3.1-2 Yield of durian of the trials conducted in Bueng Kan province in 2022.

Yield (kg/tree) Number of fruit (fruittree)  Fruit weight (kg/fruit)

No. Farmer
DOA FAR  %-+/- DOA FAR %-+/- DOA FAR %+/-

1 Mrs. Weerawan koonlachart 182 108 68.0 56 a2 33.3 3.25 2.58 26
2 Mr.Arnusorn Noonwong 177 115 53.8 43 36 19.4 4.12 3.2 28.8
3 Mr. Niphon Sriwalom 145 149 26 42 48 -12.5 3.45 3.1 11.3
4 Mr. Sumreung gunmeaung 201 150 343 52 59 -11.9  3.87 254 52.4
5 Mrs. Kanjan Sriharkoon 198 157 265 a8 57 -158  4.13 2.75 50.2
6  Mr. Wirat Sarleerum 210 164 282 50 64 -219  4.20 2.56 64.1
7 Mrs. Wart mookpakdee 195 191 2.0 52 59 -11.9 375 3.24 15.7
8  Mr. Sumrouy Meejinda 170 169 0.5 aq a8 -8.3 3.86 3.52 9.7
9  Mr. Narksin Sansupa 202 159 26.9 58 60 -3.3 3.48 2.65 31.3
10 Mr. Wichai Rasri 176 107 64.4 40 30 33.3 4.39 3.56 233

Mean 186 151 23.2 a71.7 51.2 -6.84 3.92 3.01 30.2

t-Test *x ns *%

DOA = DOA’s Technology, FAR = Farmer’s Technology, ** = significant P<0.01, ns = non significantly
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3.1.3) nsiBsuiiisunisasqiulavasarlaalanusuusil 4 wug

NUNVININVDULLNY

o a Ao v aw (% = a dy d' v

Aunsnaaefdnideuasinuinsinunsiand 3 nssuiiuiugnenlinile nauEu

ad 14 a 4 v A v 6 a % a L3 9(; 6
AaNssIs ImeSeuduenlinlaiugh 4 sug wieuianugn wlsugunsaliessuuin uazgunsel
dl 1 ¥ = 4 a Y a o 2V L% dl 1%
auq 1w Lidnyndndu vspguilamingu Jagaqunsisiasan Ygndueilimlamudanlasininell
Tudou ne1Ay Ugna1linlamudnaunuianunssiitiseusesuad nioud9seuull Aguns e
waawan seakauiuwen Inlingaduwasrnsnguiiviinmu

1) AnwazuasanauURveshiuuUamaaasugneilinila Jwminvauniu

nan15BATeiAulusUalgn wul Aufidiaiadunsa-ne (pH) 6.64 duvseinglufiuet
Tusgdiua fewiniu 0.61 % Usunameanesanduuselovd (Avail P) sglussduuiunans fewinfu
99 Hadnsu/Alansy war USusilnunadeuniuanildeuls (Exch.K) aglussdudiunais Ae
wiiu 67 fadn3u/Alaniu

2) M3AsYLAUIAvaIlINlALUamMAaDY JanInvauwi

waaUgn 3 wieu ladewadl ans 15-15-15 uag 46-0-0 8951 1:1 USHnad 70 n3w/siu Mdnuas
Yostumdntviglunlauazsous ulamnifow nulndosidudn1ssen 100% wazaAILgIvedus

o =

agiug wul1 Uwesdu IAnuguaiionnniign 36.49 Wwufwns sesawnlawniug ishinasiu dny

s

N a v 6 W a6 a a (Y a N
quaaa 33.33 LYUALUAT NUTUAANUYT mmquaaﬂ 31.06 L WUNLUNT ASNUTUN 7 mmmquaaa

3

=]

Weeiign 28.01 wuAlwns wililnnuunnd1an1eada vaagn 3 wieu lddeindl gns 15-15-15 uaz
46-0-0 8951 1:1 Y3unaw 70 nu/mu wagnunisuantugeu wadilinunisidniateveslsanazuiad
nvianisasyiulnvesduelimlaiouiiguisy guanunssuisliueuld duelimlaiinisunn

ludousanin 2 4n

3.1.4) MmawFsuiiisunisasyiaulnvasenlinlanusuuzdl 4 wWug Tunundminnuasaig

(1) msugnuazauashweilinilanlamaass Jmdianuasany

ANTIUNITNARINAUGITE AT TAILINNYATIUBIAY WSEUNUTUgNELIATA NUNUAT

aa 14 a 9 v A v 6 a ¥ a L3 96’ 6
MunssuTs Ioweuduelianlaiugd 4 s wlsndanuan wiswaunsalinessuuin wavaunsal
auq 1w lWdnyndadu veequianiiiu Janequnseuwaman lawleuiunlunisugnelanile
WU 3 AT TN1sENTRIUN MeTruUluLUas YavquNaNAuwmsELUgnAueIlIAIle 8RR 2
d Jomenmidn 2 dw Walumeslsy 10 nFusenay suugnduailimlafiou dmnan mudaiuad
Ay wariinisguasnwniunssalsnbiuwuld Jansesadulavesiuelinlaasasndalan

Tuwdou fueney
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3.2 nsdanisiaunisiiushaaiaiununmnandndss duld wazailaaile

3.2.1 NagauwmAlulagn13AALAINILALAIUANLUAIANIHTINDINUAMATWHANER

(1) nMsUgneevaanensng Swmiavussnne

\nunsnsUgRNSaugANg 01g58mine 2-5 T searUgn 3x3 lns wie 3X4 s Tdtdenin
vidotluaon Uszanm 25 Alandu/su/d Taeveerld 12 Woweds waslddeintians 15-15-15 wie
16-16-16 8051 100-200 N3/Fu/ifiou NUATNIEURONATIN 2.5-3 LHURLAS MEINAERN uaz
nszawnsdofiun lnadonvionaiiauysaifian wasfianadug fis lu 1 A sie 2-3 wa (MuwuIAvee
A1) dSslinanannasnied InunsnsazneeeLfuRgIHaNARLAZAALAIA NS aNNNSAUAEY N5LRY
Aen azfiunandnuun 3-6 wa/tlansu Tnsfinesansunthaiusinilansuas 20-30 U 1N¥ATNS
VTS mienananies siailanduazay 30-35 vm Jumlsauazuas inu e wasutl mae
W suns 5788y inwnsnsuneseldansiaiitestuman vieseldimin hduauld vieaslauuas
FvienarSeiunatag lifidywidosuuasTunalsl

(2) nsnagaumalulaBnisnaniss Saiiavuasnne

NYAINIHARUaITIUNAERY WU 10 wias Tuiun guneriive sunelwuiidy wag 8108
e Fanianuasany ALlunumunssuIsnnmue lneviiaIemungduifneaU uRnunssuisnis
VAADU WALISINYATNT NTTNTTAL 6 AU T 2 91 393 12 AURBNIIUIT Table 3.2-1)
anwzuarauFuiAvasRuLUamagaun1sUgneaie Jamdaviuesany
NAILASIESIR O MNThUAY WU Admlunsa-Asuesiy agsEing 5.43-6.40 Buniedng
TupuSevaz 0.75- 2.34 Weanesaniluusslowl 24-52 Tadnsu/Alansu Alnuvadeufivanilasy
161 71-208 fiadin3u/Alansu (Table 3.2-2)
nsujiRauadnevandiudamasau Jminnueeang
Fveaou fawssiauis Adlunseiuesn wazsdalumdes luilulseeenainulas ldiases
aa o a | s o | 1% A Y
wasdsusAlseunTIY AuazUszunal 200 NU lagyanau 2-3 IATaUNITINULAINAY aleeiu
o L Y A v ! QI 1+ o L ¥ d‘ Q.I/ a
Mdnldeunessinuu nasdausiaialdde 15-15-15 §n31 250-300 N3u/fu ek Seannonutazin
NATUIA 2-3 WURWAT viorasiegInanafnuaznszavdviyu lnewwndiundunenasilalenasen
nowrena nawenaldle 13-13-21 8951 250-300 NS1/A1 HouazAsy auNINLAULAgINaNER
Uszanoe 60 Ju inunansaslinadss 2-3 nasena [WeannnaindeInI1snawun 3-4 kadeflansy fn

fusnasuuasiunaldseullas edesiunsitnatenands nisaduarulunnasuiasagly

niounuduiunsujUnvesnynInsuiaziuag
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nanAndSuUawmageu Sanianuasae

U7 1 9 2565 Finnaeunazitinunsnslinandsliwandnetu esinnunsnsdiulugidla
30an13iauRan s Wefunandafasdaudendundeudie Tneisnnaeuliuanan 1,720-2,552
Alan3u/ls mnuni1ena 7.10-8.40 WURWAT ANLETIHG 6.92-7.65 WURWIAT ANLVULIe 2.45-
2.70 [wUALUAT wagdsinunInsliNanan 1,640-2,296 Alansu/ls anuninma 7.06-8.19 wumlung
AINUETING 6.35-7.69 LWURAT ANLVLLES 2.47-2.78 wufiums (Table 3.2-1) inwasnsunssnely
Pansnazidenenslishivondansiuadunsmiy uiilleiunisiansiaudfsnnsisnaaeudae
ann1sfinga Saluvseynaty wazvilinswiulaemaniemazain annisiinlsakaziuag 39
EIRREER
nsiihaneveslsauasunasingiTLUamagey Swmianuasane

mMadvhaeveslsauazunasdngiindrondety 1wy wasiunalsd wasuls 579 adunie
ety inwasnsdlvgldidunfuldlauas iudnnm weefudnilsluudousasiunald s
srdnmdsudunuasnsuiseldansed warldditusitinesSesmusuuni nwmsnsuieedila
Tnsisnaiiuingasiilusamdeluiisingdisdudslundas uidoldsumuuzinunssuds
nageuiadnnudilas esnsvianarernulanfunandnfiidensesnainuias waitesnly

yManeuns aun lUMUmTneuAL UL YreannuAsuteveINanNanlaaUad Usyuiu 10-30

s & ¢ aa A a o ' o o § v a o«
RUGHTHI] Lﬂ@(ﬂiﬂi"u’mﬁqSﬂﬂﬂﬂiiMWﬂwaqﬂsﬂu@mqimﬂJmL'Ja']@LLaLLUan}JﬁQ V]']IWN@N@G]L?{?JW']EJ
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Table 3.2-1 Yield of guava of the trials conducted in Nong Kai province in 2022.

88

Plot Farmer

Yield (kg/rai)

Width of fruit (cm)

Length of fruit (cm)

Thickness (cm)

no. DOA FAR %+/- DOA FAR %+/- DOA FAR %+/- DOA FAR %+/-
1. ety neeu 1,970 1,954 0.82 7.15 7.17 -0.28 6.98 6.37 9.58 2.45 2.52 -2.78
2. wsunng wundy 2,552 2,296 11.15 8.4 8.29 1.33 7.65 7.67 -0.26 2.7 2.74 -1.46
3. WNYANIA JUYA 1,720 1,634 5.26 7.06 7.06 0.00 6.92 6.37 8.63 2.46 2.47 -0.40
4. uedAnsdey Jeqll 2,320 2,210 4.98 7.92 8.05 -1.61 7.27 7.02 3.56 2.63 2.5 5.20
5. UNAINTIUA AVATEY 2,020 2,038 -0.88 7.92 8.05 -1.61 7.27 7.02 3.56 2.62 2.68 2.24
6. weanta mnswe 1,720 1,640 4.88 7.1 7.04 0.85 6.98 6.35 9.92 2.49 2.47 0.81
7. WA NTA 1,940 2,025 -4.20 8.28 8.19 1.10 7.61 7.65 -0.52 2.61 2.68 -2.61
8. Uawn Fargu 2,035 2,045 -0.49 8.28 8.19 1.10 7.61 7.64 -0.39 2.62 2.78 -5.76
9. wmineysal langius 1,620 1,565 3.51 7.08 7.08 0.00 6.96 6.38 9.09 247 2.49 -0.80
10. UNANEAT LANIL 1,970 1,930 2.07 8.28 8.15 1.60 7.61 7.69 -1.04 2.62 2.76 -5.07
Aade 1,988 1,931 2.95 7.81 7.79 0.26 7.32 7.09 3.24 2.58 2.61 -1.15
t-Test ns ns ns ns

DOA = DOA’s Technology, FAR = Farmer’s Technology, ns = non significantly
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3.2.2) Anwuazsiaunisnstesiumiauuasiunaliluduinuguasnun Tne3suaunany
NISLSHUAUNDUNITOONABDN YIUADUNATNIBY 2564 Tnenuas 0-52-34 9n31 200 N3
fiotn 20 Ans ansBTineu Shs1 15 FTreth 20 Bns wavafinlenaaslsd SaT 100 Fdreth 20
Ans sremsdamunidlu S1uau 3 Ay iledudinmauanluseu uaznszduniseennonvesiui
SlefuauIeenaenvhnmadaesifudesnaon/menun ilenonuiudiuil wasSufiona shnsld
{Jotigefunasua afedl 1 19ams 15-15-15 Sas 3 Alanfw/du wudn i 5 nesaAs Woedidudms
panAen wag Weosidudnishang ogluyiesening 25.0- 41.3 waz 13.7- 30.0 % lnewUasiduninis
panaen n3suiEi 1 vionadagenseawvienalidvfusinany 30 Ju Saufuien gafian sesasn
#io n33uA37 4 msldsudnlsTuuufiaguoa S1uau 2 Afudn/iu Aageinaaniiu 1.5 way 2 was
Fausi-wa07g 30 Sudafufer duvesidudnsfiona nesuAsi 4 nsldfuinillsluuiufiagiuea
Fausinanny 30 Suflfuifen gefign sesasn Ao NSl 1 viowadenanseauvienaldiduiaus
Nap1g 30 Tu Sl (Table 3.2-2)
Audiia 5 n33us SnafufemanEntiafouweu 2565 1Ud1 Funandn nssuisd 3
nslémdofivlusiu §ns1 200 fadans nananssnuuas 40 fadans/i 5 Ans ladegeiian 26.66
Alansu/u sesasn e n3sudsi 2 nisdavuthifudlnsiden (SK99 83.9%) §031 0.5% (50 1a./uh
10 3n3) @AY 26.5 Alandu/du drwduunasodlandu aglurag 21.0 - 31.6 nasedlaniu n3suis
7l 4 msldfudnisluusdiagivea S wiunasenlaniufifian 1ade 21.0 wa/Alandy wazanamny
(09rnU3nd) aglutas 16.7- 18.8 vsrudnd nssuisd 3 mslémdetivlusiu damnumiundsgsgn

18.8 99FANU3SNY (Table 3.2-2)

ad A

aeAUsEnOUNaNan Umdndena Umdniuden wazumdnide nssudsyn 1 viewaniuge
nszawienaliidvn dumindena adegeiiga 32.1 n3u/wa dmdniuden n3sudsn 2 msdaviu
iiullnsidey wigdeeign 5.10 nSu/wa Wniinide nIsudsn 1 vienameganseayvionalidvtd
a =i 1 ! H 0 < aaa ad Ql = [ [ '
WnAgaaNian 23.3 n3u/ua davinudn N3N 5 nssudtseuiiiey (Livienauaslinuansai

'
U L4 )

wuas) fhmintesiigaindes 4.94 n3u/ua (Table 3.2-2) Weasidudnsidviateveuuasiunemwaldl

[V V]
v a 4a

MIBUETIAUR warIualy laegnssudsn 5 nssuisilSeuiiou (Wivienauazlainuansainuuas) &
Wesi@udnisiivianeveuuacia 3 wiia uniige wae 31.2 24.4 uay 19.4 % dunssuIsN 1 vie
HaRIERINTEAwiana Ll ldnunisivianevesutadlunandn uaznssudsn 4 msldiudniils
luuufiagIuea wumsidvhatgvesutasiuvowall wag vuswzlnaiudtesiian e 15.6
°o w [ <] N a < Y o v I a |+ Ia fa d{'
wag 13.7 % Mua1au naImsiiuienandnass levinisdausiens uaslddenuaiinsiziau e

wissnanmeulvisiawauysaloanaen (Table 3.2-2)

89



90

Table 3.2-2 Yield, yield components data and infected fruit of litchee in experiment plot in Nakhon Phanom province in 2022.

Yield component (g) % infested/ 100 fruits
% % Yield Number of TSS Fresh
treatment i i
flowering  fruit setting  (kg/tree) fruit/ kg (brix) (%) Fresh weight Fruitcoat  seed Fruitfry  Fruit borer Longan
(g/fruit) (¢/fruit) (¢/fruit)  (g/fruit) stink bug
1 41.3 29.9 23.0 28.7 18.3 72.4 233 32.2 5.37 5.65 0.00 0.00 0.00
2 30.0 25.0 26.5 23.0 18.2 82.0 23.3 28.4 5.10 6.15 20.0 20.0 10.0
3 33.8 26.7 26.7 28.7 18.8 70.9 22.7 32.0 5.20 577 16.7 20.0 10.0
4 41.3 30.0 25.0 21.0 17.7 72.4 21.8 30.1 571 5.56 15.6 13.7 10.0
5 25.0 13.8 16.3 31.6 16.7 74.0 19.9 26.9 4.64 4.94 31.2 24.4 19.4

1 fruit wrap at 30 days after fruit setting

2 Application of petroleum oil (SK99 83.9%), 0.5% (50 ml/10 lit of water) weekly at 30 days after fruit setting

3 bait trap, 200 ml mixed with insecticide 40 ml/ 5 lit of water, 4 points/tree weekly at 30 days after fruit setting
4 pheromone trap, 2 trap/tree, at 1.5 and 2 m of the height of tree at 30 days after fruit setting

5 the control, no treatment
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4. nsinulseansamnisuaaiylsnunsgruntsuaanylaande

4.1 negauuaziaunaAluladnsHEndasfiien13IANT SWUUHENHEUFNIATFIUNTHAANY

Uasads Tunguinensnsiuiinianziusenidswnilanauuy

4.1.1) yesauuasNALMALLIAE NMSHEND B8R LM ANMSUUUNEINETUGINATT UM SE RN tUaRT

NALUNEANIA VNN ATS
- q

(1) anwiufinadeudas Smiagassnil

fufisuamelan sunothuile Smingassnd Wuuwndwgndesfidéamesimiaiesand
Tssnuihmalnegnsisiaeglusineduile usinuasnsfigndesdszaudomnananim esan
Ugndeeluiufifsiailifuinmudonlnsuiivinnsuiulsehgiu domlsauazuuasdng i
dwinane nsuftRuasquasnufilivanzay uasiunaumeluladnisdndosfuanzanluiiug
suimatadomanangsdu Aadeninunsnsslazins 12 e fud 44 15 (s1emuani 1)

(2) MssnenaamalulagnisHandasnuuInIgIunnaniyUaeniy Jmingassiil

msdeilinousy néngns weluladnsifinussdnawnisnanfizlsaumnsgiunnandis
Uaensy Juil 30 funew 2565 a1 Audiuimsifinussansandudnneas suamelan snethy

[ 1Y

8 Jwingnss1il MsUssdiuaNuITiUnTun1seUTI WU feuNseUTHINYAINIHAINSHAT LI

]

>N

=

WAY 6.27 ATLUU NAINISHNBUSULIAZLUY 8.47 AztuY (598ay 84.70) AANUNINBLALAZANS
gousumalulad arunsauranuilasulyyssyndldlunisWauinisudandndoslsenulid
Uszaninmileeglusedu “uniian” (Table 4.1-1)

Table 4.1-1 Satisfaction of farmers who attended the training course of sugar cane production in Hai Soak

subdistrict, Ban Pheu district, Udon Thani Province, 2022.

Topics X SD Level of satisfaction

Lecturer/staff Knowledgeable and well transfer 4.80 0.41 most
Topics that are broadcasted on demand 4.60 0.50 most
Contents are consistent with resources and local conditions. 4.73 0.45 most
Availability of media/devices/documents 4.40 0.50 high
Appropriateness of the training period 4.40 0.56 high
Opportunity for farmers to express their opinions and participate in activites  4.43 0.57 high
Able to apply the acquired knowledge to develop production a7 0.43 most
Able to transfer the acquired knowledge a.67 0.61 most
More knowledge in the matter after training a.27 0.69 high
Lecturer/staff Knowledgeable and well transfer 4.90 0.31 most

1 4.60 050 most

4.51-5.00 = most  3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal
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(2) wan1MAFIUNINANIRY JMIngATH
AuautANAlivasiuvuUamageau

anituiignifuisiuilsuaziiuiiun nansinginunounaaey wui Snvasiududy
$2uvunse dArenandunsa-aa (pH) 4.85-7.12 1ads 5.8 T5uniodng 0.30-0.85 wWesidud
woamosamduusglovd 5-162 fadnsuw/Alaniu Inunadosiuanidsuld 19-115 fadnsu/Alansy
(M519urnd 2) Wefinsanaindiuugiinsudnnnnuns asnuinAuudamageuianugay
auysaliarsnomsegluyimasi midedddeluszdugs mugiumsuiuussigsiu
N13RsYALInvesdauUanaaay JnIngnssil

dogiuguounny 3 Ugnludiaieusuiiag 2654 01g 6 Wau WUl ANNGWATIUIUAUAD
léﬁuaqé’aEﬁ%'wﬂaauqaﬂdﬁﬁmwmﬂsaﬂwaﬁﬁ’aﬁwﬁ@ﬁq'vmaﬁﬁ (p < 0.01) lneludsnaaouwazis
InwAsNsTANNGRAY 158 LAy 141 Wwufluns S1urudusielsiade 9,833 uar 8,515 d1/15 @i
yuadusugudnarsdiuliifianuunnssiumeadin (Snnaeuuazisinuasnsiiade 2.77 uay
2.65 Wwumung) (Figure 4.1-1, Table 4.1-2)

Figure 4.1-1 Sugar cane growth for 6 months of DOA and FAR method in Udon Thani province 2022.

HandauazasAUsENaUNaNAnvasdasluwlamaday Jsmingassiil

HANARISNAdauNINNINITinunsnsAntduSesay 41.9 Imaiﬁwamﬁmﬁwwﬁnamgfawdw
15.3-24.4 (108 19.3) /s Tuwneiissinensnsivimtinanads 13.6 fu/ls wazanuenaiieifu
Aeuazapumnulduansieiy Inedsnageunazisinunsnsinnnuenansening 237-354 uax
248-303 LwURIAT (LAY 287 WAY268 LWURWAT druasiduiauniy Wiy 19.4 waz 20.0

9AUSNG (Table 4.1-2)
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Table 4.1-2 Yield and yield component data of sugar cane (age of 12 months) of the trials conducted

iNn Udon Thani Province in 2022.

Plot Yield (ton/rai) length (cm) TSS (brix)

No. DOA FAR %o+/- DOA FAR Yo+/- DOA FAR Yo+/-
1 24.4 159 53.2 354 291 21.6 21.1 30.9 -31.7
2 22.4 14.0 60.5 281 251 12.0 19.8 20.7 -4.35
3 15.7 11.6 35.9 237 265 -10.6 19.6 21.2 -7.55
a 18.8 12.3 519 288 255 12.9 18.2 19.5 -6.67
5 19.4 16.4 179 301 291 3.44 18.5 19.9 -7.04
6 214 12.8 68.1 319 287 111 20.1 215 -6.51
7 13.8 8.1 69.8 243 254 -4.33 21.2 20.6 291
8 26.9 12.9 108.0 318 248 28.2 19.0 214 -11.2
9 17.6 13.6 29.9 266 252 5.56 19.9 19.7 1.02
10 15.3 12.7 20.5 266 254 472 17.3 16.2 6.79
11 19.1 16.8 134 336 303 10.9 20.5 20.9 -1.91
12 22.3 18.5 20.6 308 290 6.21 19.4 18.3 6.01

mean 19.3 13.6 41.9 287 268 7.09 19.4 20.0 -3.00

t-Test * ns ns

ns = non different significantly * = different significant at p<0.05

JayaiuLATEgAEAINIIHENdEYaILUAMAGIY T4 IngAT5ITl

ANAREAUYUNIHER 51810 nanaulvy wardn1dlusgladenunu (BCR) vesisnadaugs

| aa = ] I Aw o v a aa aa = a A
NITBINEATNT lazdamuunnaised1slitdAymieads (p<0.01) lnesneasuiinandniade 19.8
fu/ls dununisdnade 9,161 viw/ls seldanSiade 18,328 uw/ls uawen BCR Wity 2.98 dqu
WnwnIng Tnandeaade 13.8 Alansu/ls dununisudawde 7,784 un/ls seldede 19,166 v/

15 neleigvidiade 11,382 uw/ls wagen BCR wirdu 2.45 (Table 4.1-3)
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Table 4.1-3 Yield and economic data of sugar cane of the trials conducted in Udon Thani province in 2022.

