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vouudu 3 Taauden KKO7-250 uay KKO7-599 winzaudmiviiuiiugndes Lumiunsg
yseuarTLunTe lwnendoulu NSUT10-266 wngaudwiuiiuiiugndes iwahuiou
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Abstract

Sugarcane breeding for the sugar industry, which the objective is to obtain
factory sugarcane cultivars to have at least 5 percent higher sugar yield than Khon
Kaen 3 or LK92-11, suitable for each environment. It is divided into 3 environments,
namely rain-dwelling zones, in sandy, loamy sand and sandy loam soil areas, and in
loam, clay-loam, and clay sail areas, and in irrigation and supplementary water areas.
The main activities are breeding. Outstanding response of sugarcane mud to inputs
and management and propagation and distribution during the 2016-2021, it was
found that 3 new cultivars could be released namely, U-Thong 16 and U-Thong 17 in
2017, and Si Samrong 1 juice cane in 2019, and had promising clone with higher sugar
yields or close to Khon Kaen 3 such as KKO7-250 and KKO07-599 suitable for sugarcane
planting area, sandy, loamy sand and sandy loam soil under rainfed, NSUT10-266 is
suitable for sugarcane plantation in loam, clay-loam and clay soil under rainfed, and
UT10-623 is suitable for irrigated or supplemented sugarcane plantation. These
outstanding sugarcane clones are in the process of collecting data to consider
certifying varieties of the Department of Agriculture And promising clones that can be
used for other purposes are energy cane such as KK07-037 and TPJ04-768. There are

also promising clones that can be used as a genetic base for further breeding.
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Abstracts

Sugarcane production problem in Thailand are low yields, can’t get ratoon
due to low rainfall and low fertility soil. Outbreak of sugarcane white leaf disease,
emerging infections diseases and insects, such as sugarcane mosaic Virus
and Platypleura cespiticola boulard , and weed management remains a major
concern. Including weed management is a major problem. Planting sugarcane in
paddy fields lacks of technology. Including the forage sugarcane that farmers grow to
raise cattle in the south of Thailand lack of suitable cultivars and production
technology. This research aims to study the management of water, nutrients and
sugarcane varieties that are suitable for the planting conditions. Learn how to prevent and

eliminate white leaf disease and Prepare recommendations for the use of
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appropriate technology to prevent and eliminate white leaf disease in specific
areas.To obtain effective pest management methods. Testing the technology of
sugarcane production that is suitable for the area conditions and to select sugarcane
varieties that suitable for forage crop in the southern region.

The results showed that the optimization of water, nutrients and varieties
managing can increasing sugarcane productivity in different soil groups, namely clay-
loam, shallow soil, loam and sandy soil. The water utilization coefficient of new
sugarcane varieties, ie Uthong 12 and KK07-037 clone, were also studied for effective
water management in sugarcane production. and to study the effect of watering on
the efficiency of nitrogen fertilizer application of sugarcane technology to manage
white leaf disease in farm conditions, The suitable nutrients in seed cane or soaking
seed cane with 0.75% or 1.0% ZnSO ,solution in 15-20 minutes can reduce white
leaf disease. Reducing the severity of white leaf disease in the field conditions by
managing the balance of nutrients by adding nitrogen, phosphate and potash fertilizers
together with the addition of magnesium and added zinc according to soil analysis
results and white leaf disease prevention technology in areas prone to outbreaks of
white leaf disease for the elimination of white leaf disease pathogens in sugarcane
tissue Four new molecular markers and techniques were developed: LAMP, multiplex
PCR, IMP and M13 -tagged two steps- PCR . Yellow mid-leaf is one of the symptoms of
white leaf disease. Cane tissue culture should be sub-culture not more than 4 times
due to increasing of phytoplasma.

Pest management , In greenhouse conditions, The insecticide Imidacloprid killed
100% of the cicada larvae within 3 days after the test. The application of M. anisopliae
along with Imidacloprid resulted in 100% death of cicada larvae 7 days after the test. For
Sugarcane mosaic virus, The results of hot water treatment to eliminate the virus found
that the process by hot water at 50 °C for 5 hours and at 52 °C for 30 minutes, leaving
for 24 hours, then soaking in hot water at 50 °C for 2 hours was able to effectively
eliminate the virus in seed cane effectively. Weed control, the slyphosate and slufosinate-
ammonium should be sprayed at land 2 months after planting sugarcane because it is
the desired distance growing free from weed disturbances. Purple Nut Sedge (Cyperus
rotundus) control recommended The herbicide halosulfuron methyl 75% WG at the
rate of 9 ¢ active ingredient per rai and flazasulfuron 25% WG rate of 8 grams of active
ingredient per rai gave a good control Purple Nut Sedge and efficacy could control
weeds more than 60 days after application.

Solving the problem of sugarcane production in the upper Northeast It was
found that the fertilizer use according to the soil analysis together with the use of
organic matter increase sugarcane yield and be able to get ratoon yield. The suitable

nutrient management of sugarcane will make the sugarcane stronger and can reduce
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the severity of white leaf disease. The suitable sugarcane cultivar for cultivation in
the upper northeastern, central and western regions is Khon Kaen 3, with higher
average vyield, income, and income-to-investment ratio than those used by
farmers and can expand the use of technology to farmers

Forage cane production in the southern region found that clone F03-299 was
obtained , yielding between 7.77 - 27.46 tons/rai /12 months and protein of 5.47% .
The optimum spacing is 75 x 40 cm., population rate is 43,758 plants/rai. The highest
average yields are 10.71 and 10.93 ton/rai’/4 months. The protein content of forage
cane fermented was higher than Napier grass fermented Pakchong 1 Cultivar.
Fertilizer application of nitrogen 2.0 times according to the soil analysis 30-6-18 kg N-
P,Os -K,O keg/rai produce the highest yields Nitrogen fertilizer application at the rate
of 15 kgN/rai for the production of forage cane. (Planting cane and ratoon cane 1) is

the recommended level for loam soil of Songkhla farmer field.
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Sugarcane mosaic virus Wag Sugarcane streak mosaic virus 1a8n1991 LLum%j 20287
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1.8) mmﬁuﬂszﬁm%mwmmémé’aaiumjmaumw—ﬁ'auﬂumw YAAUIDUNTY
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lngld Zn Tugu ZnSO..7H,0 831 7.6 Alansusiels FeazanunsoanausuusIvedlsalu?
1§ dwfunisdaviudasiugdesaronluiiuiiiinisszuinvestsalurniioslagin
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mwmmmlﬂﬂaﬂiuwummLﬂamwmLW@I%LﬂULLUaawuﬁaaaa mmaamumiammimu
UseANBAINNIARALALNNATIUBIMIITIN MUatNes Sunatmes Swiaveuuny 16
Anmuwdasnuasnsdslinulsaluna wasinuasnsdilddgnueneluggauand 2564 linulse
Ty
25 mardadeamglsalurniluiloifodos
Ipseamneluanawazimadalul 4 vila 1fun waila LAMP, multiplex PCR,
IMP ez M13-tagged two steps-PCR LL@'aﬁ%mmaﬂﬁﬁai’mqﬂizmﬁﬁﬁmﬁ’u 75 LAMP 14
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nshaidelilanaann fiduenadunandlumdesisoraduenmanieseinsluem il
wansoNsudn madnwnmsisUTinurendeludesildannamnisadedenuinde

a4



fnsifisdianasnniy Tumsveneiugasinsuenveneliviv 4 Ju ﬂ’li‘UEJ’lEJj:mJ”lﬂﬂ’j’lﬁlu
s wusuideboniideluruniu wasduilomsueszuniuluguil 5 msfinwdienen
deludosmenuindefimafiuUBmugdundann 4 Weuusnuazidnginuds wasduiun
dintudodduneduiifivinsesyiulnnntuluanmuas
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Abstracts

Research and development on sugarcane for juice and other local products.
The objective to selected new variety of juice cane with juice quality equal to or
better than Suphanburi 50 sugarcane and yielding more than 5%. Study on juice cane
varieties, harvesting times and seasons for sugar processing production on abandoned
upland paddy field area and in rubber plantation of southern region. Extending the
cultivation of promising clones juice canes cultivars. The project 1: Juice cane
breeding program was conducted in Khon Kaen Field Crops Research Center in 2016-
2021. The procedure for conducting research was conventional breeding, mutation
breeding and selection method. The result show that breed selection, set 1, 2016.
Juice cane passed the preliminary selection, preliminary trial, standard trial, farm trial
could select 3 promising clones (KKj16-0006 KKj16-0001 and KKj16-0005) has yields
similar to Suphanburi 50 was comparative varieties. Study on sugarcane red rot wilt
disease. The result showed that eight clones were moderately resistance to the
disease. Cloned KKj16-0006 was the least stem borer infested 9.6 %. Set 2, 2017.
Juice cane passed the preliminary selection, preliminary trial could select 13
promising clones. Set 3 in 2018 and set 4 in 2019 was selected 20 and 15 clones,
respectively. Mutagen chemicals, TDZ concentrations at different levels were unable
to induce mutated callus or young shoots at all concentrations. And callus cultured
on medium culture of 5 mg/l SA, it was able to induce 80%. The effect of
concentration of two mutagen chemicals on the juice cane mutation. The result
showed of the TDZ could not be derived from the LD30-50. In addition, the SA could
be derived from the LD30 at a concentration of 30 % and a GR50 was close to its
concentration for mutagenicity. Consider grouping genetic relationships, genetic
relationships at 0.75 could grouping was 7 group. Response to factors of production
and management of juice cane. The result show that juice canes cultivars was non
interaction with yields, volume of juice cane, and stalk of juice cane per rai. But
interact with Brix of juice cane. Clone UTj10-19 has low yield, stalk of juice cane per
rai, and volume of juice cane but nitrogen efficiency has higher at 0.99 tons/kgN
when use nitrogen at 9 kgN/rai. Water use efficiency of juice cane was planted in
Khon Kaen Field Crop Research Center at 3 years. Supanburi 50 variety has high water
use efficiency. Promising clones of juice cane has water use efficiency lower than
Supanburi 50 variety. Juice cane planted at drought season clone UTj10-3 has high
yield are not significantly different but higher volume of juice cane. Juice cane
planted at early rainy season, harvesting at 10 month, UTj10-2 and UTj10-3 has high
yield. Juice cane planted at rainy season, elite juice canes cultivars has yield and

volume of juice cane are not different. Sensory evaluation of UTj10-3 was presented
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hish score as well as SP50. Factors affecting the demand for sugarcane juice
consumption are products and packaging of sugarcane juice.

The project 2: Research and development on production technology and
utilization of sugarcane for local product. Activity 1, research on juice cane varieties
production technology. Harvesting times and yield of juices cane varieties in the
southern rainfed rubber plantation. The results showed that Suphanburi 50 and
UTj10-19 juice cane varieties in planted crop and first ratoon crop gave 12,961 and
13,317 kilogram per rai, respectively for yield and 5,264 and 6,191 liters per rai,
respectively for juice yield. The sweetness value of both was high in 12 months after
planting. The evaluate of promising juice cane clones on abandoned upland paddy
field area. The results showed that Utj10-3 juice cane varieties was good
performance for growing under on abandoned upland paddy field in lower southern
of Thailand. The nutrient management based on soil analysis was recommended.
Study on the management of plant nutrient. Yield of juice cane was more than
control 60.91% when used 100% SSF. In ratoonl when used 75% SSF+CCM+PRPR3,
juice cane vyield of fresh weight was increase more than the 100%SSF 15.01%. In
ratoon2 when used 75% SSF+CCM+PRPR3, juice cane yield of fresh weight was
increase more than the 1009%SSF 71.21%. Activity 2, study on suitable harvest time of
juice cane varieties for sugar processing production in the southern region. The result
showed that at 12 month harvest period gave a highest average syrup with a yield of
1,002 litter per rai. Suphanburi 50 juice cane varieties harvested at 12 months of age
gave a maximum brown sugar of 697 kilograms per rai. At 12 months of age showed
that Malaysia juice cane varieties gave a highest powdered sugar of 1,467 kilograms
per rai. Activity 3, study on suitable harvest season for sugar processing production in
the southern region. The result showed that three juice cane varieties can be
processed into syrup, brown sugar and powdered products. Harvest in dry season,
yield, yield components was higher than rainy season.

