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Enhancing the Efficiency of Corn Production After Rice Farming in Uthai Thani Province
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Supoporn Sukto"” Chaiya Boonlert” Sombut Bowonpornmeteel/ Oranee inthongl/

Daorung Kongtien” Preecha Kapetchs/

ABSTRACT

The use of crop modeling to enhance production efficiency has been widely applied for yield estimation and
has demonstrated success across various crops. In an effort to improve the productivity of post-rice forage maize,
this modeling approach was employed to assess and predict yield potential. This study aims to enhance maize
production in Uthai Thani Province through the application of advanced crop models. Initiated between 2022
and 2024, the project is conducted at farmers' fields in Khao Kwang Thong and Thung Pho of Nong Chang District.
These fields belong to Soil Series Group 22, receiving an average annual rainfall of 1,000-1,200 millimetres. The
project is structured around four key steps: 1) Comprehensive data collection from local farmers, 2) Decoding
DSSAT4.7: Unveiling Maize Genetic Coefficients for Enhanced Crop Production, 3) Model evaluation and
technological capability assessment and 4) Field-testing agricultural technologies to ensure practical effectiveness
on local farms. Results identified the genetic coefficients of the maize variety DK9898C and evaluated the model's
efficacy using NRMSE, RMSE, and Al metrics. Analysis indicates strong performance within acceptable limits,
particularly noted by the robust Al values. These findings offer valuable insights into selecting optimal
technologies for cultivating field corn in Uthai Thani Province, including the cultivation of the D-carb9898C maize
variety, precise fertilizer application based on soil analysis, and adjusting nitrogen levels to 1.5 times the
recommended amount. Furthermore, the Direct Online Access (DOA) method demonstrated effective maize
production during the study period, yielding an average of 1,361 kg/rai—203 kg/rai higher than traditional
methods, translating to a 17.6% increase in yield. This increase contributed to higher income and returns, with
the DOA method generating 14,192 baht/rai—a notable 18.0% increase compared to traditional methods—and
a return of 8,775 baht/rai, marking a 27.0% increase. These findings underscore the economic benefits of
adopting innovative methods in agricultural practices. Local farmers in Uthai Thani Province expressed high
satisfaction with available technologies, with 66.2% reporting the highest level of satisfaction. By utilizing soil
analysis-based fertilizers and adjusting nitrogen levels, farmers can significantly enhance maize yields for field
corn in Soil Series Group 22.

Keywords: Maize; Plant production technology; Fertilizer application based on soil analysis; Yield increate;
Crop model

'Uthaithani Agricultural Research and Development Center, Department of Agriculture
“Nakhonsawan, Agricultural Research and Development Center, Department of Agriculture
3Chingmai Field Crops Research Center, Department of Agriculture
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Table 1 Technologies applied for testing and scaling up the enhancement of post-rice feed corn
production efficiency in Soil Series Group 22 in Thung Pho and Khao Kwang Thong subdistricts,
Nong Chang district, Uthai Thani province, during 2022-2024.

Technology DOA Farmer
1. Season Maize is grown as a postrice crop Maize is grown as a post-rice crop
between November and December. between November and December.
2. Varieties DK9898C DK9898C
3. Fertilizer Fertilizer was applied based on soil test Compound fertilizer (15-15-15) was

values, with nitrogen levels adjusted to applied at a rate of 25-30 kg/rai, and
1.5 times the amount recommended by urea (46-0-0) at a rate of 20 kg/rai.
the analysis.

4. Population 14,222 plants/rai 14,222 plants/rai
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3.6.2 MmAAweideya isiesinasinawenandn (Yield Gap Analysis) lW3suifisuAadsuuy Paired
T-test 989 2 N33W38 $1uau 2 91 Tinseddndrusieldrienisasmu (Benefit Cost Ratio : BCR) Toyadudsau
ANUanalIkarNIsERNTUmMAlLLAE YN YATNS
3.7 szeznan uazanuiienduau Aidums 29 6 Wou Sudidumadiounanau 2564 Gadouiiuiau 2567
o wasgndniinadesdadlsinenans o.jn wag fivIMIMes 8. BN 9,975 T
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3.1 MaNauLAzadaUAMULiS1IvaUUTIaesETnaResdns delusunsuuuudians DSSATA.7

uarldfoyadnunsUssdiusvosininadesdnifiodiduuudans fnansidessd

3.1.1 nansgaiuteyamnuuannunsns wuinnuasnsadngugndmlnadesdaivug DKososc fu
Ugnegluthafoungadnisudesuneay Yufuiemandneglutiafon wa. - 0. nowdadnlnabednd
g/luy39 880-1,785 an./l5wade 1,242 nn./l4

3.1.2 AnduuszAnimaiugnssuvesdnalng maUsuudedinsyanimetugnass wuiie NRMSE den
dfign uaz Al dlnd 1 wagldandusravematugnssuvesinilwaissdaisiuou 2 Wus 1dun Pacific 789 uax
DK9898C (Table 2)
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Table 2 Genetic parameters and coefficients of maize

Varieties P1 P2 P5 G2 G3 PHINT NRMSE Al
Pacific789 265 0.76 985 990 10 39 18.70 0.995
DK9898C 400 0.50 985 1100 25 45 21.92 0.989

P1 = Thermal time from seedling emergence to the end of the juvenile phase (expressed in degree days above a base temperature of 8
deg. C) during which the plant is not responsive to changes in photoperiod.

P2 = Extent to which development (expressed as days) is delayed for each hour increase in photoperiod above the longest photoperiod at
which development proceeds at a maximum rate (which is considered to be 12.5 hours).

P5 = Thermal time from silking to physiological maturity (expressed in degree days above a base temperature of 8 deg.C).

G2 = Maximum possible number of kernels on topmost ear.

G3 = Kernel filling rate during the linear grain filling stage and under optimum conditions (mg/day).

PHINT= Phylochron interval; the interval in thermal time (degree days) between successive leaf tip appearances.

o/

3.2 maswamaluladnisudadialnaiedad
ihenduusgans wusnsswesdnlnadssdniildande 3.1.2 tudluuusiaesinlnad sadnd
dlesransnisndntrlnadsadnfluaninnisdanisfiunndnaiy ndu dnandaildannssasenissdy
Mnunlumides udndeniengunandniilduinninfesas 75 nuit wandadildinnninfesay 75 vewmandngsgn
MnuuUaes sy 109 Reuly wazdansdeyasmemaiia decision tree model iieiiaseyitadunisdnnisi
ﬁwﬁ’w}uazﬁwmﬁmumL‘fﬁJuLwﬂIu‘La'ﬁLawwﬁuﬁ WU31 U'%:mmluimwmﬂuﬁﬁaﬁﬁzyﬁqm wansdudeuluddai
dsnadeniandndinadssdnfldedaiivssdniam azmindenisdanis uasunzauduiiuil fe n1sldie
Tulnsiauludns 1.5 wirvesdoiadnuA1iinsesiiu Ugneasiudl 1-15 .. auistudl 1-15 5.a. T
UsvannIsaus 8,533 fa 21,333 du/ls LLazmmsmﬁaﬂﬁl{fﬂ’uﬂé’ﬁgﬂ Pacific789 uay DK9898C lnglvinananasan
fmsagldupufnen muesituil (attainable yield) 1,324 anAsfauiadonSeulagenanudidumalulad
dionaaouimeluladlunsugnimilnaissdn ifmmnzadluiiuiinguyadudl 22 (Figure 2)
3.1.3 NM3UTHUANUFINITAVBIUUUTIRBY WUT1 A1 NRMSE A1 21.92 agluinasineld uag Al dian

0.99 galng 1 uanauwuudnaosiuszd@ysnwlumsvinauia (Figure 1)

Pacific 789 Deklab 9898C

g
AN
)

8

yield obs (kg/rai)
g
¥ bs (kg/
g
A
\

500 1000 1500 2000 2500

o
yield sim {kg/rai)
yield sim (kg/rai)

NRMSE = 21.92208624 Al = 0,98931184
NRMSE = 18.70944256 Al = 0.995195919

Figure 1 Accuracy of the yield prediction model for the maize variety Pacific789 and DK9898C.

3.3 Msnagaumalulad
3.3.1 maAndaninensns uazAadaniiufisudunts luilufl o.vsln 0.vussans .99 lned
invnsnaidrgianisaaeulud 2565 $1uan 10 518 wa T 2567 $1u3u 10 78 (Table 3) uasduasnisiuiuaiy
Tnefiiguou WmdhilnnnsudaadunanuesdniunisUsssalunded S§dhsudssuiomn 20 19
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3.3.2 mydmsziaunaulgn wui andudnlngiduiuscudunsie SUfAsedu (pH) aglugas
5.05-6.94 Fadutasfimnausonisiaiaiulnvesdiilne e EC oglutis 0.02-0.10 ds/m at 25C FsilrrAdny
WinlaiiA 3.5 ds/m iludasiiongausensiaiydvlavesinlne Tdunieing eglut 0.90-1.46% Faioin
AnugauanysaivesAueglusziusn mndunieinglufueglussdusiinit 1% msuiulgsiuieledunsd
9371 500-1,000 nn./l5 wardnduseddddelulasiouluiunugs dudinamearesaiiduusslons sglutas
32-154 ppm fodrilvleavesalufiutinuouiiegs iesnndeuwgndnlnainunsnsugninuasldioniians
16-20-0 Usunaaauaglddeludimasdineeannen Jeihlidudigaldsigeinms ldviudenisiasyiulnvesdnn
JeTsmndndluiu msladeveanlesalituiminedddifedusedududsndudoddidosnmsldiosesiudy
Juanimmesaztoiiunsiaiagduls Tuszozusn mi@msﬁ’umammiﬁﬁu miqmmﬁﬁu LLazmawamﬁuqa%{u
(Gordon, 1999) wasUSuailnuvadeuiivaniudeulslufu aglutng 23-104 ppm uansbiiuIlnwnadeulufiu
oglusziusmauiisgs (Table 3) (Msu3vmsiaens, 2564) n1sldslnunaondseglusyfugsouisuariing
ndudedld mnludinslilwwadeuasanvssiinanssnusonandauazAun1nuoands (Whitney, 1988)

N 150 % P1= Plant population 8,533plant/rai

D1= Planting date 1-14 Oct. CO1= Chemical L
D2= Planting date 15-30 Oct. CO2= Chemical N 125 % P2= Plant population 10,666 plant/rai
D3= Planting date 1-14 Nov. CO3= Chemical N 100 % P3= Plant population 14,222 plant/rai
D4= Planting date 15-30 Nov. CO4= Chemical N 87.5 % + Organic N 12.5 % Pd= Plant population 21,333 plant/rai
D5= Planting date 1-14 Dec. CO5= Chemical N 75 %
D6= Planting date 15-30 Dec. CO6= Chemical N 75 % + Organic N 25 % V1= Varieties DK 9898C

CO7= Chemical N 50 % V2= Varieties Pacific 789

l

CO8= Chemical N 50 % + Organic N 50 %
CO9= Chemical N 25 % + Organic N 75 %
C0O10= Chemical N 12.5 % + Organic N 87.5 %

Figure 2 Results of data analysis for appropriate management of maize production in soil group 22 Uthai

Thani province using the decision tree model technique.

Table 3 Soil analysis results from farmers’ fields involved in the trials conducted in Thung Pho and Khao

Kwang Thong Subdistricts, Nong Chang District, Uthai Thani Province.

pH EC (1:5) Organic mater Available P Exchange K
Years Farmer
(1:1) ds/m at 25C (%) (ppm) (ppm)
2565 No.1 6.30 0.03 1.46 87 63
No.2 6.88 0.04 1.46 84 64
No.3 6.42 0.04 1.11 112 38
No.4 6.94 0.08 1.38 115 7
No.5 591 0.04 1.40 154 70
No.6 6.44 0.05 1.28 113 69
No.7 6.25 0.03 0.90 124 47
No.8 5.52 0.04 1.22 82 104
No.9 5.35 0.02 1.17 66 85
No.10 5.73 0.06 1.18 108 70
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2566 No.11 6.40 0.06 1.08 102 70

No.12 5.05 0.04 1.18 T 67
No.13 559 0.03 1.38 78 23
No.14 521 0.04 1.02 83 47
2567 No.15 522 0.03 1.35 32 84
No.16 6.53 0.10 1.32 45 62

In 2023 and 2024, 10 farmers per year participated in the trials and expansion activities. However, since some of them also took part in 2022, their names

were excluded from Table 3 to avoid duplication.

3.3.3 nan1snagaumalulag
3.3.3.1 wawan (nn./19) wuin veaeu id mslidonurienesiau lnofauiinalulasiou
U 1.5 wiwesriesieyt saudunisldiiug Dkososc U 2565-2566 Tinandnganinisinunsns tnglinandn
\ade 1,022 uavl,a83 nn./ls suasu %ﬂqaﬂdwawémlwwaﬂm‘wmﬂi 195 waz 225 nn./ls mugsu Anduses

a v

8y 26.0 Loy 17.9 Aua1aU tazdanulansananunsadfegsiidedAg e (Table 4)

Table 4 Yields, testing methods, and farmers method: Yield differences from maize production technology

demonstration plots established on Soil Series 22 in Uthai Thani Province (2022-2023).

Yield (kg/rai) Yield different
Years Farmer
testing methods Farmers method (kg/rai) (%)
2565 No.1 953 733 180 24.5
No.2 985 661 224 339
No.3 931 804 127 15.8
No.4 1,114 879 235 26.7
No.5 1,105 982 23 2.3
No.6 1,109 1,046 63 6.0
No.7 998 896 52 5.8
No.8 1,080 837 243 29.0
No.9 926 607 319 52.6
Mean 1,022 827 195 26.0
t-test **
2566 No.10 1,441 1,210 332 29.9
No.11 1,598 1,428 169 11.9
No.12 1,423 1,224 99 8.1
No.13 1,503 1,413 90 6.4
No.14 1,389 1,178 211 17.9
No.15 1,788 1,667 120 7.2
No.16 977 633 444 83.2
No.17 1,627 1,426 202 14.1
No.18 1,665 1,576 90 5.7
No.19 1,516 1,023 493 48.1
Mean 1,493 1,278 225 17.9
t-test **

**= Statistically significant difference at the 99% confidence level.

The selling prices of maize grain were 11.99 Baht/kg in 2022 and 11.08 Baht/kg in 2023. Yields were adjusted to 15% moisture content.