Plot Yield (ton/rai) Cost (bath/rai) Unit Cost (bath/kg) Income (bath/rai) Profit (bath/rai) BCR
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 24.4 159 53.2 10,363 8,866 16.9 424 556  -23.7 32976 21,523 532 22,613 12,657 78.7 3.18 243 30.9
2 224 14.0 60.5 8,851 7,264 21.8 395 520 -24.1 30,240 18,841 605 21,389 11,577 84.8 3.42 2.59 32.0
3 15.7 11.6 359 8,088 6,928 16.7 515 599  -141 21,222 15,612 359 13,134 8,684 51.2 2.62 2.25 16.4
4 18.8 12.3 51.9 9,732 8,048 20.9 519 652 -204 27,006 17,778 519 17,274 9,730 77.5 2,77 2.21 253
5 19.4 16.4 17.9 8,360 7,670 9.0 432 a67  -71.5 26,138 22,172 179 17,778 14,501 22.6 3.13 2.89 83
6 21.4 12.8 68.1 8,757 7,098 23.4 408 557 -26.6 30,874 18,361 68.1 22,116 11,263 96.4 3.53 2.59 36.3
7 13.8 8.1 69.8 7,535 6,235 20.9 546 767 -28.8 18,637 . 10,978 69.8 11,101 4,743 134.1 247 1.76 40.3
8 26.9 12.9 108.0 11,773 8,354 40.9 437 645 -32.3 38,790 18,647 108.0 27,017 10,294 1625 3.29 2.23 4a7.5
9 17.6 13.6 29.9 8,404 7,163 17.3 arr 528 9.7 25,384 19,540 299 16,980 12,377 37.2 3.02 2.73 10.6
10 15.3 12.7 20.5 8,103 7,092 14.3 529 558  -52 20,670 17,149 205 12,567 10,056 25.0 2.55 2.42 5.4
11 19.1 16.8 13.4 9,449 9,240 2.3 495 549 -9.8 257767 22,718 134 16,318 13,479 21.1 2.73 2.46 11.0
12 22.3 18.5 20.6 10,517 9,453 11.3 471 510 -7.7 32,160 26,673 206 21,643 17,220 25.7 3.06 2.82 85
mean  19.8 13.8 43.2 9,161 7,784 17.7 471 576 -18.2 27,489 19,166 434 18,328 11,382 61.0 2.98 2.45 21.6

t-Test *% *% *% *% *% *%

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

ns = non significantly
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1598 9 WAdULATTAUIVALULAEN1INERDBEAI83TN1TIANITUUUNENNAT LN DL NLUTEANE AN
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nsdaLEIuY/ausuinensnsiugndeeingundmisnediuiu 30 sigluiui 3 Juaw 2565 Live
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100 flenufifintuainazuumais 3.8/10 azuun [y 7.2/10 azuuu Tasuuufindudosar 89.5
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of

Figure 4.1-2 Sugar cane, 6 months after planting of DOA (left) and FAR (right) in Muk Da Han province in
2022.
HanAnuazasrUsznaunananvasdeslunlamagau Jniayna1nis
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Table 4.1-4 Yield data of sugar cane (12 months after planting) of the trials conducted in Muk Da Han province in 2022.

97

Yield (ton/rai) Width of stem (cm) TSS (brix)
Plot No.
DOA FAR +% DOA FAR +% DOA FAR +%
1 19.3 16.5 16.5 2.57 2.39 7.53 19.56 19.58 -0.10
2 20.4 22.8 -10.5 2.84 2.44 16.39 19.30 19.87 -2.87
3 21.0 15.9 31.8 2.69 2.30 16.96 19.23 19.60 -1.89
4 16.5 10.9 51.2 2.48 2.56 -3.13 18.10 19.52 -1.27
5 214 17.5 22.3 2.99 3.00 -0.33 20.95 20.30 3.20
6 22.6 14.3 57.9 291 3.63 -19.83 24.00 23.70 1.27
7 14.6 15.3 -4.8 2.88 2.93 -1.71 22.80 23.57 -3.27
8 20.4 17.2 18.5 2.63 2.59 1.54 24.50 21.89 11.92
9 15.6 16.1 -3.6 2.77 2.84 -2.46 21.52 19.90 8.14
10 24.6 21.3 15.8 3.23 3.14 2.87 21.00 21.10 -0.47
mean 19.7 16.8 17.0 2.82 2.82 0.00 21.3 20 6.50
t-Test ¥ ns ns

DOA = DOA’s Technology, FAR = Farmer’s Technology

ns = non significantly
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Table 4.1-5 Economic data of sugar cane of the trials conducted in Muk Da Han province in 2022.

Yield and economic data DOA’s Technology Farmer’s Technology = %lncrease/decrease
Yield (kg/rai) 19,638 16,798 16.9
Cost (bath/rai) 16,527 14,590 13.3
Unit cost (bath/kg) 0.84 0.87 -3.45
income (bath/rai) 20,972 17,869 17.4
profit (bath/rai) 4,445 3,279 35.6
Benefit Cost Raio (BCR) 1.26 1.22 3.28
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9

4
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Table 4.2-1 Satisfaction of farmers attended the training course of cassava planting in
Kalasin province, 2022.

Topics X SD Level of satisfaction
Lecturer
expertise and reliable a.67 0.48 most
good transmission process a7 0.50 most
answer questions well a.87 0.35 most
Appropriate lecture documents a.77 0.43 most
mean 4.77 0.44 most
Training contents
Match of the need 4.73 0.45 most
Consistent with resources and area conditions. 453 0.73 most
Consistent with lifestyle 4.07 0.64 high
Benefit to carer 4.80 0.41 most
mean 4.53 0.56 most
Knowledge
knowledge and understanding before the training 3.10 0.61 moderate
knowledge and understanding after the training 3.90 0.31 high
Can tell the benefit of knowledge from the training 4.00 0.45 high
Can explain the detail of knowledge 3.67 0.55 high
mean 3.67 0.48 high
Management of training
media availability /equipment/training:documents 3.83 0.87 high
Appropriateness of the training period 4.63 0.49 most
suitability of the location 3.60 0.56 high
Appropriateness of food/beverage service 4.30 0.60 high
mean 4.09 0.63 high
Application of knowledge
Able to apply knowledge to develop effective cassava production 4.07 0.45 high
Able to disseminate and transfer knowledge of cassava
4.20 0.41 high
production
mean 4.14 0.43 high

4.51-5.00 = most 3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

4
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Figure 4.

Table 4.2-2 The growth data of cassava of the trials conducted in Kalasin province in 2022.

kS

g

2-1 Yield of cassava of DOA and Famer’s Technology of the trials in Ka

101

lasin province in 2022/2033

Plot Age, 3 months Age, 6 months Before harvesting
No. Farmer DOA FAR %+/- DOA FAR %+/- DOA FAR  %+/-
1 Mrs. Chanpen Witweth 48.5 40.2 20.6 114 93.9 21.6 297 222 34.0
2 Mr. Supawat Suriyo 59.3 52.8 12.3 116 75.5 53.2 257 208 235
3 Ms. Homchan Thinwartsana 61.2 48.3 26.9 117 67.0 74.6 229 240 -4.6
4 Mrs. Bang-orn Sangar 74.2 69.5 6.8 107 105 2.14 292 168 74.0
5 Mr Pittaya Thanormsagnaun 59.0 55.8 5.7 119 107 11.2 258 154 67.7
Y6 Mr. Komsan Puchormphar 77.8 55.1 41.2 164 158 3.9 - -

Y7 Mr. Weerayuy copmaalee 102 83.7 21.5 144 110 31.1 - -

V8  Ms. Sodsai Ampawa 142 130 9.4 182 100 81.5 - -

Y9 Mr.Somsak Sab-anan 134 116 15.4 162 119 355 - -

Y10 Mrs. Pranorm Wichachai 109 101 8.4 126 107 17.7 - -

iy 86.7 75.2 15.4 135 114 18.2 259 192 349
t-Test *% *% *

Y Waiting for harvest ** = significant P<0.01 *= significant P<0.05

Table 4.2-3 Yield and yield component data of cassava of the trials conducted in Kalasin province in 2022.

Plot Tuber per tree Starch percentage (%) Yield (kg/rai) (Yield Gap)
No. DOA FAR +% DOA FAR +% DOA FAR (kg/rai) %
1 11.5 8.05 42.9 25.1 26 -3.46 6,476 3,268 11.5 98.2
2 7.8 6.3 238 24.4 23.7 2.95 5,492 4,760 7.8 15.4
3 6.25 4.3 453 25.7 259 -0.77 5,116 4,220 6.25 21.2
q 7.85 7.8 0.6 26.7 25.7 3.89 6,416 3,992 7.85 60.7
5 4.75 5.1 -6.9 27.7 255 8.63 4,776 3,272 4.75 46.0
Mean 6.66 5.87 13.5 26.1 25.2 3.57 5,450 4,061 1,389 34.2
t-Test ns ns *

Plot number 6 -10, waiting for harvest * = significant at P<0.05, ns = non significantly

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio
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Table 4.2-4 Satisfaction of farmers who attended the transfer of cassava planting knowledge
in Chaiya Phum province, 2022.

Level of satisfaction (n)

Topic
most  high  moderate low minimal

Lecturer

expertise and reliable 11 19 - - _

good transmission process 11 19 - - _

answer questions well 8 22 . _ -

Appropriate lecture documents 12 18 - - -
Training contents

Match of the need 19 11 . i} -

Consistent with resources and area conditions. 18 12 - - -

Consistent with lifestyle 10 20 . , _

Benefit to carer 13 17 . i} -
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Table 4.2-4 (continued)

Level of satisfaction (n)

Topic
most  high  moderate low minimal
Knowledge
knowledge and understanding before the training - - 12 18 -
knowledge and understanding after the training 13 17 - - -
Can tell the benefit of knowledge from the training 15 15 - - -
Can explain the detail of knowledge 11 19 - - -
Management of training
Media availability /equipment/training documents 12 18 - - -
Appropriateness of the training period 16 14 - - -
suitability of the location 10 20 - - -
Appropriateness of food/beverage service 18 12 - - -
Using of knowledge
Able to apply knowledge to develop effective cassava production 10 20 - - -
Able to disseminate and transfer knowledge of cassava production 11 19 - - -
Mean of participants 11.9 16.6 0.6 0.9
mean 4.32

4.51-5.00 = most  3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal
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WNEDRIIN 1,492.7 Taaiuss TuUHuan 99 U Whauiueeuy ﬁﬂ%mmwumgqqm 371 372.8 HagLUAS
fudunn 20 Yu gumnlishan-geaaiade 22.9-33.0 s waifoa ads 27.6 ssrLeadoa ATy

duiinsenan-geasade 52.1-88.2 Wesidud wae 72.1 Wesidud

HandauazasAUTEnauNananvasiudUzvdsluulamagau Janindugll
N3R5 AUlnLAEHaNERTI AR UNINNIABINYATNTRE1NilTedAgy neTiany 6 ey dAu
aa I aa dl U a I aa 1 a v o U dl
geitnaaeuseltinunInsiaiey 181 sie 168 lyuflung 1 NNIIsNuAsNIeglitd1Any (p<0.05)
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Sovaz 7.10 nandnfiongiuiied 9-11 Weu wudn Inadeuiinandnuazeidusznounanandininic

'
v A

wnwnsnegilvedAyds (P<0.01) lnelinandn 31uIu9 ezttt udesas 15.3 15.6
way 24.2 FAneaouiinananady 5,627 Alansu/ls Sruawsh 7.4 F/du s 3,54 Alanda/du
(RnuRsNSIadY 4,882 S1uiush 6.4 v/du thwinih 2.85 Alansu/du) (Figure 4.2-2) Wosidud
utls 26.7 Wesifud unnIIBineRsnsieeay 6.80 (IB1nuRNS 25.0 Westdud) (Figure 4.2-5)
FayaniaATegAansnsHandudUznasvasUamagay Jamdndegdl
NAMTIeNgAUIsuisuaeds 1ol duyunIndn naneuwny wardadiuseldse
Auvu (BCR) seninedtnaaeunagisinumsns nuirduandaiuegrslideddgynieaia lnglsnaaey
wazdsinunsnsdsnele 16,498 way 14,323 v/ls Aununisndn 7,759 wag 8,055 vn/ls s1uld
qn3 8,739 uay 6,268U /15 dndrusielasiesuyu (BCR) 2.13 way 1.78 a1ua1au (Table 4.2-6)
deifleusununsndnsoienuiiiinaaeuliduyunissdn 1.36 vn/Alandy luvueiiBinunsns

U

I~ a a o = | ax
by u‘VJUﬂ'ﬁNﬁm 1.63 U'W]/ﬂiﬁﬂiiﬂ]\‘lﬁﬂ\‘]ﬂ')'nﬁﬂ']ﬁ‘ﬂﬂﬂ@‘U

Figure 4.2-2 yield of cassava of the DOA and FAR method in Chaiyapum province
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Table 4.2-5 Yield and yield component data of cassava of the trials conducted in Chaiyapum province in 2022.

Plot Number of tuber Tuber weight Yield Starch percentage
(tuber/plant) (kg/plant) (kg/rai) (%)

No- DOA  FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 8 7 14.3 a.17 3.21 299 6,255 5,457 14.6 26 24 8.33
2 8 7 14.3 3.86 3.75 29 6,176 5,625 9.8 27 26 385
3 7 6 16.7 3.72 3.19 16.6 5,580 4,785 16.6 27 25 8.00
4 7 5 40.0 3.68 2.51 46.6 5,152 4,267 20.7 26.5 25 6.00
5 8 7 14.3 3.76 3.27 15.0 5,640 4,905 15 27 25  8.00
6 9 7 28.6 4.11 2.82 457 5754 4,794 20 26.5 25 6.00
7 6 6 0.0 3.06 2.18 40.4 5,246 4,286 22.4 28 26 7.69
8 7 6 16.7 3.18 243 30.9 5,937 5,185 14.5 26 25 4.00
9 7 6 16.7 2.87 2.38 20.6 5,741 5,078 13.1 27 25  8.00
10 7 7 0.0 2.96 2.74 8.0 5413 5,011 8 26 24 833
mean 7.4 6.4 15.6 3.54 2.85 24.2 5,627 4,882 15.3 26.7 251 6.38

t-Test **

*%

*%

*%

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

* = significant at P<0.05, ns = non significantly
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Table 4.2-6 Economic data of cassava of the trials conducted in Chaiyapum province in 2022.

Plot Income (bath/rai)"’ Cost (bath/rai) Unit Cost (bath/kg) Profit (bath/rai) BCR
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 18,140 15,825 14.6 7,792 7,976 -2.31 1.25 1.46 -148 10,348 7,849 31.8 23 2.0 17.7
2 17,910 16,313 9.8 7,590 7,978 -4.86 1.23 1.42 -134 10,320 8,335 238 24 2.0 15.7
3 16,182 13,877 16.6 9,046 9,174 -1.40 1.62 1.92 -15.4 7,136 4,703 51.7 1.8 1.5 18.5
il 14941 12,374 20.7 8,272 8,462 -2.25 1.61 1.98 -19.0 6,669 3,912 70.5 1.8 1.5 24.0
5 16,356 14,225 15.0 7,923 7,946 -0.29 1.40 1.62 -13.3 8,433 6,279 34.3 2.1 1.8 15.1
6 16,687 13,903 20.0 7,798 7,724 0.96 1.36 1.61 -15.9 8,889 6,179 43.9 2.1 1.8 18.9
7 15213 12,429 22.4 7,686 7,774 -1.13 1.47 1.81 -19.2 7,527 4,655 61.7 2.0 1.6 238
8 17,217 15,037 14.5 7,062 8,014 -11.88 1.19 1.55 -23.0 9,255 7,023 31.8 2.4 1.9 29.8
9 16,649 14,726 13.1 6,986 7,648 -8.66 1.22 151 -19.2 9,663 7,078 36.5 2.4 1.9 233
10 15,698 14,532 8.0 7,440 7,856 -5.30 1.37 1.57 123 8,258 6,676 237 2.1 1.9 14.1
Mean 16,499 14,324 15.2 7,759 8,055 -3.67 1.37 1.64 -16.5 8,649 6,270 37.9 2.13 1.8 20.2
t-Test *x ns x o x

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio
** = significant P<0.01, * = significant at P<0.05, ns = non significantly

Y price of tuber, 2.90 bath/kg
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4.2.3) nadauuazaun saafudUsvasiieisnsiansuuunsuna T iaanduunsHan
lunguinunsnsdaninnuadagny
(1) anwiuiinadeunsraniudevdeiamianuastiagg
nauNEAINIImIavuesdiang fuanadn duneilles fwianuesiaang dwlngjugn

Uaneganuginfounaiau-ngainieu wugnlivan fe szeed 11 nunsmans 50 Wiuieadu

o

d1lende WeongUszanat 10-12 Wew Imthenandniausudedudivsnasluguou waglssnusy

¥
IS L% ]

gosiudUsnasluiiuiuazdwminlnalmeanunsnslddeiniigns 15-15-15, 16-16-8 uag 0-0-60

Sufudedunid ([Jeyaln) dnsldanswdmdadnsieniunisseuin Mmindvislegldanseiuay

w5auAY Saluimeiinisladedinnianens-y3s Tunisuamniudrusnas 1nslddadenisnanmautig

q

a9 lngianzluFeslawmil niimsldfuanudesnisvesiy uatldedadailioniiaiseanisiasaaule

[ '
a ¥ v A ]

naRIUNYRINIEIneIinLiiasinalulagnsnanignaseuazmzaufuN T

Y

(2) nmsaenaawnalulagnisuandudiuznamaannsgiu Jmdanuasdaeng

Y

]

RNausUNYAINT ingns “walulagmaiiudszdnsamnsndaiudUendmuuinsgiu
nsuAnivUaeniy” WoTuil 27wwigu w.a. 2565 a U1ulngasazen v 6 d1uanein dune

% v IS N

Wes dmianueatiang tnwasns 30 518 naunuasnIyUgniudlends dengiade 50-60 U

9

[ '
=~ =

msfinwszauUszon 31U 27 au Siseufnw 91w 3 AU Tiunienseaduvewiues S1uu 27
578 WAy $1uau 3 'ﬁaLLazﬁuﬁﬂqﬂﬁuﬁwwé’uaﬁa 15-20 13 n1sUszifiuadus vaen1seusy
inwnsnsdosay 100 feufiintufenguuunnnit $osay 70 (azuuwade 8.30) Hanufiswsla
Tuynduazuuuedowiidy 4.80 eglusgiuinndian nisseusumaluladmsnaniudzudeegly

s

seavaniian lagwnalulagnisnistesiumdnlsauuasdngdfyvosdudivenas Wug uazn1sudn
1 U 6 o o (% I Y 4 I a &a IS aAa A 4 a A
owiugiudlendeazorauaziinnin nslddenuAdiasgiduiazledinmidiiens-»3 &
Sunwnuasnsiinseensugiaaandudosas 90 uaz 87 (Table 4.2-7, 4.2-8)
(3) AraNURvasRULasaN Wi INA uuamAaUTUEULNAIIININNUBIU2a1])

nadaszinuandAduneunadey Saranudunsadunig (pH) eglugas 4.82-5.48

'
a [

dunIeinglufudiunnde 0.26-0.44 Wesidud sinrlearleaiiiulszlomisglusefusdaiiunans
Ao 9-48 fiadnsu/Alansy uaglnuna@oniivanidsuldegluszdudiauiisliunaisde 10-66
fiadnsu/Alansy Fveaevthmaiiaszilumunnuiinaleild duitinunsnslddegns 15-15-15,
16-16-8 uay 0-0-60 8m31 25-50 Alandw/ls rsfidudunismaaeuluiudl unedlos Sanin
nueeIa1q (Aeusuau U 2564 fangainiegu U 2565) fUSnamnius 1,357.2 daaLuns

QM ilAnga-asaniaiey 18.1-36.8 asALALTYd
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Table 4.2-7 Satisfaction Of farmer after took training course of cassava production in Nong Bua Lum Phu

province in 2022.

Topics Level of satisfaction
most high moderat low minim
Lecturer Expertise and reliable 26 4 - - -
Transmission process well 23 7 - - -
Answer questions well 25 25 - - -
Appropriate lecture documents 25 25 - - -
Training contents  Match of the need 26 4 - - -
Consistent with resources and area 25 5 - - -
Consistent with lifestyle 28 2 - - -
Benefit to carer 23 7 - - -
Knowledge Knowledge and understanding before the 19 11 - - -
Knowledge and understanding after the 27 3 - - -
Can tell the benefit of knowledge from 22 8 - - -
Can explain the detail of knowledge 27 3 - - -
Management of Media availability /equipment/training 19 11 - - -
training Appropriateness of the training period 25 5 - - -
Suitability of the location 24 6 - - -
Appropriateness of food/beverage service 25 5 - - -
Using of Able to apply knowledge to develop effective
knowledge cassava production 2 > _ _ _
Able to disseminate and transfer knowledge of 19 11 i . .
cassava production
Mean (number of participants) 241 8.2 - -
Mean (score) 4.80

4.51-5.00 = most - 3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

Table 4.2-8 Acceptance of knowledge of participant after training in Nong Bua Lum Phu province in 2022.

Level of satisfaction
I18N7
most  high  moderate low minimal
1. Cassava variety and good propagation preparation 26 4 - - -
2. Pest of cassava and Pest control 27 3 - - -
3. Fertilizer for cassava and good fertilizer application 23 7 - - -

(right in time, kind and quantity)
4. practice of using fertilizer according to the nutrient 26 4 - - -

in soil (soil analysis) and using of bio-fertilizer, PGPR-3

Mean (number of participant) 25.5 4.5

Mean (score) 4.85

4.51-5.00 = most 3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal
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(@) wan1magaumalulagiudevas Janiaviuasdaag
n3L3gyiulnvasiudUzwas

mnugaTudzndsiiony 6 1ieu Bvaaeuannitisinumsnsegaiidoddy (P<0.01) ng
FonnaoususiudUsvdsgs 127 wuRums nnniisinensnsdesas 16.1 (BinwnInsdugaade 110
wuRlums) wilileny 12 1fou Anmigauiivedeunayifinuasnsiunnnsiulunsada Taodiea
qqﬁmaﬁa 228 uay 216 wufuns) (Table 4.2-9)

o

HanAnuazaInUsEnauNananiudUsnavauUamagau Faninnuastang
Wnnaeulinandnsolsuavivesiduiudeunnninisinunsnseg1eiidoddny (P<0.05 uay
P<0.01) fi%oway 18.6 uay 12.1 lnunanananianadouiads 7,459 Alansu/ls waviledidududls
12y 27.8 % d@1uisinunsnsiinanansanisnaaeuaas 6,290 Alansu/ls wasedifuiuluade
24.8 % druhwintseduliwansnsiulunsadfnetads 4.4 uas 3.8 Alandw/du wiidsveaey
szannninadedosar 13.8 (Fisure 4.2-3, Table 4.2-10)
FayaniaATegAaninIsHaniudUaulamagay JmInnLaIUIa1g

N15NARULAEHRIUINTHANTUA Ve natr18I8N 59N 1S UUURALNA LN DA AR UNUNTHER

lunquinuninsdanianuesdidng wudt lugaunnzdgn U 2564/65 FsnaaeuitldlenuAiiagies

Y

= =

Augniudedinmiidiens-3 Minfyiumeasrauivfisnawiansauiunistases viliauyunis
wAnsislsuasiunurononanananatathditdedfey (p<0.01) A¥eva 15.7 uag 29.5 Waliteui
Finwaang Mliineldavsuasdndiuseldesuyu (BCR) Wutuoghaiifddy (p<0.01) i¥osas
50.4 uay 38.1 Sovaz Welsuiuininunsns Ima'ﬁ%’maauLﬁsmﬁ’ﬁ%l,ﬂwmﬂsﬁm,a?iaéfunu 6,739
fo 7,998 Uw/l3 uazduusienandn 0.91 e 1.29 uw/Alaniu elaans 13,027 sie 8,663 U/
15 BCR 10y 2.9 dio 2.1 FawandbiiiuiniBnaasudaududinisamuannniiisinunsns (Table
4.2-11)

(5) M13535U599 GAP wlamagauiudrusnds Jamdaviuastngg

wlamegeunmisnandudlenas Samdavuesdiang U 2565/66 finwnsnsadasven1siuses
WMAINAANY GAP Tud1Uendadiuiu 10 918 K1un13nsaUsediungd uaveyseninalinisiuses

GAP 377U 6 578 Anlusesas 60
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Tsuaday

ASUTHMSNWAS

Figure 4.2-3 Farmers and yield of cassava of the trials, DOA and Far’ Technology in 2022/2023.
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Table 4.2-9 Growth, Yield and yield component data of cassava of the trials conducted in Nong Bua Lum Phu province in 2022 to 2023.