The project 3: Development of Model Technology for Juice Cane in North,
Northeast and South of Thailand. The experiment conduct in the farmer's area at
Chiang Mai, Khon Kaen, Songkhla and Phatthalung provinces, 2 plots per province. To
prepare a prototype plot for the production of Juice Cane clone UTj10-3 during the
year 2020 — 2021. Start with the preparation of the planting plot to prepare seedcane
fields, for planting in the prototype plot. The result show that, the prototype plot in
Khon Kaen Province. Juice cane clone UTj 10-3 (Suphanburi 1), harvest at 10 months.
The average number of stalks were 2.3-3.9 stalk, the stalks length were 204-225
centimeters, and the average weight were 1.65-1.75 kilograms per stalks. The amount
of juice was 752-791 melilite per stalk, the sweetness was 16.3-17.1 degrees brix. The

prototype plot in Chiangmai Province. Yield of planted juice cane were 640-1,173

54



melilite per stalk, the sweetness is 13.3-1 7.3 degrees brix. Old juice cane has amount
of juice 867 melilite per stalk (18month), ratoon juice cane has freshly squeezed
sugarcane juice 1,350 melilite per stalk (10 month). The prototype plot in Songkhla
Province juice cane clone UT]j 10-3 has high yield and freshly squeezed sugarcane
juice than Suphanburi 50 varieties, with yields 12.08-14.73 tons per rai and the
amount of juice 6,750-6,975 liters per rai. The prototype plot in Phatthalung
provinces. Juice cane clone UTj 10-3 has yield 853 -1,020 tons per rai, number of
stalks 533-564 stalks per rai, amount of juice was 518.0- 603.3 melilite per stalk, the
sweetness was 16.3-17.1 degrees brix. The model farmer can sell the seedcane stalks
to interested farmers, sugarcane juice trader. The model farmer in each area were

expand field of juice cane for sell next season.
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ABSTRACT

The pruning of sugarcane leaves were usually done two months before
harvesting in order to facilitate the human labors in harvesting and to avoid
traditional burning of the sugarcane leaves. Generally, the sugarcane leaf pruning
machine was used to harvest sugarcane for factory. However it couldn’t remove
sugarcane leaves for planting because the seed bud was damaged about 60 — 70%.
The objective of this research was the design and ‘mechanism developing of
Sugarcane Leaf Pruning for planting. So it applied the hydrostatic power transmission
for the Sugarcane Leaf Pruning Roller which could to move in a vertical direction by
tow the small tractor 25 hp. It could to remove the sugarcane leaves form the
ground up to 3.5 m. The rotation of the Sugarcane Leaf Pruning Roller was controlled
by Fuzzy - based rotation control. The operation was entered the rotation which was
the Input Setpoint into the controller. The controller will open a proportional valve
that the hydraulic oil moves to drive the motor hydraulic which connected the
rotation system and using the rotary encoder was feedback signal. It was tested with
the LK92-11, Khon Kaen 3, Uthong 84-12, K95-84 and Kamphaeng Saen 01-12
sugarcane cultivars which had 11 years old in Sikhio district, Nakhon Ratchasima
province and 2.31 - 2.93 m for the height of sugarcane. The experiments were
conducted at a forward speeds of 2.09 km h™, a linear velocity of the Sugarcane Leaf
Pruning Roller of 0.5 m s™ and upward direction of the Sugarcane Leaf Pruning Roller.
The experimental results showed that the average damage of seed bud was 1.289%,
the average damage of stalk was 3.41%, 1.88 rai per hour for the performance, 2.36
liter per rai for the fuel consumption and the average germination percentage of
sugarcane was 68.57%. The average damage of seed bud, stalk and germination
percentage were not significantly different as compared to the human labors. The
results of controller showed that the fuzzy based control was efficiently controlled
the stable oscillatory rotation for a pruning of sugarcane leaves. Fuzzy-based
controller had high speed and accuracy for a pruning of sugarcane leaves although it

gave a few overshoot. The cost of the Sugarcane Leaf Pruning Machine was 134,000
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baht, 300 baht per rai for the earnings of Sugarcane Leaf Pruning and 8 hours per day
for working. So the Break Even point was 175.61 rais.

uni1 (Introduction)
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3) UsEaNBAINNISAIUANTBUNTVILUYBIRN AN lUREMMERIAIUANILUU T

52108UN15938  (Research Methodology)
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Matlab §u 2010b maufiumasiuunnni (Notebook) LLazgm

2) wn3asflafildlunisadrundasdunuu Ioun wdendenlnil inseadounia w3aands
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Tnsmavageudenldmnudunsnmes 2.09 km h'low2) maudndaduvassindeudily
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Foyeyred input Ndeunluieldlunis Wa w3 v3elnids WeaeauEAnaIn (error)

o
[ '

\Anduudninnuuussiinunu (Controllen) Lelvildnanauauasmuifesns (Adeynn
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Wisuiflpuussuauildiinansly 5 au audemeveansesunnnii 0.03% audene
Y998189811NNIN 1.19% waziiuafidusininusenvesdsstioanin 1.02% lnansansludey
freaosanslundinfivesidudaiiusenvesdassmniiuaiisiniidesuin Usznouiu
Srununuildnetuunn i slmnuasnsusendamldinsludesrdslunsdndes waznis
musanuaulunsdn faduinwesnslusunodan wartinIVINISINERsTURIAUdIToaY
WALINITNEAT 3. UATIITENBBNSULA
1.3 douWug gna 84-12

Usyansamnisyauidanui auasnlun1sviaurenniesinndmeu]
AMuELns0luNSNUYeAT0dnTase sasanisldinsudemas wazlIagyLde I
wavae 3 af Tnsussuaulunisandufinuansalunsandlueds 0.79 19/4Tus was
Anenasludmsusndeevitiuslsas 70 uin/au Juiinaudenievesnides uaza1dey
sufaesidudiainuenvesdos nuin desiug gnes 84-12 ileldiniesansludesdmiv
deudnviiuglaeldsruulansedaiiariuiiiunsnines Low2 (Uszunas 2.09 na/val)
mmﬁu%qLé’usuaamﬁLﬂﬁauﬁiuLLuaaqmaqaﬂaiu 0.50 1./Au9 dauaunsalunisineu
YouAsesdnsasuady 1.87 13/4lus mmmmsalumimmmaqLmamﬂﬁlﬂmmqwgLaaa
2.69 15/?1’;131@ ﬂi“awﬁmwmimmmmwuwLaaa 69.46% amwmﬂ%umumat,wauaaa

83



238 an/l3 wavdnsaulaaeds 0.74% Wisuiivuussuaudildlunisanslu 5 au Taed
anuannsolunisansluede 0.79 13/49us &y 8 $lue/Su agldauannnin 8.64 19/
Su Foanlddreduinsudomas 980.74 /AU (:AnhiuAmadnsay 27.09 v e
Sufi 12 5.0. 2561) TufualddeanautUsaUNINes wazAIsaLNSNAESTuas 650
U WU 1,630.74 Un/TU @uusanuaudsanliing 2,212 v/

douug gves 84-12 ilelfinTesansludosdmiudensniviuslnglissuulansoda
firnudunsnmes Low2 (Ussana 2.09 nu./au.) Anusndaduveinisiadoudilunuiig
999Nty 0.50 1./Auit uilufinagousuin 1.5 x 10 wn3 Arademevesmdesiads
1.24% audeniuue9a180sLads 3.54% waziliuosidudainusenassdoy 74.95%
Wisuifpuussuauildiinandu 5 au anudemevesnsesunnnii 0.04% audene
9998189811NNI1 0.83% waziiesiduininusenvesdsstioanin 0.75% lnansansludey
freaiosanslundindiesifudainusenvesdasmniiwaitsinitdesuin Usznouiu
SrununuildneSuuinnit slinwasnsusendaaldasludesadnslunisdndon waznns
wissnuaulunisie dajununsnslusinedni LardnIYINTsiNYRTVeLAUEITanay
WALINTNEAT 3.UATIIENBBNSULA
1.4 JouWug K95-84

UszAnsainnisyauidaiiui anuamsalunIsviuvetaIesdnadmgu
AMuEIN50lUNSNUYe AT Srsinnsldinudemas wazlIaNgde I
wavan 3 A% Tnsussuaulunisanslofiamanunsalumsanduads 0.83 Te/4alue uay
AnAransludmiudndesiiuglsag 70 vn/au Juiinaiudenevenigey Laga1dee
sufalefidudamsenvesdes nuin sesius K95-84 Weltiedesandludosdmiudosdn
ytuglagldssuy lansedafiermiiunsnines Low2 (Usganas 2.09 ni/val.) Aandads
Lé’mmmim?{aumuLLmﬁ'wmQﬂmU 0.50 1./3U1% TAua1u1salun1sM9IuYes
\3esdnsaaade 1.89 13/40lue Auanunsalunsihouresaiesinndmeulade 2.71
Ts/4Tus Uszansnmnisvianuideiiudiiedes 69.72% dasinsldintuidemadads 2.33
an3/ls wardns1duloatnds 0.55% wWisusuwsssuaudildlunisaslu 5 au Taed
anuasnsalunsansluede 0.83 19/4alue a1 8 Falue/Au azldeusnnnin 8.48 15/
Su BoanldaesuinTudemas 966.66 /AU (srAntnsiuRwadnsay 27.09 U e
Suil 12 5.0. 2561) v ldaeanaudusaLnINmes LarAgIsaunsnmesTuay 650
U WU 1,616.66 U/ dunkssuaudsaildane 2,324 /Ay

douug K95-84 \leltinTosandludosdmivdendmimiuglasldszuy lensedni
AUEIUNSNWBS Low2 (Uszanal 2.09 ni/aa.) A2us1daduvesnisindouilunuiis

Y89gnAlu 0.50 1./3u% luiuinaaeuua 1.5 x 10 AT AEENIEY0IN08IRRY
1.28% AULASUI8UDIE10081RRE 2.80% WazdlUos@ufin11u99NV09908 69.24%

84



Wisuifisuussuauildfinanslu 5 au anudemevesmisosunnnin 0.04% AInadenie
Y99d10083NNIN 0.76% Lariiesidudainueenvedsastiasnii 0.96% lagnsansludes
Froasosanslundinfiosifudaiiuenvess assiniuaiisinitesuin Yssnaufy
Srununudilasetuuinnit vlineasnsuszndamldaisluzosmindunmsinges waznis
mussnuaulunisdn faduinuesnsluginedan LazdnIVINITINUATVIAUITOLAE
WALINISNEAT 3. UATIIEN8BNSULA
1.5 doeWug Auwaueay 01-12

UszAnsamnisveudaiud auausnlun1sviiaureuaiesinsidamge]

AMuEIL0lUN5NUYeAI0Idnsase Sasanisldindudemas wazlIanaq iy
wana 3 ads Tnoussuaulunisansludienuanunsalunisanslueds 0.80 19/4a1us uas
AnAnandludmiudndesyiniuglias 70 vin/au Juiinannudenerenidey Lagd1dee
sudavedidudrnusenvesdos wuin seesiug Muniuau 01-12 ileldiaiesandludoes
dwsudosinvisiugiagldszuulensodafinnuiEunsnimes Low2 (Ussanm 2.09 nu./¥)
Anuifudaduresnsiadeuiiluifwesgnilu 0,50 1./Auf fnruaansalunisvihay
yadATosinsaTuady 1.87 13/4lus arwansalunsiniuvesaiesdnaimgudade
2.69 13/421u9 Usvansammsviaudeiiuilieds 69.65% snsimsldisudomaads
236 an3/l4 warsnsaulaaads 0.73% Wisulouussnuauilalunisanslu 5 au Taed
auauisalunisaslueds 0.80 13/l a1 8 9alue/Tu agldeuninnda 8.56
13/5u Bomldsemuiniudemas 980,74 um/fu (Srantnsufwadnsay 27.09 vim wie
Suil 12 5.0. 2561) U ldTsaInauTUsaLNIINeY LarAgIsaunsnmesTuay 650
U Wi 1,630.74 Un/AU @dussnunudsa iy 2,240 vn/du

douwud funawau 01-12 leldiedesansludesdmiudesdmimuglagldszuule
AseAATIAULEININAES Low2 (Usyanad 2.09 nu./va.) Anusdaduvesnisindeudily
Lmﬁwaq@ﬂﬁlv 0.50 1./3un7 Tuilufineaeuauin 1.5 x 10 WAs AMULEemeeInses
Wy 1.33% A1LEENIEUea180eIRas 3.20% waziilesidudausenuessoy 69.91%
Wisuifleuussuauildiinandu 5 au anudemevesnsesunnnii 0.02% anudeme
2998189811131 0.33% wazdiesiduininusenvedsstioanii 0.81% lnansansludey
fretasosanslundinfiesifudainusenvesdasminiuaiisinidesuin Ussnauiy
Sruunuilanetuuinnit slnnwasnsusendaaldseluberadunsdndes waznns
yussnuaulunisdn faduinwesnsluginedan LazdnIVINITINYATVOIAUGITLUAY
WALINITNEAT 2. UATIIEN 8BNS ULA
2. MINAFIUANUENTAVBIAAIUANNYTARIN

3¥UVU Servo Electro-hydraulic System %38 SEHS a"m%’mmqﬂamﬂué’aaﬁ
aaﬂLLuumdwwiamw%’uLﬂ?iaummL%’Jiaumimummgﬂamﬂu Tngvinnstouni1us?
sauﬁ'ﬁaqmsmuaumuua%mmu@m AINAINITAVRIFIAIUANTgTADTNglAaIN