3.3.3.2 dayannaAsega1ans 9nuUamegeu wui BveaeuiinandnaininiBinensns eg1alsh
AU DN ATUIAUNUNITHER WU Nsnageumalulad U 2565-2566 I5vaapullfunun1sninganii
Fnwasns lnedsneaeuiidununiswdnads 5,395 vn/ls gandnisinuasns 435 vn/ls Anluiesas 8.8 uax
= { Y aa 1 Aw o v a ] v | aa = v A ] '
finnuunnenaiunaifegelivedAgds diusgld nuiniSneaeu ds1elaade 14,458 vin/ls genda
1
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FBnwnsns 2,421 v Andudesaz 20.1 eldadends 9,063 vn/ls ganindSinuasns 1,986 un/ls Aadu
Sovay 28.1 dndlusiulanen1sasnu (Benefit costs ratio : BCR) wud1 35vaaeud BCR 1ady 2.8 g0
SLnwRIng 0.3 (Figure 4)
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Figure 4 Data on yield, cost, income, and return per plot from maize testing in Soil Series No. 22 in Thung
Pho and Khao Kwang Thong subdistricts, Nong Chang district, Uthai Thani province, during 2022-
2023 for technology demonstration plots and 2024 for expansion plots.

3.4 M3dnviuUasiuLuy
dovneralufuvariafsuasuasiuuuiluiiuilndiAssiu wud Bveaeulinandn 1,566 nn./l3
Faganin3sinumsns 189 nn./ls Anidufenar 14.0 (Table 5) 33nnaouduvunisudnieds 5460 v/ls genin
FWinwnsng 39 vn/ls Amdufesas 0.7 1eld Tnelfiede 13,687 vv/ls gaiiTinunsns 1,678 v/ls Andy
Sovay 14.0 Talnaviiisneaeuliselaans 8,227 vw/ls ainindSinwnsns 1,639 vm/ls Anduiesay 23.7
uenniIsvaaeudidndunelfdenisamu 2.5 geiTIsinunins 03 (Table 6)

3.5 MsUsziuanuianalavasnensns wud invnsnsiiaufianelalumalulad 3 a1 laun 1) s
TionuaTiinsziaunanlelfion Wy nautodne amn aunsoandunuuaztiunandald LagnuauLANe1g
vauziiuiigmandn (Figure 5) Inofinnufianelalussdunelasnniigniesay 31.0 wazwelauniesas 69.0 2)
funsativle wu igiAuladludlimdes eenaenasiaue uiisnsa lnefianuianelauindige
Sovay 62.1 uasnelannSovay 37.9 3) nandnuazamn Wy Yuininivg wanfnkuin Wieddluuasnandnas
Tnediaufisnelasniignionay 69.0 nelannfosay 31.0 aMwsnveaunaluladinwnsnsianuiiewel
somelulaglusyiufianelonilaniosay 66.2

)}

ANAULALLAAINAIUITY UszanTeudszanal 2568 A1UNIRWUATWAIUINISINEATIVAT 5 NaIUIBANAUTIENERaZAAlUNRS U2568 10



nMegeumalulad n1sly 1) Wug DK989SC 2) Juplignsmuaniiasizvau lngldusinudelulasiau
Tudng 1.5 winwesrilasesiau 3) gaugnivsnzaluriadiou we.-s.a. 4) Ussvnsiimanzas ldun 10,667-
11,378 §u/l3 Teldvenenalud 2567 tyamaluladnainnisnunsvenenalusUasnuasnsdusuuluiud
Tnd\Assuazaeiuiivgndnlnad ssdnindauluwlannwasnsmedulufiufisivaysdn uag m191n01me9
2.vupN 2.9751H wud nsldnalulagnsuivinsinens Suaviliisveaeuiinands 1,361 nn/lsuargendn
Finwmsns 203 nn./ls Aaliuesas 17.6 wWiltnaaeuildununisnaniigs 5412 vm/ls wargeninisinuasns
ogslsfiniSvaaeuiinananiiginindeiliineliuasseldasganiiBinunsnsnulde aeandestunsly
WuguAsaIssn3 waznslivenuariieszdd duarildaunsafiunandadined ssdnfvesnuasnsld
(an1ws wazAn, 2560) TnadleTnszvidadiuseldtenisamursnuitiinaaoud BCR gandvisinumsns 0.3
fathy ileFeuidieuanaders 3 9 famamaaeumeluladlul) 2565-2566 wagnsvenenalull 2567 wui
enaaeuinandnaas 1,361 nn./lsaandn3Binemsns 203 nn/lsAmdusesay 17.6 Feinluiisnels seldans
LA ANAILHANDULYLRDNSA UEINITITINYASNS (Table 6) uonanilfanudn Wenandniiiudusuyunisuds
siovmirazanas Ineisnaasudduyunisudniia 3 Dinde 5412 v/ls dnawdneds 1,361 nn./ls Fedudunu
MIwARS it 3.98 v/an. WewflsuiuiBinunsnsfildununman 5,101 vn/ls fnawdaads 1,158 nn./ls
aildununianda 4.41 v/, LLamTfmmmnﬁ‘wmaa‘uumummimammmnﬁmwmm 0.73 v/ An. wiln
mumwwmmamﬁmaaw ganiniBinumsnsusvndleAnd unusionsudmuin innaouiidununisudn
ANI1351NYATNS aamﬂaaaﬂumimaauwuqLLaum{Lsuﬂsmmmvamlumsmammﬂwma gadnilu 2.9v18574
sveaeUlidunuMsHARAINITISINWASNS 040 UW/NN. (B3 UATANY, 2560)

fatunsldganelulafifieduusansnmnisudndninadssdnflunguaniu 22 Tuiufisuardlnuas
f.ANMaved 2.97518 fensldeluladildanmslduuudiaes Tiun 1) WugDKos9s 2) Yuiaiisnsimuen
e Tngldusnallulasauludng 1.5 whessavieseiitu 3) gguanivanzaslusiafeungainiou
fadtousunau 4) Ussrnsfinaneas Tdud 10,667-11,378 du/ls vilvianunsnfiunanandninadosdadld
nawanaay 1,361 nn/ls qam'wawﬁmqﬂqmﬁmﬁ%lé’%’ummﬁ’ﬂamwmmﬁuﬁ (attainable yield) 1,324 nn./l5 #iléann
mMeneidsuuuaesdadudesar 102.8 FlMduinisUssandlduuudaesiinde Ussidiunandn aunsn
U ldusenaunisdadulalunisndaniglaegnunuizan duan waziinUsslovid (Us1soun wasame, 2567)
paenauAINInanduny Wuseld wesfinselfanslnnumsnslufuiiiudameaeunaluladuazuuasiuuuulsd
Feanmnsoaguldimelulad mandadnlnadssdnidldnnnsienesidowuusians DSSATAT fenam daanu
wiughgs Seamnsminnduedesdiofiviofuussavsnmnsdadrinadodaflunduaaiui 22 Tuituil avjn
Wag §.491N19V8Y B.11UBIR4 2.9%e1T 1A
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Table 5 Yields, testing methods, and farmers method: Yield differences from maizeproduction

technology demonstration plots established on Soil Series 22 in Uthai Thani Province, 2024.

Years Farmer Yield (kg/rai) Yield different
testing methods Farmers method (kg/rai) (%)
2567 No.1 1,395 971 416 a7.4
No.2 1,424 1,352 67 5.0
No.3 1,686 1,610 75 4.6
No.4 1,482 1,319 63 4.8
No.5 1,554 1,455 97 6.6
No.6 1,606 1,590 9 0.6
No.7 1,476 1,240 236 18.9
No.8 1,893 1,734 158 9.1
No.9 1,590 1,204 386 32.1
No.10 1,550 1,190 388 33.4
Mean 1,566 1,367 189 14.0
t-test **

**= Statistically significant difference at the 99% confidence level. The selling prices of maize grain were 8.86 Baht/kg in 2024. Yields were adjusted to

15% moisture content.

Table 6 Yield, cost, income, profit, and benefit-cost ratio (BCR) of maize grown in post-rice maize
production technology demonstration plots on Soil Series No. 22 during 2022-2024 in Thung Pho
and Khao Kwang Thong subdistricts, Nong Chang district, Uthai Thani province — Maize Crop

Model Trial.
Yield (kg/rai) Cost (Baht/rai) Income (Baht/rai) Profit (Baht/rai) BCR
Year Testing Fermer  Testing Fermer Testing Fermer Testing Fermer Testing  Fermer

method method method method method method method method method method

2565 1,022 827 4,426 3,973 12,269 9,927 7,843 5,955 2.8 2.5

2566 1,493 1,278 6,267 5,849 16,428 13,936 10,161 8,087 2.6 24

2567 1,566 1,367 5,460 5,421 13,687 12,009 8,227 6,589 2.5 2.2
Mean 1,361 1,158 5,412 5,101 14,192 12,027 8,775 6,908 2.7 24
Different (kg/rai) 203 311 2,165 1,867 0.3
Different (%) 17.6 6.1 18.0 27.0 11.3
t-test x% *x % % *%

**= Statistically significant difference at the 99% confidence level.
The selling prices of maize grain were 11.99 Baht/kg in 2022 and 11.08 Baht/kg in 2023. Yields were adjusted to 15% moisture content.
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R s o 7 ]

‘1‘

Testing method Farmer method

Figure 5 Maize picture from the testing method and farmers method of maize grown in post-
rice maize production technology demonstration plots on Soil Series No. 22 during
2022-2024 in Thung Pho and Khao Kwang Thong subdistricts, Nong Chang district,
Uthai Thani province — Maize Crop Model Trial.
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Scaling Up the Use of Microbial Inoculants for Organic Matter Decomposition in Paddy
Field Soil Preparation in Pathum Thani, Nakhon Nayok, and Bangkok for Sustainable PM
2.5 Mitigation

Andlya wdlaed ¥ inSeednd ¥IAUSA ¥ insvauns gninigyaud 37 gusil dunane ¥

Sittichok Maneewong v Kriengsak Chartpreedee # Natchalanthon Thakan ¥ Supanee Munmai®

ABSTRACT

The burning of rice straw and stubble after harvest is a major contributor to PM 2.5 emissions,
particularly in agricultural areas adjacent to urban communities. This project aimed to sustainably reduce
such burning by applying microbial inoculants containing ligninase enzymes to accelerate the
decomposition of rice straw, reduce weed rice seeds, and replace the need for burning. Environmental
impacts and farmer satisfaction were assessed in Pathum Thani, Nakhon Nayok, and Bangkok from October
2024 to September 2025. A total of 27 farmers, covering 449 rai, were selected as model plots. Microbial
inoculants were applied to incorporate straw and stubble into the soil, with decomposition monitored
after 7 days. Results showed that the inoculant significantly improved decomposition, reducing land
preparation time from 15-20 days to 7 days, and completely eliminated burning in the target area. This
practice reduced PM 2.5 emissions by approximately 2,600 kg per season and led to a soil carbon stock
increase of about 8,400 tons, equivalent to a CO2 reduction of 30,800 tons. After three consecutive
cropping seasons, volunteer rice seed pressure was reduced. Approximately 88% of farmers reported high
to very high satisfaction. Inoculant use also increased average yield by 5% (about 50 kg/rai), equivalent to
an added income of 400 THB/rai. When extrapolated to the total rice area in Pathum Thani, Nakhon Nayok,
and Bangkok, the projected income increase is 95.23 million THB, 197.88 million THB, and 30.39 million
THB, respectively. The findings highlight the potential to scale up community-based inoculant production
groups, offering a viable and sustainable alternative to open burning.

Keywords: microbial inoculants; organic residue decomposition; open burning reduction; weedy rice
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Table 1 List of Rice Farmers Participating in the Demonstration Plot Activity in Pathum Thani Province

Village/Sub-district/ Telephone Farm Area

No. Farmer’s Name Plot location
District Number (rai)
1 Mr. Somporn Phuthong Village No. 1, Bang Khu 088-6412130 5 Village No. 1, Bang Khu
(Sowing with a fertilizer Wat Subdistrict, Wat Subdistrict,
spreader) Mueang Pathum Thani Mueang Pathum Thani
District, Pathum Thani District, Pathum Thani
Province Province
2 Ms. Bang-on Nuchmak Village No. 1, Bang Khu 084-6955346 5 Village No. 1, Bang Khu
(Sowing with a fertilizer Wat Subdistrict, Wat Subdistrict,
spreader) Mueang Pathum Thani Mueang Pathum Thani
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Village/Sub-district/ Telephone Farm Area .
No. Farmer’s Name L . Plot location
District Number (rai)
District, Pathum Thani District, Pathum Thani
Province Province
3 Mr. Prasert Rueangchai Village No. 1, Bang Khu 089-7989211 5 Village No. 1, Bang Khu

(Sowing with a fertilizer

spreader)

Wat Subdistrict,
Mueang Pathum Thani
District, Pathum Thani

Province

Wat Subdistrict,
Mueang Pathum Thani
District, Pathum Thani

Province

vo &  a a6 v a a6 o o = a & A
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(Table 2)

Widegdunsgnidlunatansna 9auiu 330 99

Table 2 List of Rice Farmers Participating in the Demonstration Plot Activity in Nakhon Nayok Province

Village/Sub-district/ Telephone Farm Area .
No. Farmer’s Name Plot location
District Number (rai)
1 Mr. Thawat Kamnung 98 Village No. 6, - 6 98 Village No. 6,
(mixed sand and spread) Srinawa Subdistrict, Srinawa Subdistrict,
Mueang Nakhon Nayok Mueang Nakhon Nayok
District, Nakhon Nayok District, Nakhon Nayok
Province Province
2 Mr.Arkapol Tempeim Village No. 6, Ban - 20 Village No. 6, Ban
(spray drone) Phrao Subdistrict, Ban Phrao Subdistrict, Ban

3 Ms. Phonthip Boonkhan
(Sprayed with a rice seed

sprayer)

4 Mr. Kesem Rangsikul
(walking and spraying)

5 Mr. Nai Noi Yimyam ngam

(Spread-wing sprayer)

ANAULALLAAINAIUITY UszanTeudszanal 2568 A1UNIRWUATWAIUINISINEATIVAT 5

Na District, Nakhon
Nayok Province
Village No. 1, Koh Wai -
Subdistrict, Pak Phli
District, Nakhon Nayok
Province
7/1 Village No. 6, -
Ongkharak Subdistrict,
Ongkharak District,