111

Plot Height of plant (cm) Yield and yield component

No. Farmaer Age, 6 months Age, 12 months yield (kg/plant) yield (kg/rai) Starch percentage (%)
DOA  FAR 1% DOA  FAR +% DOA  FAR +% DOA FAR +% DOA FAR +%
1 Mrs. Anong Hongsa 117 108 8.33 271 223 215 4.5 3.3 36.4 7,424 6,184 20.1 29.0 27.4 5.84
2 Mr. Sakorn Saunphai 168 135 244 243 243 0.00 5.6 54 3.7 8,328 7,496 11.1 27.4 24.5 11.8
3 Mr. Nophadon Saunphai 118 102 15.7 244 226 7.96 5.1 4.6 10.9 8,120 6,928 17.2 28.0 25.8 8.53
4 Mr. Sombat Chairat 130 100 30.0 196 180 8.89 35 2.9 18.5 6,344 5688 11.5 258 234 10.3
5  Mr. Boonseng Srikamsai 126 117 7.69 214 223 -4.04 4.4 3.1 41.9 8,448 7,472 13.1 279 215 29.8
6 Mr. Sarn Borsarakam 111 97 14.4 211 212 -0.47 4.1 3.9 5.1 6,048 5,104 18.5 28.5 24.5 16.3
7 Mr. Marwin Wichatum 118 113 4.42 187 184 1.63 3.1 3.2 -3.1 6,976 5,472 27.5 25.7 21.7 18.4
8  Mr. Boon Sophee 128 118 8.47 275 269 2.23 5.5 5.0 9.2 8208 6,608 24.2 28.8 28.0 2.9
9  Mr. Serm Kernwongsa 115 93 23.7 219 200 9.50 4.2 3.2 31.3 7,000 5,520 27.5 28.0 26.8 4.48
10 Mr. Waen Ar-mart 132 112 17.9 215 198 8.59 3.8 3.2 18.8 7,616 6,320 20.5 28.7 26.8 7.09
Mean 127 110 16.1 223 215 3.57 4.4 3.8 13.8 7,459 6,290 18.6 27.8 24.8 12.1

t-Test * ns ns *x

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio
** = significant at P<0.01 *

= significant at P<0.05, ns = non significantly
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Table 4.2-10 Economic data of cassava of the trials conducted in Nong Bua Lum Phu province in 2022 to 2023.

112

Plot Income (bath/rai) Cost (bath/rai) Unit Cost (bath/kg) Profit (bath/rai) BCR
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 19,674 16,388 20.1 6,642 7,788 -14.7 0.9 1.3 -29.4 13,033 8,600 51.5 3.0 2.1 42.9
2 22,069 19,864 111 6,850 8,685 -21.1 0.8 1.2 -29.3 15,219 11,179 36.1 3.2 2.3 39.1
3 21,518 18,359 17.2 6,780 8,680 -21.9 0.8 1.3 -33.6 14,738 9,679 52.3 3.2 2.1 52.4
4 16,812 15,073 115 6,774 7,980 -15.1 1.1 1.4 -23.6 10,038 7,093 41.5 2.5 1.9 31.6
5 22,387 19,801 13.1 6,698 8,495 -21.2 0.8 1.1 -30.7 15,689 11,306 38.8 3.3 2.3 435
6 16,027 13,526 18.5 6,653 7,805 -14.8 1.1 1.5 -28.1 9,374 5,721 63.9 24 1.7 41.2
7 18,486 14,501 27.5 6,615 7,320 -9.60 1.0 1.3 -29.1 11,871 7,181 65.3 2.8 2.0 40.0
8 21,751 17,511 24.2 6,735 7,812 -13.8 0.82 1.18 -30.5 15,016 9,699 54.8 3.2 2.2 455
9 18,656 14,628 27.5 6,770 7,510 -9.90 0.96 1.36 -29.4 11,886 7,118 67.0 2.8 1.9 47.4
10 20,182 16,748 20.5 6,772 7,695 -12.0 0.89 1.22 -27.0 13,410 9,053 48.1 3.0 2.2 36.4
La%"a 19,756 16,668 18.5 6,739 7,998 - 15.7 0.91 1.29 -29.5 13,027 8,663 50.4 29 2.1 38.1
tTest * *% *% *% .

YTuber price, 2.65 bath/kg
DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

** = significant at P<0.01 * =

significant at P<0.05, ns = non significantly
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= 1

dlainilagnegnaes nstesiumdniviy/dsauaziuasdng ud wazn1sdnnisudas eglusedu “un

—2

g0~ wagmumathauslivldedlusedu “un” (Table 4.2-11)

Table 4.2-11 Satisfaction of famers who attended the training course of cassava planting in Udon Thani Province, 2022.

content X SD  Level of satisfaction
Lecturer Expertise and reliable 477 043 most
Transmission process well 457  0.50 most
Answer questions well 4.63  0.49 most
Appropriate lecture documents 437  0.56 most
4.58 0.50
Training contents  Match of the need 437  0.61 most
Consistent with resources and area conditions. 433  0.61 most
Consistent with lifestyle 440 0.56 most
Benefit to carer 450 0.63 most
479 042 most
Knowledge Knowledge and understanding before the training 420 0.92 high
Knowledge and understanding after the training 4.33  0.66 high
Can tell the benefit of knowledge from the training 423  0.68 high
Can explain the detail of knowledge 417  0.70 high
423 0.74 high
Management of Media availability /equipment/training documents 443  0.73 high
training Appropriateness of the training period 4.23  0.63 high
Suitability of the location 433 0.61 high
Appropriateness of food/beverage service 443  0.57 high
436 0.63 high
Using of knowledge Able to apply knowledge to develop effective cassava 450 0.51 high
Able to disseminate and transfer knowledge of cassava 433  0.71 high
production
Mean 4.42 0.61 high

4.51-5.00 = most  3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

(4) wan1magaumAlulad
nsRsyivlnvesiudUsndslunlamagau Jwmingassnil
Ugndudgnasludeunuaiius-unau 2565 waziiuiieinananlufiou unsiau-nuamus

CZ)

2566 A wgwiudUEdsTieny 6 waz 9 ieu (Table 4.2-12) wuiraugsfuduyndsnssuitnaaougs
n3sinensnsed nddedfuneadfnseduaudedy 95Wedifudieiinsinseiiuseudieu
Aade (Paired t-Test) namAe n3suisnaaouiirnuguadssiudzndaiiony 6 uaz 9 e 1ade 135
LAz 194 Wwufinng Inuasnstanugeiudends lade 116 wag 162 lwuiluns
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HanAnuazasAUsENaUNANEnTUd U naBIUamagaY 9niInanssil
WneaeulazIdveununsnsIUINAURels Ul ANULANA11Es  AB 2,950 uay 2,987 fu/ls
dmsuihmintred nandndels wezdeiifusuda Saveaounnninisnunsnsegeiited e (P<0.05)
namAe Sumidnreduads 2.71 Alandu/du wewanvhaniaas 6,636 Alandu/ls uavedifusiuduade
30.6% VA sInwasnsiiumnredwads 1.89 Alandy nandniianads 4,781 Alansu/ls uay
Wesdusutunie 28.3 nananisnadeunnninisinunsng 1,855 Alandu/ls (Table 4.2-12)

14 4

dayanaiAsegatanin1suandudusndveulamagey Jamingassail

HaN1sNAdoUkATNRIUINIHARTUEEvas U 2565/66 wuirununisuandudUendaisnageuy

ax 1 W aa Ay a a ax 1 aa
wagdsinunsnshifinnuuanaeiuluniads ndfe dununisdneieveasu 7,496un/ls du3s
neAINSIINAY 7,7650mm/15 anuaeu dusield seldans wasdadiusaldrasiunuy wud Bneaeudl
ele seldanSuavdndiunelasiodunu (BCR) 11nnI135inwRINs wazkanasegailduddgynisads
MEIBNMTIATeAUSeuisuALady (Paired t-Test) nanfie Annsiadud1ends 2.5 vin/Alaniu 38
naaauilsielands 16,589 un/lsnanauwnuiedy 9,092 um/ls & BCR 2.22 d@wisinwnsns dsnele
Wi 11,952 un/lswaneuunuiady 4,446 Um/1SBCR 1.54 auddu (Table 4.2-9) uazilofnsuyuse

Mg nud FvedeuaunsaanauunInaaseviheilanlillomeuiuitinuning wassevay 29.3

115



116

Table 4.2-12 Growth, Yield and yield component data of cassava of the trials conducted in Udon Thani province in 2022 to 2023.

Plot Height of plant (cm) Yield and yield component
No. Farmer Age, 6 months Age, 6 months yield (kg/plant) yield (kg/rai) Starch percentage (%)

DOA FAR +% DOA  FAR +% DOA  FAR +% DOA FAR +% DOA  FAR +%
1 Mr. Pradist Srisuk 148 130 13.8 198 144 375 283 163 73.6 7,524 4,190 79.6 336 28.5 17.9
2 Mrs. Phuping Babbamg 135 115 174 241 225 711 302 194 55.7 6,246 4,947 26.3 30 32.5 -7.69
3 Mr. Mungkorn Bud-nn 129 115 12.2 162 154 519 206 1.7 21.2 5,764 4,480 287 275 28.5 -3.51
q Mrs. Yuwadee Sarasin 131 118 11.0 143 132 833 21 1.15 82.6 5891 3,030 944  30.1 28.5 5.61
5 Mrs. Wichunan Phamchomphu 135 127 6.3 220 172 2719 3 2.45 22.4 7,565 7,428 1.84 32 235 36.2
6 Mrs. Nanthida Bud-inn 170 143 18.9 211 153 379 195 1.8 8.3 6,133 4,641 32.1 33 29.5 11.9
7 Mr. Pomthep getsopha 123 108 139 194 163 19.0 415 215 93.0 9,407 4,691 101 29.5 29 1.72

8  Mrs. Surastsawadee Thongkam 122 108 13.0 180 145 241 2.7 2.36 144 5585 5,216 7.07 315 28.5 10.5

9 Mrs, Boonchana Sornsakul 119 95 25.3 186 171 877 3.05 1.95 56.4 6,568 4,475 46.8  28.5 28.5 0.00

10 Mr. Preeda Bud-Hnn 138 103 340 207 159 302 2.2 1.75 25.7 5672 4,710 204 30.6 26.5 15.5
Mean 135 116 16.5 194 162 183 269 192 40.1 6,636 4,781 37.0 30.7 28.4 7.07
t-Test *ok * ok *%* ** ns

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

** = significant at P<0.01, ns = non significantly
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Table 4.2-13 Economic data of cassava of the trials conducted in Udon Thani province in 2022 to 2023.

117

Plot Income (bath/rai) Cost (bath/rai) Unit Cost (bath/kg) Profit (bath/rai) BCR

No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 18,810 10,474 79.6 7,997 6,295 27 1.06 1.5 -29.3 10,813 4,179 159 2.4 1.7 41.6
2 15,616 12,368 26.3 8,054 9,764 -17.5 1.29 1.97 -34.5 7,562 2,604 190 1.9 1.3 52.8
3 14,411 11,199 28.7 6,066 6,890 -12 1.05 1.54 -31.8 8,345 4,309 93.7 24 1.6 46
4 14,726 7,576 94.4 6,670 6,105 9.25 1.13 2.01 -43.8 8,056 1,471 448 2.2 1.2 78.2
5 18,913 18,569 1.85 8,677 9,474 -8.41 1.15 1.28 -10.2 10,236 9,095 12.5 2.2 2 11.2
6 15,332 11,603 32.1 7,167 8,381 -14.5 1.17 1.81 -35.4 8,165 3,222 153 2.1 1.4 55.1
7 23,517 11,726 101 8,184 7,985 2.49 0.87 1.7 -48.8 15,333 3,741 310 2.9 1.5 95.2
8 13,961 13,039 7.07 8,697 7,578 14.8 1.56 1.45 7.59 5,264 5,461 -3.61 1.6 1.7 -6.4
9 16,419 11,188 46.8 7,408 8,228 -10 1.13 1.84 -38.6 9,011 2,960 204 2.2 1.4 63.2
10 14,181 11,776 20.4 6,043 6,955 -13.1 1.07 1.48 -21.7 8,138 4,821 68.8 24 1.7 39.1

mﬁa 16,342 12,116 34.9 7,441 7,929 -6.15 1.16 1.68 -31.0 8,901 4,187 113 2.21 1.53 44.4

t-Test *% ns *% *% *%

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

** = significant at P<0.01, ns = non significantly
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4.3 yegauiasannwallagMsuaad1naE BRI AEM I ANMSIUUNERETUFINASTIUMSKA AN tUaeaE

Tungaunuesnsinunmenziusanideewilanauuy

4.3.1) vegauLaNANMIIANMSIUUREINEMUNaaamsTdensipsiuasiiananmdninad ssnd tungs

RN IATEn

a

(1) AN MWNUNNAFIUTIINALALIERIININTINT

Y

AualEazlunUTENoUaiY 22 nydiu ilefiuseana 127.03 m319ilawns wse 79,393.75 13

aun. 61,368 13 fiuivinnsinuns Uszana 80 wWesidud tnefinnsugniiudends d1ilnadesdnd 917
£ = & v ¢ ! & - o ! ¥ <

g9N9T 908 UanIn uazidsdnd Wu lawle laun qns wiedmine uagltiluusanu uaziluemis
NYAINITEgREITIENaNan i unaA 1Bl ums e Uyrinisuuds weAiedluTIuTIuNANGnlU ¢
nermselnglneldsaeudiduninue uonandiuamzazuundaduniwesannsallauumnain $1in

NEATNT MualzAzuun Snnawmmnatn Jarindenil 91U 10 518 W1SlATINAGY dnINNUT
< g a ! a = a [ [ & o fa < [ a o
Duannls Wufusiudunsy fumiler wagiugnss siugtilnadesdmiivgnaziduiuguesusgnln
lolly wazuudiin Wewnidnlvguaznuuds Ygnlagenduiuisu lowseuduboudquisu-nsngiag 2
AT udmeenudnlagldsauan sragseninanen 70-75 WURAS SEWINGAU 20-25 lWURWAT S09ILAIY
Jetln uavdeinidldyreviisueny 25-40 Jundagn eldduiniigns 16-8-8 w39 46-0-0 w38 15-15-15
9031 25 Alansu/ls Mdnlsauuasdmgisuayiviivdmvgagldldased Mindviivienisldsalowan

Y Y

seanaunseuiunsvigu dulvglanulse nurueunsetlneaegainlukazianzeon Jadulnglid

Y

mstesfiuide engnsiiuifeIuszana 120 U nandnndsluseud 2564 Uszanas 900-1,100 Alans/
15 5901 9-10.3 vi/ilandy Svnhelifuanuiuwmduiazausiunestiung Tuilud Jymnguassa Ao
anmoInafiuUssiu maiaduisdeiligudninaaigdulaldd uaenurusunsgydnlnaansya
J¥UIR I lRanGnanas

(2) auasivadAunazanmgionnavasuamagautalnadesdnifmindugd

NaILATIERLYRILaMAZEU WUI A1 pH YesAUIadY 6.36 Faumunzansenisugnd1alne (pH
5.5-7.5) BunieingLade 0.99 Wesldud egluszduiiunans (sefumzay 11091 1.0 Wosldud) 519
woaneSanduustlovinde 63 fiadn3u/Alaniy dnegluszivgann Gefufisane 1nndn 10 adnda/
Alansy) uarUSalnunadeninaniddeuldiade 120 fadnsu/Alansy dnegluszdugann (sedu
wangan 1nnt 60 Tadniu/Alany) dnwazAuivinzaulunsugndninnasfufuiiu Sutunse
$rundler uarAunier Woraesginuluduaninadsiitninadonis nui aded 1 140s a6
0-0 831 9-14 Alan$u/ls gns 18-06-0 n1 5-22 Alandiw/ls uae 0-0-60 Snsn 8-25 Alandu/ls uazass
7l 2 o 46-0-0 831 11-16 Alan3u/ls (Meadwinisinuns, 2564) ddsinumsns ade 1 ldts 15-15-15
%30 16-16-8 8031 15-25 Alan3u/l3 uazldssdl 2 gns 46-0-0 w31 0-25 Alanfw/ls anmernely
sEienIINAdey AT uATIMSageuing 62.5-94.2 Wedidud Uinanidu 788 fafluns wazAinis
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MusEnEIRaY 4.44 fadns/fu gumgll 17.5-36 ssrnwaldoa nsnszanefvosursudie (@and
gnilesdine1denil, 2565)

(3) maseneannuimskdndinTnaissdnd Smiadogh

Aneussnnuasns Wetuil 2 ieu Tquieu wa. 2565 o thudulng duagazuun Sunewwadn
fwdadund Wevwaluladnswdndinadesdninmuunsgunsdedslasndeludevenliinns
TgUseloviuninunsnsluguay INwAsNT 30 578 AUINOULATNAINITBUTY 7.80 kag 9.33 lauvad
pusmnunInsfesar 100 fanudifinduieazuudliitosninfesar 70 arufenelavennunansseiu
wnitga fanelasioRanssudenenmaluladnsuaniislusyduinn (Table 4.3-1)
Table 4.3-1 Satisfaction Of farmer after training in the course of maize production in Chaiyapum

province in 2022.

Topics Level of satisfaction
most high moderate low  minimal
Lecturer Expertise and reliable 20 5 5 - -
Transmission process well 18 7 5 - -
Answer questions well 22 5 3 - -
Appropriate lecture documents 25 5 - -
Training contents  Match of the need 23 6 1 - -
Consistent with resources and area 26 a4 - - -
Consistent with lifestyle 28 2 - - -
Benefit to carer 25 5 - - -
Knowledge Knowledge and understanding before the 16 12 2 - -
Knowledge and understanding after the 18 8 4 - -
Can tell the benefit of knowledge from the 23 5 2 - -
Can explain the detail of knowledge 20 4 6 - -
Management of Media availability /equipment/training 25 5 - - -
training Appropriateness of the training period 25 5 - - -
Suitability of the location 24 6 - - -
Appropriateness of food/beverage service 27 3 - - -
Using of Able to apply knowledge to develop effective
knowledge maize production 23 5 4 ) )
Able to disseminate and transfer knowledge
of maize production 21 > 4 ) )
Mean (score) 22.72
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Table 4.3-1 (continued)

Topics most  high moderat low  minimal

Technology 1. Fertilizer for cassava and good fertilizer 13 9 7 1 -
application (right in time, kind and quantity)
2. Using fertilizer according to the nutrient in 14 10 6 - -
soil (soil analysis)
3. Using of bio-fertilizer, PGPR-3 in cassava and 15 10 5 - -

PGPR-2 in maize production
4. Certification of plant production of Good 9 12 5 4 -

Agricultural Practice standard.

5. Increasing productivity according to safety 10 11 7 2 -

standard production.

Mean 12.2 10.4 6 1.4 -

4.51-5.00 = most  3.51-4.50 = high 2.51-3.50 = moderate 1.51-2.50 = low 0.00-1.50 = minimal

o/

(4) wan1snagaumalulagnisugndndlnatesdnd Janindond
N15La3gyLAuln
AUAIF N URATYUIAGA UYDIT 1 INALR BednITTnadauTiony 30 45 60 waz 75 Tundeugn

N o o

WINNd135INYRINTRY 19l Tad Ay (P<0.05 wag P<0.01) lng3snaasuiuiilnaguady 18.4 122 214

'
aaa

uay 224 LlwuRling 1sTiIsinunInsiugaade 17.4 116 197 uag 210 WURAT MU (Table 4.3-
3) wazidurAudnansdiuIEAdeULadY 0.86 1.31 1.95 WAz 2.16 Lwufiluns Finwmsnsiade 0.76 1.19
1.82 hay 1.99 [wufluns aua1fu
NANAALAZDIAUTZNIUNANAR

nanAnTIkazALe N INnR s s s nade Uk e UISneRsns fuegaiidddn g
(P<0.01) wandnunninAsdusosay 20.4 mnueailnuininiesas 7.10 IngiSnedeuinandnuazaiu
gilnaae 1,026 Alansu/ls way 16.6 WURUAT (3Rneasnsiade 841 Alansu/ls way 15.5 wufnsg)
AuniiindsnageuuinnInisinensnsegeilided1fey (P<0.05) Insuinnindaluiesay 6.33 A1u
n¥1eiinTsnnaeuuayIBinunsnsiade 4.20 uag 3.95 wuRwns vnefiesidudnzimzuazduiuiindels
Lifianudaniunsadaisnaaeuiuisinunsng (Table 4.3-2)

uamsnaaeuiliiuinslademuaiinmeiaususunmsliletanmiifiens-1 eaqnudnreu
Ugn wagnsmuauuaunIzaegedmilng vildimlnadssdnlasgiviadniuarlinananganis
inwmsnsilddeiniuaglionendaunsnelfludimadlimome wazhiinsauguasdwhaionou

[y

nsevianeniIlng @ennnednuNISANYIveIiagns tavauy (2559a) wull mslddedin niidnens-u
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+ = I a ca a ! = v a 901 v = ic’ U A
+JendinnuAiiasiziiay uAusiuduwmilen kandadmindnanmudenuasdmindnandeaniuiion
\ay 3,186 waz 1,920 Alansu/ls winniinmsladewniinuAninszifuegiaien (Hawade 3,003 wag
1,742 Alan3w/ls) waglufusiuvunmenaniniade 2,140 wag 1,577 Alansw/ls wnndmslddeniiniy
AATIERRUTIRaREAWREs 1,900 waz 1,390 Alansu/ls wiliunnd1aiun1eada naveadadin niadn
915-3u AetnnavnuluduiiannugauauysaslianinluAui nnueauanysalgs 8adseauinng
T Jaedsauiuledinm wionstdleaensauiunislddedinmduisnsiibidnlnaiiesduszneu
YaIaRanfnIINTiTdesilnlaviianilaiissegased (Meena et al,, 2013) Jedinmidnens-iu
anunsanaununsiilendlulasauls Wesnduvaiieiivieasdulasiau wuenududsslovives

= Y a s, . = va a ° & Y v v
5199115y a3 1ansTneslsnes (siderophores) FelaudFiiunmahsawanlulyl uazdiasreesluu

¥ A v (3

i (phytohormones) 19y gasluunguoondu (auxins) FanszfunisBasuedead nMsuUisaduazng
WasuanwIentad Saivanasunsasyiulauarlindnvesivls
nsdansvuaunszfinnlnaaegaulamasoutialnadedng Samiadegd

naaoun1sld BT wunng 4-7¥u $1mu 6 ade WesufuTBinwasnsitlddnisdestuiianueunsey
T1lnAaNERARE WUT @1aTIRIVANTEBUNTEYIUIINAaNEalandInTslimdn wagyinliinns
SivlnuasnandnvesiuiinadsdnigininiBinumens wandiifuitineaouaansoia
UsyAvEnmnmanandrlnadssdnflutuiitoindogfild
Foyamaasugaraninsudatnalnafesdnfvasuamagou Swmiadugd

nMsnAdBULAETAINT AN sLUURANRAUDann sl sediuasiinamnind i TnaE s e
Tunguinunsnsdanindogd Fineaetviiswliieds nansuunuldonardadiuseldnedunu (BCR)
1nNI3Sinuesnsegitudfudmeadfsieisnsiinseiiuisuiisuanads (Paired t-Test) Tng
wuiinssusneaeuiiswliieds 11,289 vn/lsseldansiade 6,328 vn/lsBCRIVINAY 2.28 dus

nwnIns dselaade 9,246 um/lsselagnsiady 4,673 vn/ls wagBCR Wiy 2.01 ANARY Ve

AUUNISNENRAET1IINALE 8N INTTUITNAADUNINNINITNEATNT NE1AD AUVUNITNERTTNARY

[ =

4,9610/15 druiBinunsnswindu 4,573 un/ls audiu Jauandbiiiuininageulinnuduainis
ANUNINNINIENYAINS (Table 4.3-3)

a

nsfuseanasgunsUftanisnsinensiia (GAP)#lnaResdns Smindund

dsvasduuvuininadsadniiionsiafusounawdaia GAP S1uu 10 wlas HANMTATI
$uses WUl ulasfuuuUYeNNEATNITLIT A UL TAINTIANSUUUNALHaLLT Daan 514
amm‘]LLa3LﬁmammwiflﬂwmL??&Né'mﬂuﬂfjmLﬂwmmﬁwi’mﬁ’aqﬁ 71U 10 wiad larunsTuTeIny

WPIFIUNSURTRMININISINERSTA (GAP) Astludosaz 100
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Table 4.3-2 Yield and yield component data of maize of the trial conducted in Chaiyapum province in 2022.