85



nanavaussnNifIsounIyuvesgnianslufunatueiigniadunyuiludesasn
Wiguiflsuiuausaseu Input Setpoint
2.1 NEMDUAUBIANNLIITOUNSNYUVBIgNAaNSTUYRISoERUG LK92-11
Auualiadusiseunisnyuvesgniaslyu Input Setpoint Fdeudluly
LUSUWATUAIVALILUY et fuanuitutiule senovausssewitsamEIsoufuawui
ANLLS2TBUITHMUAIN 0 S8U/UNT Juda 650 S9U/undi Taataan Response Time = 1.4
U9 91319817 Delay Time = 0.3 3U1% 924919a1 Rise Time = 0.1 U9 uaza2912a7 Setting
Time = 0.8 3unil tiadvjaiAu (Overshoot) Tu 1.54% veFEsBs
2.2 HANBUFUBIAINNSITAUNITUYUTBSaNAESTUTRIToWUS dVas 84-12 K95-84 uaz
Wugvouunu 3
ilesandoetusgnes 84-12 K95-84 wazsiuguouuny 3 1seunismyuvesgniians
Tufuteaugavindu Anualiaimsasounismyuvesgniansly input Setpoint 7
Joudlululusunsumuauuuuileidunuddusuln nanevausssewitarmdiseuiy
a7 WU AMNAEITBUENTARUAN 0 F8U/UNT Jue 600 sU/UTT 1H9291981 Response
Time = 1.4 3u1% 91917@1 Delay Time = 0.3 7u19 97913a1 Rise Time = 0.2 U191 uag
4394381 Setting Time = 0.6 Ju1¥ inA1vaiu (Overshoot) 341.0.83% v04A181459
2.3 NANDUALBIAINIITOUNINYUVBIGNAENSTUVIITDENUG Auneue 01-12
AualiA15950UN 199 UTesgnAa1sly Input Setpoint #itouidnlulu
Tusunsumuauuuy fe@dumnmidutule sepavaussssrivarniiseuiuna nui
ANUEITOUBIMLUIIN 0 S9U/UNT AU 650 59U/undt 199931981 Response Time = 0.5
U7 9291981 Delay Time = 0.3 U191 9994781 Rise Time = 0.2 2U1¥ kazy9i1a1 Setting
Time = 0.4 3u17 laitinA1vaiu (Overshoot) u

3. NAN15 AU IHTAUNATBATYFAIEASIAINTINVRATOE N lUToad mTuday
anvitiuglagldszuulansedn

A15197 1 anlgIreianualunisairaasesarslugesdmsudsednriniugiangldssuu

lonsedn
78013 FIUIUNU (UN)
EGOVRIGERNAVIRTY
@ ¥
1. wanlasaasna 14,000
2. Wgdsridauas 50 wieuiles 6 yn 3,500
3. UaLWashensaanvuIA 100 cc/rev 23,000

86



wsaUngean 264 TafU-5IRT 31U 2 M

a. Jullensefruuin 55 cc/rev 12,000
msINsiva 119 dnseouli
5. Madsusnnsiuanuuusumglnii 20,000
6. aulansedn uazlonalonsodn 8,500
7. augnitu 6 i niBNYNNeunAeY 3,000
8. gunsallwil wazgunsalinay 35,000
9. Bue 10,000
samﬁ’a@lumia%ﬁqm?m 129,000
AusIUsEnevaS AT By 5,000
saarld el sad AT oed UL 134,000
1. aesesandludesdmiudesdmiiug 134,000 UM
Inelgsyuulansedn
2. pmsldureaiosaslugogdmiy 5 U

dogdinviiuglagldseuulansedn
3. yafen

dnsmenileliunIevay

&

F1UIUTLI LN TV

o

6. DHIINITVNUVDWATIE LU DEANNTU
dogdinviiuglagldssuulansedn
< ° A & a
7. anusalunisyauies Low 2 wae

1 o o

8. Ay LAsesasludesdmIy

dogdinviiuglagldssuulansedn

(%
o w a

9. Wdumwaansay (S TUN 12 5.0. 2560)

10. 9MSINSAUUADIUIT UL DLNAIVDS

87

10% sﬂaﬂﬁ’]ﬂ%ﬂ%aﬂ
10 x 134,000

100
13,400 U
10
8 Flussiotu

188 l3sedalug

209  Alawns/dlus
1.29%v8351P1% /4181975
MUADTY

27.09 U
236  anseols



winsansludesdmsudeudnriiugingldssuulansedn
11. anydldinIesandludesdmsu = X 1s
seadinvimiuglagldssuulansednlay

ANAUNUAIN

(134,000 - 13,400)/5
24,120 Ul
13. nenidelunisamurensdosndludosdmsu= (0.1(134,000 + 13,400))/2
7,370 vwsiel
24,120/X UNABLS

12. ALARNSIANYBILATBIANUD R dMSU

seadnviiuglagldszuulansedn

dogdinviiuglagliszuulansedn
14. AERNSIANYBIATBIANS U BYENSTU

dogsinviiuglagliszuulansedasiels

15. ﬂ'maﬂLﬁ&luﬂwsamum%amﬂuéaaﬁm%’u = 7,370/X UNABLS
seadnvimiuglagldszuulansedn
AU ULUTHY
16. ldTreaninsudomas = 2.36 x 27.09
= 64.04 umeels
17. Ald91991nAUTUTAUNINIADS LaZAILY = 1.88x 8
SOUNIMBTIUAY 650 UM = 15.04 lsmnodu
= 650/15.04
= 43.26 umeols
18. Afrgsnwndesansludesdmiu = (1.2x134,000)/(100x8x8x1.88)
saudnvuglagldssuulansednsiols = 13.38 umsels
19. Aldreianun - 64.04 + 43.26 + 13.38
= 120.68 v ls

(24,120/X) + (7,370/X)
120.68 + (31,490/X) umsals
ANINANN I UDRYEI NS UDDURAYINHUS = 300 UNaDls

9

PELATRIANN L UD DY

20. Yadunudmiunsldiesesanslugesdmiudessinviiudlngldssuulansedn

300 = 120.68 + (31,490/X)
300X = 120.68X + 31,490
179.32X = 31,490

88



X - 175.61 15mad

U

deldinsesasludesdmsudesdniniuglasldssuulansednasiignAunu 175.61
LA =
13via¥ wandlunnd 1

3500

3000

2500

%

AU 175.61 l9siat

T 3 9

2000

1500 |

ANgY (U neals)

1000 |

500 r

0 50 100 150 200 250 300 350 400

Tulsildiaiesanddudes (1Seel)
A 1 wansgaaunulunisldiesesandudssdmiudssdaviviuglaeldszuulansedia

aglwams%ﬁ'a uazdatauatuz (Conclusion and Suggestion)

insesansludesuuuldssuuienonmdsgnnainannsaasludessiug LK92-11 ¢
V194 84-12 K95-84 funaudy 01-12 wazwusvounnu 3 dwiudavhiusiivanun Tasdos
4 5 1itus Hudeugnlval wardoene oy 11 o fuszavsnmlunsinnudsdl

1. dleldpnudunsnmesd 2.09 nu/vy. anudidaduvesnmsiadeuiluwwinwes
anfiansly 0.5 u./Aunft fiamsnisvsuesgnilunauitu arwgslunisandly 3.5 . ddu
Soudennaiade 3.41% mdsuldumeiads 1.28% Wesidurnuenvessesiads 68.57%
AuEInsalunisyiure aIesdnsase 1.88 13/4u. Ussandainnisyinaudaiud
69.97% wazisnsinsldisudemas 2.36 a./ls dovilauazeaiismeliussnudiga
g

2. dlawSpudisusuussnuauiildfinanddusiuiu 5 au vy 8 vu./Su wiu
Adaussuaulunsasludmsudndasyiniuglsas 70 vi/au wagAlddteanaudusn
WSNMESTINAUAIEITaLTSARDI LR 25 WS Tuas 650 UM WU Ledesansluldau

1NNNILINIUAURAEY 8.56 15/7U wazdalta1eussnitedy 650 UIn/AU d@1uanuldsnng

89

1898



'
o Y o

YDINT08 LAZAI08 WINUAUANITIIAY 1% wazUosiguinluaeNTeIdoekTILAY
gandnldifu 1%

3. 1sAIUANANINYUYesgnAatsludesduduszsuy Servo Electro-hydraulic
System 38 SEHS #edauauuuuiled fudasiia 5 fiug nud Anaiiseunisveuain
angAdla (0 soU/und) udsnuiiiseuiidesnisauauiinimsinig Tnsannsagldain
4791781 Delay Time waz¥7319a1 Rise Time fid1tads 0.3 uay 0.2 Jundl aua1du diu
§7231987 Setting Time Waz¥244281 Response Time fiAade 0.6 waz 1.1 3undt audsu
Jufuusunlvan Badmaiudu 0.83 - 1.54% lasanudenisresnides d1808 waz
Auazealuntansly inuasng funuvedlssnutina uazdnivnainunsseuiu
Fafuiamuauuuuitsdaunsaldeoulda

4. \apsandlusoedunuuiisnan 134,000 v wazAdsanslusesdmsusoasdnyi
tug 300 VIn/l3 vhanu 8 v/ Fefuneaiinszmnansugmansiedesadudon
Funvuilgaduyud 175.61 15

90



TIN5 5

NAIUNATDINAD DURAUITLNOUNLNITALNTALADIUAININDID M LUIIR

Development of sugarcane harvester automatic bind and stacker install

Forf3se
WAA FULEN noaudug lnsduysini
Mongkol Tunhaw Tinnasit Kaisinburasak
WYY Ly ILYA $idvis  @3unan 1355Ur auin

Anucha Chaochot Rungsit  Sirimala Wanthana Somnuk

AedAny (Key words)
\A3DAAUINEIERY, oY
Sugar cane harvesters, Sugarcane
UNANED

[ ' (%
av aaov & A ¥ ¥

AT UL TAUsEaAioa19AULUUATOIFNDOE IR ULUUAARIATUNTNTOUNTA
WoasYUIANaNeAe 36-47 wsedn lnedinalnUdalu dadu dudesiu soudauwaginenes
ANULTITUYARLUNEAdeUUTZLIM 900 SeUseUNTITaANSHTLAUUTELL 28 LWAT
soiunil yaludnsudesiidnvauziduluradougsuimauuainyaduseweslansednuaziu

¢ a o v v v ] = Ly !
gunsainaseu dseunsvihnuluaalin Ussuna 800 sausaundl NMsnaaauLladfy wuil
nsfRAuaINnsavinnuld daugaflutazandes Sududeaimuise waillosanaulszuna
lasunsdnassldiissne uazanrunisallsadindeluussma vilvinisuilulasnagausuwuy

Tlanunsasfiuniseaolulanuweu

Abstract

This research objective to create a prototype of sugarcane harvester
installed in front of tractors are 36-47 horsepower, with a mechanism for cutting,
cutting, stalk, bunching and stacking. The speed of the test blade was approximately
900 rpm or a linear speed of about 28 m/s. For the sugarcane cut leaves set which
looks like a double crescent blade receiving power from the hydraulic motor drive
unit and through a reduction device is cycle of cutting at 800 rounds per minute.
Found that pruning can work. The blade and conveyor need for development
because the budget is not allocated enough and the situation of infectious diseases

in the country Make editing and testing prototypes unable to proceed as planned.
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Research and Development of a Boom Sprayer with Variable

Forf3se
Yilug i SAANA LA a3 Uiy
Khanit Wannaronk  Akkapol Senanarong Sarawut Panthon
SUMIA WUy @vie 598 0157 WIywy

Thanapong Sanchum Uthai Thanee Artonn Pornboon

A1dAtY (Key words)
LASDINUENTTUALIUNY, USUDRITIAANUDALULIR, DB

Boom Sprayer, Variable Rate, Sugarcane

UNANED
W aWUNTZUUNITAANUYDATDINUAT TrraunsaUsusnsmulaniuAIIuEINTg
44' cs' ¢ a ¢ f a O v v o a S a a
WAABUNVDI5OWNTNLABS tneltleduasnINdIRARNIN URIRALUUALAY kazilauluswnsy
AdsPIUANANRINaliAIUANTEEEIaN WUe-Un loduauninaidnludd lneiadanimun
ausalda-Ua 19157 5 adeedund aunsausudnsiansinulandng 20-100% AAUAU
A9 0.1 MPa Tpeildvinliuuinas9akarn1snseaneslasy Waisuiunisiemansaay
pUlitydAty NTzAUAUToNY 95% nn1snadeululiasdes WUINLALEILITONTS
191U 14.28 19/971ud Aausisounsnmas 1.12 was/Aurnuszansninnisviiau
87.19% AuAULUADIUNTULR oA 0.21 3ns/ls Tons1n1snuLeds 660.99 Ans/vu. %38
46.23 an3/13 Antdulasigusnisldansnanasainiansufueds 12.8% ANURUILULYDY
Y a P I ' v o w =

AYDRIANTIVUAUDDYLRAY 245.97 aL0d/MT.TU. TINYINDAD N15UBINUNIIALUAIAD

11NN 30 AYDDY/HT. YU

Abstract
A boom sprayer with tractor’s speed-based variable rate application for
sugarcane was developed. The control system consisted of spray nozzles coupled
with solenoid valves, regulated using pulse-width modulation at 5 Hz and duty cycles
of 20 to 100% to control the flow rate at constant pressure of 0.1 MPa. The

controller could vary the nozzle flow without a significant change in droplet size
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distribution and the spray pattern at 95% confidence level. Testing was conducted in
sugarcane field. Testing results found that average field capacity was 14.28 rai/h, at
average travelling speed of tractor 1.12 m/s, average field efficiency was 87.19% and
average fuel consumption was 0.21 lit/rai. Flow rate obtained with modulation was
660.99 /h or 46.23 |/rai. The reduction of application was 12.8% lower than that of
the original nozzle. Droplet penetration test on sugarcane leaves showed that the
average droplet density was 24597 aerosol /cm®. It was sufficient for protection

insecticides which is more than 30 aerosol / cm?.