Nakhon Nayok Province

40/6 Moo 6, Ongkharak -
Subdistrict, Ongkharak
District, Nakhon Nayok

Province

Na District, Nakhon
Nayok Province
3 Village No. 1, Koh Wai
Subdistrict, Pak Phli
District, Nakhon Nayok
Province
17 7/1 Village No. 6,
Ongkharak Subdistrict,
Ongkharak District,
Nakhon Nayok
Province
20 40/6 Moo 6,
Ongkharak Subdistrict,
Ongkharak District,
Nakhon Nayok

Province
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Village/Sub-district/ Telephone Farm Area .
No. Farmer’s Name Plot location
District Number (rai)
6 Mr. Sai Chon Kerng sai 75/1 Village No. 6, - 20 75/1 Village No. 6,
(spread throughout the Ongkharak Subdistrict, Ongkharak Subdistrict,
Field) Ongkharak District, Ongkharak District,
Nakhon Nayok Province Nakhon Nayok
Province
7 Mrs. Kesorn Kothong 31 Moo 7, Ongkharak - 15 31 Moo 7, Ongkharak
(scattered throughout the  Subdistrict, Ongkharak Subdistrict, Ongkharak
rice fields) District, Nakhon Nayok District, Nakhon Nayok
Province Province
8 Mr. Sampao 37/2 Village No. 7, - 29 37/2 Village No. 7,
Wannacharoen (scattered ~ Ongkharak Subdistrict, Ongkharak Subdistrict,
throughout the rice fields) Ongkharak District Ongkharak District
9 Mr. Son Khamsawang 69 Moo 7, Ongkharak - 30 69 Moo 7, Ongkharak
(Sprayed with a spray Subdistrict, Ongkharak Subdistrict, Ongkharak
tank) District, Nakhon Nayok District, Nakhon Nayok
Province Province
10 Mr. Chatchawan 1 Village No. 9, Sai Mun - 29 1 Village No. 9, Sai
Moonphon Subdistrict, Ongkharak Mun Subdistrict,
(scattered throughout the  District, Nakhon Nayok Ongkharak District,
rice field) Province Nakhon Nayok
Province
11 Mr. Somsak Thaisang 17/1 Village No. 7, - 22 17/1 Village No. 7,
(Spraying all over the rice Khlong Yai Subdistrict, Khlong Yai Subdistrict,
fields) Ongkharak District, Ongkharak District,
Nakhon Nayok Province Nakhon Nayok
Province
12 Mr. Chusak Bamrung 7/4 Moo 2, Klong Yai - 12 7/4 Moo 2, Klong Yai
(scattered throughout the  Subdistrict, Ongkharak Subdistrict, Ongkharak
rice fields) District, Nakhon Nayok District, Nakhon Nayok
Province Province
13 Mr. Kanwanprai 39/3 Village No. 6, - 20 39/3 Village No. 6,
Changthong Ongkharak Subdistrict, Ongkharak Subdistrict,
(scattered throughout the Ongkharak District, Ongkharak District,
rice fields) Nakhon Nayok Province Nakhon Nayok
Province
14 Mr. Mongkol Wongwises 37 Moo 6, Ban Phrao - 14 37 Moo 6, Ban Phrao

(scattered throughout the

rice fields)

Subdistrict, Ban Na
District, Nakhon Nayok

Province

Subdistrict, Ban Na
District, Nakhon Nayok

Province

ANAULALLAAINAIUITY UszanTeudszanal 2568 A1UNIRWUATWAIUINISINEATIVAT 5

NaIUIBANAUTIENERaZAAlUNRS U2568 21



N15veENanIsh Y ey dunidgasaaiedandunid dusunismIsuaulundaiul Wun nny.

WawAtgyidu PM 2.5 98138981 1nwasnsidniulagen1sdnuu 10 918 Wuisau 173 15 dnviudasansalugas
\WoU 1A, 2567 — 1.A. 2568 F1UI 3 5OUNSHAN TuIniIeRuvRENllunUawense Sunu 1,557 94 (Table 3)

Table 3 List of Rice Farmers Participating in the Demonstration Plot Activity in Bangkok

Village/Sub-district/ Telephone  Farm Area .
No. Farmer’s Name Plot location
District Number (rai)
1 Mr. Prasit Phuengen 18 Moo 4, Khok Faek 0896640728 10 18 Moo 4, Khok Faek
(sprayed with a tractor) Subdistrict, Nong Chok Subdistrict, Nong Chok
District, Bangkok District, Bangkok
2 Mr. Rung Chiampa 35 Moo 18, Saen Saep 0896640728 10 35 Moo 18, Saen Saep
(sowing with drones) Subdistrict, Min Buri Subdistrict, Min Buri
District, Bangkok District, Bangkok
3 Mr. Surachai Choti-am 22 Sai Kong Din Tai 0959245482 7 22 Sai Kong Din Tai
(Using a fertilizer Subdistrict, Khlong Sam Subdistrict, Khlong
spreader) Wa District, Bangkok Sam Wa District,
Bangkok
a4 Mr. Akhom Purana 167 Thap Yao Subdistrict, 0868425474 25 167 Thap Yao
(sowing with drones) Lat Krabang District, Subdistrict, Lat
Bangkok Krabang District,
Bangkok
5 Mr. Jampee Phummarin Khum Thong Subdistrict, 0860704247 25 Khum Thong
(sowing with drones) Lat Krabang District, Subdistrict, Lat
Bangkok Krabang District,
Bangkok
6 Mr. Paitoon Suansamut Khum Thong Subdistrict, 0890218926 25 Khum Thong
(sowing with drones) Lat Krabang District, Subdistrict, Lat
Bangkok Krabang District,
Bangkok
7 Ms. Pimnapha Khum Thong Subdistrict, 0860704247 25 Khum Thong
Champawiang (sowing Lat Krabang District, Subdistrict, Lat
with drones) Bangkok Krabang District,
Bangkok
8 Ms. Kwanpriya Premsiri 1220 Sai Kong Din Tai 0868494899 11 1220 Sai Kong Din Tai
(sowing with drones) Subdistrict, Khlong Sam Subdistrict, Khlong
Wa District Sam Wa District
Khum Thong Subdistrict, Khum Thong
Lat Krabang District, Subdistrict, Lat
Bangkok Krabang District,
Bangkok
9 Mr. Chalermthanaphon Khum Thong Subdistrict, 0634159654 20 Khum Thong

Rukkdee

(sowing with drones)

Lat Krabang District,
Bangkok
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Village/Sub-district/ Telephone  Farm Area

No. Farmer’s Name Plot location
District Number (rai)

Krabang District,
Bangkok

10 Ms. Wethani Si Khiao Sai Kong Din Tai 0963148116 15 Sai Kong Din Tai

(sowing with drones) Subdistrict, Khlong Sam Subdistrict, Khlong

Wa District, Bangkok Sam Wa District,

Bangkok

- HaNTSULAANENOTILATNI9T
pFanmanuiLdoauniddesanetandunidludamn S1uau 27 ulas uduil 449 15 wud
aeluszeziaan 7 3u neduazvsiniinsdesaagogedniou tneldnwausnosyuy liduduiu wazaunsa
lonsudiowdouugnimldviud Ingldwudigmnisuimiuniefuuasfinund Seunndsnnuuasilaldwauidon
Fedodldinan 15-20 Ju Feanunsawdouuvadld uasdaileduiiunisetiesieiionsu 3 seun1sHananansoan
sinadruiald nandeselsiiiviu 5 Weddud/ls (Table 4)
- MNTsWelavBNEAINT
INMIUTTEIUANLAMElAY0 LN ¥ATNIELUTIN TIUIU 27 578 WU ﬂ"]LaﬁaiaquQﬂmuﬁqwaiﬁ]agiﬁ
4.42 sglusyiu “u1n” TasUsziiudildunzuuugean Tdun “msgesaansnaginig” (nde 4.65) sesasunde
“annslanaun” (1nde 4.50) uar “andunu nswieuulas” (ade 4.38) lnefeuas 88 faufiawelaflasldvi
Heqdunid uansanuilasgldqdunideeidaduggmanii (table 5)
- NaRINTANNSINLAENSUdRERY PM 2.5
wasiidhhslasamsvtammeananse winidesnsmeds 1 1000% deaunsodsuidiuitannsudendy
PM 2.5 T annaslaimnludiufisan 449 15 ansiss1uvesnsuaIunuNaiy, 2565 Loz Gadde et al., 2009
nManeds 1 1suaes PM 2.5 195717 5-6 Alansu Awiuain
PM 2.5 fianlél = Wuitiivanidssnswn (9)xSasnsuses PM 2.5/13
Nufidrsaulasans = 449 13
nsdldgn: 449 13 x 5 nn./ls = 2,245 .,
nstlgegn: 449 15 x 6 nn./ls = 2,694 nn.
Fefunamsdniulasinisanunsaannisudessfu PM 2.5 lésening 2,245-2,694 nn/ggnia (Table 6)
- HaroRuLAzAWINdN
AT ldfinsfuiedrsiuiiednseiaiduninaun SeinansdssdulSinansusudyay
Tufu (Soil Oreanic Carbon : SOC) 1 eagulagldrrnarsvesiumien (Bulk density ~1.3 ¢/cm?) ANLILLANIS
IPCC (2006) Tnoaaindunieaglufuiiiuain 0.9% 1u 1.5% wdsnisgesaasnoteinidunsveuayas
\RAEIT 0.6% Feanunsaruamsarauansueluig 449 13 Tidsvana ;
aunsiild @ n IPCC, 2006) :
SOC (tC/ha) = BD x D x %0C x 10
SOC (tC/ha) =1.3 x 15x 0.6 x 10 = 117 keC/m2 = 117 tC/ha
fiudl 113 = 0.16 1onen§ FKadu SOC dls=117 x 0.16=18.72 t/l3
fiudl 44915 SOC 931 = 18.72 x 449 = 8,401.28 C
lpganinsnanAingEeunszan (CO) Ia = 1 tC=3.67 tCOe = 8,401.28 tC x3.67 = 30,837 tCOse (Table 7)
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nstndulassnisvenoranisléiad endunsdeesaatstandunsdluuvanvennuasnsluil ui
2.UnusnT a.uATwIen war nva. wud Waderdunigfieules ligninase fuseAnsamlunisdesaasneds
wazvhednmelussesinm 7 fu Sanwesnsanunsolawdsuuvaddiiulnelifens WudszAniamlunmanan
pssnuitmaneveslasanisiunsan PM 2.5 agsdafiu 91nn1sdnwives 351a3al wagane (2561) n1sld
QaunIdtesinisdesaaenadstavinlianmsolonauldiirdunasivdunieTanluiu deandestunares
TassmsiAinuinsaanaimanieuuuasaain 15-20 Ju wiaifies 7 u Suasonissumuniswizsugnuas
Ussndnussnurennunng sudsaeden 1.0nusid flufivgndn 238,076.07 Fadiefinsanmawazandfing
Bounsan (COse) Wity 68.6 keCOe/L3 Waw 16,330.02 tCOe/Mufiugnimiismun 1. uasuien Huiugndm
494,709 Falefinmsanmsmnazaninedeunszan (COse) Wiy 68.6 keCO.e/l3 uaz 33,945.59 tCOe/Nufl
Ugninitavin way ngamasnuas Suiivgndn 75,978.67 Sudlefinisanmamnazansfaidounszan (COse)
Winfu 68.6 keCOe/ls way 5,217.24 tCOze/ﬁuﬁUQﬂsﬁnﬂgwm i?ﬂﬁﬂﬁﬂ@ﬂ%ﬂﬁgﬂaﬂmﬁjﬂ%i}ﬂ 808,884.74
ann1sUanUaeeMuisounseangns 55,492.85 tCOZe/ﬁuﬁU@Jﬂﬁz’mﬁgwm (Table 8) 1numsnsiidnsulasanis
AnanInanMIIEImedianun 100% dsaanisUdesriu PM 2.5 1¢ndn 2,600 Alandu/agnia a1unsoansEezlIa
NMSWTeNLUas 15-20 Tu de 7 U iianginssunisiiinanedataznied Aunilanaunssunisly
Hdogauniddesansn Audiauiaudu Wsgenis uaglonaulfieduegaiulddanasilovssiiunisaran
asusuluAulagldiuamieuns IPCC (2006) ua Lal (2004) wuih Snisagauesuaudisdunit 8,400 fuaisueu
Weuwihnsannisuass CO, auszanas 30,800 fu COLe deiaiunanssnumeuiniidsiusessuuinnens
Fasledufiunisedsieiilesnsu 3 sounsnanasnsaanuiinudnieivld anmsieauanufianela wui
inwasns Rawelalussduannianniigadosas 88 wandn/ls iefinsliviteduviddenanonuin wandnsiols
it 5 wWedidud/l3 Ganuasnsdiamudilafiaglivudesdunidluggmadaly

TuswiAndununsmungunuasnsfindaindoldios Seasvioufsdnaninlunsfionauies uazdeson
Humsvenenaseiusua-sineldlusvezen Tasduwuvgenatuiiulasiuuuy 1,000 13 msliideqdunid
dosaanevilinandnsolsifudu 5% sneauandidnaumaud Sauin (Bangkok Biz News) as Sufi 15
WaA3neu 2567 bangkokbiznew Wwag Nation Thailand @nanifieusns1AN-nuAIWUS 2568 s1Ad1aLUdend]
AT 15% 8000-10000 U/ffu wlasiuuuuiinandmadoogi 1 du/ls Wonandndiutu 5% ogfl 50 nn./l3
awvilidneldifin = 50 x (8000/1000) = 400 U1/l Wodumbuiuiiugnda 2. Unusidl 9.unsunen ua
. awdisglarolsifiutiu 95,230,428 V1M 197,883,600 UM Waw 30,391,468 U MUAIRU (Table 9)

Table 4 Decomposition of rice straw and stubble after application of microbial inoculant

ltem Observation/Result
Number of demonstration plots 27 plots
Total area 449 rai
Decomposition period 7 days
Characteristics after application Soft, decomposed stubble; easily plowable
Waterlogging or foul odor Not observed
Effect on weedy rice Decreased after 3 production cycles
Increase in yield per rai (%) 5%
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Table 5 Farmers’ satisfaction with the microbial inoculant application (n = 27)