Plot Yield (kg/rai) Percentage of dried kernel Ears/rai Width of ear (cm) length of ear (cm)
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 1,006 706 42.5 88.79 78.99 124 9,067 9,600 -5.55 4.13 4.11 0.49 14.95 13.71 9.04
2 1,191 936 27.2 88.75 91.68 -3.20 9,000 10,133 -11.2 4.59 4.51 1.77 16.19 16.08 0.68
3 1,364 1,113 22.6 91.77 92.5 -0.79 9,600 10,133 -5.26 4.52 3.76 20.2 19.12 17.8 7.42
4 845 620 36.3 83.42 85.76 -2.73 10,333 12,200 -15.3 3.71 3.6 3.06 14.24 13.6 4.71
5 876 810 8.1 83.11 79.32 4.78 9,333 9,200 1.45 3.97 3.76 5.59 14.83 13.61 8.96
6 869 706 23.1 89.85 86.75 3.57 10,267 9,200 11.6 3.88 3.91 -0.77 15.8 14.28 10.6
7 1,156 1,092 5.9 88.06 84.79 3.86 9,133 9,000 1.48 4.68 4.57 2.41 17.6 17.43 0.98
8 1,006 733 37.2 90.89 88.66 2.52 10,733 9,600 11.8 4.19 3.68 13.9 17.6 15.25 154
9 899 738 21.8 89.9 86.53 3.89 9,933 10,400 -4.49 4.19 4.12 1.70 15.02 14.21 5.70
10 1,051 951 10.5 90.59 92.65 -2.22 9,133 10,467 -12.7 4.09 3.68 11.1 18.67 16.98 9.95
mean 1,029 855 20.4 88.5 87.6 1.03 9,718 10,037 -3.18 4.20 3.95 6.33 16.6 15.5 7.10
t-Test * ns ns * **

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR ='Benefit Cost Ratio

** = significant P<0.01, * = significant at P<0.05, ns = non significantly

122



123

Table 4.3-3 Economic data of maize of the trial conducted in Chaiyapum province in 2022.

Plot Income (bath/rai) Cost (bath/rai) Unit Cost (bath/kg) Profit (bath/rai) BCR
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 11,066 7,766 42.5 4,808 4,500 6.84 4.78 6.37 250 6,258 3,266 91.6 2.3 1.73 32.9
2 13,101 10,296 27.2 4,865 4,508 7.92 4.08 4.82 -15.4 8236 5,788 42.3 2.69 2.28 18.0
3 15,004 12,243 22.6 4,918 4,639 6.01 3.61 4.17 -13.4 10,086 7,604 32.6 3.05 2.64 15.5
a 9,295 6,820 36.3 4,924 4,424 11.3 5.83 7.14 -183 4371 2,396 82.4 1.89 1.54 22.7
5 9,636 8,910 8.15 4,923 4,558 8.01 5.62 5.63 -0.18 4,713 4,352 8.3 1.96 1.95 0.5
6 9,559 7,766 23.1 4,931 4,450 10.8 5.67 6.3 -10.0 4,628 3316 39.6 1.94 1.75 10.9
7 12,716 12,012 5.86 4,854 4,817 0.77 4.2 4.41 476 7,862 7,195 9.3 2.62 2.49 5.2
8 11,066 8,063 37.2 4,808 4,458 7.85 4.78 6.08 214 6258 3,605 73.6 2.3 1.81 27.1
9 9,889 8,118 21.8 5,219 4,491 16.2 5.81 6.09 -4.60 4,670 3,627 28.8 1.89 1.81 4.4
10 11,561 10,461 10.5 5,366 4,884 9.87 5.11 5.14 -0.58 6,195 5577 11.1 2.15 2.14 0.5
mean 11,314 9,410 20.2 4,979 4,581 8.68 4.97 5.53 -10.2 6,335 4,829 31.2 2.28 2.05 113
t-Test *% *% *% *% *%

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio
** = significant P<0.01, * = significant at P<0.05, ns = non significantly

The price of kernel was 11 bath/kg
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4.3.2) NAFAULATNAILINITIANISUUUNANNEUINaaAN1STga1sIAliuasiunan w1 InaLEES

dndlungunensnsdaniniae

(1) anwiufinadeunisudndinTnaissdnd Smiaas

naunumsnaugndnilnadssdnd duamunidn sunonnssis Swdaiee Wundunwnns
waslygdlnadesdn Wusild fo fusguasmesuidmonsu dulvagnlugaaieunsnginu-
domay uazifuifsndleundauazuieadn e1guszanal 120-140 Sundagn Wudrilnamdauss
ATy 14-15% Swnelifuauivdelugusy uaslsanuluiiufinasdmialndiAes 1eindigns

v A

16-20-0 Uag 46-0-0 Wansiaiimdniviiy 2 A9 Aie nasUanviuil wazileniy 1 wieu wavldansiad

LY aaa § o

Adndngiividenunisszuinveaueunseyinlnaategyn delineinislddedinmianens-iu

dl A ¥

Jayminumsnsssuinvesrueunseydnalnaatentunng U dualinandadninadesdmiluu

wUasraudein wirununsnanAsudegs iendeaiiludagduisaniiuindu wasinunins

favnesinuuasimaluladnsndniignaesuasmvsizay

(2) mssevenarnuinsudndnTnaissdnd Smiaias

Aneusununang Wetufl 17 furew 2565 w nauiladvgdninadssdnd suaniundn
Sunagnazie dmiaae ethmaluladnsuandlneds o fnunasgumssdefvUasndely
aneneabiinnislduseleviluninunsnsluguyy fisuniseusy 30 518 Ynsiedauvnaens
pusmiutulitiosninfosay 80 feuianelasenuidunislatsegiediuszaninm msldle
a1y nslddedinm n1sreniaiusesunsgiu GAP lussduiniigniosay 54.7

sgAuInTeLag 30.7 waz Urunanseuay 14.7 Tunwsiueglusedvunn (Table 4.3-5)
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Table 4.3-5 Satisfaction Of farmer after training in the course of maize production in Loei province in 2022.

Factors Level of satisfaction
Topics

most  high moderate low minimal score
Lecturer Expertise and reliable 633 200 167 - - 447
Transmission process well 66.7 233 100 - - 4.57
Answer questions well 70.0 200 100 - - 4.60
Appropriate lecture documents 86.7 133 0.0 - - 4.87
Training Match of the need 66.7 233 10.0 - - 4.57
contents Consistent with resources and area conditions.  80.0  20.0 - - 4.80
Consistent with lifestyle 83.3 16.7 - - 4.83
Benefit to carer 86.7 133 - - 4.87
Knowledge Knowledge and understanding before the training 10.0 40.0 500 - - 3.60
Knowledge and understanding after the training 66.7 20.0 133 - - 4.53
Can tell the benefit of knowledge from the training 83.3 16.7 0.0 - - 4.83
Can explain the detall of knowledge 50.0 333 16.7 - - 4.33
Management of - Media availability /equiprent/training documents 933 6.7 - - 4.93
training Appropriateness of the training period 733 167 100 - - 4.63
Suitability of the location 86.7 133 - - 4.87
Appropriateness of food/beverage service 833 16.7 - - 4.83

Using of Able to apply knowledge to develop effective maize
knowledge  production 83 100 67 477

Able to disseminate and transfer knowledge of maize

production 63.3 233 13.3 4.50

1nde 720 193 142 - - 480
walulag 1. Fertilizer for cassava and good fertilizer _

application (right in time, kind and quantity) 66.7 233 10.0 _ 4.57

2. Using fertilizer according to the nutrient in soil

(soil analysis) 633 16.7  20.0 _ ) 4.43

3. Using of bio-fertilizer, PGPR-3 in cassava and - -

PGPR-2 in maize production 26,7 50.0 233 4.03

4. Certification of plant production of Good

Agricultural Practice standard. 66.7  26.7 6.7 _ _ 4.60

5. Increasing productivity according to safety

standard production. . 50.0 36.7 13.3 ] ] 4.37
LY 547 307 14.7 - - 4.4

Score 4.51-5.00 = most, 3.51-4.50 = high, 2.51-3.50 = moderate, 1.51-2.50 = low 0.00-1.50 = minimal
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(3) anusiAvasiukazanmgfiannAvasuamadeunskant i lnaiesdnd Sariniae

HaATIEAU WUl anwagfudupusiulumiisanassiuvunse daranudunsmdunng
VoAU (pH) 9E53MIN9 5.20-6.30 USuadun3eingiiaA1egsening 1.01-2.02 wWesidus Usuu
woavesaiuussloviogsewing 6-16 Tadnfu/Alansy uarUSmnalnuna@enfivandaouldeg
5EWI19 36-177 Hadnsu/Alansy Ty dmadnsienliamuwindsuinadenurinsisiau duis
nunsnslddegns 16-20-0 8m31 25-30 Alandw/ls uargas 46-0-0 §nsn 25-30 Alansu/ls dmsu
nslddeniuaniiasiziau (NsUIBINIsneRs, 2564) amwg:ﬁmﬂﬂﬂiuﬁaﬂﬁﬁﬂﬂ'ﬁmaaﬂuﬁuﬁ
FouunTau - Wousuna 2565 fUsinasieusn 1,756 Sadiuns onumgian-geaaiade 15.3
32.3 94ALTALTYE

(4) wan1snagaumalulag
nanAnuazasAUsznaUNanand 1 lnaLREdn Tuasuamagou Swmiaae

nanAnuarosdUsEnaUNandn wud Snlnadssdnifuiieadiony 120 fundsugn 33
nageuinandnilnuisnnni3finuasnsegnadifedday (P<0.01) lnewndssevas 20.6 Tnednandn
Hnusraade 1,415 Alandu/ls Gainwnsnsiade 1,206 alansu/ls) dwwaliisnaaeuiinananiudni
ANTU 1% W1nndndsinensnsednaiifddy e (P<0.05) idevas 17.9 lnsinandmudniads
1,064 Alansu/ls (BSwnwmsns 902 Alansu/ls) ﬂ'amﬁmﬁ'mwawémﬁmq 120 U AUGIRULAZAIY
guilnTEnaaouiuTSinunsnsliunandnatumeada lneFinnaeuiidade 203 uaz 92 wuRwng uaz
Binwnsnsiiawade 208 uaz 101 wuRuns (Fisure 4.3-1, Table 4.3-6)
nsdanmsuusunszidnnaaregavesulamaseudialnaidosdad Smiaae

WU Fneaeumenisly BT wunn 4-73u Fousnueususzuin Usvana 4-5 aSs wazvn
wumssEUmEnldEuunAuEn 1 ad aansnannsldansiaiifinuasnsldeyifude Tiviudeansd
unnfuudlmiensiuay 3 ase nise dluillnusy wavBinuniv sgnavads wandiifiuiausaan

(%
[ [ 1

IUIUATIVBINTNUANSATILAS8EL 50.0 - 66.7

v 4

dayaniaAsegAaninsuant1lnaaesdnivesiuamagau Jmiaiag
NNTANTUNITNAFBULAEHAIUINITIANSLUURANRA UL oaAN1TIdansiad uagiiiy

AAMInALEssdR T lungununsnIIiame U 2565/66 wuin Taveaeulisieln uazHanauwnu

'
o w Aa

WINNINIBINwAINIToLTNEE Ay Bl waslidunu wavdndusialanadunu (BCR) 11nNN33

o

o

1 a o o w aa adq a [ Ll a 1 al' . I = aa
WNuRINTRY NN TuE A NI9ERR 183519 IATIEiUSsuTisuALadY (Paired t-Test) NaA® 35
negauisielaedy 15,954 u/ls dunuade 4,445 un/ls nanauwnuads 11,510 vn/ls uae

dadrusnelanadunu (BCR) 3.59 d1u35inunIng fiswleads 13,528 vn/ls éfwlut,aﬁs 4,234

vn/l4 naneuwuads 9,294 U m/lg wazdnauulasieduyu (BCR) 3.18 (Table 4.3-7)
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(5) M3¥UTD9 GAP uilamagaudnlnaiesdnt smiaas

wamageuLagiaINsiansuuNaina i eannisldasiaduazifingaunindnlna
Lﬁymé’mﬂuﬂfjmﬂwmmﬁ’mi’mLaa U 2565/2566 NWAINTIATINTNAADUALATVBNITTUTOVAS
wAATY GAP Frlwamdnuis $1uau 10 318 Kunmsnsaussdiuandesiu uazegsewinding

$USIVAINANNY GAP T1Inalldawss 311U 9 518 AntduSeasay 90

Figure 4.3-1 Peeled ear of maize of the trial of DOA (left) and FAR (right) method in Loei province in 2022.

127



Table 4.3-6 Yield and yield component data of maize of the trial conducted in Loei province in 2022.

128

Plot Height plant (cm) Total yield"(kg/rai) Percentage of dried kernel Yield of dried kernel (14%) (kg/rai)
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 185 172 7.56 1,404 1,316 6.69 83 84 -1.19 1,045 987 5.88
2 192 185 3.78 1,813 1,280 41.6 87 81 7.41 1,447 947 52.80
3 221 173 27.75 1,639 1,387 18.2 84 85 -1.18 1,236 1,059 16.71
a4 233 230 1.30 2,133 1,707 25.0 82 81 1.23 1,524 1,201 26.89
5 239 249 -4.02 1,609 1,493 .07 87 88 -1.14 1,246 1,164 7.04
6 196 197 -0.51 1,618 907 78.4 92 92 0.00 1,414 800 76.75
7 197 231 -14.72 1,920 1,991 -3.57 81 80 1.25 1,393 1,351 3.11
8 195 202 -3.47 2,133 1,956 9.05 82 93 -11.83 1,526 1,488 2.55
9 200 231 -13.42 1,653 1,813 -8.83 80 80 0.00 1,231 1,140 7.98
10 176 208 -15.38 1,458 1,529 -4.64 83 86 -3.49 1,232 1,136 8.45
Mean 205 212 -2.99 1,775 1,563 13.6 84.2 85.1 -1.04 1,361 1,143 19.1
t-Test ns ns ns

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio
** = significant P<0.01, * = significant at P<0.05, ns = non significantly

Y Age of harvesting stage was 120 days
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Table 4.3-7 Economic data of maize of the trial conducted in Loei province in 2022.

129

Plot Income (bath/rai) Cost (bath/rai) Unit Cost (bath/kg) Profit (bath/rai) BCR
No. DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +% DOA FAR +%
1 125646 11,846 5.91 4,394 3,984 10.3 4.2 4.04 396 8152 7,862 3.69 2.86 2.97 -3.70
2 17,367 11,366 52.8 4,380 3,972 103 3.03 4.19 277 12,987 7,394 75.6 3.97 2.86 38.8
314835 12713 16.7 4,195 4,298 240 339 4.06 -16.5° 10,640 8,415 26.4 3.54 2.96 19.6
4 18284 14,409 26.9 4,891 4,458 9.71 3.21 371 -135 13,392 9,951 34.6 3.74 3.23 15.8
5 1495 13972 7.04 4,218 4,385 381 339 3.77 -101 10,738 9,587 12.0 355 3.19 113
6 16,963 9,602 76.7 4,437 3,844 15.4 3.14 4.81 347 12,527 5,758 118 3.82 2.5 528
7 16714 16,217 3.06 4,843 4,481 8.08 3.48 3.32 482 11,872 11,735 1.17 3.45 3.62 -4.70
8 18315 17,855 2.58 4,643 4,493 3.34 3.04 3.02 066 13672 13,361 2.33 3.94 3.97 -0.76
9 14777 13,676 8.05 4,536 4,100 10.6 3.68 3.6 222 10241 9,576 6.94 3.26 3.34 -2.40
10 14786 13,627 8.51 3,911 4,323 953 317 3.81 168 10,875 9,304 16.9 3.78 3.15 20.0
Mean 16,333 13,715  19.09 4,450 4,262 4.43 3.28 3.81 -13.9 11,883 9,453 25.7 3.67 3.20 14.7
t-Test * ns *

DOA = DOA’s Technology, FAR = Farmer’s Technology, BCR = Benefit Cost Ratio

* = significant at P<0.05, ns = non significantly

Y Age of harvesting stage was 120 days, Price = 12 bath/kg
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5. nsnalwalulagisiudssansainnisnannsrinUasanalulsasay

5.1 msAnwiaguaniimansaulunisuaanylulsusoy

5.1.1) Msfneianugniimansausanisasyiulauasnandnvasindlnalulsusou

Wisuieuianuandndlve 4 vfia (n35338) lawn 1) Ay Jendn unaufiu WNaum WiuwAgLIS
(2:2:1:1:1) 2) fiu Yala Yagns Wamaslan WnauA1 WNAURY (5:3:3:3:2:2) 3) YeuENI1T UNAUAY wNay
i yaldiheu (5:2:2:1) uag 4) unaudi Yeugnin Jendn yaldideu (5:3:2:1) Janugnasnaniia1 pH

ag3¥nine 6.3-7.7 Hlulasiau Weareda waglnunadoudm witduvseinggelaeaniy aasi 3 a1 O/N

'
o a

29NN AR 34/1 AunuYesTEnUaNgRsN 2 TAuUNUMTIgA 88 UIM/MTWAT daugashl 1 3 uag

9

o w [y

4 AU 129 175 way 207 UIN/mT10U0s ANa1au Tanlangns 2 1 uway 4 inandnvesindlnely

Y Y

[

LANENaTUNNERa uin1nnIgnsi 3 egraiiteddny (P<0.01) lnedanans 2 linandn 2.6 Alansu/

AITIUAT ANEWY 31.2 Wwudlans A518l8 260 UIM/m15198As (BCR 2.2) Se%awnfe gash 1 v

NaNAn 1.3 Alansu/m1s1auns s18ke 210 Um/ms1auns (BCR 1.3) (Table 5.1-1)

Table 5.1-1 Growth, yield and economic data of coriander of the experiment in The Office of

Agricultural Research and Development Region 3, during March to May, 2022.

Plant height Plant weight yield income* cost
treatment , 5 5 BCR
(cm) (g/clump) (kg/m?) (bath/m?) (bath/m?)
1 28.1a 31.2a 2.1 210 156.6 1.3
2 31.2a 33.1a 2.6 260 115.6 22
3 21.2b 109 b 0.8 80 202.6 0.4
a4 28.3 a 30.8 a 2.0 200 234.6 0.9
CV (%) 8.3 17.6

*Price = 100 bath/kg

Treatment mean follow by the same letter are not significantly different at a given level of significant

= a a a o = a O v Y} Y] a Y =y
LUBNANNTBUNITHENN 1 NaNaG]EJQVLlIL‘Uu‘lﬂG]']llﬂ']m%lnEJ@ﬂm@@unuaaﬂﬂﬁﬁ@@ﬂﬂﬂﬂﬂﬂlﬂL‘Ua‘EJU

Y

[y

anUgnlyldugrsusuus 4 nesu®s @il nenBi 1 fu yaleflawosidn wnaus unaufu (5:5:3:3:3)
n353339 2 unaus Yeurnd yalayaldifiou (4:3:2:1) n35u359 3 unaus Yeuznin yalaunaudu
(8:3:3:2) n551357 4 wnaush Yeueni1 yaleilawesiAn (4:3:3:2) Yanugnilen pH egsewing 7.3-8.3
Total Nitrogen (%) Total Phosphorus, as P,Os (%) ez Total Potassium, as K,O (%) #n fie Organic
Matter (%) g4 11-22 le1 C/N gendnanmsgiu fe 13/1-21/1 laenssudsi 1 dduyunisudnsign 61

UINFBRITININT TOIAINIAD NTTUATN 4 3 wag 2 NUAUNU 97 99 Wag 181 UIMFBNISIUUAT MINAIGY

Wevgndndlneaigdanuiuuseseunt 1 lugisfsudmau-naiad 2565 wuiingsuisn 2 inandn
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\dggean 2.02 Alansuren1s1auns wandsegeiitudAynadatunssuisn 3 4 uay 1 Alvnands
1.66 1.64 uay 1.58 Alansusien1snauns lagldianuwans1aiunieada uinssaisn 1 duansuunusie

MsANLETIEn BCR 2.18 50saunAensaAsd 4 uax 3 flA BCR 1.60 way 1.59 sud iy (Table 5.1-2)

Table 5.1-2 Growth, yield and economic data of coriander of the experiment in The Office of

Agricultural Research and Development Region 3, during August to October in 2022.

Plant height Plant weight yield income* cost
treatment BCR
(cm) (g/clump) (kg/m?) (bath/m?) (bath/m?)
1 214 b 14.0 a 1.58 b 190 87 2.18
2 24.2 a 15.1 a 2.02 a 242 207 1.17
3 213 Db 13.2 a 1.66 b 199 125 1.59
4 24.4 a 14.8 a 1.64 b 197 123 1.60
CV (%) 7.4 8.9 11.9

*Price = 120 bath/kg

Treatment mean follow by the same letter are not significantly different at a given level of significant.

nsneaeulgnindlinedilutangnsusuugans 4 gas Wuseudl 2 seninafieunaiau-suinay

[y |

WU 919 4 nIIEIIiAIEaRusENINg 21.34-24.38 udilues uaglvdmiiniade 13.23-15.11 n3use

[ [y

ne lnunssudsh 4 Winandnndugenan 4.64 AlanTusiensnauns wanaumsaiiegedided A
N35U387 2 3 waz 1 FelWinandn 3.82 3.80 uar 3.66 Alaniuron131uuAT AWEIAU ae9lsAn
n35u35% 1 Winanauunusion1samuanign BCR 4.21 709a911A8N553359 4 3 uag 2 de1 BCR 3.77

3.04 wag 1.85 auanau (Table 5.1-3)

Table 5.1-3 Growth, yield and economic data of coriander of the experiment in The Office of

Agricultural Research and Development Region 3, during October to December in 2022.

Plant height Plant weight yield income* cost
treatment BCR
(cm) (g/clump) (kg/m?) (bath/m?)  (bath/m?)
1 2144 b 13.96 ab 3.66 b 366 87 4.21
2 24.16 a 15.11 a 382b 382 207 1.85
3 21.34 b 13.23 b 380 b 380 125 3.04
4 24.38 a 14.82 ab 4.64 a 764 123 3.77
CV (%) 7.4 8.9 8.8

*Price = 100 bath/kg

Treatment mean follow by the same letter are not significantly different at a given level of significant.
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Figure 5.1-1 Coriander growing in green house after planting for 5 days .