N1 (Introduction)

Tudnsu@n 2558/59 ‘Uizmﬁi‘maﬁﬁuﬁmwﬂqﬂé’asmzmm 11.01 &l3 Tnedifui
Wintuanndneu 481,912 15 wieamdufosas 4.58 iesmnuleveuimsiuiinuasnssy
a3l (Zoning) 1093gua TndndulviuAsuiiufivgninflegluiufilsmnyan ugmsdgn
Soelsenu SudUznds Unduindu wazdinadodnd USunaunanansesilssme
Uszanal 100.78 &1udiu usnandnsiolsiadveg 9.15 fusiels (Fr1insuanznssunisdes
LLﬁS‘l?’]G]Wa‘WﬁEJ, 2560) %ﬁmagJJ’Lwi"wmﬂLﬁaLﬁEJ‘Uﬁ’wszmﬂ%uﬁﬁmsmamﬁawﬁmﬁmﬁu
ﬁqﬁjﬁfgmmamﬁmé’aamﬂﬁi’wLﬁmmmﬂwmaa%m 917 AnudenInsuvesiuduiiiesainvie
msthysRuegnegnis Wussesidtlimuzaniuiuiiosuiinga Jymnsseuinvedsauay
LAIRgRY ATEULLATSULUUM AT TUTignFaLaz Iz

nsszuismedlsauazuuasingdos Wuanmawilsilinanandoslulszmelvennsi
NoRATIHILLN wuirUszmelngfesUszaulgmnisszuinvedlsawazuuasdngdosdu
9399) ﬁ?fﬂLwiazszmnmﬁa%ﬁammL?ﬂamaiﬁt,mqmammﬁmé’aasuamizL%ﬂlﬂiﬁaﬂ (539, 2560)
nwnsnsaulnaFsndudontuinldasediiuunntu sudddasmintuinidenlina
Tunsmuauldfuazun Auugihnmsldansitedesfunioridalsn uuas wayivily voensy
Jnisinens dnlrgjaziuziidulinuaisden 20 Ans Inedldadosmiuwuugulon
armendazuusiliiu 12 fredundl etwszamnudlumsiuiinasesnsinisin
WU (NSUFBINTNBAS, 2560) bA30INUASTIALIUNY W30 Boom Sprayer wisnzdndunis
vandlulsdes WesniuldnsuaiveWesuasiauliid dwlsznaufidduio wuy
yiuansiiiadndeaduun duusafugs warsruunses fussginendivunn 200 - 400 ans
winsldiassuansylauvuniudosinmsasuiisuiieWldsnsdavunasrunnagsoosmui
#0915 Tnedasrimuannudisaunsnnessansd insznisanauislunisindeudiag
A3 é’mwmivﬁumiﬁm%zqqﬁuﬁq 21

nsUsussdaviuanslutlagtuilalunaneguuu 1wy mswasumnaniisade
s Tnsnnuduasil asviilisnsmiuasu 10-25% esanmsliifesgeiinasonismsed
19950 WUSORRARILUNY NsiuvSeanussdudnzifiunioantdldiiu 10% wseiinase
WINAYODILAZNNINTTANEFIAra s MeAsuiidnasldsumdnsmuldunnin 25% w
sudonanlunsidsufiazia nsdsusnadiu nauvesansadifildluund Wensdns
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Mauifesn s iuitideutisgssnuazdudou luswsemaiszuuiidaiiususananmiu
1§ (Modulated Spraying Nozzle Control, MSNC) ifumalulaglunadiiususnsmulanined
audumsd Tngliviluuinasesawaznisnszatadaudsn 19 Hish-speed valve tHush
PuANszEzIaINade-Tavesiida awnsndn-Tnndald 10 adyAund Tasfuddsan
ABNILMOS (Daniel et.al. 2016) gﬂﬁ 1 ugnavhdnuuunaAuiinane MSNC

anrfidedadiuunAniozimuiaiomuasviauuunudmivdes wuudiusns
Fanusaludii mudaniideanisuazasnndosiuanniisounsninefunueriay lngfivun
ANV INUMETEUUAIUANKAzUSINanalag ldlUsuN SuatInal uUHes N3
Usudnsaanudnluffvilvinsiiunnuddeiisowsninesesnsa vienisananuiatile
ndusavhulas lifinansenusiosnsmiu nandsiaiemmiudsannsaviulusnsiigndeuiuen
wihnrudisounsninesaziaely 5ﬂﬁ'qsqmmu@uﬁqnénmmsaﬂ%ﬁ%’ﬁuLﬂ%QWuLLUUSu
fifeanisanumdugld azfuininisususasdanuansdurileddyuesnisidiedemiuans
wsgvngdaviliiannisidansiaegruinusz@nsnngean anduyu Lazannisgade
n3nensld Fsdenadestulunairsugialvdvesunenisuun “Usendlne 4.0” Adasnns
Ufudsulassairuasugia lug “aswghafiduindeusiouinnssy” laswdsuain
MaINuATLUUALAY (Traditional Farming) Tutlaqtiu lugnasinumsasielvl fidunsuinig
Iansuazmalulad (Smart Farming)
Solenoid-Operated Valve

Conventional
Nozzle Assembly

Valve Open Valve Closed

a

JUN 1 Waakuunuaunaane MSNC
131: Daniel et al., 2016
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52108UAN15938  (Research Methodology)
1) Asavaeulenarsiiieates uagdisiateyanisdanuaisy dmiudes oz
Py MUa M UIMN TN WU LIRS BIFULUY
2) Wauasesiuassiawuunufiienuenlidesndt 6 wes Inewuiauidiuiiin
Tanunsaususasmuld Tneldinalulad Modulated Spraying Nozzle Control, MSNC &4
agUusnsmiuldnishnensmuausseznamsla-Unvesidn Tneauduasi Jslivi
Tfuunnazeswazmsnszaeiudou lnsusznoumdauuusarudriuleduessng uay
nageuMsTh U esiurewhidn
3) WaunlusunsualuAnuwazUssulanadiuiil@a MSNC taeldlusunsy Matlab
Simulink Weuadluussnauasnailsda Arduino mega 2560
3.1) WarulUsunsudiuaiuauifn MSNC Trdsudasinula lneigeu
Tusunsumuauszeznansda-Tavededuesdnd filgunsalfesannsonevaussiu
mdwotlusunsuld wasneaeumsnsuresiidafiauilday
3.2) WaunlusunsumwiasnnsaanuliduiusiuanuiEisauwnsnines lng
faaufinnsadeufivessaunsnineifegunsalinseu (proximity switch) ARafudedu
(ground wheel) UoSnauBINARIAT Arduino mega 2560 azsud ey 1uiadann ground
wheel iilofuanauvossauwmsnines wazdsidslumunalileduesdndfivhdnls
Jn-Un WildShsnuaenpdestiuainundinisaiond
4) eaeurhdntazyaniunuluiosufusnIs
4.1) N1INAABUNIAIUANILANVDIAT DDA (Droplets distribution
uniformity) Taelda1sazaned Kingkol tartrazine Wudu 1% 1Ju funuaisdesiundn
Angity viuasazagaIuUNIEATY chromolux YU1A 25x75 cm soe5UaTeDITiNl NOuRIT
LOINNALNULAZIATITRAINAILTATUIAAZ DD LAZNIT NTLANYAIVOIATERIRAIEIUTUAT
Depositscan \fienn YuImazend Volume median diameter (VMD) N19n52318A2999%8A
1 (Relative Span) MsnsEanefvesazesoNui
4.2) MsViRdEUNINIENFYEIN33ANY (Spray Distribution) IngRndeiadn
Aoy Srwau 3 W nlledusosesgUnsalinnisnszaneuesnisdnwy (Pattemnator) 50
wuRRS sTziawesiiannuiilssnude 52 wuiwes Sauduinsvesindiasldlunday
naon
5) negeUAMNEINIaM TS dulladosvonnuasns fil
5.1) vedeuUsEansamnsyhaudiui Tnemeauaansansinauese
TUaUNURDANAINNTANITVINIUNINEG Y nagoUmMATAuUs i Temas
52) MedeusnTINIINUTSweEn MSNC fifauulSoudisutuimdawuy

Qe

a

32

hO)J

53)  M1INAABUIAAUNUILIUYEIREDBIANT IULAUD DY
6) AATIXNVBYANANITNAABU IATIENANUANAIMNAATYEANEAT UazaTUNan1TIe
iiellddeyanisinu fedrdalumsinuvesadesduuuy msiesizianududme
\ATYgAanS
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JLYLLIAT 2 U 15uau ganay 2561 dugn 30 fiugneu 2563
A0uNIININAGLY A0UWIBNYATIAINTTY
AudITeLaENRIUINISINYATEIEEIH

nan13338azanusIena (Results and Discussion)
1. m9ILFIaR MSNC (Modulated Spraying Nozzle Control)

TumsideldideniaTeaiusiunuszasd vos . asmualud 1A Ju BSM300
(Ut 2) 14 Fusaunsninesoutn 30-47 usesi Suwiadaussguienuuin 300 dns A1
NINNVDILVLAANY 6.6 AT THIAATIUIU 15 H WsIFudmTUreIu 2-20 U1 uimunlu
druresiidaliannsausudnsinula Tneldinalulad Modulated Spraying Nozzle
Control, MSNC wuienfulu sinsUszme sadumealuladludiivsusasnulaninedinusu
asil Inglaivinlivuinazessuazns nszatedaasu 14 High-speed valve 1ufaua

SLAINSIUA-Unvaaiian

|
JUN 2 1asesriuaiunysyadd 909 U. aenualud 911 31 BSM300

Taimudanuuususnsmuls lasfaasledussaindudinuiidanuy
aafu denled wewdndiBie AIRTAC Ju 2W-050-10 (Ul 3) Wulvdusedindd szuuiln
Unlagnsa (Direct Acting) 2/2 113 IMUIIMLIN Uagn1aeonnilanieilviu (plunger) &l
= ] ¥ ! [ 4 d‘ a a ] . d‘ J ¥ = U
Faeguareiuarviminndauazdngniesiiu (orifice) vosvadlnailodgluiigy viedn
Ilfheananmsediivuingniawiu (orifice) 5 ual.
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JUN 3 aanuunudy Annsiuleduseing,
2. Ml UTUNSUAIVANUAZ YT 80T IUTIAN MSNC
2.1 MadeulusunsuaaunIunuiIm

19lUsunsy Matlab Simulink WeulusunsuaIuANAIUasA Arduino mega 2560
Tidsrdsluia-Un Todununi1ar Wau solid state relay wie Wa-Un diiaglnanuluds

Y

280 MnmaveaeulUsunsumuaulsdussdnd wuleduesdndfidenidannsada-
Un 51‘1'7i%tfﬁﬂf;jﬁ35ﬂlﬁl,§a 5 adwste Sufl vae 0.2 3Wiise 1 cycle @wsaUsu duty cycle
(svpznarilsauessUaneszozinamaunsiunledussmdnaudde) I8daus 20-100%
nageunsviueslUsunsufiddlianenarnaudl duty cycle sneq fimnusuldanu 0.1
Mpa ledsuanslumsnedl 1 wanslusunsudiuddsnuausidn

d' (v 1 d' v a & @ I3
AN 1 WNANISNAFDUDATINITNULRAHUDIYIRA MSNC LazlUasigunn1sanasuas
FMIINTNUAAT duty cycle #199)

Duty Cycle * (%) Sansnueivesinga Wasifudvasdnsinisnu
MSNC (I/min) 289%an MSNC f1anad (%)
20 0.250 31.38
40 0.411 51.61
60 0.558 69.95
80 0.703 88.19
100 0.797 100.00
“Duty cycle MNeds Sovavvasszonaiedussndanasyovnanomnsunleaussmdaau