Evaluation Criteria Mean Score
Overall satisfaction 4.42 (High)
Rapid straw decomposition 4.65
Reduction in repeat plowing 4.50
Reduced land preparation costs 4.38
Intention to reuse in next crop season 88% of respondents

Table 6 Estimated reduction in PM2.5 emissions from straw burning avoidance

ltem Value
Area avoided from open burning (rai) 449 rai
PM2.5 emission rate from burning (kg/rai) 5-6 kg/rai
Estimated PM2.5 reduction (lower bound) 2,245 kg
Estimated PM2.5 reduction (upper bound) 2,694 kg

Table 7 Estimation of soil organic carbon (SOC) accumulation and GHG mitigation

Parameter Value
Bulk density (BD) 1.3 ¢/cm?
Soil depth 15 cm
Increase in soil organic carbon (%) 0.6%
SOC per rai 18.72 tC/rai
Total project area 449 rai
Estimated SOC accumulation (total) 8,401.28 tC
Equivalent CO, reduction (COe) 30,837 tCOLe

Table 8 Potential CO,e reduction if scaled to total rice cultivation area

Province Rice area (rai) Estimated CO2e Reduction (tCO2e)
Pathum Thani 238,076.07 16,330.02

Nakhon Nayok 494,709.00 33,945.59

Bangkok 75,978.67 5,217.24

Total 808,884.74 55,492.85

Table 9 Increased income from yield improvement due to microbial inoculant use

Province Estimated Additional Income (THB)
Pathum Thani 95,230,428
Nakhon Nayok 197,883,600
Bangkok 30,391,468
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flufivta 449 13 ansnsnanmsunls Fadefisusuiuiivgndnnlu a unusi (238,076.07 1), a.uasunen (494,790 13)
WAZNFANNNMIUAT (75,978.67 135) Amlusosaz 0.084, 0.030 uaz 0.130 muau dwmananisannisuaosnu
azoas PM 2.5 ldszana 2,600 nn/ggna wasiileuszifiunsasauasusulufiu (Soil Organic Carbon: SOC)
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Application of Crop Models for Development the Maize Production Technology in Dry

Seasons of Major Areas in Central Region
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Chaiya Boonlert' Napong Wasayangkun® Warakorn Ruankaew' Supapron Sukto® Preecha Kapetch®

ABSTRACT

This research project aims to develop crop model for determining dry-season maize production
technology and to enhance dry-season maize yields in Soil Group 4 in Nakhon Sawan Province, Soil Group
7 in Chai Nat Province, and Soil Group 22 in Uthai Thani Province. The project is being implemented from
2022 to 2024. The implementation process includes, Developing and validating the accuracy of the crop
model, developing dry-season maize production technology, Testing the dry-season maize production
technology and transferring technology to farmers. The results of the experiment led to the development
of dry-season maize production technology, which consists of applying chemical fertilizers based on soil
analysis, Planting during the period from October to December and using a plant population density of
10,666 to 14,222 plants per rai. The testing of this technology in Soil Group 4 in Nakhon Sawan Province,
Soil Group 7 in Chai Nat Province, and Soil Group 22 in Uthai Thani Province showed that the average yield
of maize under the tested method was 1,284, 1,735, and 1,529 ke/rai respectively. These yields were higher
than those from farmer methods by 18.72 %, 12.30 %, and 15.66 % respectively. The tested method
provided an average net income of 8,779, 8,590, and 9,194 baht per rai, respectively, which was higher
than that of farmer methods by 42.34 %, 22.42 %, and 25.30 %, respectively. The benefit cost ratio for
the tested method were 2.74, 2.58, and 2.58, respectively, while the benefit cost ratio for farmer methods
was 2.16, 2.09, and 2.31, respectively. The technology has been extended to 125 farmers, covering an area

of 2,500 rai, resulting in an average increase in net income of 2,166 baht per rai (increase 25.20 %).

Keywords : crop model; maize; chemical fertilizer based on soil analysis
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297571 Buduiiunisd 2565-2567 ftunounsdiduny T Fauuasvasouauuiugwesuuassiiy
faumealuladnisudatninadssdnigouds naaeumaluladnsudednlnad sadnigauds wazveona
walulad wansmesosldmalulagnsudatninaidsdeinquiade nslidendauaiieseinu mzdgn
Tudhadeunaauissunen 1d5uutsssnstinadssdnd 10,666 1 14,222 du/ls dunaluladann
wuuaesisahmamaasuluiuiinuasnswasfuteyaiisufisufuisinumsns wan1ameaoumelulad
Tunduaiudl 4 2.uasenssd nauwaRuil 7 Smindeum uasnguuaiuil 22 2.7 wuin wasdadTnadesdnd
Yoanssisnnanuiinananade 1,284 1,735 uay 1,529 nn./mels auasu lnglikanEngINIINTIUITNYAINS
18.72 12.30 Waz 15.66% auady nssuisnaasuiinelignsiade 8,779, 8,590 uay 9,194 uw/ls awdisy
lnedselagvaaindingsuisinunsns 42.34, 22.42 uay 25.30% wavdndiusgladenisaamuuenssuisnaaey
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9gN 2.74, 2.58 way 2.58 MuA1RU dunssuIsinunsnIldnaiuselanenisamu 2.16, 2.09 uag 2.31 Auaau
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wazdimsvenenamalulagluginunsnsdiuau 125 s1 wui 2,500 15 Inelaavsmuiuade 1,496 vn/ls sy
25.20% Anluyaaselaanslunuiiiuiu 3.74 duumn/d
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drlwadssdnd (Zea mays L) ufiniasugiaiiianuddydegnamnssormsdnivesusznelne
Tngiamgluiuiinianans wu Samtnuasaissd Toum wagavestd daduundmdandnuosszing
finsmnzdgn 2 fu ldun Judl 1 Ugnluggrusiafoufiunaudeiquiou iiuiAeidamauiiamaiay waggui 2
Ugnluggudmdsnsviiun frafounaiauieduanay uiAeanuniusiauwiou inwasnsaulngugniud 1
druiuil 2 Bumsgnininadesdn flugquisvdendsannisiiun® luiiufiffudsiheaussnunieunanii
AUETTUTALI BN (@IS uLarNAUINITINEASIUAT 5, 2562) miﬂqﬂ%ﬂwmgmﬁmﬂuiuﬁ 2 Tudtuil
manasiiuftdnivajasdgnlufiuiinguyaiudl 4 7 0.ammem 2.uasanssd nquaaAud 7 oalusud 2. doum uas
Nl 22 0. vuesans Sadngitesd egslsfinunandndrilnadssdn luiuiidandndamusunugs
Suflewnnaningfonaiisuulas lnsnianansiasssTusen insiuduresgnmgiiadsinnnitniadu
(Limjirakan and Limsakul, 2012) sratiy maﬂ’wumazﬂsxqﬂﬁ%’mﬂIuT,a5171"68';aLﬁuﬂizﬁm%mwn'ﬁmﬁm%uﬁu
dedudu ioananuidsdunsmzugnuasiiiunananlldegnaddy

wuudraesfiiduedesflofifiuszansnmlunstieiin meiiagaansalnandnnelianziindoud
uansnay (Boote et al., 2013) wuvsiasunaidannsounldlunsussdusanssnurasaning fionia
msdamstn wagmslidefiomnzauteninatapivlavosdninadesdnd deelfinunsnsansodadulaluns
USssannslaeeausiugunndu (Mohammed et al,, 2022) A1SHAILILUUTIIaBINIangYRaLasidn1stanu
ogaunIvians 1wy wuudrassiivieglulusunsussuvatduayunmsdadulaiionisaeneamalladnisnisinuas
(Decision Support System for Agrotechnology Transfer: DSSAT 4.5) (Hoogenboom et al., 2011) fiusznauld
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2UATEANTIA NENYAALA 7 9.F8um Laznguyaduil 22 1.9v511 Tasiunmsuiuusanedanisdansiimenza
fuannuandomanizvasitud ioduwumeddalumsimussuunmsudndinadesdailvissansam
wazdafunndu Heluduresmslinineinsedramneauuaznisansiuyumandn Ssagtieiaiuaianuiuag
NN IMTUALLATYFND

aUnIaluazasnig

1. MsWANLazNadaUANIUE e UL aa s TnaEdn S

Tduuusraesdralnnid sadmd CERES-maize model lulUsunsudiiagu DSSATA.7 Tneildunounis
il feil

1.1 Lﬁu%aﬂamawﬁmaﬁﬁﬂwmLﬁymé’mi (crop cut) veunumsnsiufiuiitmanesua 10 was 9
av 4 90 Wuil 12 a3, iitelfidudoyanandnluiiuiiass anduiindeyamsdnnisudasuasnands Tdun msdgn
nawdeniu Wug Yulgn seogugn Snagn nislade nisTiin Swiuien nanawdn/ls Joyanduyaiu uae
Yoyayanu Tegaanimennia liun suglasan-iansietu Uinardiuney wearudurosuase iy
1.2 msuszilumnuanansaveauuiiass Tasmsssuiisunandnd ldanuuaniudeya (cop cut)

wazkanAnTildanuuUTaes ntuUTuAduUsEAvnaRugnssuiugileEsede (GO) Tuwuudians Tngli
nawdn9INNIIaeuazHandnildanulaafudeyatidlndids sty NS IUANLEINTVEILULTIADS
Taglaa1 NRMSE (Normalize root mean square error) Lag Al (Agreement index) Tunssraesndeiiazlden
NRMSE LT undndwnsulduszifiuuseansnmuesuuusiass Insuseansanvesuuusiand sedufunn loa
NRMSE<10%, 5¢6Uf flofn NRMSE snnninvdewiniu 10% uagiasndn 20%, seduweld e NRMSE tnnnd
wiowinfiu 20% uaztosnin 30% wayszdulid WeAn NRMSE annndnudewindu 30% drurn Al Aernfiuszdiu
auaselunsnureuUsIaes findd 0 e 1 afdilng 1 mneauiuuusiaesiivssansamly
59191917 (Jamieson et al., 1991)

nauazaaufi 5.0, 2564 — n.8. 2565 LLUENLﬂiﬁ@]ﬁﬂiﬁiﬂ@]ﬂ%WUIWﬂLgﬁlﬂgm’j 9.8708717 2.UATAITIA
2.1lusuE 2. FUM WaE .UBIRNN 2.971E571

2. mswanmaluladniswandialnaassdnd

THuuuraesinlnasiaosnisuindninadesdn fluanmnsianisiuandisty Taud 1) fuginlna
Aosdnisiuou 2 Wug Tiun usuudiin 789 way Aandu 9898 C 2) futgn 6 FasTutgn tiun 1-15 we., 16-30
W.e., 1-15 5.A., 16-30 5.A., 1-15 11.A., WAz 16-30 1.A. 3) T1WUUTYINT 4 530U taun 8,533, 10,666, 14,222

12
[y v A

way 21,333 au/ls 4) nsldde 9 11 seau dadl 1. lldde 2. Tddewmdlulasinuaiudinsieiau 3. Jowad

TulASLUANTU 25% Vo9 ATIzIaY 4. Uundlulnsaudinay 50% vaaa1imsizvau 5. Jawndlulasauanad

El El
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25% veeA1AT1evauY 6. ldlaindilulnsiauanas 50% veer1itas1eviay 7. Jeindlulngiay 87.5% v
Aaszrausiuedunidusnalulasau 12.5% vesaninaeau 8. Jaillulasiau 75% ve9AiiAs1erinu
Saufudedunsgusinalulasiau 25% vesrdnsiesiau 9. Juindllulasiau 50% 03A13nseiausuiule

of

] [y

dunsdusnalulasiay 50% vesrdasizsiau 10. Jendlulnsiau 25% vesrdinsienausiuiuledunid

9

[y

Usunaululnsiau 75% vesardasienan 11. Jowniilulngian 12.5% vesrninsziausiuiuledunidusunn
Tulnsiau 87.5% vesAniasginu drudeyadnirimie laun deyayaiu wasteyaanmglennieldunneiai
dg’ dl o a Q‘ v o = o o v v & 1 a dl v 1

MNNUNNAGDY UNarFnNlaaInnsTaeausesdiuanunluldes udndeneingunandniilauinnin 75%
VDIHANTAFIAANINTIVADUTBLANITIANTTIIN1INToULUN15TANTLA wd7lY decision tree model 1197
a '3 dl' [ [ d' o ) o I~ a zﬁy d' 5 o a =
AATER endadenisinnisndiny dinndvualumaluladianiziiuitueg audunisiu hou a.a. 2564 -
n.8. 2565  wlaaununsnguantnalnadesdnd 0.810817 2.uATAITIA 0.0lUTHE 2. T8UN Uag 8.1
3,915

3. N1SNAFUMALUIAENTISNAATIINALRESER

3.1 wWHUNISNAaB9 vl alamalulagannnisaduarulude 2 wadrunvinnisnaaausmalulad
lneUSeuiioy 2 n35838 91wu 2 91 e nssuash 1 nssudSinunsns Tadewd 2 asa ased 1 Tdsaaiiunseoy
Ugngns 16-8-8 %30 16-20-0 §n31 25 nn/ls Ased 2 Tandeanigu 25-30 Tundaugn gns 46-0-0 §ms1 25 nn./ls

o

v ¥ =

Hariudan Iuulseeng waviug Imlleudunssuisvaaey nssudsn 2 nssuisneaey idandlulnsiau

]

Woavlesa wazlnuna@aunudiiaseiay Yanludiusougarrudaseusuiiag 31uiulseying 10,666 9

L3

14,222 du/l5 Famnuasaissdwareiesilul 2565/2566 Wugan1du 9898C dudl 2566/2567 T9Wug
fendu 9979 C adoumldiiug wdiin 789 dudumsmaseulufiufinuesnd iy 10 3189 2 13 uasosas
0515 Andununnaey 2 T semined 2565/2566 9 2566/2567 o wasdinlnadiesdn? 8.a1ne1 2.unTassA
p.lusud 2. 9UM Uay 8.1UDR1N 1.97iE511

3.2 JunpumsrIiuny iufegaRunouneaeisyduaudn 20 T, Wieaniinsgsinmandd
el leun Sunotag (OM) Arpnudunsn-r1a(pH) Usuamleaiesaiiduusslow (Available P) U3ana
TnunaiBeuiuanidsuls (Exchangeable K) silunsnaaeununssaisfidmun iudeya Iined uazaguna
NMINAEOU