Figure 5.1-2 Yield of coriander of the experiment.

5.1.2) MmsAnwiagugniwangaudan1sasyiulauaznananvasiudnglulsasay
nsnaaeslgniudigludanaufuns 4 nssuds 3 seunisudnlaelilawfsuianuan lusey

NMSWART 1 (AouUNUAUS-WwIBY 2565) WUl N55UTEN 4 uay 2 Tinandnas 7.96 uag 7.91 Alansu

v v ad o

AD 2 AITIBUAT WANF1INsadfeg1eiidedAgyAunssudsa 1 wag 3 filvinandsade 7.29 waz 1.94

Alansusie 2 M1319WRT AUAWU AN lUTBUNMSHART 2 (1HPUNTNYIAN-AAIAN 2565) NTIUTTN 4 2

way 1 Tnandmadluwnne 19 uni9asa 2.81 2.72 way 2.58 Alansuse 2 1519405 AUaaU
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waneneadfeg e itddyiunssuisi 3 ildnandends 1.45 Alanduse 2 asiauns dwluseu
nsuAndl 3 (FounanAu-funiau 2565) Tudrefinisaigiifdesainanmernamaizan wikanis
Wiiuladululumadefufuseunisndail 2 Tnenssudsa 2 4 waz 1 Winandsade 6.98 6.74 way
6.66 Alansuse 2 AN1BUAT MNEITU unnFaneaRRegeitedfyiunssuisi 3 Alvnandnais
3.14 Alaniusio 2 m13579n5 (Table 5.1-4)

INTBYATIY 3 58U WUIINTINITN 2 Aununsudnaian wasldndiuvessgladenisamu
ISP

(BCR) 519 14 3 0UNSHAAgeNIanvAU 1.55-3.55 58909u1A0NIINISN 1 dlA1 BCR 581319 0.85-

2.36 (Table 5.1-5)

Table 5.1-4 Growth, yield and economic data of celery of the experiment in The Office of

Agricultural Research and Development Region 3 in 2022.

Season 1st Season 2nd Season 3rd
(Feb.-Apr) (July-Oct) (Oct-Dec)
Treatment

weight yield weight yield weight yield
(g/clump) (kg/m?) (g/clump) (kg/m?) (g/clump) (kg/m?)
1 75.2 ab 729 b 26.0 a 2.58 a 51.2 a 6.66 a
2 73.1b 791a 26.2 a 272 a 54.0 a 6.98 a
3 19.7 ¢ 1.94 ¢ 9.09 b 1.45 b 202 b 314 b
a4 82.8 a 7.96 a 22.8 a 281 a 47.8 a 6.74 a
CV (%) 10.5 5.6 21.3 22.2 12.6 11.5

Treatment mean follow by the same letter are not significantly different at a given level of significant.

Table 5.1-5 Yield and economic data of celery of the experiment in greenhouse in The Office of

Agricultural Research and Development Region 3 in 2022.

Season 1st (Feb.-Apr) Season 2nd (July-Oct) Season 3rd (Oct-Dec)
treatment  yield income*  cost yield income* cost yield income* cost

BCR BCR BCR

(kg/m?  ath/m?d  (bath/m? kg/m?  (bathym?  (bath/m?) kg/m?d  (bath/m?d)  (bath/m?d
1 3.65 237 70.5 236 1.29 187 88.1 1.12 3.33 283 153 0.85
2 3.96 257 56.5 355 1.36 197 74.1 1.66 3.49 296 118 1.51
3 0.97 63.0 85.5 -0.26 0.73 105 103 0.02 1.57 133 181 0.26
a4 3.98 259 96.5 1.68 1.40 203 114 0.78 3.37 286 218  0.32

Price, season 1 = 60-70 bath/kg season 2 = 140-150 bath/kg season 3 = 70-80 bath/kg
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Figure 5.1-3 Celery in experiment plot in greenhouse in 2022, after planting (a) 9 days (b) 30 days
and (c) 35 days (harvesting stage)

Figure 5.1-4 Celery at harvesting stage of the experiment of treatment 1 to 4.

5.2 AmnanugndwsumsugnilnuuunueuiiadiansAvs rwmssamaeastluslseS ey
5.2.1) Anwrdaguandaniunisugninszninuusnauauluszuulsuiou
TudesiuldiTantan 4 ns5u3s Wud nssudshl 1 fivwea nssdsi 2 Yeuendn unaufu vie
wnausi (12:4:3:1) n35uA57 3 Yeugni1n ve Jovsin (4:1:1) uaznssaAsi 4 youendn n51e uny
uAs (4:1:1) n5337339 1 YanUgndl pH 4.7 Aeutrafunsa daunssaids 2-4 pH egszning 6.8-7.3 Total

Nitrogen (%) Total Phosphorus, as P,Os (%) wag Potassium, as K,0 (%) Aeutnes Tnenssudai 3 1

'
o

AUNUIANRINEA 28 UIMGD 2 MITIUAT @3UNTINTTN 2 4 Uag 1 daunu 61 114 way 375 UIneio 2

q

aa o

M1319URT ANE1eU Taenssudsh 1 Winandnlusenngaianae 2.52 Alansuse 2 A519UAT 5098930
Town N55UASN 2 3 way 4 Tinandmads 2.00 1.77 way 1.37 Alansuma 2 a1519uns udisu (Table

5.2-1)
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nsudnlnsenilusounsudnsoulduivgnstangUgnliiidunutananas el nssuisi 1
finuea yeuzndn ne Joyataura (2:3:1:1) n55u3B7 2 Yeugnin unaudu sy wnaud (12:4:3:1)
n3TUIBA 3 Youend1n n91e Yeyatauds (4:1:1) n35UIBA 4 Youznd1n wnaudu unaush Jeyataus
(2:2:2:1) WU N3N 1 Winasdnlnsenngsiian 1.12 Alansusle 2 ms1aiuns se9a8NABNTTNIET 2
Tinandn 0.95 Alanfusie 2 M319uns @IuN533339 3 waz 4 Iinananindu fie 0.92 Alandusie 2

M1519UR 5 (Table 5.2-2)

Table 5.2-1 Growth and yield of holy basil season 1% of the experiment in Nakhon Phanom

Agricultural Research and Development Center in 2022.

N5543% Plant height (cm) Shrub (cm) yield (kg/2 m?)
first second first second first second
1 20.2 a 333 b 7.90 a 14.19 bc 1.70 a 252 a
2 20.0 a 335a 7.39 a 14.18 ¢ 1.42 a 2.00 ab
3 174 a 33.5a 8.28 a 14.39 a 1.50 a 1.77 ab
a4 16.3 a 334 b 8.11 a 14.38 ab 1.25a 1.37 b
F-test ns * ns *x* ns **
CV (%) 13.15 0.14 7.11 0.84 31.21 28.42

Treatment mean follow by the same letter are not significantly different at a given level of significant.

** = significant P<0.01, * = significant at P<0.05, ns = non significantly

Table 5.2-2 Growth and yield of holy basil season 2™ of the experiment in Nakhon Phanom

Agricultural Research and Development Center in 2022.

N334 Plant height (cm) Shrub (cm) yield (kg/m?)
1 44.8 a 16.5 a 112 a
2 44.5 a 16.5 ab 0.95 a
3 46.5 a 16.4 ab 0.92 a
4 44.4 3 16.4 a 092 a
F-test ns * ns
CV (%) 4.49 0.23 28.43

* = significant at P<0.05, ns = non significantly

Treatment mean follow by the same letter are not significantly different at a given level of significant.
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Figure 5.2-1 Holy basil planting in narrow trough in greenhouse in Nakhon Phanom Agricultural

Research and Development Center in 2022.

5.2.2) Anwdaguandmiunisugnasseuniuuuneaulussuulseiou

msUgnazszwmilussuunauauluseunsudnd 1 19789 4 n35033 Wufeafunismaaesd
2.1(m3uUgnnsenn) Taswuingsudsd 1 Wuadunsesyivlnwasdminnonangsiian Warwgs
33.2 WUALIAT VUIANTINY 22 LOURALUAS waztiinnanAnay sEuMnd N siands 0.84 Alantuse
MTNLLAT UANANAINNTIAISBUREeTud AryBavneadd uiillefinnsandudunuuazdndiuneldse
n15AaYU (BCR) Wudngsudsd 2 fidunusiudifign 72.5 Umsensiaans I BCR 1.83 58983170

N35IAS7 4 wag 1 fiden BCR 1.24 way 1.10 awasu (Table 5.2-3)

Table 5.2-3 Growth and yield of mint of the experiment in Nakhon Phanom Agricultural Research

and Development Center-in 2022.

season 1st season 2nd
Treatment  Plant height Shrub Yield Plant height Shrub Yield
cm) (cm) (kg/m?) cm) (cm) (kg/m?)
1 33.2a 22 a 0.84 a 35.1 27.3 0.52 bc
2 25.8 bc 18 b 0.52 bc 33.4 28.8 0.67 ab
3 22.1c 17b 0.31c 27.7 30.3 0.82 a
a4 22.1 ab 17b 0.73 ab 28.5 32.5 0.41c
F-test x* x* ** ns ns *
CV. 7.6 6.9 19 8 9.8 22.5

** = significant at P<0.01

Treatment mean follow by the same letter are not significantly different at a given level of significant.
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Table 5.2-4 Economic data of mint of the experiment in Nakhon Phanom Agricultural Research and

Development Center in 2022.

Season 1st season 2nd

Treatment cost income* cost income*
2 2 BCR BCR

(bath/m?) (bath/m?) (bath/m?) (bath/m?)
1 152 168 1.10 107.5 70 0.65
2 72.5 133 1.83 725 90 1.24
3 82.5 80 0.97 82.5 120 1.45
4 122 153 1.24 73.5 60 0.81

a

msUgnaszunmilussuauieianugnansusulsslunmsnansevil 2 l6fanuan 4 nssuis
oA 33359 1 fiuea youzni1n ne1e Joyatausks (2:3:1:1) n351A57 2 Yeugninn wnaudu v
unAUAT (12:4:3:1) n353339 3 Yurni1d n91e Joyaiiuds (4:1:1) n35NIH 4 youznin unaudv
unaus Yeyatauia (2:2:2:1) Tanugniia 4 nssuislinaniaafaduladuanugauazvseudl
waneineiun1eaia lnedaugesendng 27.7-35.1 loufillng IUuansanusening 27.3-32.5 lwuiluns
FansaudBi 3 Wil wiinudsinussgefian e 0.82 Alansusionisauns fanuuandimisadifesnd
Todfafunssuisau Inenssudsd 2 1 way 4.8 Whiwdniede 0.67 0.52 uaz 0.41 Alansusenisng
AT MUEU (Table 5.2-0) 35357 3 1dunsndsitinelduazdadiunansuunusonisasugedian

Taeiisele 120 unsan1s19uss 4a1 BCR 1.45

Figure 5.2-2 Mint growing in narrow trough in green house in 2022.
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6. WAIUITZUUAIUANENINLINADNYD LTI TDULNDLNNUSZENTAINASHAANIHN

6.1 BBNLUULATNAILITZUUAIUANANINLINGBNN 1 TUls AT ULUULINENdMTUN1SHEAN

I
a £

Ifeenuuunazfndsgunsninaaeunasiiudayalsadoudiuau 2 159 wuunelnuazndann
Thsaestu shnsimungunsalluniafviogauasiiemeiliymuardvinavadsudouansia nu
Pragaumniifdssanenisndndis 12.00-16.00 u axfigamaiigs 35-40 ssmwaldes 0guu1 5 unsiAu
2565 (@uagiugana) Insaniaulsadouldifinfiuiiszuisonsiuuuaasadavdanld (Figure

6.1-1) ins1zardusruuAluAulsuTaul WA T uazlissuun1suiintayauarmiua uANT uLay

I
v o

AISIaY (Figure 6.1-2, (Figure 6.1-3) Inshnduguwesaamniivaranuty lngldandunisinaa
auiiaanuianlulsasesunazanmudululsasou dnvelinsiiunudulueiniAfsn1INURLeN
meimunuenvwadnaelinsiivanuyuliniu 85% msduiindeyanne 1 wii Wevihnisiaen

a tﬂy A 1 dy = 1 1 a =
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Figure 6.1-1 Point of temperature data record In greenhouses, the requirements for crop
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production are high or low.

Waveform Xy A Grap
veform  Digital | XY  AccumGraph Digital XY  AccumGraph
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(b)

Figure 6.1-2 Show temperature in green houses (a) temperature in-double roof greenhouses

i 0
220108 220107
14:42:06 02:42:06

(b) range of the temperature effect to plant production in 12.00-16.00 pm.

Figure 6.1-3 Development of hot air ventilation system when high temperature (a) the roof of
the greenhouse can be opened to cool down by having another layer of insect nets

inside (b) the roof opening and closing control cabinet
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Figure 6.1-4 Development of the environmental control cabinet (a) The developed

environmental control cabinet to control the fan and humidification pump.

| ol 7

Figure 6.1-5 Temperature and humidity sensor installation by fans to speed up the air in the
greenhouse to reduce the humidity, and increase the humidity in the air by spraying

mist with a small mist nozzle.
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siumuand LAy 30 waldein 19.03 Aasdedalus Arwduluoinagean 73.2 % figuvnd 32.5 asm
waldea fanm 3.6 wag 3.7 lnsflgumgiunfigean 45 ssmueaidos fan1w 3.8 Lag 3.9 F991nANTd)
nsfnwigamgilulsnieuiivinugainiulszmn 1 wes Tuginadidgmidonumgifetis
12.00-16.00 u gauvinilagluyie 35-38 s walBgauariaigean 40 asrnwalfea wazyisuunigly
vdsnilengean 44 sseniwaidea e 14.30 u. uazidevhmswurwenlulsaSeuyne 30 Wil azviily
9N IaNaIAN 38 aunde 22 samuagaznauninaungly 15 uit uanwlulsaseuasiinanin
wlathdui isgasiunaifiunutuluemaisns 19.03 Ansdedalus ferummonuundn 1z
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Haya3 Ter
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(b)
Figure 6.1-6 (a) Humidity and temperature in the double roof greenhouse in whole day (1 September 2022) (b)

Humidity increased, the temperature decreased during the aitical temperature period 1:00 pm. -
4:00 pm.
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(b)
Figure 6.1-7 Environment with 30 misting nozzles with fan (a) Humidity and temperature in
whole day (3 September 2022) (b) Humidification decreased temperature in

greenhouse during the critical temperature period 13.00 -16.00 pm.
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Figure 6.1-8 Environment curve in normal double roof greenhouse (@) Humidity and temperature in

whole day (2 September 2022) (b) The higher temperatures when low humidity in the period of crisis

temperature, 13.00 -16.00 pm.

143

15:53
15:57

——1iaual Temperature x10
—— tiaya2 Temperature x10
——Bua3 Temperature x10
tayal Relative Humidity x10
——1inya2 Relative Humidity x10

——1aya3 Relative Humidity x10

143



144

A Tso3au2duein.3 Juididuiu(dasinuviuan)

1000

900
800
700
- 600 2iayal Temperature x10
S sw 20aya2 Temperature x10
o]
S 200 i A = 1{n3]a3 Temperature x10
w ‘L dayal Relative Humidity x10
300
2aya2 Relative Humidity x10
200
2iaya3 Relative Humidity x10
100
0
SROELSRUZAUERULAEBEYNEIAZRURASRIPAERNRIE8YES
COrA AN T TN OCONNOONS O AANANMNN TN OOSNCENRO == NN M
A A A A A A A A A A A A A A A A NANANANANRN
Time(hrs)
(n)
= Q. dl = Qs 1
asTs93au2du @In.33u421913.00u-16.00u(Hasrnurnan)
800
700
600
&
S
S 500 .
= dayal Temperature x10
o
2 ) i~ -
5 400 A il M ' afaya2 Temperature x10
@ 2iaya3 Temperature x10
£ 300
£ . . .
5 2ayal Relative Humidity x10
)—
200 2iaya2 Relative Humidity x10
aya3 Relative Humidity x10
100
0
S T HARIFROITAHABRINRZIAINS I LT
R e B s T s T e B e T e T o T o - O A i I I S I s T T I e I I T T T
T A A A A A A A A A A A A A Ao
Time(hrs)
(V)

Figure 6.1-9 Normal double roof greenhouse environment : (a) Humidity and temperature in
whole day (4 September 2022); (b) Low humidity as a result of higher temperatures during the
temperature crisis period 13.00 -16.00 pm.
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[
¥ a =)

VAaed 3) WLIYRAIUANAINTURAANSIaLTnsaunsatuTinTayagamgTuasaudululsusou

yng 1 undl dethdeyaniiesgissuuannsonuaugung i limadneautulsifu 80-85% daas
LﬂuqmﬁﬁﬂﬁﬁﬂiiﬂﬁﬂﬂﬂL'%au lnsdlaqUula Calibrate measurement (Temperature & Humidity
instrumnent) 4) siflunsinaandsslulsaSounarfindssuy wifi Witesasunisii image processing
(Figure 6.1-10) Gaazideulosiufanssufl 2 Avsonuuunazimuiszuuuimsteyaisonisuandnly
Tsaeuse 10T WiemswandeTmnamnazamnm dsldihnsdmanmumioulsaSounu am. Smin

1
a 1 o =

Naganiiunisnud dwlvgszuu interet aelugudinnunion luidnludeaiingavensdyy 39

A

¥ a [V <

nsAnsandestufinlunisdnituieya uarlunsdaiiutoyadus wu gamnd Arwduduims A
au uaslulsadou arwduuazgnmgisu Fududunsdeulusunsuadafouooudieyludianis
yadeuwazUulily d2un1sduans Computational Fluid Dynamics, CFD eglutumeunisiiudoya
Mnniduwesazidudiudsimuniieulyyou (Boundary Condition) uazdmuaiieulususy (nitial
Condition)

nsfudunmsiunaaeuiuuien Anidedndgramnssiiagiuldfedssuunistufinteya
e gaunqdl wazALTy uazAndandeaiionisiinniuna (Table 6.1-11) wasdinsfamunsdignon

walulagnsuanugameasgauasnnelyrnulssau (Table 6.1-12)

Figure 6.1-10 Installing cameras in greenhouses and installing a wifi system to support image processing.
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Figure 6.1-11 Installation of data recording system equipment, light, temperature and humidity and

installation of cameras for monitoring at the company. Sri Chiangmai Industry.

X
LYY
N T

Figure 6.1-12 Follow up on safe tomato production technology transfer in greenhouse

conditions at the company. Sri Chiangmai Industry
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wandeludundmagouna 3 unaslddeefundusifemaludumassing q ludeuawieu 2565 wu
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ANy WU g SKba67/62-4 finsswuninsiian Ao 49.51 wuflung sesasnfe
SKb029-4-2-1 AAIUNTINTINY 45.45 LHUAIUAT kag SKbA51/62-5-2 TAIUNT1NTINU 43.40
WURWATAINAIAU duiuganyie IAUnTansany 37.39 wuswmg

anan wuin s SKba67/62-4 Sideneninniign Ae 16.66 Tenen/si osnnie SKb029-4-2-1 iite

v a0

feN 14.70 Yanen/eu waw SKbd51/62-5-2 fiveren 1291 Yenen/mu diuiuganiie ivenen 11.81 Yenen/siu

Table 7.1-1 Growth data of large fruit tomato in greenhouse in Si Sa Ket province in 2022.

varieties Plant height Width of shrub (m) branch inflorescence
/plant
(cm) NS EW average (branch/plant)
SKb029-4-2-1 52.7 45.2 45.7 455 8.79 14.7
SKBb388-2-1-3 58.6 35.7 36.4 36.1 7.71 12.5
SKb451/62-4-5 a6.7 32.8 40.8 36.8 5.73 11.3
SKb451/62-5-2 62.7 40.5 43.4 41.9 6.12 12.9
SKba67/62-4 67.2 49.1 50.0 49.5 7.15 16.7
Loog-Tor 48.6 37.3 37.5 5.25 11.8

A wHaNEAva sz damAe3lulsaEoy

ius SKba67/62-a Shiwmdinua 15.05 ndi/ka faun'nawa 27.38 Tadums Anueng 33.73
fadwns AU 4.90 fadwns Usunamesdsiiazanetnld 7.32 ssmuing aruuvuiile 0.62
TAunlaaluny

SKb029-6-2-1 fldaminna 26.55 n$u/ua fANun31aNa 33.68 fadluns ANE1IHA 31.82
fadwns Amamuie 5.43 fadwns Usunawesudiazareinld 6.90 ssrmusng anuuduile 0.75
TAunllaaiuny

SKba51/62-6-5 fivmiinua 21.05 n$u/ma fiauniema 29.46 Ta8WAs ANNEIINA 36.45
fadwns mamuie 5.15 Tadwns Usunaweswdiiazaretnld 7.49 esmusnd anuuduile 0.75

Wuggniie fhhwiinug 41.63 n$i/wa SANNaNa 43,74 TadlunT ANeHa 47.84 Tadins

AMUNUNLLD 5.84 Tadiuns USunawaaidenazateuils 5.75 93A1UsSng AU uLle 0.90 926269
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Table 7.1-2 Characteristics of tomato fruit growing in greenhouse in Si Sa Ket province in 2022.

o weight Width length  Pedicle length Thickness TSS firmness

vareties (¢/fruit) (mm) (mm) (mm ) (mesocarp) (mm) (brix) (n/m)
SKb029-4-2-1 26.55 33.68 31.82 9.31 543 6.90 0.75
SKBb388-2-1-3 14.99 31.34 23.82 8.22 4.55 10.08 0.44
SKbd51/62-4-5 21.05 29.46 36.45 7.63 5.15 7.49 0.75
SKb451/62-5-2 15.77 29.10 32.00 8.50 6.07 7.21 0.59
SKbad67/62-4 15.05 27.38 33.73 8.84 4.90 7.32 0.62
Loog-Tor 41.63 43.74 47.84 8.62 5.84 5.75 0.90

TSS = Total Suspended Solids

Table 7.1-3 color of outer skin of tomato fruit in greenhouse in Si Sa Ket province in 2022.

@

2N

U color
L a b
SKb029-4-2-1 50.79 19.70 41.55
SKBb388-2-1-3 37.95 24.40 16.96
SKbd51/62-4-5 48.21 33.13 25.37
SKba51/62-5-2 39.36 29.52 23.98
SKba67/62-4 41.41 32.36 24.20
Loog-Tor 42.01 33.48 27.47

AN MNaNE T amAnalvynUan il seS oumud I deuasiannnsinuesuasUgy U 2565 wui

[ v

Umiinuauziliowmea fiuggniie dumtdnrausilomauiniian fe 30.07 n5U/Na 5998911A9

SKbA51/62--5 St 23.33 nu/ma uay SKbas1/62-5-2 wniinua 20.70 n3u/wa
AL e Skba51/62-5-2 faunundeuindian Ao 6.07 fadiuns s0saew1 Ao
SKbA51/62-4-5 fipnamunile 5.42 fadiuns uay SKba67/62-4 Seramuiile 4.50 Tadiums dauiug
W3su (gnite) Sammuiile 5.03 Sadums
Sruaunadiate wuin ftusanite S wiunadereuniian fe 6.08 wa/de Suwiinuaswsedy
fia 816.03 n¥u/fu setasufie SKba51/62-4-5 fduaunaredouniian e 5.00 wa/de duivin
NATIIRERY AD 676.25 N3u/6u uay SKBD388-2-1-3 fis1ununaseteinniian fe 5.25 wa/de fuimiin

NATIUADAU AD 653.20 NSU/AU
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Table 7.1-4 Characteristics of tomato fruit in greenhouse in Nakhon Pathom province in 2022.