Un
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a

INNINAFBUNUI Hada MSNC Amunaninsae-Un diiiazidngidnalens,

(% (% s

5 A59A8 IUT @1u150U5URNuUlandng 20-100% @uNSaLTgUANUEUNUSUD
duty cycle uay Weasidud veadnsnsnuvesiidafianas Aansmsui 4

90
y =1.0588x-13.827

80 &
. R%=0.9994 /
60 /

o e

0 -

, e

20 /

10

O I T T T T 1
0 20 40 60 80 100

% of Reduction

Duty Cycle (%)

JUT 4 puduiiugves duty cycle waz Wosidudvednsnniswuvesiida MSNC
Nanas (% of Reduction)

2.2 MadeulusunsuaauaInIaensINITnuyediian MSNC
Tumadeulusunsy adlvgldidonanuirsounsninesiun s/Aund) Adululs
Tumsvhau Buanmulasiindesaussnaniuny wasdosiasaunsnineslviaon adosiy
aranifidents ns inoueslsunsude adiglfidenfedmuiiossown sninosiine
Wasazgninandiuansintu mnudwossounsnnositialdluvmzdun dnsaaoudns
AYUSIVDITOUNINNB52INGOTU (Ground wheel) ﬁamqﬂﬂiaﬁ’mmmﬁaiau (Proximity
switch) Feazdsdyanluiiauamnaiiio duimarisounnmesuuetug uazdun
Wesiiudnsanaswesauiiisaunsninesdell anuduiusiuedidudinisanasdninis
viuweiadn MSNC (% of Reduction) feaunsit (1) 7ild annswilusud 4
Duty cycle = (1.0588 X) - 13.827 (1)
oy X = WesiduAn15ana1dns1n1snuveIRaIa8n MSNC (% of
Reduction)
= WeslWudn13anasueInuEIsaunInnes
= (Anussawnsneasvaelag x 100)
AT unsnineTiFe LA Sn T Rl d

WolUsuNTUAI MU S IFUANITANAITATINITNUVD AR MSNC Lazds
Adslulsduan 1almUe-Us dnagluanulidaiiae Trduiusiudnsinisanadvea
ANILSIVRITIUMSNIAeSTY Yarliug JUTT 5 uandlusunsuszuumuaLLasUsEIaNg
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desaniadesmiuans awnsaumde 4.5 wes 1 lunsdldluuvasvuin
An Sseenuuuaindeuauiidaliianunsn Wa-Tn shialdedes 3 % nanfe awnsnda
vhanldidleuuvumiuitleld 5U 6 uana wiring diagram vesndosaussnamuANIdn JU
7 uansndesavasnanuaiadn eilfdeulusunsumuauiin Tiidadedfntusivia
90 94A1 naNAednfiogAntuazlilavdanieudu wovilvinisviuiinisnszansd
ashiane

o o

SUBAT VLRI

o

o

9

TUsunsu d@umuaunsy

s

MNANFU

»

PAnnuaLN1SN

CR]

g uian

II0NINEDT

@

O]

TUSHATY @UAUIERSINY

TUSWNTY @TUAIUIBIAINNL

UNSALMas  (WRs/Aund)

TUsunsy ﬁuuﬂaummﬁﬁa

JUN 5 TUSUNIUITZUUAIUANILAZUTEUIANE
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3. msnaaauiadn MSNC luasUfuanis
3.1 MsvageUmImIINEINaNEYeIRz e84 15 (Droplets distribution uniformity)
NINAARUAUTEYANITMITIUIN TUIA N1INTTAILR LazA LA AL DD
ave9ansy vinlaldansavated Kingkol tartrazine Wudu 1% Judunuaistdesiuiidn
AINY WUAITAZTAIWAIUY NT8A1Y chromolux WA 25x75 cm 219%19AU 1.0x0.5 m Uu

Y

e

a

Nudilaidduites 19anméa 1 m/s siufien duty cycle (szeznanfiledussdidasosyozinan
Hmunsausleauesmdn audade) s ndminmsnuield 30 it Safuiiteundnei
Fregnenseanuiisesiuazeesdl duty cycle #neq

PIGEREY droplets distribution uniformity a18lUsinsy Deposit Scan 1oeld
1A384 scanner ANALLBEA 600 dpi TnglusunsuazAIA EURUgUInasass (Dd) Tagld
aun157 (2) RS (Relative Span) Aern1snszatedives droplets wildan aunsd (3) (Zhu
et al,, 2011) NamﬁLﬂiﬂsﬁ%’@gaé’qLLa@ﬂumsNﬁ 2

Dg= 1.06 As®*> (2)
Tefl  Dd = actual droplet diameter, pm
As = spot area, um?
RS = (DV0.9 - DV0.1)/DV0.5 (3)
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M99 2 NITNAGDUNIAIUAN AL UDIaE 83152 (Droplets distribution

uniformity)
Duty Cycle (%) VMD (Um) RS Deposits/cm?
20 291.5 1.18 300.57
40 330.0 128 257.8
60 370.7 1.28 309.7
80 341.3 1.00 276.5
100 340.3 0.97 289.9

VMD = Volume Median Diameter, RS = Relative Span.

INANTNALNUI A1 VMD 88581319 291.5-341.3 Um INNITIATIENNY
ad# Anova one factor Wu31 A@ABYaY VMD i Duty cycle 20-100% lyifimanuunansing
meadnedelded ey 0.05 @uen RS wien1snszatefivemeniidndlng 1 Aedaiy
A LENe WAIINNNINAFBOUNUIIAT RS 71 Duty cycle 20-60 Seldasiuaued Aanumuniy
maﬂasaaaagﬁ 257.8-309.7 az009/05.93. MINNITIATIZVNIEDH Anova one factor WUl
ANLRAEDIAUNUILUUTDIAZ 0837 Duty cycle 20-100% lifiauuansnsiunieada i
sedundesiu 95%

3.2 MINAAaUNIINTE188IYaIN153ANY (Spray Distribution)
nageUNsnsTaTefiveinsdany Tnefnaaindadivaun s1uau 3 % wile
duses vesunIalinnisnseevein1s@nniu (Patternator) 50 WUALIAT TrL1NRIAN
adilssugnansily 52 wufiuns Sainesvesifimsldlusdasviaenfnuiesazues
Usunsiedsvesiilunasnmad v 7ien duty cycle shae T8fam1sned 3 wazanunse
Feudunswildfagui 8

FRTUIAALNANDVDINITNTZIFIVeINITaAN Y WiewBeudn duty
cycle W 25% 50% 75% Wisuiudl duty cycle 100% Tagld pair t-test wuin¥oeazveq
Usunasinluusazvaend an duty cycle 25%, 50% uaz 75% liidauuansstuiuiesas
yesUSunmsunluusazaeniien duty cycle 100% egafituddiey Aisziunnandesiu 95%

NNISVAdEUNUIINITWEBY duty cycle 9¢18vinTW Spray Distribution
ae Droplet size WasU danndadfunIsnnasives GopalaPillai et.,al. (1999) GRARINEY
WladrAguesnaluladnisusudnsinisaani (Variable rate technology)

118



A157197 3 508a2Y9USUINSUNTNISIUTI A I UaRRRI9RaUSLIMSRAEYIUN M UNABANIS

N9vun MR duty cycle #n99)

oA awazvaslSunsiniisausulgluvasanisiaySinnsielsvesinluvase
25% 50% 75% 100%
1 0 0 9 0
2 0 9 21 9
3 13 18 33 17
4 19 26 39 27
5 24 36 a2 a2
6 25 36 39 49
7 24 31 32 a5
8 27 36 37 47
9 31 33 a2 47
10 40 48 a8 51
11 35 a4 a4 52
12 32 43 46 59
13 34 46 51 65
14 40 55 58 65
15 61 81 65 61
16 74 84 60 59
17 59 61 a8 55
18 a5 a1 36 43
19 a5 42 46 53
20 a2 40 a7 50
21 52 48 a7 55
22 54 56 a5 53
23 51 46 37 50
24 40 39 30 a2
25 35 32 21 39
26 32 30 28 34
27 28 25 20 22
28 35 31 20 19
29 30 21 10 11
30 16 12 0 2
31 4 0 0 0
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szazlunuisiuszuinsdundsvassesiitauliunvaanniudazuasn

AunnuYaIIRanU (mm)

—0—=25% —e—50% 75% —e—100%

5UN 8 n31Mn13nsEanefivesn1s@anY (Spray Distribution)

4. NsNAARUNITYIININISIULYAd
4.1 M5NAaavYIEENENINAISINIUTINYT
nagaun1sulukUasdesvesaudIdouazimuinisinensaissilagly
& v < Y o @ o % < =~ &

SOUNTALABS AU 47 U593 L TUAUMES AruA AU I50UIATBUR 1200 rpm way
& < o o W £ [ = @
H0NANNLSITOUVOT WNa181UBAad 750 rpm Tdussiudu 0.1 MPa nadeuniAuisalu
NTNTOITAUNTNADTNLABS Fi199)7IlATINUANT 1AL T0VULAI R AN AL Lazdu
LANTZEEN 20 LIRS NANIS NRADUAILEAIlLANTINN 4

A7 4 wamswmaaumsi’ﬂmmﬁasaLmsmmaﬂmmawmaau

ﬂ’)']llL%’JiﬂLL‘l/liﬂLG\EJ% (m/s)
\Nes Rep.1 Rep.2 Rep.3 Avg. SD
Low 4 0.78 0.86 0.81 0.82 0.039
H1 0.89 0.97 0.87 0.91 0.052
H2 1.18 1.07 1.11 1.12 0.055

nmsnaaaulaaantiies H2 TunsnaaeuyuseansAInn1syinaudanuy

eanndu m’mL%agaqmﬁiaLLmﬂm@%&?’qmmmﬁmuiﬁﬁ INNTNAFOU NUINASDINY
4157 8 Amawnsan1sviney 14.28 13/49Tus finnuidisaunsnmes 1.12 wes/Auni
UseanianTmnng vhay 87.19% awaudesisiudomas 0.21 ans/le

4.2 NIMAFeUSATINTNUYEIIEa MSNC TR Soudieusuwaauuus s
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nMsveaeuLitesuiisusnsinsaany Ieviuuiuuudiielmidunisyiey
yoani Waunldtaouiu Tngldsounsnmedaun 47 ussinduduids denldifed H2
ATINEITOU 1ATEIBUA 1200 rpm TAAnIEIsaunsnnedld 1.20 was/Aunit waviden
A5 UTDINEAT B1WIERNES 750 rpm Tuseudin 0.1 MPa Tunsnagouasiintluss
fisyéu 200 ans NFIY @arsuuiusiuau 8 sou Sunandilduazihildlulumsviugae
¥dnvhdn MSNC fiiaun waywadn wuusaiy ¥e1s1uau 3 A%e 9anansedt 5 wudnms
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nagauwmalulagnisiayszansninnsuandas Tununudminsvys

M990 1.1 wamsiasgidunesulgndesluiiuiu guneveuds Jminswys gougnd

Y Y

2562/63

\NBASAS AmNuaN  pH  OM.  Avail. Exch.K  USunase U3U104519)
(831 (%) P (un./ DM TUULUN 9IM1930
(wun./ nn.) (DOA) LNYAINT

nn.) (nA. N-P,Os- (nN. N-P,Os-
K,0/1%) K,0/13)
w8yl Yosun 0-20 635 0.97 6 11 15-9-18 16-8-8
UNENIUNU BUNIA 0-20 7.00 0.99 8 40 15-6-18 16-8-8
Yelau Iuaen 0-20 8.43 0.31 8 17 27-6-18 16-8-8
WEYYIR Buniag 0-20 666 023 6 12 27-9-18 16-8-8
UNYFAUYNEY ?ﬁsﬁla 0-20 6.23 0.90 3 10 15-9-18 16-8-8

= a 13 a v LA ° =
M1399 1.2 ANEe NaKEn LarasruseneunandnvesdesUgnluiiuiul gnedeuds
Jminnwys gadgnt 2562/63

NEATNS nN33UTNYAINT
ANINEY  EURIUANINA1NEN FIUIUA HAKER CCsS
(31.) (31.) (@/19) (siu/13)

1 243 2.95 7,865 10.21 15.05
2 244 2.96 6,386 8.99 15.93
3 220 2.82 7,025 6.60 14.26
4 258 3.13 7,171 10.47 15.45
5 210 2.98 8,058 10.75 14.53
\de 235 297 7,301 9.40 15.04

LNEATAT n35335MAgaU (DOA)
1 285 2.83 9,949 13.89 14.46
2 242 3.03 7,852 12.21 14.47
3 227 2.90 6,895 6.47 14.33
4 251 3.16 7,811 11.87 14.35
5 214 297 7,153 9.31 14.33
\de 244 2.98 8,052 10.75 14.39

neAsns  'waynd deswn  funeanidvan Bunsas  Puieuwau 91uaee
“WgYYIR BunsAs  CuwaNe aite