3.3 mstiufindaya Toyananandninadesdng lWud dniinuande/ls Tnsduifunonand i 2 90
ay 12 M51auas aunu 98la uasselagns

3.4 mylwszidaya WisufisuAadeves 2 n551ABUUY Paired T-test Iias1zsidadiusneld/ns
AU (Benefit Cost Ratio: BCR)

4. myvgnenamalulad yhnsveeramalulagdnguinunsnsidmingdunisiudassusuumalulad
Nuflaz 2 wlas 9 az 515 59 6 wilas Aufl 30 15 wardnautudreneameluladdiuiu 3 ass nuasnsidn
$297u $1uu 125 18 dndunislunatny 2566 Setugiou 2567 a uwannunansidgndnlnadsednd

2.870817 2.UATANTIA 8.4MUTUY 2FBUM Uag 0.11UBIN 2.8VB511
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NANISNAABILAZAR5a]

1. Nan1sHAILILAENATaUANNLLINE1Ya UL IRt Inalaeednd
HANIIHAIUILAZNAFOUAINLI g1 VB UUTIReIt 1 nAd 8adnd laandudss@nsnsiugnssuves

drlnadesdn s 2 Wus 1dun Pacific 789 flf NRMSE 11.52 uag Al 0.997 uasfin1du 9898C fif1 NRMSE

s
1y

15.02 uag Al 0.997 uanadnArdudsednsiugnssunla Wethunldlunuudiaesiuseaniamlunisviauedly
3¥AUA (Figure 1)

1800 1600
NRMSE = 11.52
= 1600 .
€ Al = 0.997 . : T 1400
= 1400 E
] <
T T 1200
> 1200 .‘l>)\
5 5
$ 1000 d S 1000
< O
<
800 800
800 1000 1200 1400 1600 1800 800 1000 200 1400 1600
Simulation yield (kg/rai) Shutated yield (kg/rai
P1 P2 P5 G2 G3 PHINT P1L P2 P5 G2 G3 PHINT
265 076 985 990 10 39 400 05 985 1100 25 45
P1 = Thermal time from seedling emergence to the end of the juvenile phase (expressed in degree days above a base temperature of 8

deg. C) during which the plant is not responsive to changes in photoperiod.

P2 = Extent to which development (expressed as days) is delayed for each hour increase in photoperiod above the longest photoperiod at
which development proceeds at a maximum rate (which is considered to be 12.5 hours).

P5 = Thermal time from silking to physiological maturity (expressed in degree days above a base temperature of 8 deg.C).

G2 = Maximum possible number of kernels on topmost ear.

G3 = Kernel filling rate during the linear grain filling stage and under optimum conditions (mg/day).

PHINT= Phylochron interval; the interval in thermal time (degree days) between successive leaf tip appearances.
Figure 1 Comparison between actual yield and simulated yield of Pacific 789 varieties (a) and DKALB
9898 C varieties. (b)

2. wamamuwalulaBnisnaadralwaidesdng

ihedudsyans wugnssuvestnlnadsdn trdluuusaedninadedaiiiosiaesnsndaly
anmmsdansiuandnsty mnduthaandaildannisieomnsdduannlutios wdidennduuandndild
1NNIN75 % vemaNAngIan uazdansdeyasieimaiia decision tree model ¥1831AT 19 Lo Tadennsg
Sansiiandgnudn Tuilufinguyadudl 4 a.uasanssd nquyafudl 7 2.1 waznquuadnd 22 2.97snil
fvananfinutu 15 % qaqmﬁmmﬂéfﬁa 1,638, 1,801 uay 1,324 nn./eols muadsu Sieulefiaunsald
wandneglunguaandniliuinnindesas 75 vesnanangsqaiidiuiu 120, 106 uaz 109 Weuly muddy
nansiezimiadedanisiddiiiinanonandn wuin v 3 #Hud m'ﬂst’fﬂEJLﬂﬁiuimsmuﬂuﬂa%’aéﬁmﬁﬁma
senandnunian Jadesesamniuiumizugn uardnulssnnsdels Tnefivaananfivnzaulunsinzdgn
ABLARURAANALABNTUINAY wavduulszrnsivuzaufe 10,666 8 14,222 dusiels (Fisure 2,3,4)
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D1= Planting date 1-14 Oct. CO1= Chemical N 150 % P1= Plant population 8,533plant/rai
D2= Planting date 15-30 Oct. CO2= Chemical N 125 % P2= Plant population 10,666 plant/rai
D3= Planting date 1-14 Nov. CO3= Chemical N 100 % P3= Plant population 14,222 plant/rai
Dd= Planting date 15-30 Nov. CO4= Chemical N 87.5 % + Organic N 12.5 % Pd4= Plant population 21,333 plant/rai
D5= Planting date 1-14 Dec. CO5= Chemical N 75 %
Dé6= Planting date 15-30 Dec. CO6= Chemical N 75 % + Organic N 25 % V1= Varieties DK 9898C

COT7= Chemical N 50 % V2= Varieties Pacific 789

CO8= Chemical N 50 % + Organic N 50 %
CO9= Chemical N 25 % + Organic N 75 %
CO10= Chemical N 12.5 % + Organic N 87.5 %

Figure 2 Results of data analysis for appropriate management of maize production in soil group 4 Nakhon Sawan province using the decision tree

model technique.
.
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Alldata
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i jﬁ%ﬁ>
et v-1
7 ™
r1s vz Loz ‘: ¥11
N2 N1s NS N22 o N13

Qj}mx\j)iﬁﬂ
CO9= Chemical N 25 % + Organic N 75 %
CO10= Chemical N 12.5 % + Organic N 87.5 %

P2 P3

Figure 3 Results of data analysis for appropriate management of maize production in soil group 7 Chainat province using the decision tree

model technique.
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Al data

Chemical+ Organic?
co-3

¥ 20
e

" €O-5, CO-6

CO-7, CO-8 j
.. ©O-9,CO-10

D1= Planting date 1-14 Oct. CO1= Chemical N 150 % P1= Plant population 8,533plant/rai
D2= Planting date 15-30 Oct. CO2= Chemical N 125 % P2= Plant population 10,666 plant/rai
D3= Planting date 1-14 Nov. CO3= Chemical N 100 % P3= Plant population 14,222 plant/rai
Dd= Planting date 15-30 Nov. CO4= Chemical N 87.5 % + Organic N 12.5 % Pd4= Plant population 21,333 plant/rai
D5= Planting date 1-14 Dec. CO5= Chemical N 75 %
D6= Planting date 15-30 Dec. CO6= Chemical N 75 % + Organic N 25 % V1= Varieties DK 9898C

CO7= Chemical N 50 % V2= Varieties Pacific 789

CO8= Chemical N 50 % + Organic N 50 %
CO9= Chemical N 25 % + Organic N 75 %
CO10= Chemical N 12.5 % + Organic N 87.5 %

Figure 4 Results of data analysis for appropriate management of maize production in soil group 22 Uthaitani province using the decision tree

model technique
-
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definnsandsnmsdamsfiazann desensididanaluladueanuning wazdumsenisasunuin alulad
fifianumnzansuiiuiiuazgueu Sanuazaandenisdanis wuin msldiugnisénildsunissuseaiugann
nadvmanneas Tidelaiinnualiesgiau HranaimnzaslumamnggnAeiiounaeufuieusinny uas
Funulsznsfiaunzanfe 10,666 81 14,222 du/ls Keiuddldmuunmeluladfanarndunaluladfidani
winzaufuufinguanAud 4 a.unsansss nqueRudl 7 . dbum uaznguyeiuil 22 9975
3. uan1snagauAlulag

3.1 Wan1AATIzaNtANILALiiY Nan1TIATIEYiIeg1RuNauUgNUBLNYATNT 10 sﬂaiuﬁuﬁﬂejwqﬂau

7l 4 9. unsansIA nquyeAudl 7 . doum uay nquaRudl 22 2.9vus il wud1 Auddinnudunse-ang 4.46-5.72
5.44-7.70 uag 5.05-6.94 aua1au dUSuadunieTngegludag 1.04-1.90 1.41-5.54 uag 0.90-1.66 % AuaRU
Usnamoavledaiiduusglovd 14-69 14-95 wag 77-124 fadnsusedlandy sudiu Tnunadenfiuaniaouls
52-213 66-890 uag 23-69 Hadniu/Alaniu mudeiu (Table 1)

Table 1 Chemical properties of soil before testing of farm farmer in soil group 4 7 and 22 at Nakhon Sawan,
Chainat and Uthaitani province during 2022-2024

Nakhon Sawan Chainat Uthaitani
Famer PH OM AvaiP Exch. K PH oM Avai. P Exch. K PH oM Avai. P Exch. K
(1:1) (%) (mg/ke) (mgrkg)  (1:1) (%)  (mgrke)  (meskg)  (1:1) (%)  (mg/kg)  me/ks)

1 506 133 34 83 589 1.85 38 159 6.42 111 112 38
2 446 1.42 14 108 6.74 174 95 130 6.88 146 84 64
3 542 144 59 71 6.05 1.56 49 160 6.3 1.46 87 63
4 576 1.38 30 59 544 554 60 214 6.44  1.28 113 69

5 550 1.18 69 39 566  2.35 14 66 6.27  1.66 111 29
6 516 137 a2 70 77 179 27 251 505 1.18 1 67
7 549 1.88 56 123 770 3.1 38 340 521  1.02 83 a7
8 572 1.04 26 52 7.15  3.64 46 320 6.94  1.38 115 7
9 546 1.90 46 213 6.81 1.71 29 890 559  1.38 78 23
10 567 137 28 107 546 141 62 139 6.25 0.90 124 a7

NANTIATIRRUIG 3 Ul wulhiinaBunieag earesadiduusslond waslmumadouiuaniudeuls
fanuuansstudeudrann fufuisdnasoysinunmslilonilusnafiunndatu inwmsnsunaseisiosdnsdia
dundeianasilufudufundeliaudeusnsaudenisugniniinadedng dud arundunsa-ag vasdmia
upsenssanuIlimudunsaeglunasias Ssestinmsusulssdusmeyuiieanmudunsalufuas

3.2 wan1magauwmalulag

3.2.1 wandndalnadsednd fnutu 15 % lufiufinguyaAud 4 2.ursarssd geniandn 2565/2566
WAy 2566/2567 WU ﬁmmLmnm"mﬁ’uwaﬁﬁa'&mﬁﬁaﬁﬁmﬁa Tnonssuisnaaeuiinananads 1,372 wax
1,196 nn./iels sudrdy ddinanangeningsuiBinuasns 20.88 wag 16,34 % mud1dy Wotnandeuiadeis
2 §ANIANER wm"]ﬁmwmmn&mﬁ’ummﬁﬁasﬁmﬁﬁ’aﬁﬁm?f& Tnonssuisneaeuinananade 1,284 nn./ls
Fel¥iuandnganinnssisinunsns 18.72 % (Table 2)

wanAndinadssdniinudu 15 % luiuiinguyedudl 7 fwiadeum ggnianda 2565/2566 nui
ﬁmml,l,mﬂﬁmﬁ’umqaﬁﬁaﬂﬂqﬁﬁaﬁwﬁﬁgﬁq Tnonssisnedouiinananades 1,453 nn./ls %aiﬁwamﬁmqm'j'mﬁﬁ%
INWATNT 13.07 % qQnNanan 2565/2566 nuln liflanuuanseiumeada lnonssuisnaaeuinandniade
1
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2,016 nn/l3 uarnsnABinunsnsiinandniads 1,804 nn./lf Wevwandnuiaderts 2 ggniandn wuiilenuuaneng
funnsann Inenssudsnnaevinananads 1,735 nn./ls %"’ﬂﬁwawﬁmqaﬂ’jﬁﬂiiﬁ%mwim 12.30 % (Table 2)
wandnt 1 Inadsadniianudu 15 % luilufinguyafufl 22 2.9%51d ganandn 2565/2566 way
2566/2567 Wuin fanuuansistunisadfetefitedfayds Tnenssuiivadeuiinandnade 1,493 uwaz 1,566 nn./l3
pudeu FalirananganinIBAtinunsng 16.82 uaz 14.57 % AUAIFU o mananuadens 2 HANANER WU
AnuuANAiunaifediivdifyda Inenssuisnaaeuinandnade 1,529 nn/sols Fdlinandnganinngais
NWRINT 15.66 % (Table 2)
nnuamnaaeumealulafasiuldiinislimaluladfldnuuudaesiivduaunsnifiunandnvosdinlna
Aoadnilufiufinguyaiudl 4 2.unsassd nquyaduil 7 Swdadoum uasnquyeiudl 22 2.gviesd 16 18.72,
12.30 ua 15.66% nud1iy Fudunamnanmsitrinadssdn dsuuhinusnewsiii savedensaigivia
uagmsadanandn Huddinsnauwunsgnliegluiasnaiimnzaudosglutiafounaauiafiousuam
arwiulufudeeglussduinzansonisenveaudnininadednd Wesneglutimdminnafuieadnld
Liuy wardududaeiindnid sagundvoseiniaf foulusseznisoannenvosdnlned sednd il
drlnadesdniinishninuasfnudaldauysal uazinisldswaulssnnsdnlnaiiosdn fmzaudenudl Tned
nslddunsznnsvestnlnnndoegsening 12,690 fs 12,870 du/ls

Table 2 Yields of maize in the test plots for maize production technology in the soil series group 4 7 and
22 Nakhon Sawan Chainat and Uthaitani province during 2022-2024
Yield (kg/rai)
Year Farmer Nakhon Sawan Chainat Uthaitani