Weight Thickness Number of Fruit/ Yield
varieties (g/fruit) (mm) Bunch bunch (g/plant)
SKb029-4-2-1 7.18 4.25 a4.17 4.33 122.21
SKBb388-2-1-3 20.00 4.55 10.00 5.25 653.20
SKbd51/62-4-5 23.33 542 6.92 5.00 676.25
SKbd51/62-5-2 20.70 6.07 8.33 5.25 559.95
SKba67/62-4 14.43 5.16 7.00 4.50 353.53
Loog-Tor 30.07 5.03 8.58 6.08 816.03

1 ¥

nMsRSedule wudt suggniie danugunniige fe 94.25 wuRwns I1uiude 10.17 T muau
50990 Mg SKb029-4-2-1 flA13ge 85.08 Lwufiums Iuaute 10.17 U8 1Wug SKba67/62-4 fimnugs 82.25
WURLINT IuIude 11.33 Yo waziiug SKbd51/62-5-2 fimnags 77.25 Wuilmng S1uiude 11.75 e

Table 7.1-5 Growth data of tomato fruit in greenhouse in Nakhon Pathom province in 2022.

Nakhon Pathom Mukdahan
Varieties height (cm) Number of node height (cm)
SKb029-4-2-1 85.08 10.17 109
SKBb388-2-1-3 74.75 10.92 164
SKb451/62-4-5 71.33 10.42 118
SKba51/62-5-2 77.25 11.75 89
SKbad67/62-4 82.25 11.33 92
Loog-Tor 94.25 10.17 113

AugidemenaluafiugnlulsaSeugudidouasinnunnisinensynams 3 2565 wuin
aneiiug SKb029-4-1 fAnugenniign Ae 164 wuRAluAT 588N Ao SKba671/62-4 Tlmags 118
IUAWAT UWavaneiug SKb38s-2-1 fianuge 109 wufiums waziugiUSeuiiey (@nvie) dAuge 113
LYURALNAT

sunaam wpidomanalngivgnlulssSeugudidonavimuinisynams 9 2565 nuh

SKb388-2-1 S1urumasediu 4.19 wa Uwiindena 55.66 n3u AunT1eN 4.88 Hadluns A
g12ma 5.00 Siadiuns Auvuie 4.98 fafiuns TSS 5.13 pamu3ng

SKb029-6-1 Srurumasesiu 1.27 wa twiindena 53.20 n¥u untiaua 6.64 fodluns A

g1INA 4.57 TAALUAT ANUNUILLD 5.73 NaawUAS TSS 5.55 4AIUSND

150



151

SKbA671/62-0 S1uUHARDRY 1.54 1vtinsena 53.58 NS MU 9HE 4.04 Tadiwns A

Y1INA 6.25 AALUAT AUNULLD 5.88 Hadwuns TSS 5.44 p9AUSAD

SKba511/62-4 SAuIUKaResy 3.14 a Lviindena 57.54 NSl AUNTemE 4.14 Tadiuns

AMULIING 5.99 TAAWAT AINUNULD 5.26 Taawns TSS 4.43 89F1U3N

SKbba511/62-5 91UIUNARDHU 1.46 Na UIMUNmAeNa 55.39 NS ANUNI19NE 5.89 Nadluns

AMUYIING 6.05 TAAIAT AINUNULD 6.12 TaawAS TSS 5.14 99F1UING

WugiTguifigy (gniie) InuiuRasiesu 6.40 Ha Umtindena 61.05 NT1 AMUNTINHA 4.32

Taauns MNNE1INE 5.41 Taduns ANUMULLD 5.95 Taduns TSS 4.59 aarusng

Table 7.1-6 Characteristics of tomato fruit in greenhouse in Mukdahan province in 2022.

Fruit Pedicle Weight Width Length Thickness TSS
Varieties number (mm) (g/fruit) (cm) (cm) (mm) (brix)
SKb388-2-1 4.19 1.92 55.66 4.88 5.00 4.98 513
SKb029-4-1 1.27 2.00 53.20 6.64 4.57 573 5.55
SKbd671/62-4 1.54 2.26 53.58 4.04 6.25 5.88 5.44
SKbd511/62-4 3.14 2.04 57.54 4.14 5.99 5.26 4.43
SKbba511/62-5 1.46 4.95 55.39 5.89 6.05 6.12 5.14
Loog-Tor 6.40 2.04 61.05 4.32 5.41 5.95 4.59

Figure 7.1-5 Tomato fruit in 2022.
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8. Reuaznanineiunladeunluandrmiindnludnasspansnatuazindednduiheluzive

8.1 N15IVYUASNAUITINUNUAL5LT8 DOA-M3 AIUALAIINIIAEIN

8.1.1) NAFaUN1SHNANYEN TN UILUALSITEN DOA-M3

NNITNAFBULIS BT AT T IR Tan DOA-M3 lugnsenms 3 ans (Figure 8.1-2) tnluifiu

[ d'

Snwifigaumndgidu (4+2 asrneaideoa) Wunan 6 Weu NUIEATEIMITHALITEZANAUTN YT
UfFuusTmfunsedn Wdeiiiusnwiliuiu 6 deu Ao Widewdadining uasdninadesdniun
v Tnefusuavendoriunladen DOA-M3 ldunnaiafunieadd fe 4.67x107 uay 5.67x107
Talafidensu mudiy snzfidosiunladon DoA-M3 Lififinsenluidowdnd iuden et
Fosuumladen DOA-M3 luidewdatiing wasdninaissdniuaneiu feeifuinm 6 Wou lal

aa v [

finnuuanamsadftuuiinanewAuinw uiedusmannnilaaiengifuinw 3-4 Wou (Table
8.1-1 Figure 8.1-2) wazaINN1INAABUUTEANSAINATUANAIMTARN WU Fudodnning waztrilng
Aesdatuanenu newfu wasndauduly 6 e udnhuwdaveeduihdneiidoanlutnans &
UsyAndamanuaudamdadnldliunnssiumaadd Snshaidesimniladen DOA-M3 Tudmiiadn
oejsening 89 -100 Wesidudt variividetideniussanamaruaudmiiadnldides 5 Hou 3
msfndosiunladen DOA-M3ludmindnogsenine 88 100 Wosidus (Table 8.1-2 Figure 8.1-3)
dmunsuaniautowniladon DOA-M3 1un 100 n¥usteran wuin n1sldiadadioing drlnades

dniuanenu wavtiUden dauun1snEn 3.00 4.20 Uag 1.50 UM AuERU

Figure 8.1-1 Inoculum of Metarhizium DOA-M3 in 3 medias, including sorghum, coarse ground

kernels and paddy gain before preserve in refrigerator at 4+2 C.
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Table 8.1-1 Concentration of survival Metarhizium DOA-M3 after preserved for 1 to 6 months in laboratory of the Office of Agricultural Research and

Development Region 3 in 2022.

153

Treatment/ Concentration of Metarhizium DOA-M3 (colony/g) Cv (B) (%)
Media Before 1 month 2 months 3 months 4 months 5 months 6 months
sorghum 8.67x10"bBC 2.93x10%aB 1.30x10%0BC 2.97x10°bA 3.90x10%aA 1.60x10%BC 4.67x10'aC 18.20
kernels 3.90 x10%aB 2.60x10°%aBC 6.83 x10%aB 7.60x10°aA 6.30x10°aA 2.43x10°aBC 5.67x10'aC 15.87
paddy gain 4.00x10°cD 2.33x10%0D 7.00x10°cCD 3.33x10cA 1.27%10'bBC 1.53x10'bB 0.00bE 24.51
CV (A) (%) 13.46 15.57 14.96 12.18 20.52 13.99 22.85

Treatment mean follow by the same lowercase letter are not significantly different at P < 0.05

Treatment mean follow by the same uppercase letter are not significantly different at P < 0.05

Figure 8.1-2 Colony of Metarhiziumn DOA-M3 on PDA for 7 days, which cultured from the inoculum after preserved for 3 months in () sorghum (b)coarse ground kemels (€) paddy gain

153



154

Table 8.1-2 Percentage of infected flea beetle after 7 days of inoculation of survival Metharhizium DOA-M3 after preserved for 1 to 6 months in

laboratory of the Office of Agricultural Research and Development Region 3 in 2022.

Treatment Flea beetle infected by Metharhizium DOA-M3 (%)

CV (B) (%)
(Media) Before 1 month 2 months 3 months 4 months 5 months 6 months
Sorghum 100.0a 95.3a 100.0a 100.0a 100.0a 100.0a 96.3a 3.1
kernels 100.0a 89.0a 100.0a 100.0a 91.7a 100.0a 100.0a 9.6
paddy gain 100.0aA 100.0aA 94.3aA 91.7aA 88.7bA 100.0aA 0.0bB 8.2
control (water) 0.0b 0.0b 0.0b 0.0b 0.0c 0.0b 0.0b 0.0
CV (A) (%) 0.0 15.4 6.7 15.6 6.8 0.0 0.0

Treatment mean follow by the same lowercase letter are not significantly different at P < 0.05

Treatment mean follow by the same uppercase letter are not significantly different at P-< 0.05

Figure 8.1-3 Vegetable flea beetle infected by Metarhizium DOA-M3 for 7 days (a) compared to control (uninoculated) (b)
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8.1.2 nageun1siidaueiumlsifen DOA-M3 AuAuamsindnlunineds anm
wlaanaaes
NIINAFBUATIN 1 DU — HQuIgu 2565

'
0 YV aw v )

MnMsnageuaIUaNmdainluniEan nulamaaes NEnIdewasiRuINITNYATUnd

1%

3 Jandnveuunny wull nIsuIsAaNuaTsAdl fipronil 5% SC 8ns1 50 Haddnssaul 20 s NNdUAY

v v Y v

muaumlindnlaafiga wusrmdadnidvhatednninedsludunvii 6 e 0.05 dasens1uuns

q

sosaan Ao nslddsusiunladon $n91 2,000 nfusoth 20 Fns wae TAdeudesdnguuas fdwau
AMIAEN 0.35 wag 0.45 AINONITINUAT MUY (Table 8.1-3) dIMTUNAKAAVBININGT WUT
N353 aanuansiadl fipronil 5% linandnselsuniian Ae 1,041 Alansu/ls vaugdingsadsouls
wanARlaiuansnafuyaR Tnenandnadeysening 419-694 Alansu/ls (Table 8.1-4)

nIAFEUASeTl 2 ieugaiaL- SunAw 2565

MNNMINAFeU WU samsiadniudvhaiednnnaddludunia 8 ndsannneenwdn 410
Q930 waznsnsaaniuansiadl fipronil 5% SC Fafuriumlsidoy Sn1 2,000 niuser 20 dns uae
Tdeunlesdngusas anusamueuisvsindnlddliunndstumeada Tnewudnusasiadniede
0.34 1.50 Az 1.50 AI9OMNTIUUAT AIUAIAU (Table 8.1:3) EMTUNANGNYBINNNI1GA S WUTINN
nssuitlinandmadeselsliunnsiistumsadn Tnglinandnegsening 2,158-2,431 Alansa/ls (Table

8.1-4)
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Table 8.1-3 Number of flea beetles found on Brassica rapa L in the experimental field of Metarhizium DOA-M3 application in the Office of Agricultural Research

and Development Region 3 in 2022.

Season 1st (April-June, 2022.)

Season 2nd (October-December, 2022.)

ATIUID Number of flea beetles after planting Number of flea beetles after planting
2 weeks 3 weeks 4 weeks 5 weeks 6 weeks 8 weeks 9 weeks
Metarhizium DOA-M3, 500 g/20 | of water 0.60c 0.40bc 0.20bc 0.20ab 0.75c 2.11a 2.00b
Metarhizium DOA-M3, 1,000 ¢/20 | of water 0.65c 0.65cd 0.45c 0.60c 0.80c 4.03b 2.61b
Metarhizium DOA-M3, 2,000 g¢/20 | of water 0.30b 0.40bc 0.10ab 0.30b 0.35ab 1.48a 1.50ab
Nematocide 0.25b 0.25b 0.30c 0.15ab 0.45cb 1.16a 1.50ab
fipronil 5% SC 0.00a 0.00a 0.00a 0.00a 0.05a 1.27a 0.34a
Control (water) 0.85c¢ 0.80d 1.35d 0.80d 1.50d 4.24b 3.31c
CV (%) 21.82 25.11 31.39 37.15 35.31 18.66 36.91

Treatment mean follow by the same letter are not significantly different at P < 0.05

Table 8.1-4 Yield of Brassica rapa L in the experimental field of Metarhizium DOAM3 application in the Office of Agricultural Research and Development Region 3 in 2022.

Treatment Season 1st (April-June, 2022.)

Season 2nd (October-December, 2022.)

Number of shoots and branches/tree

yield (kg/rai)*

Number of shoots and branches/tree

yield (kg/rai)*

Metarhizium DOA-M3, 500 g¢/20 | of water 2.04 694b 1.51 2,288
Metarhizium DOA-M3, 1,000 ¢/20 | of water 1.85 579b 1.38 2,267
Metarhizium DOA-M3, 2,000 ¢/20 | of water 1.75 577b 1.49 2,158
Nematocide 1.65 548b 1.56 2,298
fipronil 5% SC 1.89 1,041a 144 2,431
Control (water) 1.66 419b 1.82 2,324

CV (%) 19.34 26.41 12.29 9.00

Treatment mean follow by the same letter are not significantly different at P < 0.05
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8.2 MyIyuariaudingunlsiden DOA-M8 AtuANWaEINIUnY

8.2.1) vAdaUNISNARYENETINUIUAlSITEN DOA-MS

MnmsnadoumIsuiaTesunlsdon DOA-MS Tugnsewns 3 gns (Figure 8.2-1) wluifiv
Snunfigamnfidify (4+2 ssrwadoa) 1Wunan 6 1Weu nuingnsesuazszezianiusnwil
Uffuusswiumeadn Wderiiusnwlduu 6 ieu Ao Wiewdatvhe uasdnlnadesdaiun
e uAFadesnunladen DOA-MS lufudeudatnlnauanenu (1.37x10° taladsonty) §
innifidewdedinseshadiodfynieada vasfidosunilagon DoA-MS LifiFnsonluite
wisdmden fesinaudesunladey DoA-MS lufiTewdatiing uasdilwadesdnfuaney
fiogiiusnw 6 1eu liflanuuandnmneadfsuimanewiuinu udiiuTnamniigaiiongiu
$nw 3 uag 4 Waumuanu (Table 8.2-1, Figure 8.2-2) LLazmnmsmaauﬂszﬁm%mwmuauLW?:&J

|
v W

1 o & <3 ¥ | v & v 6 1 v & 1% A Y o
nAUEy WU WTeLanT1INS kardlnaldesdadunreu ﬂ’EJULLaSVia\‘iLﬂUI’J 6 LABDU LAIUIUN

nanveredudaduaidoanludieae duszdniamauaundednduihelalduandsdunieadd In1s

Andesumlsidoy DOA-MS lumasdnduieegsewing 90 -100 wWesidus wag 81.7-100 wWosidud

Y v |
A a3 v a a a v v

MNaRy weieiusneld 6 weu wuln waetnaing dussdnsanaruaumasdnduiteingn
< v & o ¢ Ao & & v & ~ a a A P
wintnlwaiesdnivaveu vausniewantilieniivssdninmaiuaumasdnduiiglaiies 5
Wou finmshnigesiunlsidon DOA-M8 Tumdsdniuiheegsening 81.7 -100 wWosidud (Table 8.2-2,
Figure 8.2-3) @wSumsuanirudiawmilsi@ey DOA-M8 wunn 100 nSumevIn wuln NMstduand1Iing

Trlnadesdn Iuave1u uasd1laen SAununIsHER 3.00 4.20 war 1.50 UM ANEGY

Figure 8.2-1 Inoculum of Metarhizium DOA-M8 in 3 medias including, sorghum, coarse ground

kernels and paddy gain before storage in refrigerator at 4+2 C.
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Table 8.2-1 Concentration of survival Metarhizium DOA-MB after presenved for 6 months in laboratory of the Office of Agricultural Research and Development Region 3 in 2022.

Treatment/ Concentration of Metarhizium DOA-M8 (colony/g)
. CV (B) (%)
Medias Before 1 month 2 months 3 months 4 months 5 months 6 months
sorghum 2.67x10'bC 1.83x10%bC 1.43 x10%aC 6.00x10%aA 3.90x10°aB 2.33x10%C 9.33x10"bC 19.65
kernels 2.87x10%C 3.73 x10%aC 1.57 x10%aC 3.67x10%aB 6.30x10%aA 1.20x10%bC 1.37x10%C 22.46
paddy gain 1.45 x10°cB 2.67 x10°cB 3.33 x10°bB 3.00 x10"bB 3.67 x10'bA 2.0 x10°cB 0.00cC 18.95
CV (A) (%) 14.70 2191 22.85 18.30 20.37 14.12 16.84

Treatment mean follow by the same lowercase letter are not significantly different at P < 0.05

Treatment mean follow by the same uppercase letter are not significantly different at P < 0.05

Figure 8.1-2 Colony of survival Metarhizium DOA-M8 on PDA for 7 days after preserved for 3 months in (@) sorghum media (b)coarse ground kemels (c) paddy gain
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Table 8.2-2 Percentage of cotton leafhopper infected for 7 days after inoculated with survival Metharhizium DOA-M8 after preserved for 1 - 6 months in

laboratory of the Office of Agricultural Research and Development Region 3 in 2022.

Treatment Cotton leafhopper infected by Metharhizium DOA-M8 (%) CV (B) (%)
(Media Before 1 month 2 months 3 months 4 months 5 months 6 months
sorghum 90.0a 90.0a 100.0a 100.0a 100.0a 90.0a 100.0a .9
kernels 81.7aB 100.0aA 100.0aA 100.0aA 90.0aAB 100.0aA 83.3bB 5.6
paddy gain 100.0aA 81.7aA 91.7aA 100.0aA 90.0aA 100.0aA 0.0cB 9.4
control (water) 0.0b 0.0b 0.0b 0.0b 0.0b 0.0b 0.0c

CV (A) (%) 11.1 11.1 8.1 0.0 16.5 9.8 0.0

Treatment mean follow by the same lowercase letter are not significantly different at P < 0.05

Treatment mean follow by the same uppercase letter are not significantly different at P'< 0.05

S0 s

Figure 8.1-3 Cotton leafthopper infected

T e

by Metarhizium DOA-M8 after inoculation for 7 days (a) compared to control (uninoculated) (b)
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822) wesgumslddaasiiuenladen DOAMS eruammaEs nauihehas T san e amases

Mnmanageumuauasdniufheluusdeanmudamaaes figusitouasinuininuns
UATWUN FINIAUATINUL LADUNUIBU-NOATNIEY 2565 WUd1 NITuABAANUEATTLAT imidacloprid
10% SL m31 20 faddnseotn 20 Ans Fafaeiunladen §091 1,000 uaz 2,000 ndureti 20
Ans annsomuaudsinduiheldfiuienty lienuuandomeeda Trenwuduaundsdndu
fhewade 0.23 035 uax 0.43 faderen musdy vawmiuadsll 4 (Table 8.2-3) dufunanAnues
unde (Fuwandn 4 ads s5zpvan 4 dand) nuimnnsaisliandandoselsliwneeiuma

ann aeglvinandnegsening 580-712 Alansu/ls (Table 8.2-4)

Table 8.2-3 Number of cotton leathopper found on eggplants in the experimental field of Metarhizium

DOA-M8 application in the Nakhon Phanom Agricultural Research and Development Center in 2022.

AS5US Number of cotton leafhopper per shoot
Before After spraing
spraying 1st 2nd 3rd 4th
Metarhizium DOA-M8, 500 ¢/20 | of water 1.45 0.98ab 1.28b 0.50a 0.93b
Metarhizium DOA-M8, 1,000 ¢/20 | of water 1.38 0.73a 0.63a 0.33a 0.43a
Metarhizium DOA-M8, 2,000 ¢/20 | of water 1.55 0.80a 0.50a 0.50a 0.35a
imidacloprid 10% SL 1.18 1.05ab 0.68a 0.33a 0.23a
Control (water) 1.60 1.48b 1.00ab 1.50b 1.60b
CV (%) 20.36 17.79 21.67 18.94

Treatment mean follow by the same lowercase letter are not significantly different at P < 0.05

Table 8.2-4 Yield of eggplant of the experimental field of Metarhiziurm DOAMS8 using to control cotton
leathopper in the Nakhon Phanom Agricultural Research and Development Center in 2022.

n3su3s FUIUNG/GAU nandn/ls* (Alanu)
Metarhizium DOA-M8, 500 ¢/20 | of water 5.07 580
Metarhizium DOA-M8, 1,000 ¢/20 | of water 6.76 712
Metarhizium DOA-M8, 2,000 ¢/20 | of water 5.96 685
imidacloprid 10% SL 6.58 709
Control (water) 5.62 701
CV (%) 21.55 25.22

Treatment mean follow by the same letter are not significantly different of DMRT at P < 0.05

* planting area 1 rai = 2,000 tree, spacing 80 x100 cm, harvested in 4 weeks
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Table 8.1-4 Yield of Brassica rapa L in the experimental field of Metarhizium DOAIM3 application in
the Office of Agricultural Research and Development Region 3 in 2022.