141



M19197 1.3 HaRBULNUNIAATYTAansUedesUgn Tuiuiul s1neveuds Jwing1vys

gauant 2562/63

\ABAINT NIIUBAATNT
HAHER puvuiuwls  seldmiedunuiuwds BCR
(#u/13) (uw/ls) (wn/ls)
1 10.21 9,467 511 1.05
2 8.99 9,096 41 1.00
3 6.60 8,188 -1,975 0.76
4 10.47 9,659 756 1.08
5 10.75 9,672 577 1.06
\de 9.40 9,216 18 0.99
LNYATAT N33MAAU (DOA)
1 13.89 10,321 2,882 1.28
2 12.21 9,673 1,941 1.20
3 6.47 7,779 -1,665 0.79
4 11.87 9,934 1,294 1.13
5 9.31 8,581 218 1.03
Laﬁa 10.75 9,258 934 1.08

bNWYAINT

'yl desun

“WEYYA dunsag

91981 U0nun Bunsag
RVSEHG R S Bl

>Ynguwau I1Uasn

M19199 1.4 dunuadevensuandos (Un/ls) luiiuiu s1neveuds Jamins a3
gauUant 2562/63

PRl NIINIBLNWATAT n3suaneaaeu (DOA)

-ANAIUUAU 1,400 800
-AUgn 1,200 1,200
-ANUS 1,500 1,500
-Aly 1,000 1,130
-Anansieiimdndn ity 243 243
-Andnaldde 200 200
-ANdeidndnginy 100 100
_Afiuiien 3,573 4,085

334 9,216 9,258
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M19199 1.5 nansiasigiauneulgndegluiiuiiun ennewliessvys Jwminsvys
gauanl 2563/64

LNYAINT AMuAN  pH  OM. Avail P Exch. K USHas1me Mg USuusIne s
(a31.) (%)  @n/  (@n/nn) WUzl WAYAINT
An.) (AN. N-P,0s-K0/ (AN, N-P,0s-K0/
19) 19)
W83y A399919 0-20 777 141 5 65 15-9-12 16-8-8
UYEAUTI dR8BINA 0-20 7.88 1.34 8 99 15-6-6 16-8-8

= a s a > v & A
A1399 1.6 AINEY WaKER LaresRUsEnauNandnvesdesUgnulasiuluulunuiu
Jamdnswys gougnt 2563/64

NYAINT N35UTTINYAINT

ANEY  EURIUANINA1NE FIUIUA HAKER CCs
(31.) (31.) (@/19) (siu/13)
1 271 2.78 10,362 13.83 18.19
2 309 2.65 13,449 18.24 17.15
e 290 2.72 11,905 16.04 17.67
NYAINT wUassuluy

1 305 2.90 10,204 15.69 17.15
2 330 2.71 14,870 21.33 17.15
e 318 2.81 12,537 18.51 17.15

o

NEATNS  'UNeYANR A3e9eIl 2N9dUSIN ABYBINA

A1399 1.7 WanauunumaAsegaansvedesUgnulaswiuiuuluiuin sunaiiles
5193 FmInsvys gauant 2563/64

NEATNT N33UIBINUAINT
HAHER puvuiuwls  selamiedunuiiuwls BCR
(/19) (un/l3) (wn/l9)
1 13.83 12,743 6,233 1.49
2 18.24 14,486 9,494 1.66
\nde 16.04 13,615 7,864 1.57
NYATNS wUasuLuy
1 15.69 12,801 7,826 1.61
2 21.33 14,895 13,147 1.88
\nde 18.51 13,848 10,487 1.75

aa

NeASNS  'WeYAnA ASedena  AueEusiy aeuenA
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M13199 1.8 sunuiadevesnsuandesgn (Un/ls) wlasiuwuuluiiuiu suneiiles
51903 Jminswys gaugnt 2563/64

31YN1T NISNIBINYATAT WURIAULUY

SR 1,500 900
-Agn 1,500 1,500
-ANWUG 1,450 1,450
-Ae 901 744
-Anansiadimindn iy 600 600
-Andnalale 50 50
-ANeAdndnginy 1,200 1,200
“AnAuLAen 6,414 7,404

53U 13,615 13,848

a ~ P = = a o & a
M99 1.9 LL'Ua\TLﬂ@@]ﬁﬂﬁmmﬁnﬂmaﬂ'ﬁimLV]ﬂIUIaEJﬂ'ﬁLGﬁEJllﬂuUQﬂa@EJLL‘U‘U?{IWTW‘V]aLaQ

waznshalamuain ey

wasii NYAINT o] i (13)
1 uNETIAN Hung 39/2 3. 7 a.U1nges 2.98u0s 2.919Y3 20
2 wednsde ansingna 98/1 1. 8 AlvIvas 8.0l 2.51943 10
3 und siung 39 4. 7 9.Un¥ee e 0ulle 2.5793 18
4 wevewy Suas 39/1 w7 nUnges a.0lle .53 10
5 wesll ausasna 67/1 316 adm oiflesswy 2.3 10
6 WgANTIN ARYRINIA 31/1 30 6 A.YINTIU D.LHBITIVYT 2573 50
7 wwanuiing guuiiuia 1231. 6 n.Unlng 9.98uds 291943 55
8 W8asYs LeuRea 46/1 3. 7 A.535UEY .15 2.519Y3 20
9 Wl v 40/4 3. 4 9.555UEY 0. INS19M 2503 80
10 wed dorsdarssa 65 4. 7 0.1UBININ B.INE151W 9.519U3 50
11wty ASes01d 7/1 4. 6 AMUBINANUT BLBITIVYT 9.579U3 50
12 PRNGI ffung 39 u. 7 a.dnves 0.98u09 25993 10
13 wRANGW AW 8 1. 7 9.1v1va9 9.01lUe 257043 5
14 weatyy Tavn 46 4. 3 A.uANOY 9.9uds 2.519Y3 10
15 wiegiy W 5 4. 12 9.uueeny 2.07uls 2.57943 20
16 wwaNIn gaus 6 f.4NUTU 89010 2.919Y3 10
17w Andundena 57/1 4. 10 a.auviungln 0.98uds 2.5793 10
18 wNEN N8N 8/1 1. 7 9.iu1vqe 0.01lU8 2.919U3
19wy Alatan 30/6 4. 9 9.uv1Uad 8.0lUe 2.519Y3
20 wiwedfud wmasunIng 71 1. 8 nUInYes 0.9auds 9.519U3
21wy nIdenes 156 .1 9.UN%09 0.99uT0¢ 2.519U3

33U 458
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M157991 1.10 UUanunsnsNiIUNISUTOINTZIUUIESHEN GAP: 908 wag Smart farmer

NYAINT flog GAP: dag Smart
famer
w8yl Yosun 551.14 f.51eth 0.9ouls AW 03-5902-40556609601 V'
9.57%U5
wadnun Bunsms 38 .14 n9dd eeuds N 03-5902-40556607601 v
9.57%Y3
WENYY 7Y 48 1.14 p.5win eeuds  nw 03-5902-40556535601
9.57%Y3
unagiiu fung 39 1.7 adnYes 8.9euls Y 03-5902-40556536601
9.57%U5
WNTUNT Worn 47 1.14 052907 0.9aude nw 03-5902-40556608601
2.51%U3
Rk A A309910  7/1 4.6 A.IUBINATAT B, N 03-5902-40556534601 v
e 2.5
uaasIN TAs 39/21.7 Anves eaey  nw 03-5902-40556537601 v
U4 2.57%US
wgeffiud weasy 71 4. 8 .UINTed 8.9ewde | A 03-5902-40497248601 vV
n3ng 9.59%Y3
nagoumalulaBmaifuussansnannisnandesluiuiiuvnimingiesil
a5197l 2.1 andRrumaaiiuesfiuieulgn qauand 2562/2563
LNYAING depth. OM. Avail. P Exch.K  d331a51991915  USuusnenms
(wa) (%) @n/  (un/An) Wz WnyaIng
nn.) ("N, N-P,Os-K,O/ (AN, N-P,0s5-K,O/
19) 19)
in3usdnd domnsd 020 2 60 300-400 12-3-6 21.7-6.7-4.5
17Uy BUNIia 0-20 3 45 50-100 6-3-12 26.1-3.71-3.7
Saunsallouwes 020 15 80 <50 12-3-18 21.4-3-3
g3ve slaney 020 05 310 6190 18-9-12 13.1-7.2-2.2
auiln Sanay 0-20 0.5 11-25 61-90 18-9-12 14.8-6-1
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AN5N 2.2 ANES NaNER LavesAUsEnauNandnvasdesUgniuiuiul damingrissnil

gauant 2562/63

NYAINT N3IUIBNUAINS
AMEY  LURUAUENaNea U HAKER CCs
(31.) (a1.) (@1/13) (u/15)
1 261 292 6,333 252 16.0
2 207 2.86 3,600 1.23 16.8
3 236 3.59 5,089 1.83 16.1
a4 241 2.73 3,244 1.40 11.8
5 276 2.64 3,689 2.00 13.5
\de 244 2.95 4,391 1.80 14.8
NYATNT nN33U3sNAaaU (DOA)
1 360 2172 5,500 2.89 14.5
2 302 2.84 5,178 2.76 155
3 299 2.92 7,744 2.57 13.7
4 263 3.73 3,844 177 12.2
5 246 3.08 3,444 1.68 14.1
BER 294 3.06 5,142 2.33 14.0
inwAIns LnTeadnd dooasd Zaete e auiin dones “Saunsal louues Puiue Sundiau
A51971 2.3 HANBULYIUMNALATWEmAnsveIdes nauantl 2562/63 Smingiisnil
du|  Fewnwmens NSIUIBNUAINT N35U35NAEaY
il sunu | el | elawmile | BCR | dunu | seld |selemile | BCR
AU |(u/l9)] Aunuiuuds s |(un/19)| Aunuiy
(wn/l3) (un/l9) (wn/l9) wls (uw/
19)
L | nSuednd teensd | 6,995 | 2,160 | 4,835 | 0.31 | 6595 | 2369 | -4,226 | 0.36
2 | gsdy daned 6484 | 1,230 | -5250 | 019 | 7,447 | 2,318 | -5130 | 031
3 | auiln daned 6,928 | 1,648 -5,280 0.24 | 7,493 | 2,094 -5,399 0.28
4 | Smunsad Touuss | 6,636 | 1,130 -5,506 0.17 | 6,700 | 1,428 -5,271 0.21
5 |wug Bunfiaw | 7,212 | 1,656 | 5556 | 0.23 | 7,235 | 1,442 | -5792 | 0.20
ade 6,851 | 1,565 -5,286 0.23 | 7,094 | 1,930 -5,164 0.27
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M13199 2.4 suyuiuiusiadevessugndes (U/ls) gauant 2562/63 daningviesil

396N13 N3IUIBNYAINT N35U3sNAGOU
-ANATIUAY 1,400 1,500
-A1an 800 800
-ANWUG 1,650 1,650
-Ate 775 739
-Aansiaiimindn iy 447 447
-A{sldle 350 350
-Aeidndnginy 800 800
Afuien 629 817
33U 6,851 7,094
A51971 2.5 audAnaaiivesiunougnueanuasnsfidnsummeaey U 2563/64
NYATNT depth pH OM. Avail. Exch.  Uswnausigewns  Usunasig
(wa1.) (%) P K VA BRVARED
wn/  @n/ (A N-POsKONS)  inwmsns
nn)  nn) (nn. N-P,0;s-
KzO/LiI)
1.U899913 E]§Jj 0-20 525 113 21 ar 12-6-18 26.71-3.71-3.7
Ay
VAVSNTTE Y d  0-20 641  0.99 17 27 18-6-18 13.1-7.2-2.2
th
MIT 2.6 ANNES LazHANARYBIRY TraiuiRe neUgnT 2563/64 Smmingiivsnil
gauant 2563/64
NYATNT N33UIBNUAINT
ANNEY  EURIUANINA1NE FIUIUE HAKER CCs
(31.) (31.) (@/19) (siu/13)
1 207 2.74 5,309 8.50 14.35
2 229 2.29 6,574 3.30 15.21
BAE 218 2.52 5,942 7.29 14.78
NYATNS WUaIRLLUY
1 186 2.71 6,310 8.13 15.55
2 223 2,72 8,221 4.28 15.42
Y 204 2.72 7,266 7.18 15.49

4
3

BRSNS 'W18etend ogiu  Aneynyun dadu
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M131991 2.7 NanauLNUMIALATYEAaRsUetoRY gauanl 2563/64 Janingyisiil

du|  Tenwmens N3IUIBNUAINT N35U3BNAGOU
il sunu | el |seldmile| BCR | dunu | seld |sneldwmile| BCR
Auuds [(u/ls)| dunuy Auuds [(u/ls)| dumnuiu
(un/l3) s (uw/ (wn/l9) wUs (uw/
13) 19)
1 | Wyl agj@u 8,864 | 10,716 1,852 1.21 8,352 | 10,007 1,655 1.20
2 UNYEYN éjﬂsﬁ‘j’] 7,046 | 4,057 -2,988 0.58 7,005 | 5,262 -1,743 0.75
Pol 7,955 | 7,386 -568 093 | 7,678 | 7,634 -44 0.99