DOA Farmer DOA Farmer DOA Farmer

1 1,370 998 1,600 1,440 1,441 1,210
2 1,390 1,082 1,440 1,280 1,598 1,428
3 1,365 1,044 1,580 1,220 1,423 1,224
4 1,462 1,215 1,480 1,240 1,503 1,413
5 1,390 1,167 1,620 1,580 1,389 1,178
6 1,329 1,201 1,680 1,520 1,788 1,667
2022/2023 7 1,327 1,161 1,350 1,120 977 633
8 1,372 1,160 1,150 1,100 1,627 1,426
9 1,356 1,054 1,230 1,110 1,665 1,576
10 1,358 1,075 1,400 1,240 1,516 1,023
Average 1,372 1,116 1,453 1,285 1,493 1,278
Different (%) 20.88 13.07 16.82
T-test *x *x *x
1 1,224 694 2,400 1,780 1,395 971
2 1,101 933 2,160 1,912 1,424 1,352
3 1,101 1,002 2,080 1,800 1,686 1,610
4 1,430 1,278 2,240 1,320 1,482 1,319
2023/2024 5 1,294 1,150 1,800 1,744 1,554 1,455
6 1,107 946 2,080 2,080 1,606 1,590
I 1,749 1,306 2,080 1,980 1,476 1,240
8 921 996 1,600 1,512 1,893 1,734
9 1,067 1,041 1,840 1,976 1,590 1,204
10 966 934 1,880 1,936 1,550 1,190
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Average 1,196 1,028 2016 1804 1566 1,367

Different (%) 16.34 11.75 14.57
T-test ** ns **
1 1,297 846 2,000 1,610 1,418 1,091
2 1,246 1,008 1,800 1,596 1,511 1,390
3 1,233 1,023 1,830 1,510 1,555 1,417
4 1,446 1,247 1,860 1,280 1,493 1,366
5 1,342 1,159 1,710 1,662 1,472 1,317
6 1,218 1,074 1,880 1,800 1,697 1,629
Average 7 1,538 1,234 1,715 1,550 1,227 937
8 1,147 1,078 1,375 1,306 1,760 1,580
9 1,212 1,048 1,535 1,543 1,628 1,390
10 1,162 1,005 1,640 1,588 1,533 1,107
Average 1,284 1,072 1,735 1,545 1,529 1,322
Different (%) 18.72 12.30 15.66

ns : not significant * : significant at 5% level probability ** : significant at 1% level probability

o ¢

3.2.2 HaneUUNLINAIATEgAEaslunsrARt TwaReedR
namauLuaATYgmanslunssdndnlnadedarivesiuiinguyaiudl 4 9. unsassd asseninmgnia
NA® 2565/2566 LAy 2566/2567 WUIN ﬂssﬁﬁmaauﬁﬁunumiwﬁm 5,046 Uw/l5 UeunINNIIUITNYATAT 5.97 %
selavainssuianeaau 13,824 vn/ls 1nnInssBinynsns 19.87 % Melaavnsuesnssuisveaeay 8,779 un/ls
WINNIINTINITNYATNT 42.34 % wasnssuIsnaasulidndrusislananisasu 2.74 drunssuisinunsnsddndiu

selafon1sau 2.16 (Table 3)

Table 3 Net income and Benefit costs ratio (BCR) of maize in the test plots for maize the soil series group 4

Nakhon Sawan province during 2022-2024

Cost Income

Profit (Bath/rai) BCR
Year Detail (Bath/rai) (Bath/rai)

DOA Farmer DOA Farmer DOA Farmer DOA  Farmer

Average
5,583 5,955 15,091 12,273 9,508 6,318 2.71 2.06
10 farmers
2022/2023
Different (%) 6.25 22.96 50.50 31.17
T-test * ns **
Average
4,509 4,777 12,558 10,794 8,049 6,017 2.78 2.26
10 farmers
2023/2024 -
Different (%) 5.62 16.34 33.78 22.98
T-test * ** *¥
Average
5,046 5,366 13,824 11,533 8,779 6,167 2.74 2.16
10 farmers
Average N
Different (%) -5.97 19.87 42.34 26.88
T-test * ** **

ns : not significant; * : significant at 5% level probability; ** : significant at 1% level probability
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namauLaATYsmanslumarant e sdn fvesiuiinguyaiudl 7 4. doum wisseriggnianan
2565/2566 way 2566/2567 WuI1 N3INIENAALULAUNUNITNER 5,450 /L3 UeenINTsITNEAING 15.46%
Felveanssuidvegaeu 14,040 vn/ls 1INNINTINTBNEATNT 4.28 % S8lagvBvenssuiavegey 8,590 uw/ls
WINNIINTINIBNYAINT 22.42% waznTsuisnaaeuiidndiuelasensamu 2,58 drunssisinuasnslidndusela
Aan1saU 2.09 (Table 4)

Table 4 Net income and Benefit costs ratio (BCR) of maize in the test plots for maize the soil series group 7

Chainat province during 2022-2024

Cost Income

. . Profit (Bath/rai) BCR
Year Detail (Bath/rai) (Bath/rai)

DOA Farmer DOA Farmer DOA Farmer DOA  Farmer

Average
5,316 6,272 13,598 12,897 8,282 6,626 2.57 2.06
10 farmers
2022/2023 -
Different (%) -15.24 5.43 24.99 24.69
T-test ** *% *% *%
Average
5,583 6,620 14,482 14,029 8,899 7,409 2.60 212
10 farmers
2023/2024
Different (%) -15.66 323 20.11 22.33
T-test ** ns * **
Average
5,450 6,446 14,040 13,463 8,590 7,017 2.58 2.09
10 farmers
Average :
Different (%) -15.46 4.28 22.42 23.49

ns : not significant; * : significant at 5% level probability; ** : significant at 1% level probability

HanaULUMAswsmanslunsHandinassdnivosiiuiinguyniud 22 2.gvies1d wdssevinggna
NA® 2565/2566 WAy 2566/2567 WU ﬂiﬁﬁ'ﬁwmaauﬁﬁunumswém 5,863 U /5 41NNINTIUITINEASNT 4.06%
elevenIsHITNRaeU 15,057 uw/ls 11nninssuasinunsng 416.07% snelagnivenssuisnaasy 9,194 vwn/ls
WINNIINTIHITINBATNT 25.30% waznssudsnaaeuidadiuseladonisayu 2.58 diunssuisnunsnsiidndiu

selasonsau 2.31 (Table 5)
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Table 5 Net income and Benefit costs ratio (BCR) of maize in the test plots for maize the soil series group
22 Uthaitani province during 2022-2024

Cost Income Profit
Year Detail (Bath/rai) (Bath/rai) (Bath/rai)

BCR

DOA Farmer DOA Farmer DOA Farmer DOA  Farmer

Average
6,267 5,849 16,428 13,936 10,161 8,087 2.66 241
10 farmers
2022/2023
Different (%) 7.15 17.88 25.64 10.54
T-test ns *% *% *
Average
5,460 5,421 13,687 12,009 8,227 6,589 2.51 222
10 farmers
2023/2024 :
Different (%) 0.72 13.97 24.87 13.17
T-test ns ** ** **
Average
5,863 5,635 15,057 12,972 9,194 7,338 2.58 2.31
10 farmers
Average A
Different (%) 4.06 16.07 25.30 11.80
T-test ns ** ** **

ns : not significant; * : significant at 5% level probability; ** : significant at 1% level probability
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Efficiency of IPM Jasmine Production Technology

in Nakhon Phathom Province
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ABSTRACT

Efficiency of IPM Jasmine Production Technology in Nakhon Phathom Province. The objective of this
research is to was expanded an integrated technology for controlling jasmine bud borers alongside a method
to stimulate jasmine flowering, specifically suited to the conditions of the central and western regions of
Thailand. The research project commenced in October 2023 - September 2024, the project was expanded
to jasmine-growing farmers in Nakhon Phathom through test plots and technology transfer activities. 10
farmers participated in the integrated jasmine production efficiency enhancement program. Analysis of
Jasmine bud borer pest damage, Yield Gap Analysis, An economic analysis of participating farms. revealed
that the new technology resulted, Control and prevent the destruction of jasmine bud borer in the test area
as good as the farmers' methods, Increase the yield of quality jasmine flowers by 4.67 % and increase the
yield by 0.26 %, In lower production costs, with an average cost reduction of 5,976.30 baht/rai compared to
traditional methods. Consequently, net income increased by 6,086.30 baht/rai, with statistically significant
differences at a 95% confidence level. The benefit-cost ratio (BCR) for farmers was higher than that of
traditional farming methods 0.37. The BCR was significantly higher in the test plots compared to the
conventional methods. An assessment of farmer satisfaction with the integrated jasmine production efficiency
enhancement technology at the conclusion of the project showed a high level of satisfaction, with an overall
rating of 4.30-4.60

Keywords : Jasmine; jasmine bud borers; Integrated Pest Management (IPM)
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Table 1 Number of test plots, list of farmers and location of technology test plots, Nakhon
Phathom Province, 2024

Number

of test Name list of farmers and address X Y
fields

Pramote Chaemniyom

627094 1538370
1 Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Patchara Chaemniyom

629958 1535573
2 Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Phattharaphon Kongkraphan
3 Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province 628668 1537755

Monthon Khumtoeyot
4 Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province 628833 1537592

Phitsanu Ruengplapla
5 . o 627569 1538832
Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Worawit Marasmi
6 . e . 629024 1537476
Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Kannika Hansamai
7 627956 1535084
Wat Lamut Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Wik Kongsawan
8 630885 1536037
Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Chatree Junroj
9 629651 1536892
Bang Phra Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province

Suphap Rungruang
10 o o ) 628817 1535560
Wat Lamut Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province
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Figure 1 Jasmine planting calendar of farmers in technology test plot locations, Nakhon Phathom Province, 2024
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Figure 2. Survey and record jasmine flower borer pest damage on technology test plots, (a —b)
Survey and record damage from jasmine flower bud borer after pruning and budding,
(c - d) Harvested jasmine on technology test plots, (e — f) Record the quantity of

jasmine flower product and percentage of damage by jasmine bud borer.
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Figure 3 Percentage of jasmine production damaged by jasmine flower borer on technology test and

Farmer plots, Nakhon Phathom Province, 2024

Table 2 Product of jasmine and Percentage of jasmine flower borer damaged on technology

test plots, Nakhon Phathom province, 2024

Number Product of jasmine flower Jasmine flower jasmine flower
of test fields (Kilogram/Rai) product (%) borer damaged (%)
Farmer Test Farmer Test Farmer Test
1 29.00 30.00 57.09 51.75 20.02 20.09
2 34.00 32.00 44.38 61.76 21.27 16.01
3 45.00 45.00 97.16 96.44 0.87 1.44
a 40.00 42.00 73.20 76.43 15.33 16.37
5 45.00 45.00 87.81 90.16 9.04 593
6 44.00 45.00 83.05 90.04 6.36 5.20
7 40.00 42.00 64.70 60.91 25.82 29.47
8 33.00 33.00 60.82 63.68 13.02 19.83
9 25.00 23.00 56.67 61.33 18.30 15.68
10 45.00 44.00 83.15 90.19 5.99 4.50
Average 38.00 38.10 70.80 74.27 13.60 13.45
Difference 0.10 3.46 -0.15
% 0.26 4.67 -1.12
T-test ns ns ns
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Table 3 Economic data of jasmine production on technology test plots, Nakhon Phathom

province, 2024

Cost Income Net income
Number of ) . ) BCR
(Barth/Rai) (Barth/Rai) (Barth/Rai)
test fields
Farmer Test Farmer Test Farmer Test Farmer Test
1 26,801 23,551 34,800 36,000 7,999 12,449 1.30 1.53
2 24,103 23,640 40,800 38,400 16,697 14,760 1.69 1.62
3 33,130 24,541 54,000 54,000 20,870 29,459 1.63 2.20
a 35,123 24,831 48,000 50,400 12,877 25,569 1.37 2.03
5 34,930 24,541 54,000 54,000 19,070 29,459 1.55 2.20
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8 29,447 23,701 39,600 39,600 10,153 15,899 1.34 1.67
9 23,135 23,237 30,000 27,600 6,365 4,363 1.30 1.19
10 34,005 24,971 54,000 52,800 19,995 27,829 1.59 2.11
Average 30,120 24,143 45,160 45,270 15,040 21,126 1.50 1.87
Difference -5,976 110 6,086 0.37
% -19.84 0.24 40.47 24.81
T-test ns ns ns ns
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N1INRLINUINIseantuayynueleTununImInnIyauysuasgwssy3
Development of Licensing Service for Fertilizer Selling in

Kanchanaburi and Suphanburi Provinces

Saurnsal ayaed” Jyswa Wwamys” adn aaeuAaY
Rathanapon Cochawong* Watcharaphol Chuaphet Sangud Doungkeaw

ABSTRACT

Study of licensing services for fertilizer selling through online service system by the National Single Window:
NSW system after the development to the NEW DOA-NSW system, with a small number of operators operating
through the system themselves. The objectives are to review and improve work processes, create guidelines for
officials, survey opinions of operators and promote entrepreneurs' access to government services. The operations
are conducted in 4 steps: 1) Study the licensing service process through the NEW DOA-NSW system. 2) Process review
and improvement 3) Create an operations manual for officials. 4) Survey the opinions of entrepreneurs. 5) Create
public relations media that promotes the use of the online service system. To be implemented at Kanchanaburi
Agricultural Research and Development Center in 2022-2023. found that: The process of accessing the online service
system is complicated, so operators are not yet ready to do it themselves. There are 92.7 percent of those who
have never applied or renewed their license through the system in person and want advice on how to submit a
request through the NEW DOA-NSW system in the form of a video clip, the highest at 52.1 percent. Therefore, we
propose a guideline to access the NEW DOA-NSW system by themselves by creating a public relations video clip

and publishing it on online media, to reduce time, reduce steps and increase service efficiency.

Keywords : After Action Review; NEW DOA-NSW, Fertilizer Act B.E. 1975
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Table 1 Quantitative satisfaction level scores and data interpretation criteria.

Satisfaction level Quantitative score Interpretation criteria by score
Most Satisfied 5 4.51 - 5.00
Very satisfied 4 351 -4.50
Moderately Satisfied 3 251 -3.50
Little Satisfaction 2 1.51 - 250
Least Satisfied 1 1.00 - 1.50
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Table 2 Symbol of operational flowchart

Symbol Label Meaning

- Start or Stop Used as the start and end point of
a process.

- Receive data and display data  Used for displaying and receiving
results.

- Operation/Activity Used to show each step of the
operation.

‘ Decision Use as a point for making a decision.

. Connection point Used as a connection to various steps

—> Arrow Used as a guide to the flow of the
next step.