Season 1st Season 2nd
Treatment
(April-June, 2022.) (October-December, 2022.)
Number of shoots yield Number of shoots and  yield (kg/rai)*
and branches/tree  (kg/rai)* branches/tree
Metarhizium DOA-M3, 500 ¢/20 | of water 2.04 694b 1.51 2,288
Metarhizium DOA-M3, 1,000 g/20 | of water 1.85 579b 1.38 2,267
Metarhizium DOA-M3, 2,000 ¢/20 | of water 1.75 577b 1.49 2,158
Nematocide 1.65 548b 1.56 2,298
fipronil 5% SC 1.89 1,041a 1.44 2,431
Control (water) 1.66 419b 1.82 2,324
CV (%) 19.34 26.41 12.29 9.00

Treatment mean follow by the same letter are not significantly different at P < 0.05
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ANSIHNUINT 1.1 F18TDLNWYHTNITINNAADUNSHANDBYAEN B NTIANSTHUUNALRNEN LN DN LUSZE NS N

nMenaRlLNUNYRINI wringasell U 2565

4 nnawUag
NYAINT g
X y
1 wevesiu niding 59 myjfl 16 suavnelan sunethuile 239662 1959772
2 wwauney unsiaun 118 myifi 16 shuamelan sunathuile 235504 1961703
3 uimssium Rundes 126 il 16 shuamelan sunathuile 241153 1958567
4 welnyad AU 60 vyjfl 1 suamelan sunethuile 238889 1963400
5 wNgAN WIN)a 163 myifi 1 suamelen §nethuile 237985 1961667
6 wwdugy dand 59 vyffl 1 dwamelan unethuile 238831 1962831
7 undriu Junsens 164 myjfi 1 suamelan s1nethuile 236844 1961678
8 wwewd Tall 51 vyl 16 svamelan sunethuile 233882 1959885
9 UNANWTT NN 67 wyjfl 16 suamelan sunethuile 238407 1961464
10 weanfesd Shwni 68 il 16 siuamelan sunathuile 237969 1961628
11 weUseivg wseum 13 il 16 duamelen snetuiie 237938 1961692
12 wwemydy A1) 41 mﬁ 10 sivvamelan suneU ule 236112 1961441

A1 UINT 1.2 NAILATIZIAU LUBINAADULAZWAILINISHAND DUAIBITNITIANITRUUNALNAIU

WainUsEANSAnNINARlUNGNN¥AINITNINgAsT T 2565

. o oM Avai.P Exch.K . -
a1y LNWAINT pH anwzau
(%) (ppm) (ppm)

1 UIENBITU NANG 6.82 0.82 95 115 AunT1eUuTIU
2 UIYFUNIY FUNSLEU 7.12 0.52 18 a7 AuNTIeUUTIU
3 WMDY Amdes 6.08 0.60 5 75 AuNTIEUUTIU
4 wwlnyad AU 5.89 0.40 8 55 AuUNTIEUUTIY
5 WNPAL NIUNA 5.09 0.82 8 66 AuNTIEUUTIU
6 wedugy dana 5.35 0.36 8 61 AunTeUuIIu
7wt dunsens 5.39 0.76 23 63 AunsigusIy
8 U9OUIA Ul 5.80 0.34 7 41 AunTevusIu
9 UIEWUTT 2ENS 5.39 0.55 10 28 AuNTIwUUTIU
10 uNaNLAYA $nevIf 4.85 0.85 9 19 AunsevusIu
11 wiUsshvg wnseum 5.33 0.51 16 17 AuNTIeUuTIY
12 Wty AN 6.09 0.87 162 100 AunsIeUuTIU
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ANSIUINT 1.3 519UDLNEHTNT LUAINAADULATHAUINISHNANDDYAIBITNITIANTHUUNALNETUY

awinUsyansa nnsanlungununsnsdawiaynamg U 2565

L. y fiog nakUas
a6y 318YBNWAINT —— - —
wan wy dua dune dwmda Zone  x y z
1 wedee) Andwiug 155 1 audu  dles ynans  48Q 467815 1810567 153
2 uddefun @uniwg 275 1 eufu ey ynewins  48Q 467790 1810550 154
3 wgdase Andeus 163 1 aufu ey ynemns  48Q 468783 1810366 152
4 wweedTad feseius 81 1 eufu ey ynems  48Q 468964 1810493 159
5 wgvewednd @31 202 1 awdu  les  unawns 48Q 466371 1812685 163
6 wewmuas Anius 298 1 awdu ey ynewis  48Q 469397 1809540 151
7 weldyn Andeius 219 1 audu dles ynes  48Q 469191 1809076 162
8 wwypdeu Aeneius 24 1 eefu ey ynems  48Q 466455 1809538 161
9  weiAvg newivy 20 6 auwdu des ynewis  48Q 467030 1809797 152
10w ms wsuu 283 12 aufu ules ynans - 48Q 462942 1810611 165

A1519RUINT 1.4 NAILATITAY WUAIVAEDULAEHAIUINISNANDDYAI8IBNITIANITUUUNEUNAY

ainUsyAnNSAnnINEnlungununsnsIwinynams U 2565

. . OM  AvaiP ExchkK  _  _ Jemuardiasiznau (nn./1s)
a0u INWATAS pH AnuvazAy

(%) « (ppm) (ppm) N P,0Os K,O
1 wedeen Anaenud 5.15 0.68 9 44 funsteludiu 18 6.4 12.8
2 udadefun auning 5.34 0.58 13 53 funsrevusiu 18 4 12.8
3 Wwddsy Anaus 5.41 0.67 7 37 funsteludiu 18 6.4 12.8
4 wwedin ANNIWUS 5.68 0.72 13 52 Aunsievusau 18 4 12.8
5 wengwedng AT 5.20 0.94 13 20 Aunsreludu 18 4 16
6 WIBINUAT ANKNWUS 5.20 0.89 13 19 funsieUusau 18 4 16
7 weliyn Andeius 525 072 5 83 AunsneyusIu 18 6.4 8
8 wnyind Andeius 504 063 10 46 AunsneyusIu 18 6.4 12.8
9  weifug naiiey 542 0.89 6 83 AunseUuTIY 18 6.4 8
10 WREANT NTTUWN 4.93 0.93 14 64 Aunsnevusiu 18 4 8

nuewn Nsldderennunsng gns 15-15-15 dns1 100 nn./ls (N-P,0s-K,0 = 15-15-1
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A5NMARWINT 1.5 nslidenuaiesizviau dwmsududuenas nsidunnisinuns, 2564

F18N1TINATIEN AATIEN USinausigemnsiuuziil

unIgTng (OM) (%) <0.6* 16 Alan3u N /ls
0.60-1.00 16 Alansu N /13

1.00-2.00 8 Alansu N /s

>2.00 4 Alansu N /s

Woanesa (P) @aansu/Alaniu) <5 8 Alansu PO, /s
5-30 4 Alansu PO, /s

>30 2 Alansu P,0s /ls

Tnunaden (K) @aansu/alansu) <30 16 Alansu K,0 /s
30-90 8 Alansu K,0 /s

>90 4 Alansu K,0 /s

* psUsuURRumeTanduvsganls-un visedeBuvid 651 500-1,000 Alansuuvtinuvissiols
37: LenanTIvnis. Auusiinslddenuaiassiaudmsuiivlsiasugia mslddedmsuiudusuas. nedide

AU UITUNISHANNIINNTAEAS. NSUITINTLNYAT. 2564

a a |+ i+ | a fa
M15190NUINN 1.6 ﬂiMﬂJﬂﬂﬂﬁij%@«ﬂWiﬂi LLazmﬂaﬂsmmnmmmu RIENIBEGRMNGE:

WWUINTHENDDEAIYTINITINNTHUUNAUNAIY FINTAYNAMIT U 2565

nslddevasinensns nslddenuaniiasizeinu
AU NEANSANS Rlansu/ls) Mansu/ls)
N-P,0; K,0O N P,O5 K,O
1 Wty ARRUS 15-15-15 18 6.4 12.8
2 UAINALT dunsng 15-15-15 18 4 12.8
3 YIUDATY ARINNUS 15-15-15 18 6.4 12.8
4 Wgod T ARG 15-15-15 18 4 12.8
5 wevswdnh @3 15-15-15 18 i 16
6 WGLINUAT ARIIAUS 15-15-15 18 4 16
7 wigldyn Andeius 15-15-15 18 6.4 8
8 WYYIAY ARdeuS 15-15-15 18 6.4 12.8
9 Weifug nelitey 15-15-15 18 6.4 8
10 wNenIns YU 15-15-15 18 4 8

nUeme Inwasnslalegns 15-15-15 (N-P,05 K,0) 8131 100 Alansu/ls
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192

AALUAINAZBIU NSNAFBULATHAILINISNARLUEIULNAINI8ITNT

fansuuunanNauiieansuyunsaslungunwnsnsSaninniwdug U 2565
el P flog wauUag
Uan remR fua guna  Jwmda  Zone X Y z
fugneu  wdunsiig Inomg haw! dos  nwdwg  48Q 337422 1838594 194
weAnia a3le nAu Wiee  nwdAug  48Q 342702 1836941 204
uavenduni funan v Wes  nwdAug  48Q 342654 1836970 194
wedees uaum hia! Wos  mwdwg  48Q 338819 1841246 202
WNANYT AUBNAIIY a1u"7 Wiee  nwAug  48Q 342810 1836483 190
TR VR FRUT G (T R ELHI d1um dlos  nwdwg  48Q 338947 1836497 191
WeITEens aulnd anatus aviadus nwdud  48Q 345470 1852214 182
waanla sunn Tuwdundes  afadus nwdu$  48Q 346227 1843100 197
wwaudnd nindiu iy Wes  nwdAwg  48Q 342702 1836941 192
wnUszuay vy iy Wes  nwdAwg 48Q 347226 1841090 187
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MIWUINT 1.8 LnunInT nadaserauaudanu n1sldden3@dnsinueinseriaunuitnagey wagn1siideTBinunsns wamegaulaginmuins
HARTUAIUE A5 IINNTHUUNALRNETUN AR UYUNSHAR TUNauIN¥RINIIInnIwWaUg U 2565/2566

- - U%N’]ﬂ.!ﬁ’]ﬁ!@’]ﬁ’]iﬁi‘ﬁﬂéﬂ ﬂ‘%mmﬂamﬁﬁiﬁif Ysuaunsldlendl
NAQALAIISHNU o ° . 2 o ° . aa '
4o ansuuz (hn/ls) Assensuzin (nn./1s) nwnsns (nn/ls)
: oH OM  AvailP  Exch.K N P,Os K,O  46-0-0 18-46-0 0-0-60 15-15-15 16-16-8 15-5-35 0-0-60
(%) (un/nn)  wAa/nn.)
wgunsiiy Inand 562  0.34 9 36 8 2 4 15.7 4.3 6.7 50 0 0
weandan a3l 549  0.31 10 20 8 q 8 14 8.7 13.3 0 70 0 0
waeuduns dunawn 600  0.36 31 24 8 1 8 16.5 2.2 13.3 0 0 50 0
UNUIOT Hauil 546  0.23 11 57 8 2 4 15.7 4.3 6.7 50 0 0 0
UNANYT QUDNEIIY 544  0.23 9 15 8 2 8 15.7 43 13.3 50 0 0 0
WBANFUS HIDUR 590  0.18 12 80 8 2 a 15.7 43 6.7 50 0 0 0
Weszgns ouNna 599  0.37 18 95 8 2 2 15.7 4.3 33 50 0 0 0
uadnla ouwn 586  0.29 74 85 8 1 i 16.5 2.2 6.7 50 0 0 0
Waudng nweu 542 044 30 26 8 2 8 15.7 43 13.3 50 0 0 0
wsUszuen 31Ty 558  0.28 14 49 8 2 4 15.7 4.3 6.7 50 0 0 0
ARG 1.9 LNYATNS ﬁagj fifauUas HadmssanUiny wuamageukazimunsianiudends Jamdndugll U 2565
ANTINBINA ANINAU QMﬂﬁﬁUé ﬁ‘lﬂﬂu YIgU - WEHENIAN ﬁqmem ﬂiﬂ{]’]ﬂll R fT‘lJEJ’]EJ‘lJ ﬁ!’sﬂ']ﬂll wqﬁ%mem i'JiJ/LQ’a‘IEJ
Ul u@iagiuns) 36.3 74.6 200 58.3 196.5 74.6 198 192 372.8 25 64.6 1,492.70
FuuTUHUaN 3 7 6 4 11 7 14 12 20 6 9 99
g iiasan (°o) 32 31.3 353 34.5 33.6 35.2 337 325 31.6 31.1 32.4 33
qmgﬁ@?qqm (°%) 195 20.8 23.6 233 2338 24.1 24.4 24 24 22.3 22.3 22.9
qmmqﬁmﬁ' (°w) 255 25.7 29.1 28.7 28.1 29.3 285 279 271 26.7 272 27.6
mm%uz%’uﬁmégqqm 82.8 84.3 86.1 82.7 89.9 88.2 92.3 93.1 95.6 88 87.5 88.2
mm%uz%’uﬁméﬁqqm 39.4 473 45.2 4a.1 535 48.4 58.1 60.6 67 55.9 535 52.1
mudIndads %) 625 67.6 66.9 64.6 74.7 70.3 78.1 79.2 84.9 73.2 715 721
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Y
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%a—aqa ﬁagimwmsns niawUag Na?mmmu —
pH OM (%) Avail P (Un./an.)  Exch. K (un./nn.) vnvainu

1 wilva 114 11.15 f.agnzuun omwedin 2. 4098 47p 758178 1699426  7.30 0.4595 56 61 loamy sand
2 wwetdey 5vUN 14 1.15 a.agaguwun o.mwalin 39093 4P 758594 1697063  7.53 1.0694 49 123 clay loam
3 wwaln nanans 114 11.15 a.agnzuun mwadin 2. 4098 47P 758558 1697809  7.34 0.7853 10 a7 clay
4 welnlsan vy 14 31.15 aazazlUn a.mwain 2.9u9d 47P 758109 1696654  7.29 0.8939 35 112 clay
5 wgauws wnunang 99 11.15 f.agazhuUn omwaln 2. 4ol arp 759201 1698389  7.07 0.4595 1 a6 loamy sand
6 unfeu Unsenans 125 11.15 p.agazuun omwedin 24098 4rP 758690 1696347  7.09 0.7686 30 64 loamy sand
7 ugviesed qunans 127 115 aogasiun anwain 2.9u93 47P 757679 1698930  7.29 0.6266 8 50 sandy loam
8  wafies dunans 56 11.15 f.agazhUn onnaln 2. 4u9i arp 759119 1696695  (7.81 0.9858 95 125 clay loam
9 wwady Junan 132 11.15 p.agazuun omwedin 2. 4098 4rP 758407 1696189 684 1.2615 145 109 sandy loam
10 wsEuns guugn 7 .15 pagpzlun ainwadn 3.9u08 4rP 758497 1699062 ~ 672 0.6851 23 98 sandy loam

a

z:ll = I av a ¢ vaa % a LY ] (% (% v o IS
A1FNHNUINYT 1.11 LNWATNT oy NANLUAY NAIATITVAUUAAU LUAIVNAZDULAENAIUININANNUFN UL YA 391nInvend U 2565

Y

HaAATIZVAY S ailwnuAReTEiay (/) Yiunadedsinensns (n/ls)
- - oM Avail P Exch. K ansde
winvashy pH N PO, KO 46-0-0 18-46-0 0-0-60 N P,Os K, v
(%) (un./nn.) - @na/nn) (50 nn./13)
1 wglya Aum loamy sand 730  0.4595 56 61 8 1 il 16.5 2.2 6.7 7.5 3.5 9 15-7-18
2 weioy 25U clay loam 753 1.0694 49 123 8 1 2 15.7 2.2 3.3 7.5 3.5 9 15-7-18
3 WIYANN 9nanNag clay 7.34 0.7853 10 a7 8 2 a4 15.7 4.3 6.7 8 4 a4 16-8-8
il wglnlsan a5 clay 729 0.8939 35 112 8 1 2 15.7 2.2 3.3 75 75 75 15-15-15
5 UIGEUNT  LNUNAND loamy sand 7.07 0.4595 1 46 8 4 a4 14 8.7 6.7 8 4 il 16-8-8
6 w1aRou Usenans loamy sand 7.09 0.7686 30 64 8 2 a4 15.7 4.3 6.7 23 0 46-0-0
7 weResnl Amna1e  sandy loam 729 0.6266 8 50 8 2 4 15.7 4.3 6.7 8 4 4 16-8-8
8 wafes funans clay loam 781  0.9858 95 125 8 1 2 15.7 2.2 33 7.5 7.5 7.5 15-15-15
9 WPAsH qunNans sandy loam 6.84  1.2615 145 109 i 1 2 11.5 2.2 33 7.5 3.5 9 15-7-18
10 UNSEUNT_ OLNUER sandy loam 6.72 _ 0.6851 23 98 8 2 2 15.7 4.3 3.3 7.5 7.5 7.5 15-15-15
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[

d1Uends MeIBnsTanswuunalkauieansuunHanlunguinensnIdmianuesdidng duanadn gunewles Jwriavuesdiag U 2564/65

195

- - Usanmusipewnsitldiage Usnaudiafiild Ysuaunislddewndl
NAILATIZIAL . . 4. . N
4 ansuzin A39OATILUZUN WnwAsns
Ya-dna
oM Avail P Exch. K N P,Os K,O 46-0-0 18-46-0 0-0-60 15-15-15 16-16-8 0-0-60
pH Q) s 1 o~ L 1 ) L 1
(%)  (mg/Kg) (mg./Kg.) (Alansu/13) (Alansu/ls) (Alansu/ls)
1. YN9DUIA TN 4.82 0.3521 21 53 8 2 4 16 4.5 I 25 50 25
2. wgaAs @l 5.46 0.3028 48 27 8 1 8 16.5 2.5 13.5 25 50 25
3. WEUNAA @Uli 4.57 0.3438 14 19 8 2 8 16 4.5 13.5 25 50 25
4. weaulR bvesni 5.31 0.2938 16 9 8 2 8 16 4.5 13.5 25 50 25
5. weyyds eismlas 485 0.3271 26 52 8 2 a 16 a5 7 25 50 25
6. UNEEANS UDEISAY 5.19 0.2563 12 37 8 2 4 16 4.5 7 25 25 25
7. WU V1557 508  0.3250 9 59 8 2 il 16 4.5 7 25 25 25
8. wgysy lad 513 0.2604 20 66 8 2 4 16 4.5 7 25 25 25
9. UNYLETH LAUIW 5.48 0.2917 9 10 8 2 8 16 4.5 13.5 25 25 25
100838 8115 5.28 0.4354 10 13 8 2 8 16 4.5 13.5 25 25 25
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A1519WUINT 1.12 51830 ey fidauUas Laziulgnueununsnsulameaeuuasimuninansiy

dlgnaanelan1sdnnsuuuraINauoanAuUNSHER Jainvruesdiang U 2564/65

y 4. wnawUag 48Q Juugn
Yo-dna g
X Y

1. WINBUIA M) 69 w3 6 AuanAIN BLnaLles Jmiavueidiang 226604 1915449  11-w.g-64
2. nwanas ald 461 vig] 6 FiuaneIn Bunewles Jminnuesdiang 223440 1916399 30-w.8-64
3 wgunea @l 264 vy 9 siuanadn Suneies dwminnuesdidng 226343 1914789  17-w.y-64
4. weand® loesnd 263 wy 6 duanadn dunewles Jmianuesiaang 222576 1914979  23-W.&-64
5. wieyads esmlae 222 v 6 fuanedn sunewdes dwiavustidng 223111 1915520  17-w.e-64
6. wgans Ueansal 52 vy 6 siuanadn duneiiles Janinvuesiig 226719 1915984  10-w.8-64
7.W8U1IU 31555 403 ny 6 suanadn dunales darianuesdiang 225215 1917146  20-w.8-64
8. weyey lad 178 vy 9 fiuanadn duneiiles Jamiavuesding 226593 1915628  4-5..-64
9. WYETH LAUNY 4 vig 6 fuanedn Buneliled Jainnueadiang 222497 1917396  6-5.A.-64
10838U 01005 374 my 9 fuanadn duneiles Jwiavuestamg 226575 1915271  5-5.A.-64

u

M1319NUINT 1.13 YoyagauniiwazUsunahiuiminnuesiaag U 2565 wnunsnsuaniugisg

& a o < = o ~
LAY Wf]ﬁﬁ]ﬂ’]&]u-ﬁu’)']ﬂll LAagLlAULNYIILMNBU ﬂu&ﬂ&lu-ﬂaqﬂm U 2565

9l (ReALYaLTYE)

\hau/Al gn gegn Uhnauthely @aduns)
NEAINYU-64 16.4 36.5 -
5UAU-64 10.7 32.6 -
UATIAL-65 14.8 36.5 -
NUAINUG-65 135 36.6 65
HuNAL-65 18.3 39.2 57.4
LWIUU-65 18.1 413 59.6
NOBNIAN-65 20.4 378 124.0
Tquieu-65 223 38.4 111.2
NINQIAN-65 224 37.7 200.4
F9AL-65 21.6 36.8 206.6
MIBU-65 22.1 36.0 349.8
fuan.-65 17.6 33.5 154.6
WEAINIYU-65 16.7 36.0 28.6
wde 18.1 36.8 593 1,357.2

1 : JeyauSunanhruuareumgidmiavuesiigng (2564/65) annnsugniluinen
www.aws-observation.tmd.go.th/web/reports/weather_year.asp
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ASNHUINA 1.14 1nwasns wlamageunisiauimalulagnisndndud1UendinigIsnsdanisuuunaunaIuguInsgunsuaniivasnde 1 Janin
a A
9n351U U 2565

4. wiauUag NAIATITNAY
o o o oy
YL 9YpInYAINT ¢ OM  AvaiP ExchK
Zone x y z pH anwvazAu

(%)  (ppm) (ppm)
1 weUszhvg eSay a5 i 5 duangs Sunerdon Swineassid  48Q 318201 1877022 212 506 0.7115 14 28 fwvmeluAuTu
2 wNgiie wuuu 67 vajfl 5 Muawgs Sunerisnn dmingnsondl  48Q 317547 1877538 182 4.94 03863 8 37 AunmeduAus
3 wedens yesBund 139 mil 9 shuaungs Suneron Smingessndl  48Q 318889 1875537 188 509 04107 6 45 fuseuuAus I
4w ansdu 58 il 9 duaugs Sunerdsnn Swmingassnd 48Q 318552 1875821 190 5.12  0.679 8 19 fuseduRusu
5 WYl duvag 153 mifl 5 suaungs Sunorssnn Smingassndl  48Q 318444 1877183 198 492 03619 9 47 AuseduAus I
6 wetuiinn ynsBund 15wl 5 duaungs Sunerisny Smingnssni 48Q 317555 1876293 181 4.99 04107 5 49 fuvyseduAus
7 wensnn nwlan vyl 6 siuaunga S1nerisnn Smingasendl 48Q 318830 1879155 193 532  0.309 8 16 AunmeluRus
8 WNETAIR Vo 110 il 5 fuaungs Sunoedsnn Smdagassnil  48Q 315993 1876772 182 518 03605 21 17 fuvmedudiusu
9 syAuy deuana 33 Wil 6 fuaungs Snerisin Smingassnl  48Q 316659 1878439 171 549 10775 522 54 funmeUuAus
10wl ynsdund 45 il 6 duaugs sunerdsnn fwmingasend 48Q 319556 1879678 196 5.17 0.3171 6 81  AuvseluAuI
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MIHUINT 1.15 HaTATIifu wUasmageunisiaumalulagnisndndiudUendanieisn1sdnnskuunaunaugunsgiunsuaniylasnsds Jamin

gn3571 U 2565

Ysuauleinensns Ysunauledanasau - -
A6 WNEAINS Jedumnsd (Alansu/ls) (Alansu/ls) e
N P,Os K,O UN P05 KO pH OM (%) Avai.P (ppm)  Exch.K (ppm)
1 wweUseivg msqu - 15 2 2 128 4 16 5.06 0.7115 14 28
AR VAN IS ERTITITAN - 18 7.5 19 128 4 8 4.94 0.3863 8 37
3 weding ynsdums - 8 4 4 128 8 8 5.09 0.4107 6 45
4 wNeR @1sau - 3.7 3.7 187 128 4 16 512 0.679 8 19
5 wIYtiun /iuvag 3.7 3.7 18.7 128 . 4 8 4.92 0.3619 9 47
6  wntuhian ynsduns - 3.7 3.7 18.7 12.8 8 8 4.99 0.4107 5 49
7 wewsn inwlan - 18 8 8 128 4 16 532 0.309 8 16
8 uwg¥ad viesh vy 75 75 75 128 4 16 518 03605 21 17
9 wwygauy d@ouana  dldunausonls 18 8 15 128 0 8 5.49 1.0775 522 54
10 welinn yesduns  Fldwauzonls 16 3.7 3.7 128 8 4 5.17 03171 6 81

Yanusunaudelulasiauas Sevar 20 MnAIATIERAY
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GI’]?’NN‘L!’Jﬂ‘VI 1.16 5’]8?]@ 'Vl’e]?J 13k QﬁjﬂLL‘UﬂQEUENLﬂ‘b‘@]iﬂiLLUa\‘IéfULLUU VNAFDULAZNAIUINITIANT

wUREsRenufieaam A IATiuAed i nInadesdnlungunuasnsimia

o

Fugil U 2565

[

aau MeToinunins T = ﬁagjo v = Hiouvas
@l vt diua dwna 3w Zone X y z
1 wweuna uiiie 49 15 7Jzezuun winadn  dend 47P 758719 1697433 260
2 WYANNIA Lwenans 193/3 9 @ouyNw luugs WASIWANY 47P 758659 1698207 284
3 wnlszan wmaniu 76 15 Jzezuun winatn  dend 47P 758184 1699717 239
4 wadewiyy wandu 76 15 zazuun wmadn  Fugd 47P 758179 1699736 238
5 wnufeu waniu 172 15 awezuun iwadin  deQil 47P 758083 1700869 255
6  wwangiv wandu 76 15 dzezuun wmade degl 4P 758577 1699891 241
7 wielnys aunans 132 15 Jzmzuun iwadm  denll  47P 757679 1698930 222
8 uNUNAT eIy 74 15 qwezuun wate  denll 47P 757771 1698845 225
9 wmedly wnanan 99 15 wmzuun waln  deqdl 47P 758558 1697809 268
10 wwelssialy wizaee 60 4 wnitdle  les uesywdan 47P 757252 1700534 231