A1319% 2.8 fuvuRdsveInisUandes (Ln/ls) gauant 2563/64 Twingviusiil

318015 NIINIBLNWATAT NSNS VAdRU

-ANATENAY 1,000 750
-A1Ugn 800 800
AT 1,200 1,200
-Aly 750 617
-AransalmIndngivy 990 990
-Adnaldde 350 350
-A191MNANARINY 800 800
Anfuiien 2,065 2,171

334U 7,955 7,678

M13199 2.9 wlaunuasnsnveeranisidimalulagniswieusuugndeslagnisannisla
WIIUKUY Stripe Tillage wavmslddenuaiiasissu

wUaad LNYAINS Vg i (13)
1 wNaslBen ATRUS 56 1.4 9.998AR B.78AN 2.8VB511 5
2. Weea) uns 30 1.4 9. UAR B.NUAR 7.9718511 5

M13197 2.10 LUANNEATNINVONITTUTBNATTIUUNAINGR GAP U09908 WAz Smart

famer
wasii \NYATNS flog Smart Farmer
1 wen3esdnd desnd 13 natudn e.amdn 1.gWusd /
2 wegsty dmed 1.3 n.audn o.a1udn 2.999511 /
3 wwandn ey 1.3 n.audn o.a1udn 2.999511 /
4 uwrseaunsal lwwes 1.3 aaudn e.81udn 2.9ves1l /
5 weuue dunsiau 1.3 n.audn 0.a1udn 29151l /
6  WIHDI913 DL U.12 9.AaNe 8.VMYIY 2.8ve511 /
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nagaumalulagnisindseansnmnisuandeslununuidminngauys

=

M13199 3.1 HamlaszviduneuUgndesluiuiu 811nevide Fminn1aauys
gauanl 2562/63

\NBAINS depth pH OM. Avail. P Exch.K USmaswmewns  U3unausgewnsis
(931.) (%)  (@n/  (un/nn) wugih L\NEATAS
nn.) (NN, N-P05-K0/ (M. N-P;05-K,0/19)
19)
ey 61wy 020 530 0.54 4 19 15-9-18 15.5-11.5-115
Weadey u1ng 0-20 6.85 153 25 335 12-6-6 15.5-11.5-11.5
UaIN Ay 020 7.20 1.62 11 109 12-6-6 17.5-7.5-71.5
WU WS 020 7.27  1.51 15 33 12-6-18 17.5-7.5-71.5
mqm‘ﬁm V\jMW’N 0-20 6.62 0.87 18 105 15-6-6 15.5-11.5-11.5

] a 3 a ¥ dy d' o ' 1
M13199 3.2 AINEY NaKER LaraIRUsENaUNaNERveIRRsUgNluNuUNU Snavnalg
Jadaniyauys gauant 2562/63

LNWAINT NIINIBINUATNT
ANNEY  LduRNugugnanedn U HAKER
(931.) (931.) @/19) (Fu/13)
1 186 2.59 11,574 10.90
2 156 2.60 11,627 8.64
3 149 2.60 7,733 4.54
4 152 2.58 7,333 4.96
Lagﬁl 160.75 2.59 9,567 1.26
LAYAINT n3sLISMAdOU (DOA)
1 184 2.60 11,333 9.68
2 149 2.61 10,427 7.64
3 161 2.64 7,333 6.06
4 163 2.57 9,520 6.57
\nde 164.3 2.61 9,653 7.49

NUBLYR 00818 1 kas NNmUe 5 wlad
WN¥ATNT 'Weszilou 91U Aueady uIng 2UNeanaing 91aN UNeUn WIRLLN
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M19199 3.3 HANBULNUNIUATYAERTVRIoeUgN Tuiuiu 81nevnae Janin
nyauys gauant 2562/63

\ABATNT NITUIBNEAIAS
HaRdn  sunuiuuls  seldmilenunuiiuuys BCR
(fu/13) (ww/ls) (vn/ls)
1 10.90 9,402 1,711 1.18
2 8.64 8,566 -406 0.95
3 4.54 6,756 -2,577 0.62
4 4.96 6,924 -2,055 0.70
LQSEJ 1.26 7912 -831 0.86
LNWATAT N335 MAaaU (DOA)
1 9.68 8,866 1,095 1.12
2 7.64 7,746 -930 0.88
3 6.06 7,114 -1,451 0.80
4 6.57 7,546 -1,004 0.87
\nde 7.49 7,818 573 0.93

e doane 1 wlas 31nvianue 5 wual
INYATNT UNTELTEU 61108 Uneady UIRg PUNNENNIN TIAN UIBUIN WA

=

a ¥ d‘ Y | ‘&J PN [J 1 1 % [
M13199 3.4 sunuadeveansuandsy (UIwls) Tuituiiun Sunevinide Jwdaniyauys
gauant 2562/63

19713 NIINIBLNWATAT NIINIBNAADU

-ANAIYUAU 1,000 1,000
-ANUgn 800 800
-ANTiUg 1,500 1,500
Ay 1,268 1,083
-AnansieiimIndngiiy 90 90
-Andnalele 50 50
-A9AdnAn gy 300 300
Anfuien 2,904 2,995

3734 7,912 7,818

150



139l 3.5 mamsliameiauneugndesluiiuiiun sunevinss Smanaaugs geuan
U 2563/64
NYATNT AU pH OM. Avail. P Exch.K  {Suasie  USunasineims
an (%) @n/  @n/ sk WNEAINS
nn.) nn.) (nN. N-P,0s- (AN, N-P,05-K,0/
(31.) K:0/15)
U.7.8U WUuLﬁ.ZJ 0-20 6.73 0.65 13 34 27-6-18 16-8-8
wwautin 91ue 0-20 582 0.66 25 36 27-6-18 16-8-8

M131991 3.6 AINEN WaKER LarasRUsEneuNananvesdesUgnuUasiuluUluiunu

81L08Y11339 Jmin1auy3 gauanl 2563/64

LNYATNS N351IBNUAINT
ANge s ugudnanedn FIUIUA HAHER CCs
(31.) (31.) (@1/13) (u/19)
1 2334 3.02 9,067 11.55 15.68
2 216.0 3.0 8,907 8.74 16.83
2dt 224.7 3.01 8,986 10.15 16.25
LNYATNS wUassiuluy
1 250.2 281 12,053 14.35 16.73
2 244.0 2.87 9,973 10.47 14.89
12dt 247.1 2.84 11,013 12.41 15.81
NWASNS  unsEnnaun Ui Aunganin §1ue
A3l 3.7 nanouLUNILESHAansvesdesUgnulasunuuluiiuiiun Sunevinig
Jandanigauys gadgnt 2563/64
NEATNT N33UIBINUAINT
HAHER puvuiuwls  selimiedunuiiuwds BCR
(Fu/19) (un/l3) (un/l3)
1 11.55 9,628 4,619 1.48
2 8.74 8,504 2,831 1.33
\nde 10.15 9,066 3,725 1.41
NYATNS wUasuLuY
1 14.35 11,536 6,997 1.61
2 10.47 9,984 2,475 1.25
Wl 12.41 10,760 4,736 1.43

HNWYAINT 17198127780 W“L!Lﬁll

Zngautn 91uae
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A13197 3.8 AuuateveIn1sUgnoesugn (Un/19) wlasiuwuuluiuimn §1nevindag
Jandangyauys gaugnt 2563/64

518013 NISNIBINYATAT NISUIBVAARU
“ANIUUAY 1,000 1,500
-Agn 800 800
-ANHUG 1,500 1,500
Ay 1,268 1,556
-Anansiadimindn iy 90 90
-Andnalale 50 50
-ANeAdndnginy 300 300
“AnAuLAen 4,058 4,964

334 9,066 10,760

a ~ P = = a o & a
M99 3.9 LL'Ua\TLﬂ@@ﬁﬂﬁwmﬂqﬂﬁ\laﬂqﬂfﬁLV]ﬂIUIaEJﬂ'ﬁLGﬁEJllﬂuUQﬂa@EJLL‘U‘UaImTW'V]aLaﬂ

waznshalamuain ey

o

wUasdi INYATNS Nt (19)
1 wenguae LveIuu 138 1.4 0. MUDURNT 8.481U31Y 2.N1UY3 50
2 weugding Vet 130 1.10 A.1URUTER BNy 3.0 10UYS 40
3 wgynds wwaNysal 13,10 avuesdseg a.a1vdy .Myauy3 50
4 WNNENS um 113/1 3.3 0.8 9. lnslon 2.0auys 5
5 wanm Anfseduna  17/1 1.1 9.U1nunsn 9.4 3.0YauY3 20
594 165
AT 3.10 UUAUNUATNTTINIUNITSUTOWNATTTULMAINER GAP: So8 Way Smart
farmer
wUasdi LNBAINT ﬁagj GAP: 998 Smart
famer
1 wenguae eIUUN 138 1.4 f.AUB3 nw 03-9001-32556547019 v/
UL 9.1819738y
2.NYIUYS
2 wounding Lmenuwi 130 11.10 A.vuesUsyg N 03-9001-32556548019 v/

248778y .01
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a o o & & A i v v & =
AINN 2 ﬂqiwwuqLLﬂaaﬁﬁ]qﬂﬂqiLWWSLﬁﬁNLu@Lﬂ@IU@@u@@ﬂWNﬁqﬁWiﬁmuﬁ 50

upadaeny 3 dUa upaddey 4 dUai vedauntnuaaddeny 5 dUak  videdeuninuaadaeny 8 duai

AN 3 MINRWILAGIADDEAUUITUTANTTAUYT 50 VU WNSTHUATIENTLALaNTRRNa"Y
Wug Thidiazuron AMUNTY 20 Jadn3u/An3
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UTj10-2

JO10
UTj10-19
I 1 UTj10-3

— 1 KKj18-29
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_r_{ Kj18-22

KKj18-25

iy
K76-4
YZ02-588
KKj18-26
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— AW 50
GWITUYS 50
KKj18-23
Kj18-33
Kj18-34
Kj18-35
Kj18-36
Kj18-24
Kj18-1
| Kj18-2
72

KKj18-4
KKj18-12
KKj18-20
vauuiu 3
A j18-32
§18-18
L Kj18-28
[ UT11
Kj17-003
KKj16-0007
KKj17-004
;—|_| KKj17-009
KKj17-015
L Kj17-023
s = | KKj17-029
o Kj17-026
] KKj17-028
Kj17-041
KKj17-045
KKj17-041
MPT03-166
KKj17-32
[——————aalUi-1
L V3.4 (0. Sus1590d)
\[Ui-2 (iilaana)
[U3-2 (a3, qidun)
501-25
B i T02-458
Kps01-12
T11
PK98-40

A 2 @

¥ X
U
H59-3775

4

I 41-722
1
AAlUE-5 (viwsz)
152
[ L KKj18-31
I
0382
LK92-11
RE2-255/
IAC51-205
P80-182

KKO07-599
Aanlui-6 (vimaz)
LF89-2043
uTS
SP71-355
05443
F152
Kwt?
P77-418

04-2-1402
172
KKj18-30
P70-330
Phil66-07
— H73-6100
K88-92
F177
KKO7-020
K07-250
05322
P52-68

UREL]
=

r
e Biaguns (wupataALY)

Saccharum sp
spPp-

T T T T v T T T T T T 1
0.53 0.66 0.77 0.88 1.00
Coefficient

AN 7 unuilnuduiusmeiugnssuveswasAuIn1gA1 degAuIgNHa Ba8lseu

a v oA

doslssnuidndenlune/wlvesguaudassuii S. spontaneur 14 Erieanthus spp.
Jushetauenngudne salusunsu NTSYS ver. 2.01e
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Depth (cm) Bulk Texture
density
(g/cm?)

Loamy Sand

3
EE B o oo

L
1.73 Sandy Loam

374-120 +

1.53 Sandy Loam

i 8 TayanihdaruwlameassUszavsainlulasiauludesaui

daNantnennau wilas 2F

u
Dt -]

Depth Bulk Texture
density

(cm)

Sandy loam

1.39 Loam Sand
1.32 Loam Sand

| 68-120 +
1.22 Sandy Clay

i 9 JeyanihdafuuUameassseavzainnisldinludesauin
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2. myituuaviauwaluladnmsndnsesuaynsliussleviandesluiiosiu
Monthly rainfall (mm)
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Appendix figure 1 Monthly rainfall in Songkhla province during 2016- 2018
Source : Songkhla Field Crops Research Center ,2020

Monthly rainfall (mm)
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Appendix figure 2 Monthly rainfall in Songkhla province during 2019 - 2020
Source : Songkhla Field Crops Research Center ,2020
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Monthly rainfall (mm)
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Appendix figure experiment 2.1 Monthly rainfall in Songkhla province during 2018 -
2020
Source : Songkhla Field Crops Research Center ,2020

Appendix figure experiment 8.1 Brown sugar from juice cane.