=======% Dotted arrow Used as a guide to the flow path that

has been decided to be corrected.
Note. The American National Standard Institute : ANSI (1970)
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Table 3 Flowchart of the work process for licensing services NEW DOA-NSW system

Person System Status
Step Business Database Finance Officer | Signatory
Owner Officer

Start

Register in the system
NEW DOA-NSW

Receive your username and

password via e-mail.

Log in to NEW DOA-NSW to
apply for a licence or renew

a licence.

Database Officer reviews ‘ -

requests and supporting

evidence.

Database Officer records the

request I
Database Officer forwards the ‘

data to the finance officer.

Finance officer creates
invoice data in e-payment
system.

Payment Operator

I
a

Receives the payment and

A 4

prints the receipt. ‘

Authorized Signatory

(Electronic Signature) -

Prints the license - ¢ I

Presents for signature. ] > -
]

Deliver licenses and receipts - _

to operators

Note. Kanchanaburi Agricultural Research and Development Center in 2022-2023
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Figure 1 The operations manual of the issuance of controlled seed sales licenses, fertilizer sales licenses and
hazardous substance possession licenses via the online system of the Department of Agriculture
NEW DOA-NSW for officials : (A) Manual cover (B) QR code showing the operating manual.
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Table 4 Number of responded to the opinion survey, classified by type of license under the Act, which has
been approved by the Department of Agriculture. (Table 4)

Types of licenses under the Act, Total of Used Never used
which has been approved by  Business Owner NEW DOA-NSW NEW DOA-NSW
the Department of Agriculture Amount %  Amount % Amount %
1 9.0 3.0 2.0 9.1 7.0 2.5
2 0.0 0.0 0.0 0.0 0.0 0.0
3 6.0 2.0 2.0 9.1 4.0 1.4
1and 2 3.0 1.0 1.0 4.5 2.0 0.7
1and 3 67.0 22.2 8.0 36.4 59.0 211
2and 3 3.0 1.0 0.0 0.0 3.0 1.1
12and 3 214.0 70.9 9.0 40.9 205.0 73.2
Total 302.0 100.0 22.0 100.0 280.0 100.0

Note. 1 means Fertilizer sales license
2 means Controlled seed sales license

3 means License to possess hazardous substances
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Varietal Comparison of Pineapple for Fresh Fruit

1/ a

v a Yy 1/ Hv ¢ o ¢ 1/ v ¢ o v_1/
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Mallika Nualkaew" Nareerat Choochuay" Kiranun Mohpraman' Anuwat Kumpeangkaew"

ABSTRACT

Pineapple is an important fruit for Thailand's economy, 80% of pineapple production is processed as
raw material, while 20% is consumed fresh domestically or exported. The export of fresh pineapples has
been consistently growing, with China remaining the primary market. However, pineapple exports to distant
countries often have internal browning due to low-temperature storage during transportation. The research
aimed to compare pineapple line for fresh fruit in production areas. A research study comparing pineapple
lines in production areas was conducted between October 2021 and September 2024 at the Phetchaburi
Agricultural Research and Development Center in Phetchaburi Province and the Fairtrade Pineapple Growers'
Group in Prachuap Khiri Khan Province. The experiment used a randomized complete block design with three
replications and seven treatments: PBI49-07-024 PBI49-07-037 PBI49-07-224 PBI49-13-186 PBI49-13-251 PBI49-
14-046 DOA Phetchaburi and MD2. The study found that PBI49-13-251 responded to forcing at more than
809%, yielding 9.21 tons per rai, with a fruit weight of 1.21 to 1.23 kg. The eyes are shallower than those of
the DOA Phetchaburi. The taste is good, with a TSS of 17.50-17.66 degrees Brix, which is the same as the DOA
Petchaburi. However, the Brix:Acid ratio is 24.10-24.55, higher than that of the DOA Phetchaburi. The PBI49-

13-251 strain is suitable for farmers to cultivate and sell fresh fruits in the future.

Keywords: pineapple; varietal comparison; fresh pineapple

Y gudideuagiannnisinunsmesy’ ddnldouasiauinisinuaseei 5 nsiinnanues
Y Phetchaburi Agricultural Research and Development Center, Office of Agricultural Research and Development Region 5, Department of

Agriculture
I ————————————
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Table 1 Height and diameter of pineapple plant, width and length of pineapple leaf before forcing flowers

(8 months after planting) and flowering response at Phetchaburi Agricultural Research and Development Center in

2023.
Line/Cultivar Plant height (cm) Plant diameter (cm) Leaf width (cm) Leaf length (cm) Forcing (%)
PBI49-07-024 76.7 ab"” 70.4 b 2.9d” 69.7 ab” 69.4
PBI49-07-037 54.1 de 61.1 cd 3.6 bcd 46.1d 61.7
PBI49-07-224 56.4 cde 68.2 b 39ab 51.9 cd 64.8
PBI49-13-186 74.4 ab 84.6 a 3.7 bc 68.1 ab 69.8
PBI49-13-251 66.0 bc 85.9 a 3.5 bcd 60.1 bc 88.6
PBI49-14-046 477 e 56.4d 3.0 cd 41.1d 66.7
DOA Phetchaburi 60.1 cd 63.5 bc 3.2 bcd 52.4 cd 80.2
MD2 83.0 a 90.6 a 45a 72.7 a 89.2

CV. (%) 9.2 5.2 10.4 10.5 -

Means in the same column followed by a commmon letter are not significantly different at the 5% level by DMRT

Table 2 Height and diameter of pineapple plant, width and length of pineapple leaf before forcing flowers

(8 months after planting) and flowering response at Fairtrade Pineapple Growers’ Group in 2023.

Line/Cultivar Plant height (cm) Plant diameter (cm) Leaf width (cm) Leaf length (cm) Forcing (%)
PBI49-07-024 64.0 bc" 64.7 ¢ 3.1c” 57.5 bc" 71.9
PBI49-07-037 56.9 bc 77.0 abc 3.4 bc 50.3 bc 58.3
PBI49-07-224 57.9 bc 61.0c 3.5 bc 51.8 bc 65.7
PBI49-13-186 61.7 bc 71.0 bc 3.4 bc 54.7 bc 66.7
PBI49-13-251 71.0 ab 95.4 a 39ab 63.6 ab 88.3
PBI49-14-046 520c 66.2 C 28 ¢ a47.7 c 69.1
DOA Phetchaburi 64.0 bc 74.5 abc 32c 56.1 bc 79.6
MD2 84.7 a 89.7 ab 453 75.7 a 92.6

CV. (%) 13.7 15.6 10.3 13.2 -

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

n150anAan

Fududrsaiinfoudsduoannan duariiony 7-9 Wouduld Wevgndremie Svwmidnduuarly
2.50-2.80 nn. s1uanlu 45 Tuduly snwarlaudueiulng (@a1duldeivaiy, 2560) Lﬁaé’ué’uﬂzmawwé’qﬂqﬂ
12 \@ou (Figure 1) FsdsAunannonalttendoulufou n.a. 2566 TuNN1IMDUAUDIRDNITEINADN 60 TUNEI
fafueenmen wui1 aesiugfiesnnonulasganit 80 % gudideuaziamnnsinuasinesy leun aesiug PBIAS-
13-251 fWugMYsyYs waviug MD2 (Table 1) dxuulasnunsninguunsingm loun aeiug PBIA9-13-251 uagiiug MD2
(Table 2)
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(E) (F) G) (H)
Figure 1 Plant of pineapple lines and cultivar typically exhibit a semi-upright growth habit.

(A) PBI49-07-024 (B) PBI49-07-037 (C) PBI49-07-224 (D) PBI49-13-186
(F) PBI49-13-251 (F) PBI49-14-046 (G) DOA Phetchaburi  (H) MD2
NANAH

Aufemaeny 5 Wou ndadadusennen isgdiuainuan 50 % wudt siug MD2 linandngean 13.80 du/ls
wansveg iveddynadfduiug nan. esysnduiugiSeudieulinandn 8.06 fdu/ls usanewug PBIG9-
13-251 Wisesa1niiug MD2 tneiinandn 9.21 du/ls ldunndnsegrsidedidgymvadifduiug nin. mesys (Table 3)

Table 3 Comparison of the yield of pineapple line/cultivar at Phetchaburi Agricultural Research and Development Center
and Fairtrade Pineapple Growers' Group in 2024.

Planting area

. ) — - - Line/Cultivar-
Line/Cultivar Phetchaburi Agricultural Research Fairtrade Pineapple heans
and Development Center Growers' Group
PBI49-07-024 5.15 5.59 5.37 ef
PBI49-07-037 3.46 3.54 350 ¢
PBI49-07-224 6.73 T.17 6.95 cd
PBI49-13-186 6.12 6.20 6.16 de
PBI49-13-251 9.16 9.26 9.21b
PBI49-14-046 3.97 4.42 4.20 fg
DOA Phetchaburi 7.83 8.28 8.06 bc
MD2 13.19 14.42 13.80 a
Planting area-means 7.36 a 7.36 a 7.16
CV. =14.8%

Yield between line/cultivar means or between planting area means, followed by the same letter, were not statistically
different at the 5% level by DMRT.
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uazug MD2 lefiaszvialin wuinanesiug PBIA9-07-024 PBIA9-07-224 PBIA9-13-186 wagsifug MD2 lalumnsnaiiu
ogaflfudfynadafgudidouasiauinisinunanesy3 (Table 4) dauudatnwnsninguunsingaaoug
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Wug MD2 7 qudITenasiauinisinensinesyiisuinidunugudnalinagagaunns1afu
Ao us dust 1l vodAyn1aad A (Table 4) Uo7 LUAUNBATNING NUWT INTANUS MD2 uaznug
nan. isy3launndnentuegieddoddameada (Table 7) i 2 undagnynaneiusiisunsmwadunsnszuend
canning ratio 0.90-0.97 L{le31As1E¥aRA WUI1 canning ratio ANNUvaIUgNAUSITouaTTALINTIAYATIYTYS
LaiuansinaduegeddudAgyn9ads drunlainunsnsnquunsinsaaisnug PBIA9-13-186 way PBI49-13-251
il canning ratio gegn 0.97 liunnsinsegilduddgmeadfiuaneiug PBIA9-07-024 PBIA9-07-037 uaw PBIA9-07-224
d7u length ratio L‘UuamwmusumwmmmamaﬂuLaumuﬂusﬂa’mwaézmmmsm‘wmuumhmmmamimuaam’]
Gushugudnanana v 2 uasgnananeiusiianannndt 1 dolinnesiadi wudaewus PBIA9-07-024 gean 1.35
VLaJLmﬂmqﬂuammuaammjwamm PBI49-07-037, PBI49-07-224, PBI49-14-046 LLauWUﬁqLW‘Ui‘Uﬁ LUAWNYATNT
nauwnsimsnaneiug PBI49-07-046 gean 1.49 liunnsnsegraidedAynisadfduaieiug PBIA9-07-024 uag
PBI49-07-224 (Table 4 Wag 7) YA UHIUANE NAWALAINAUGITUUaTHAILINISNEATINYTUT AW UG PBIA9-07-037
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dauiug MD2 ﬁmaﬁwmlmijﬁsuumLﬁuﬂﬁuquﬁﬂaﬂqLmuimgaamﬂé’mﬁ’umiuﬁu A2UNaNLUAINYAINT
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AugITouazimuINISNERTNYTYs lanuuanieiuegnlidedidynieads diuanuUainunsninguunsingg
ynansugiwnnasiuegaiteddyniadfduiug nman. mesyd faduiudivioudey daunrudnaiaini
2 uvasUgnitus mn. insy3tiamidnmgean 1.03-1.06 usnsnsfuaeiugdueeaiideddymeedia (Table 4 uag 7)
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uay PBIA9-13-251 \unduiiiivinamesudefiaraethldgeanlaiunninsediedideddymaadaduiug nan. ey
2 Faduiuiusoudio Usuunsafilawmsld (TA) 910 2 undsugnnnaneiusldunndrstusgrefideddy
988A (Table 5 way 8) usililoth TSS uay TA LI Brix : Add ratio WushduvesuSinaesudsiiazane
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firnannnin 20 wazidunguilal Brix : Add ratio geanliiunnsinsuseefl toddnmsafia (Table 5 ua 8) dauUTan
Iniudiug MD2 fivsinafnfiudaeeni 2 wias Ugnuandnsogsiideddymeatuaneiugdu (Table 5 uas 8)
m’mLLﬁuLﬁfamﬂquﬁﬁ’auazﬁwmmimwmstzmﬁ wudn wug nan. sy denuuduierngaliiuansnsegng
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Y

ffuddymneafAtuaneiug PBIA9-07-224 uaw PBIA9-13-251 (Table 5) druaruuiudionnuiasnussnguuinen
nneneiugliunnaiuveg1diteddgeada (Table 8)

waanste 2 wnaslgniidainuan 50 wLdenddivdes (Figure 2) Wl a¥nA1dd101a3 patndsruy
spectrophotometer wu3nmnaneWugil L* doendn 50 uandviuddy a* \Ju + uansdlvuuasen b* 10u + uanadlvumdes
dledasgriain wuirdludenainguiidouagiaumanuasinesyiannsaudassdulnudivde dld 2 sedu Jeane
Wug PBI49-07-024 uag PBI49-14-046 NAWMADITEAUREINUNUS NIN.LNyTY3 wagsiug MD2 liuans1eiuegiadl

v o

HodAyn19adia (Table 6) druddonanuuannunsnguunsmsaaiuisaunusdmaadld 3 sedv lnewug MD2

v

Nsgaudviesasanuansiegralideddgnadniuaneiugou aeiug PBI4Y- 07 024 PBI49-14- 046 waziug Nan.
L‘Wsd'iUﬁ mamaaﬁvmsammﬂmLLmﬂmmuammuaammmaam muawwuﬁwmaamvmuamaaamam (Table 9)

b

Aloveswananainii 2 wide NNENERUS L* 1nndn 50 wanelnudadng a* 0w - uansdlnudes a1 b* W + uang
dlnundes lneiug MD2 LuaamaamugaqmluLmﬂmqmaammmawuq PBI49-07-037 (Table 6 way 9)

Table 4 Yield components of pineapple line/cultivar at Phetchaburi Agricultural Research and

Development Center in 2024.