(5]’15'1\‘]N1J’3ﬂ1/| 1.17 Nﬁ’&Lﬂi']“‘MﬂiUﬁllUGW]’NLF”IZJ@ULLU@Q‘U@QLLU@QW@ﬂ@ULL@”WWUWﬂWiﬁ]@ﬂ’]iLL‘U‘U
Nammumaammﬂ%mimmLLa“memm‘w mﬂwmamam IuﬂaiJLﬂ‘t}WiﬂiQQM’JWUEJﬂM U 2565

ey, o UYsunueaweda Ui .
y dunsedng . = Anvaz
$18U0INEATNT Wunsa- : ) Fifuvsslony Aoy ¥
OM, % N < < Wahu
A4 (pH) un/dlandy)  Meaniasy
18
wgoyna uiaiin 6.15 1.2867 145 165 clay
UNYAUNIA LVNag 6.22 1.2166 138 118 clay
wraUsran maniu 5.91 13123 74 155 sandy clay loam
WAy wanIu 6.42 0.7938 57 103 clay
ULy ANy 6.52 0.4826 42 30 loamy sand
wsangiva wandu 6.32 0.9613 34 146 clay
welnys aanais 6.37 1.4479 71 212 clay
UNUALNY K533 6.34 1.2485 52 127 clay
w1esly 9snanans 6.50 0.6023 13 81 sandy clay loam
WLUTTIESg Wvaene 6.85 0.5305 8 59 loamy sand
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A13190UINA 1.18 Usunaudewadl (Alansu/ls) Alddmsudlnadesdnd luulannasuuas

Yun1siansuuuRaskauiioannisidansialiuasiiunan ndlnadesdnilunguinunsnsdmin

o a

Tl U 2565

Y3Snadau FBNUAINT

Fo-ana (adadt 1) (aZaft 2) (adaft 1) (adaft 2)

46-0-0 18-46-0 0-0-60  0-0-60 151515 16-16-8 0-0-60  46-0-0
wgauna wifin 9 5 8 11 - 15 - 25
UILFUNA L9UnNan 9 5 8 11 - 25 - 25
wsUsean wandu 9 5 8 11 15 - - 25
WAouiy wanIu 14 5 8 16 - 15 - 25
YNLHeY ANy 14 5 25 16 15 - - 25
wRENMaRvey WanIu 14 5 8 16 - 15 - 25
wiglngs Aunand 9 5 8 11 25 - - 25
LN /555U 9 5 8 11 - 15 - 25
W1edlu 99nanans 12 11 17 16 25 15 - -
WHUTHLERY LW1v0UD 2 22 25 16 25 - - 25

YUsuauleiildnnueniiaseiau

] = & A 9 Y a
ATNHUINA 1.19 18FDLNVATNT LATNUNLUAINAZDULATNAUINITIANTHLUUNFUNAULNDAR

nsldansiadl wagiiunun g lnadesdailungdununsnsdanioge U 2565

4 fiog waLUag .
T18PoINBAINT T - — Tudgn
WUV WY AUa 38 3N Zone X y z
WwaAfA WezUsIN 123 9 snundn nssAe las 48Q 185283 1869956 248 18 NA.2565
Wienen YoaeA 95 9 WM QNIEAY ey 48Q 185971 1868460 241 22 NA.2565
wsanysel Ay 170 9 wmun gnszils  lee 48Q 185726 1869657 250 24 NA.2565
wenesan lasnesuns 45 9w QnIERe  law 48Q 186733 1868740 227 24 NA.2565
WA lannesuns  74/1 9 WuAWD QNSERY 1wy 48Q 186428 1868906 235 25 nA.2565
WAL Wil 4 9 mune gnsERe  we 48Q 185003 1869085 269 2 nNA.2565
wetily oy 56 9 WA QNIeA ey 48Q 185504 1868824 246 3 NA.2565
WyAn1 Taunnsuns 41 9 Wun QNTERY  1@e 48Q 185859 1868013 231 3 NA.2565
WS Tannesuns 451 9 wune QnsERs Wy 48Q 186536 1869107 226 8 nA.2565
WILANEIA DOIAUAT 172 9 AW QnsERs ey 48Q 185527 1868925 245 16 NA.2565
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M139KUINT 1.20 HaTnTzviRaTAaalveiiu Usinasnemsiiugthdmsutialnabesdnd sinamslddemuaiinseiiu uaznisladeves

NRINT LUMUAIMAAUKAITIILINITIANSHUURALINE WA NS Idanswaduaviiunun I lnadesdn ilundunuasnsdmioge U 2565

201

nslddenuardiaseiau” @lansu/ls)

nslddevesnensns® (Alansu/

19)
NAIATIZIAY Ynaslledfigasld Td{ons .
MNYNINT U’%mmﬁmmmmuzﬁﬂ 7 qy 7 ! 1% Ié‘i Elﬂ%’\‘l
’ ldeasan 1 (soesny)  Tdleasen 2 1 (s@9iw)
OM  AvaiP ExchK
pH N P05 K,O 46-0-0 = 18-46-0 0-0-60 46-0-0 16-20-0 46-0-0
(%)  (ppm)  (ppm)
uwwnﬁﬁﬂé NITUTIINM 5.20 202 9 120 10 10 10 2 22 17 11 25 25
BN Tuaen 579 193 16 51 10 25 15 9 5 25 11 25 25
weanysed oy 546 1.57 9 177 10 10 5 2 22 8 11 30 30
WENeIaT launasuns 584 1.13 7 55 10 10 15 2 22 25 11 25 25
WeALIAT l@unesuns  6.09 163 10 90 10 5 10 7 11 17 11 25 25
WAl Wi 6.09 122 8 91 10 10 10 2 22 17 11 25 25
wedaly a1y 614 114 6 36 10 10 15 2 22 25 11 30 30
wgyan launasuns 630 172 6 70 1010 10 2 22 17 11 30 30
UPUTIA TFUNASUNS 582 101 11 49 10 5 15 7 11 25 11 25 25
UNYANYIA DBILAUA 559 131 10 136 10 5 5 7 11 8 11 30 30

Y uaumslddeniviesinomsivdmiuiilnabesdminuaiiasiziau (nssuisnaasy)

7 Ysunaumsladeviiesimeimsivdmivininadesdniveunynsns GBnunins)
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M13919NUINT 1.21 ToyagaumniiuazUSunanihnuluiungnegnseis damdaiae U 2565

3 9ol (asrvalTYs) Uiy

e Agn gegn (@iadiuns)
UNTIAN 11 30.5 14.1
NUANUS 11 30.5 64.2
A 15 35 107.4
WY 15 35.5 106
NeWNAY 17 31.5 233.2
nungu 20 35 73.7
nsngIAY 20 34 234.1
danay 19.5 32.5 210.4
fugIeu 19 33 452.7
naAy 125 30.5 2189
NEAINU 14 31 41.7
5127A 10 29 0

Utnanirusau 15.3 323 1,756.4

1 JeyagaumgiuasUSinawuluiiundunagnssis dmiaay U 2565 annsugsiening1dminge
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A1319WUINT 1.22 YSunaunslddevenneasnswaznisladenuaiinsesiau luwdamegaudnilng

Besdnlunquinuasnsdaniniee U 2565

Winwasns”  YSuusnems Wnagau” [Rlandw/l9)
ASed 1 Ased 2 ANUALUZUN ASed 1 ASedi 2
LNWAINT 46-0-

16-20-0 46-0-0 N P,O5 K,O o 18-46-C 0-0-60 46-0-0
mawaﬁﬁﬂé WITUTILIN 25 25 10 10 10 2 22 17 11
WLV Tuasd 25 25 10 25 15 9 5 25 11
wsanysal a1y 25 25 10 10 5 2 22 8 11
WeVewa) launasung 25 25 10 10 15 2 22 25 11
UNBABIAT LALNASUNS 25 25 10 5 10 7 11 17 11
WNETIAT WAz 25 25 10 10 10 2 22 17 11
wedily a1y 25 25 10 10 15 2 22 25 11
wgya launp3uns 25 25 10 10 10 2 22 17 1
WILUTIA  Taunasuns 25 25 0 5 15 7 11 25 11
UNYANYIA DDILEAUAT 25 25 10 5 5 7 11 8 11

Ysunaunislalevsesinemsisdmsutininabesdniveununins Ganunins)

7 Ysunaumisladewivsesimemnsivd miuinilnabesdainueinseiau (nssuisvnaeu)
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A1319WUINT 1.23 Auuziinslddedutninadesdminmuainsisiau nenaudeldies

duveing  wWeaneda  Inuvaden  USunasimenmswuwiin @Rlansy/ Usinaleiidedd
(%) it il 19) Tatonsed 1 (o) Alanfw/ls)  lddeads
Usglowd  uanideu i1
wn./ 161 (un/ Alansw/
ilanfy)  Alantw) 13)
N P,0s K0 46-0-0 18-46-0 0-0-60 46-0-0
<1 <10 <60 15 10 15 8 22 25 16
<1 <10 60 - 100 15 10 10 8 22 17 16
<1 <10 > 100 15 10 5 8 22 8 16
<1 10-15 <60 15 5 15 12 11 25 16
<1 10-15 60 - 100 15 5 10 12 11 17 16
<1 10-15 > 100 15 5 5 12 11 8 16
<1 > 15 <60 15 25 15 14 5 25 16
<1 > 15 60 - 100 15 25 10 14 5 17 16
<1 > 15 > 100 15 25 5 14 5 8 16
1-2 <10 <60 10 10 15 2 22 25 1
1-2 <10 60 - 100 10 10 10 2 2 17 11
1-2 <10 > 100 10 10 5 2 22 8 1
1-2 10-15 <60 10 5 15 7 11 25 11
1-2 10-15 60 - 100 10 5 10 7 1 17 1
1-2 10-15 > 100 10 5 5 7 1 8 1
1-2 > 15 <60 10 25 15 9 5 25 11
1-2 > 15 60 - 100 10 25 10 9 5 17 11
1-2 > 15 > 100 10 25 5 9 5 8 11
>2 <10 <60 5 10 15 - 22 25 5
>2 <10 60 - 100 5 10 10 - 22 17 5
>2 <10 > 100 5 10 5 - 22 8 5
>2 10-15 <60 5 5 15 1 11 25 5
>2 10-15 60 - 100 5 5 10 1 11 17 5
>2 10-15 > 100 5 5 5 1 11 8 5
>2 > 15 <60 5 25 15 3 5 25 5
>2 > 15 60 = 100 5 25 10 3 5 17 5
>2 > 15 > 100 5 25 5 3 5 8 5

e A3en 1 Tddesesiunioudgninenaule 18-46-0 U8 46-0-0 wayte 0-0-60 mxUming

Mvua udldlinualuasusiey aven 2 Tddegns 46-0-0 Watilnaeny 25-30 Ju naslgn lagdslsgdauniuamnaunsel

AudiBuneingeindt 1% asladeiaiivuiuledunid InglddeBunid 500-1,000 Alansu/ls

q q

P : Awusihnislddemuaninseiau dusuiivlsiasegin nedddenmuntadenisudavianisinums

NFUATINSINEAT NTENTIUNEATULATENNTAL 2564
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ANAKNUIN 2

AITWHUINA 2.1 1NEAINTNLATUNITAIENanmAlLlad MSHEATYRN LazunsgIunIsuan iinella

HAKAngs wazUaoade Tul 2565

fdui Ha-unwsina fua 3N Jwmin

1 w9aUsEaAns LLNQQM%‘ fuaius sunatuli W IAVDULAU
2 WIENIYeoU Aiunes Fuafiuis gunetild  Jarinveuunu
3 WYaYAS aae fuaiius gnatnuln Janinvaunny
4 WeFad Walnm Fuafiuis gnotule Farinveuwiu
5 wiinini lunes fuafiuds gnotuls Janinveunny
6 Waing yn1w Fuafiuis gnatule Janinveuwiu
7 WNAIYNEET WIATUE fuafiuds gnnatnuln Janinvaulny
8 wglsyans ungUanwn Fuafiuis gvnoUuli Jninvaulny

WY el uaiiug gnatnuln Janinvaulny
10 WAl Fuvyng Fuafiuis gnotule Jninvaulny
11 wwavigla atude Fuaius gnatnuln Janinvaulny
12 wiehiFuns drvu Fuafius gunetild  Jinveuunu
13 Wedsy i U Fuaiuig gnatnuln Jandnveunnu
14 weUseans lauvia Fuafiuds gnotule Janinvaulny
15 wusdl udludn Fuafiuds gnotuls Jarinveuunu
16 WgAEY WAl Fuafiuis gnotuli Janinvaulny
17 wwaneenld Fumnyns Fruafiusia gnotuls Jarinveuunu
18 W e Fuafiuis gnotule Janinvaulny
19 WNUNAT I Fuafiuis gnotuls Janinveunnu
20 WYTTRE Pnvan Fuafiuds gnotule Jarinvauwiu
21 WNUTTN ASHIALING Fuafiuis gnotuli Janinveuunu
22 WU Yayen Fuafiuis gunotule Jninvaulny
23 WNANARIT Fuvuns Fuafiuis gnotuli Janinveunnu
24 W9UsTUBN d@OUUA Fuafiuis gunotule Janinvaulny
25 WNAUL 1TTUER Fuafiusi gunetul Janinveunnu
26 wiglnssnu eSans Fuafiuis gunetild  Jwinveuunu
27 wwmla flgns Fuafiusi gunetuli Janinveunnu
28 weanaela f3ans Fuafiuis gunotule Jainvauwiu
29 WYy wdludn Fuafiusia gunetuli Janinveunnu
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GUIANT Ha-unwsna fua 3ND JWIn
30 WNEANIIBUN LAATUAR Fuafiumg gnatnuln Janinvauwiu
31 WLAYING ganafug Fuavaiin 21NBNID Jainiay
32 WLVTING ATYTUNT suavaiin BRGLRIER Jainiay
33 wnAsanuel gnen fuavain 811180130 Jmdniag
34 WYY ATYTUNST fuavain BRGLRIER Jniniay
35 wagluns uunng fuavain 811180150 Jmdnlag
36 wa.aimas asusuns suavaiin BRGLRIER Jainiay
37 WU FEYIUNS fuavain 811180130 Jmdniag
38 WA ATYSUNT fualaiun gN04\30 Janiniae
39 weAdn sy fuavain BAGLhIER Jamdnlag
40 WLlYs ATYTUNS AuaUa N30 Janiniag
a1 wwnda lsusye sualaiun 211004150 Jamdnlag
42 UNUANFIU ATYTUNS AuaUa BN04\30 Janiniag
43 wweIw lausefivg fuavanin BAGLhIER Jamdnlag
44 WIAAN gLy fuadain gN04130 Janiniae
45 WNFANT UAEIN Fuatanin 811180150 Jamdnlag
46 Wi lowasd fualaun FUNYI30 Janiniag
47 WL FITTUNIR fuatanin BAGLRIER iy
a8 WIA Anloas Auala FUNDYI30 Janiniag
49 wNgAnTel FRUIUNg sualaiun BAGLRIER Jminlag
50 wialy ASysuns Aualan FUNDYI30 Janiniag
51 WYY 1UEURS fuatanin BAGLRIER iy
52 wNazilew AYTUNS Auala gUNYI30 Janiniag
53 WA Yy ed fuatanin BAGLRIER iy
54 wnUsEAINY u91es Auala gUNYI30 Janiniag
55 TANGREIVIRTREUTR fuavanin BRGLRIER iy
56 wgvady Yayrii fualaiun 811180139 Jamdniag
57 WIYUNT WININGY Fuavanin BRGLRIER iy
58 WY ASYTUNS suavain 811180139 Jminiay
59 WILTON ASUTUNS sualaiun BRGLRIER iy
60 WU ATYIUNS fuavaiin 81180130 Jwdnlay
61 UNBINT UUNTT AuUanAaN FUNDTWNUL  JINIAUATNU
62 wadlan and Auanmay guneswNUN  JWIAUATHUY



206

GUIANT Ha-unwsna fua 3ND JWIn
63 WIMBINUS YUBLAY fuanadsl FuneswNuUN  JWiAuATHUY
64 wsaedlu 98N AuanAay JUNDTWNUY  JINIAUATINU
65 Wiy Amasy AuanAay FUNDTWNUY  JINIAUATINU
66 wsansady nann Auanadsl FUNBTINNUN  JIWIAUATNUY
67 wNEsunse lveesn AuanAay FUNDTWNUY  JINIAUATINU
68 ey d1509 fuanadsl FuneswNUN  JWiAuATHUY
69 9B SARADIAU AuanAay FUNDTWNUY  JINIAUATINU
70 weadan lvenad FuanAdy guneswILl  JamdinuAITNUL
71 willan lves AuanAay FUNOTWNUN  JIIAUATHUY
72 unailesi L AuanARL UNDTWMNUY  JINIAUATINUL
73 wNaInnIel lens AuanAay FUADTWNUN  JIIAUATHUY
74 UNATILIADUIA Tieiuqu Auanadsl guneswmuN  JmiauATWUL
75 wawaar Tavg AuanAay JuNeTWNUN  JIWIAUATHUY
76 wwafas Ygygyrlad fuanadsl UNDTWMNUY  JINIAUATINUL
77 Wgddny unau Auaneay FUNOTWNUN  JIIAUATHUY
78 wgadin lansyudl Auanesl UNDTWNUY  JINIAUATINUL
79 el nsdn AUanAay FUNOTWNUN  JIWIAUATHUY
80 welselasy uIdly fuanadal PNNOTINNUL  JIIAUATNUY
81 AN wrLEun Auanay FUNOTWNUN  JIWIAUATHUY
82 WA A3E Auanadsl FUNDTWNUL  JIWIAUATINU
83 WA Inseenes Auanmay FUNOTWNUN  JIWIAUATHUY
84 waMgnaziue vy fuanadal PUNOTINNUL  JIIAUATNUY
85 WYY A AuanAay FUNOTWNUN  JIWIAUATHUY
86 wwanmaning susziiy Auanadsl FUNDTWNUL  JIWIAUATNU
87 wedsna lyens AuanAAL JUNDTNNUN  JIWIAUATUL
88 Wil yeyiou Fuanadil guNOsMNUN  FIIAUATHUY
89 weanla lansnud Auanmay guneswNUN  JWIAUATHUY
90 wNuN1SAY yayieu Auanadu FUNDTWNUL  JIWIAUATNU
91 WNNDITUN T8 fuanuetn gunetnure dwmdnveuwniu
92 wa3en Auiky Fuanueala NI JinvouLAy
93 Wgkens el fuanuetn gunetnure dwmdnveuwniu
94 UNLUYIUA WAUNTY fuanueatn SUNDUIUN JmInvaumA
95 WUINBIYU DUNTAUM fuanuestn ety dwmdnveuuwnu
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GUIANT Ha-unwsna fua 3ND JWIn
96 w9d1599 Tan FnuanueItn guneUIul  Sarinveunny
97 WYY LAUNTH fiuanuetn gunetwee dmdnveunny
98 WNANALVIR wlayan3 fuanue’ gunetnure dwmdnveuuniu
99 wesuLdeu @nyns FuanuaIa gunetnure dwdnvauuniu
100 YNNG AT FnuanueItn guneUIul  Sarinveunnuy
101 UNNBIAT 10D fiuanuetn gunetwee dwdnveunny
102 WInan wlayans Fnuanueln gunetnuele dwinveunnu
103 wellay indiey fiuanuetn gunetuee  dmdnveunnuy
104 wNdINIIAl NsuLeE FUaNUDIU7 guneUIul  Sariaveunny
105 wINRQINI0I Yyhaune Fuanual NI JWinvouLAY
106 WeIeg ITUART Fiuanuestn guneUIul  Fariaveunnuy
107 wevynu A fuanuestn gunetune  Jarinveuunu
108 wwandgeissel niosynses FUaNUBIT7 gunetuele dwdnveunnu
109 weSsednn Tusind FUaNUBITN guneUIule  Saniaveunnu
110 wwgssan laasles FUANUDITI gunetuele dwdnveunnu
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Vug donih wanti  maem  dwmasm  enumuie TSS muutuie
(nSw/ma)  (ua.) (131.) (1. ) (1) (paeU3nd)  (Wdu/u)
SKb029-4-2-1 26.55 3368  31.82 9.31 5.43 6.90 0.75
SKBb388-2-1-3 1499 3134 23.82 8.22 4.55 10.08 0.44
SKb451/62-4-5  21.05 29.46  36.45 7.63 5.15 7.49 0.75
SKb451/62-5-2  15.77 29.10 3200 8.50 6.07 7.21 0.59
SKbd67/62-4 15.05 27.38 33.73 8.84 4.90 7.32 0.62
anvie 41.63 4374 47.84 8.62 5.84 5.75 0.90

WBLe TSS mnefia Usuiavesudafiazanenlel

M1TKUINT 2.6 A nuziRawmana v ugnlulssSeugudidouasinuinisinunsuasugy U 2565

g thwinua ATAMULED uuYe $aunediote  dwiinviamae
SKb029-4-2-1 7.18 4.25 4.17 4.33 12221
SKBb388-2-1-3 20.00 4.55 10.00 5.25 653.20
SKbd51/62-4-5 23.33 5.42 6.92 5.00 676.25
SKbd51/62-5-2 20.70 6.07 833 5.25 559.95
SKbd67/62-4 14.43 5.16 7.00 4.50 353.53
anvie 30.07 5.03 8.58 6.08 816.03

Y

MTNNUINT 2.7 Aunmuzamana g ugnlulsaSeuaudidouasimuinisynams U 2565

g Fouwa danae i VUINVDINA (T3.) AT TSS
(Wa/%0) (w31.) (nf) N9 17 (3131.) GNGRITRTL)

SKb388-2-1 4.19 1.92 55.66 4.88 5.00 4.98 5.13
SKb029-4-1 1.27 2.00 53.20 6.64 a.57 573 555
SKbad671/62-4 1.54 2.26 53.58 4.04 6.25 5.88 5.44
SKba511/62-4 3.14 2.04 57.54 4.14 5.99 5.26 4.43
SKbb4511/62-5 1.46 4.95 55.39 5.89 6.05 6.12 5.14
anvie 6.40 2.04 61.05 4.32 541 5.95 4.59

U
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M1319KUINT 2.8 JanUaniivunzandmsuindlnelulsaSeu seull 1 (Heudawnau-natau 2565) 50U

i 2 (Founanau-Funnam 2565)

a dl
FAUNTNEAN 1

SAUNISNANT 2

' o
ATLREY 2 39U

NI’ dnugn HAKAR HANER HANAR
(hn./me.a.) BCR (hn./me.4.) (hn./m.a.) BCR
1 Au: yalaflawesian: wnaue: kNauay 1.58 b 2.18 366b  4.21 216 3.20
(5:5:3:3:3)
2 unaum: Yeueni: yalayaldifou 2.02 a 1.17 382b 185 2.94 1.51
(4:3:2:1)
3 unaus: Yeuenid: yalaunaudu 1.66 b 159  380b  3.04 1.09 232
(4:3:3:2)
4 unaum: Yeueni: yala: Hawesian 1.64Db 1.60 464a 377 2.92 2.69
(4:3:3:2)
CV (%) 11.9 8.8
Fanfmanzaunnndign fio n35357 1 fu: yalaflawmesian: unaus: unaUAU (5:5:3:3:3)
Janianzauunsedann Ao n55aAsa 4 unaus: yeuzni1a: tale: Wawmedidn (4:3:3:2)
Ms1eRuINd 2.8 TanUgniuanzaudmiuintudielulsaieu U 2565)
s9Ufl 1 597 2 59Tl 3 Anady
QREHEES aqUan wawan ~ BCR NAKER BCR NANER BCR  wawdn BCR
(nn./u?) (hn./u?) (hn./u?) (hn./u?)
1 fu yale: AawmesiAn: wnaudm  3.65 236 1.29 1.12 333 085 276 144
wnausy (5:5:3:3:3)
2 unaue: YeNeni: yale: 3.96 3.55 1.36 1.66 3.49 151 294 224
yaldidou (4:3:2:1)
3 unaum: YeNnin: yale: 0.97 -0.26 0.73 0.02 1.57 026 109 001
unAUAU (4:3:3:2)
4 unaue: YeNenin: yale: 3.98 1.68 1.40 0.78 337 032 292 093
TlawmesiAn (4:3:3:2)
Ftady 3.14 1.83 1.20 0.90 2.94 0.74 314 115

o

o

214

AanmsnaNINNAga fie NIINIFT 2 wnaue: Yeuenin: yalayaldifieu (4:3:2:1)

TANTWMEALNINTDIAWN AD NTINITN 1 fiw: yalaWlawmesian: unaus: unaufu (5:5:3:3:3)
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