& B
O ©

Appendix figure experiment 8.2 Show color characteristics of brown sugar a. Light

brown b. Brown and c. Dark brown
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a Y 1 a A a L3 wa = 'e‘ . o
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A. Taseams3deil 4 senuuy uasWaneTasasludesdmiudesinviniuglagld
szuulansodna
a99it 1 UseanSamnnsvienudeiiud amuansalumMiureaaiosdnaBmeud
auannsalunuteaiesingate snsnisldihiudomas uazina
o svun 3 a3y warAaevoueiesiunuuiudosiug Lko2-11

pdoi erweansoly enwawnsely UssdvBaw Semndld nandld nagds  waguds  Shsiduloa
A13YINUVY AIVNUVDY M thiudemas Tuns dmiun1andu U
\w3eadnsass \w30sdnsd Bt NAEDY 30
(ls/4Ta9) oeh! (%) @n3/13) Guri) (%)
(l3/40) Gunil) (Guil)
1 1.88 2.67 70.41 2.41 957.45 102.48 102.48 0.56
2 1.81 2.52 71.87 2.46 994.48 117.71 117.71 1.26
3 1.89 2.71 69.73 2.39 952.38 100.67 100.67 0.55
La?ia 1.86 2.63 70.67 2.42 968.10 106.95 106.95 0.79

Ve AUNTNVDITO0E 1.5 1UAT

A = 9 o v P - v v ¢
M131991 2 ANUEYVNEVRINDRY uArANDY TIUDWUBIIIUAAINNIENTDIDREUG LKI2-11
leannsasluveansosfuluuSaus Ui ukssuAy

N5 AN B VR INIO0Y oY ANLEEEVEE100Y 81998 wWesidudanuenvesos Aoy
(%) iy (%) Wit (%) Wit
1 2 3 dy voime 1 2 3 pdn vavaa 1 2 3 i e
(»1) &) (1)
LINUAY - 1.31 1.50 140 2,675 253 316 253 2.74 158 69.20 615 59.1 63.3 511
Lﬂ%‘aﬁ&llu 1.39 1.48 1.44 316 253 3380 3.16 68.70  60.1 58.9 62.6
WUU
M13199 3 UANEAIMNITYINUGINET ANa1u150Tun1SINTe AN ST YA
AMNEINI5IUNITTUVBUATITNTITY BNIINISIEUNTUTDINES waslian
douidu sy Viavug 3 A9 LarA1RREYRUATDINULUUAUSREIUG Yauwiu 3
pdei  erweansely o enwawnsely UssdvBawm Semnnsld pandld hagds  wanguds  Shsidulaa
NIVINTUVDY ANTVINUVDY msvhaw oudemds  Tums dmsun1sndu Et
\3BeNase wdasnsd Baitud VAFOU 70
(l3/4l9) Ve (%) @ns/ls) Gundl) (%)
(ls/dTaa) Guni) Gui)
1 1.88 2.74 68.57 2.34 958.47 107.27 107.27 0.56
2 1.92 2.65 72.41 2.31 937.50 100.44 100.44 0.50
3 1.90 2.71 70.12 2.29 947.37 103.56 103.56 0.53
Lﬂaﬂ 1.90 2.70 70.37 2.31 947.78 103.76 103.76 0.53

VB AUNINVBIT0900Y 1.5 LUAT
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o v =

A19199 4 AnudeeI0INISeY Lavades saubaulesidudausenvesdaeiiug vauwnu

3 NAIINNNTANSIUVDUATDIAUBUULUS S UTBU UK LAY

N55U3D AALEYNVDINDDY A9 AALEYNYVDIADDE 1908 Wedifudnnuenvesdey #1908
(%) \ade (%) \ay (%) \de
1 2 3  wEw v 1 2 3 igdy  va 1 2 3 gfy v
@) &) GY)
BINUAU 1.07 1.00 1.21 1.09 2,897 238 357 3.57 3.17 168 721 669 627 67.2 557
m‘%aaéfu 1.09 1.02 1.25 1.12 357 476 4.76 4.36 71.1 656 61.8 66.2
WUy
M13199 5 UszANEAIMN15vIdainui A1ua1uisalun1sinauueLn3asinsiagud
ANNAINNTAIUNITVINNUYDAATRIINTITY SnsinsididueInds wazianagyde iy
VMR 3 ATY UATARRYYRIATOIAULUUIUSBYIUG g1eq 84-12
afall evwawnsely mnwaansaly UssAnSaw easnnsld et nagyds  wangude  dnsndulaa
A1TYINUVY AIVINUVDY mavhan thiudem@s Tuns dmiun1sndu U
\30e9n3934 \30ednaL3s Bt Y1260 30
(ls/4Ta) eh! (%) @n3/13) Gui) (%)
(l3/4Ta09) GFui) (Gui)
1 1.87 2.70 69.41 2.39 962.57 112.45 112.45 0.57
2 1.84 2.62 70.22 2.43 978.26 121.63 121.63 1.06
3 1.89 2.75 68.76 2.32 952.38 101.25 101.25 0.59
Lﬂgﬂ 1.87 2.69 69.46 2.38 964.40 111.78 111.78 0.74
Ve AUNTNVBIT0008 1.5 1UAT
9’]']5'1\117; 6 mmﬁamsﬁummﬁas LL@SE‘:I)']E?EJEJ 5'3115\‘1LU@%L%‘UG?@'J']@N@?WJ@Q%@EJﬁus: ’E;JJIVIEN
84-12 NlaannsansluvouATaIRULUUUSBULBUAULSSUAY
N55U35 ALEYINVDINIDDE »190Y ALAYNYVDIEDDE 1908 Wesidudnnuenveseas »190e
(%) \de (%) e (%) \ae
1 2 3 g8y vove 1 2 3 leds  vovue 1 2 3 iy e
") &) (GY)
LINUAU 1.08 1.16 1.36 1.20 2,509 250 3.13 2.5 2.71 160 773 748 751 75.70 492
Lﬂ%néfu 1.11 1.20 1.42 1.24 313 375 375 3.54 76.6 742 74.0 74.95
WUy
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A13197 7 UsEANEAINNITININUTINUET Auau1salun1svinueean3osdnsidang v
AUAINITALUNITYINNUVBIATOITNTITY INTINTSTITUIT U ONET waghIan
gL YIMNA 3 ATY UazARRgveIATRIRULUURUSBYTUEG K95-84

pdei  erwenansoly evwansolums  UssdvEawm  semnsld nandld nagds  waguds  Shsiduloa
mMenuees  vhauvedasesdns  mwvheu diduwemds  lums dwiunisnau T (%)
ERRENGEOER \Tag ] BT GIEVS) NAgoU 0 (i)
(ls/4hla) (ls/4lu) (%) Guadl) Gui)
1 1.95 2.77 70.42 232 923.08 103.45 103.45 0.20
2 1.82 2.65 68.83 2.35 989.01 105.61 105.61 0.92
3 1.90 272 69.91 2.32 947.37 100.77 100.77 0.53
1ade 1.89 271 69.72 2.33 953.15 103.28 103.28 0.55
VOIS AUNINYRI50998Y 1.5 LIRS
= = % o v = ¢ & & % YA
N1379N 8 ANULFYNYVDIFNDBY LATA1BDY 5'31]0\‘1LU@?L‘UU@@?WﬂN@ﬂ“UEN@@EJ‘Wu‘q K95-84
gy - o = = Y
Vllﬂf\]’]ﬂﬂ'ﬁﬁ’]ﬂllsﬂaﬂLﬂi@QWULL‘U‘ULU'ﬁEJULV]EJUﬂ‘ULLiQQ']UﬂU
PEHE] ANUFIEVDINTBY Mdey  AVEEMNEYRIA1DRY d1dey wWesiuinuenvesdey M98y
(%) \dy (%) 1dy (%) wae
1 2 3 iy vowe 1 2 3 Ay e 1 2 3 Wiy Ve
(1) (&) (D)
BIIUAU 1.17 127 127 124 2989 229 153 229 204 131 675 694 737 70.20 622
\309y 121 130 132 128 229 305 305 280 66.1 69.2 724 69.24
WUy
A13199 9 UANEAIMNITYINNUTINUT A11UEI0130TUNITYIUVBLATOITNITING Y
ANNAINNTAIUNTYINNUYRNATEITNTITY SnTnsldiueinds wasiangeyde
33U 7I9HA 3 ASY LAEARRYDLATEIRULUUIUSDENUT MUneaY 01-12
pdei  erweansely evwansalums UssdvBawm Semnndld nandld hagds  wanguds  Shsidulaa
MYhnues  nurena’esdns  meiew dwdewds  lums dwsunisndu gty (%)
\A3BITNTAI Wangud ATV @ns/ls) VLGGHY 30 (i)
(l3/3ln9) (l3/4719) (%) Guil) Guil)
1 1.89 2.65 71.45 232 952.38 117.64 117.64 0.73
2 1.87 273 68.49 2.37 962.57 121.63 121.63 0.74
3 1.86 2.70 69.01 2.39 967.74 127.48 127.48 0.72
Lﬁé&] 1.87 2.69 69.65 2.36 960.90 122.25 122.25 0.73
VEWR  ANUNINUBI30998Y 1.5 LIRS
A151991 10 ANLEEMIEURIN1E08 Lara1908 SIUTNUOSITUAAIINIDNVBITRE UG
Aunaiay 01-12 Alaannisansluvedeiosauluusoumeuiuusnuay
PEHED] ANUFIEYDINTBY Mdey  ANIEEMNEVRIADRY a1y wWesiiuinuenvesdes A198Y
(%) Way (%) gy (%) Lade
1 2 3 wdy vowe 1 2 3 Ay vioawe 1 2 3 Wiy Ve
(1) (&) ()
LIUAY 1.14 137 142 131 2602 230 345 287 287 174 69.66 72.47 70.04 70.72 531
Lﬂ%aﬁﬁu 1.17 141 142 133 271 345 345 320 68.93 T71.78 69.03 6991
WUy
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TASINIFIVYN 6 IFYBATWAIUILATDINUANTTDABYUNULUUUSUINTIDANY

anludfansUdee

NIAINAAALYUVBNATOINUATT WUUUSUINTIANNUSRLLIR

MAUALETIANVDITOAUNTNLABSTUIA 32 LS9 5181 400,000 U wagnsly

UTD ENTNABSINBNUAITIUTZU 25% VBINTLHINUNIAUA LATDINUENT)

AULUUIIA 65,000 UM 5IUIIANMIMUA 465,000 U tngldarusawnsnmas 10 U

wazaunsed 71

AUNTAIUAUY AT LET VDN TN D TAUNAS

ATLUNTAUIUAUNUATTIIEVDIUNTNLADTAUNAS

S1ANSOLNINLABS, P = 400,000

3101910, S =25 %U99 P
21gn15Lgu, N =10

an51MBNLTY, i =55

AU DLNGS = 21.99 (22 3.8, 2563)
9n51n158UUAD N UIBLINGS = 0.21

ANTIUMADAY =10% v99A11IY

1 Y] 6

ALSITUTOUNTNLADS =300

AU TSN BITOUNINLADS = 0.50% ¥83P/100 3lal
ATLUNITAWINAUNUATTI1EYD AT DINUETT*)

3181, Py 65,000

519N, S, 10%¥99 P,
218n15L6, N; 7

[y & .

onsmeniley, i 55
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ANAUNUAULUT:

Fthudioimas 6594 /4l
Fthifundodu 6.59 um/dalug
AMSITUTOUNITNINDT 1AU 3750 U/l
AnesnwIsawnInines 2000 v/l
FAAFUNUAULUTVDITAUNINODS 130.04 v w/dla
mMsAnufuuistveuaiedalenuiiingiiuuuunendale
1A, P 65,000 UM
gy uAad:
Andeusian 8,357.14 umAl
Anondelumsasmu 1,966.25 v/
ﬁwé’unumﬁmaaimmiﬂma% 11,300.00 v A
SauAFUNUALT 21,623.39  um/A
AR U URULS:
A1a3NwILATOILET 325 Uw/dalas
AU URULUTVRITOUNININDS 130.00  uw/dla
FAAFUNUAURUS 133.29  uw/dla
AUEINNTANTNU 14.28 l3/%l
FIUANUNURULYS 933 uvw/ls

v o & ¥ 1A v A ' ! = -
Auduiusvasnuusatlunisldiesemiuans dentanhenun (A)
anunsalisundu aunislinad
v Il v A 1 ] v ‘:4' v Y
suvusistlunisldinioamiuanse, vm/ls = dunuasd + Auyuiuwls
= (21,623.39/A)+9.33
(1
v 9] < 1 ° v v v
efAuuveINsldnuaIamuas aunsomuwalmdeduyulunisldnu
LATRINUETY Tuaunisn (1) whdusiansudnanuans Tudagduwidu 100 vn/ls
sunulunsldanueTomuass = A15UNuaEIsY
(24,661/A)+33.03 = 100

A = 238.48 15/
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