Fruit Core Peel

i ) Fruit Plant Fruit ) Canning Length ) ) Eye Depth
Line/Cultivar . ) Diameter ) i Diameter Thickness
Ratio Weight (kg) Ratio Ratio (cm)
(cm) (cm) (cm)
PBI49-07-024 075ab”  088cd”  982d” 0922’ 13527 202b” 0333’  0.73ab”
PBI49-07-037 0.45c 0.65d 9.75d 092 a 1.26 ab 1.76 a 032 a 0.70 a
PBI49-07-224 0.87 a 1.21b 11.73 b 094 a 1.29 ab 222b 0.37 a 091 c
PBI49-13-186 0.65 abc 1.03 bc 1192 b 097 a 1.06 c 337d 0.35a 0.89 c
PBI49-13-251 0.62 bc 1.21b 10.86 ¢ 097 a 1.18 bc 254 c 0.35a 0.80 b
PBI49-14-046 0.46 c 0.70 d 10.22 cd 0.96 a 1.23 ab 1.55 a 0.35a 0.76 ab
DOA Phetchaburi 0.58 bc 1.15 bc 12.35b 092 a 1.31 ab 2.60 c 0.38 a 1.03d
MD2 0.77 ab 1.74 a 13.25a 091 a 1.19 bc 2.66 0.36 a 0.80 b
CV. (%) 18.0 15.8 4.1 29 6.0 5.6 8.0 6.0

" Means in the same column followed by a commmon letter are not significantly different at the 5% level by DMRT

Table 5 Fruit qualities of pineapple line/cultivar at Phetchaburi Agricultural Research and Development
Center in 2024.

Line/Cultivar TSS (°Bx) TA (%) Brix : Acid ratio Ascorbic acid (mg/100 ml) Firmness (N/mm)
PBI49-07-024 1466 b"  075a" 19.61 bc" 27.27 b" 1.37 ab"
PBI49-07-037 16.81 a 0.63a 26.78 a 12.15 de 1.17 bc
PBI49-07-224 11.52 ¢ 0.77 a 16.91 c 16.23 cd 0.99 cd
PBI49-13-186 17.25 a 0.67 a 25.90 a 783 e 1.40 ab
PBI49-13-251 17.66 a 0.73 a 24.10 ab 6.73 e 1.12 cd
PBI49-14-046 14.61 b 0.78 a 18.79 bc 18.71 ¢ 151 a
DOA Phetchaburi 17.74 a 0.89 a 19.99 bc 14.32 cd 0.89d
MD2 14.57 b 0.73 a 20.01 bc 39.13 a 1.19 bc

CV. (%) 4.2 18.9 12.9 18.3 10.6

" Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Table 6 Color of the peel and pulp of pineapple line/cultivar at Phetchaburi Agricultural Research and

Development Center in 2024.

Line/Cultivar Peel Color Pulp Color
L* a* b* L* a* b*
PBI49-07-024 38.44 2" 9.63a" 22.30 ab"” 55.43 3" 2.04 c” 30.37 ¢
PBI49-07-037 41.55 a 8.05 a 18.45 b 74.01 c 3.52 ab 39.20 ab
PBI49-07-224 33.69 a 7.15a 18.00 b 67.04 b 0.60d 24.77 d
PBI49-13-186 39.12 a 5.76 a 18.62 b 38.08 a 2.49 bc 30.53 ¢
PBI49-13-251 34.23 a 4.18 a 18.40 b 68.31 b 0.94d 29.00 c
PBI49-14-046 35.66 a 11.10 a 26.56 a 65.61 b 2.83 abc 30.74 ¢
DOA Phetchaburi 38.67 a 9.13 a 25.19 a 65.50 b 3.56 a 36.13 b
MD2 40.06 a 9.61 a 25.75 a 64.98 b 3.20 ab 40.68 a
CV. (%) 10.1 36.0 15.0 4.0 22.9 1.2
Y Means in the same column followed by a commmon letter are not significantly different at the 5% level by DMRT
Table 7 Yield components of pineapple line/cultivar at Fairtrade Pineapple Growers' Group in 2024.
Fruit ) Fruit . Core Peel
) . Fruit . Canning Length . ) Eye Depth
Line/Cultivar Plant ) Diameter ] ] Diameter  Thickness
) Weight (kg) Ratio Ratio (cm)
Ratio (cm) (cm) (cm)

PBI49-07-024 077a”  091cd”  995e”  095ab” 138ab”  210bY  032bY  0.73a"
PBI49-07-037 047 b 0.72d 10.09 e 0.95 ab 1.20b 1.87 ab 032b 0.76 ab
PBI49-07-224 0.84 a 1.27b 11.87 bc 0.94 ab 1.28 ab 220 b 0.37 a 0.87 cd
PBI49-13-186 0.71 ab 1.09 bc 1195 b 0.97 a 1.09 b 342 d 0.35 ab 0.88d
PBI49-13-251 0.61 ab 1.23b 11.07 cd 0.97 a 1.19b 2.60 c 0.34 ab 0.83 bcd
PBI49-14-046 047 b 0.75d 10.36 de 0.93 bc 1.49 a 1.55a 0.34 ab 0.82 bcd
DOA Phetchaburi 0.59 ab 1.21Db 12.48 ab 090d 1.19b 2.62 C 0.35 ab 1.06 e
MD2 0.77 a 1.82 a 13.29 a 091 cd 1.18 b 2.70 c 0.37 a 0.80 bc

CV. (%) 21.1 14.3 4.1 1.4 12.0 7.8 5.9 4.5

" Means in the same column followed by a commmon letter are not significantly different at the 5% level by DMRT

Table 8 Fruit qualities of pineapple line/cultivar at Fairtrade Pineapple Growers' Group in 2024.

Line/Cultivar TSS (°Bx) TA (%) Brix : Acid ratio Ascorbic acid (mg/100 ml) Firmness (N/mm)
PBI49-07-024 1460b"  081a" 18.27 cd” 26.64 b" 135"
PBI49-07-037 17.13 a 0.61a 28.16 a 13.52d 111 a
PBI49-07-224 11.45 ¢ 0.77 a 16.62 d 16.05 cd 0.86 a
PBI49-13-186 18.54 a 0.63a 29.27 a 10.21 de 1.28 a
PBI49-13-251 17.50 a 0.71a 24.55 ab 6.72 e 1.37 a
PBI49-14-046 14.88 b 0.79 a 18.75 cd 20.50 bc 1.57 a
DOA Phetchaburi 17.01 a 0.89 a 19.30 cd 14.93 cd 1.22 a
MD2 15.13 b 0.66 a 13.00 bc 37.39 a 1.06 a

CV. (%) 6.4 19.4 12.5 19.8 26.3

" Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT
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Table 9 Color of the peel and pulp of pineapple line/cultivar at Fairtrade Pineapple Growers' Group in 2024.

) ) Peel Color Pulp Color
Line/Cultivar
L* a* b* L* a* b*
PBI49-07-024 42.11a" 7.42 bc" 24.21 b" 54.74 2" 2.25 cd” 26.71 de”
PBI49-07-037 41.83 a 8.36 abc 18.99 c 70.16 ¢ 4.10 a 38.64 a
PBI49-07-224 31.33 b 6.64 c 18.21 c 65.34 bc 0.33 e 2457 e
PBI49-13-186 40.09 a 6.01 c 18.56 ¢ 69.40 c 243 c 30.83 ¢
PBI49-13-251 31.26 b 2.08d 16.71 c 66.31 bc 1.25 de 29.65 cd
PBI49-14-046 34.19 b 10.08 ab 2335 Db 59.40 ab 2.05 cd 29.42 cd
DOA Phetchaburi 41.74 a 8.89 abc 22.84 b 66.09 bc 2.97 bc 34.70 b
MD2 42.90 a 10.92 a 28.81 a 65.35 bc 3.46 ab 39.34 3
CV. (%) 7.9 19.9 7.1 6.3 23.2 5.3

Y Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT

?
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(G)
Figure 2 Characteristics of pineapple fruit and pulp color at 30% ripeness.
(A) PBI49-07-024 (B) PBI49-07-037  (C) PBI49-07-224 (D) PBI49-13-186
(E) PBI49-13-251 (F) PBI49-14-046  (G) DOA Phetchaburi (H) MD2
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gaumgfisnlulilugamgfisies (Paull and Rohrbach, 1985) Fadudedidalunisdseanduussnanlusnaseing
sududeafuinvingaumgiisnszninanisvuds :1nnnsSasansiivinuiigumad 14 ssewaidea 3 dUam
detufinnsiAaldddimalasuvsnafalddimadusedu 1-6 nudraieius PBI9-07-037 liwunisiAa

ldd@u1nna arewug PBI49-13-186 \Anldduiniansedu 2 windu 16.7 % Wug MD2 wun1siialdduiniasedu 1

9
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Winiu 22.2 % anewug PBIA9-13-251 uaiiug nan. usysianldduinia 55.5 % ey 1-3 wag 1-4 auafu
a1e9ug PBI49-14-046 Anlddurnasenu 1-2 66.7 % diuatewug PBIA9-07-024 wag PBI49-07-224 Wun1sLin
1&8uUm1a 100 % 71sEAU 1-5 (Figure 3) Mefln1sdnananisiiusnyinlshesiin1sying waza1sin1sdnnisuaanis
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Figure 3 Internal browning of pineapple fruit after being stored at 14°C for three weeks.

(A) PBI49-07-024 (B) PBIA9-07-037  (C) PBI49-07-224 (D) PBI49-13-186
(E) PBI49-13-251 (F) PBI49-14-046  (G) DOA Phetchaburi  (H) MD2
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Awareness-raising on certification measures for preventing the use of monkey labor in
coconut harvesting, promoting the use of mechanical coconut harvesting tools, and

establishing model plots for intercropping coconuts within existing orchards

‘U LY 1 a\'L a =~y aa a
gnN daUATT ILAITI MIYAT™ NENT LIILYEU

ABSTRACT

Thailand exports processed coconut products and is affected by the allegations of civil society
organizations. For the People for the Ethical Treatment of Animals (PETA) regarding the use of monkeys to
harvest coconuts as animal torture, which affects Thailand's coconut-related industries for export to foreign
markets. In order to build confidence in foreign partners in Thailand's image. It is expected that in the future,
there will be a population of coconuts that will continue to yield in the long term, increasing the potential
of sustainable coconut production. Therefore, a project has been prepared. Create awareness of the
certification measures to prevent the use of monkey labor in coconut harvesting, the use of coconut
harvesting equipment and the prototype plot of Sam coconut planting in the existing garden. Starting from
March 2023 to February 2024, the production area of curry coconuts and young coconuts. Coconut Plantation
in Prachuap Khiri Khan Province from the public relations campaign to create awareness of the certification
measures to prevent monkey labor. Disseminate the acquired research technology in 3 activities, including
(1) Inspecting and certifying the coconut production process at the non-labor plantation level; (2) Build 10
prototype plots for planting Sam coconuts in the original garden (under plant) in Prachuap Khiri Khan province,
Chumphon 2 hybrid variety, and obtain a map of the classification of coconut planting areas classified by age
and height.Resistant to warping, deformation. Creating awareness of certification measures to prevent the use
of monkey labor through technology transfer activities and public relations media. There were 225 people
who received technology transfer, including the Instant Food Manufacturers Association. entrepreneur Local

authorities, agricultural extension officers, Coconut farmers, etc

Keywords : coconut; Monkey free plus; mechanical coconut harvesting
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Figure 1: Monkey Free Plus conversion certification process

Figure 2 : Coconut harvesting tools (left) and a demonstration of harvesting using a pole (right).
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Figure 3 : Poster on the certification process of Monkey Free Plus and coconut harvesting tools
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Figure 4 : Project Production Technology Transfer Day
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Figure 5 : Public relations activity to create awareness No. 1

0.2 Mawsundinelulad asafl 2 Fes M3 venerauinsIIMAAUALERELEETUgnuENE T
yaunuauinnelilasinsiisesaiaguanuiuainisudnugninlnefensiuseanasgiuuasuinnssuns
Ugnuasmafiuifies msfanuadsdidsunmsaduayuan §usenoums 3 1o 1 U39 Toviod-unanivisadn 2.qums
U3 nelalatin $180 (U wazu3en wmenansuend $in ednoudafanssy afedl 2 §3%e Idasiiuiisy
flafoyavennunsnsgugnuznin uazfnau nansiudasiuluy uaziuilstedaunnaninunsnslunsldldased
faulutululasinisiil o ivazun 1. Usvaudsdud iesuilsliymguassalunsugnuendmauny ethdaya
11 99NUUY Nsdaianssssduiuduar By rimnuasnsngudinariandiuianssutudnenen walulaBaded
2 sy Aanssdlunu Useneusig 1Auidnssansnanuideuasiannugning vesmaguns uagneudniy $usia
Tag dnssrns Useneuse - g1ufl 1 snddeusudgeius - ouil 2 matestuidadaguznin - g1uil 3 masuses
1195 TUNTHANLENI GAP Monkey free - g1ufl 4 manmavssdiuiiosusonduuvausiiuguzndimey -
g1ufl 5 sl Test kit AvaviAsIgviau - 1ufl 6 manedsdodensniinngd - il 7 nsuuszuihsusendn
2. Aanssuardanisldliansfieanuuuainlasinisideiuazansnnisligun saidungnin 3. suudasadanisdgn
ugni1maLyuLazuUaNINzndLEn3 1 Tnsnsiinunsnsvaulas a1dnnsugnuzninusIEILANTIFugseNgNn
(under plant) ¥89 FIAYUNT WAz N1SUNNYATNTVY WUBWULUALINENAINENTT LAZNITUOUAUNAIUENIT WA
NYATNT 4. AINTTU LEWNUNYATNTAURUY bae IANIT 5NE. 410IM0UNIT 0.87 2.4UNT tngdnluiaslseyuves
AugIeNvaINgUNs vive lonalunisduasunisugnuensmaunuaiun uwagladfanssuliinunsnslasiuaun
Tnsdvaaniusetaduinaesuznin dmsunsdaiiagusvanduiusiladanaunilaun 1. Wamefiies Gyviu
inwmsnsgugnuengulval Wuienie lideddas 2. 3Alendu Tik Tok dunwalinumsns flHi3amiununsns
Ugnueni1a W1un139eImns Line Application 1w naunwasuladvauzndn annsalfugnuenit Wusiu wudi &

e

findauRanssuionun 84 318 Ussnaude dunung nwmsnslamiagueugnantiausning an 0.4 2.ums
AILVUNGUNBATNTAULUULAZINYATNT UWUatlng) 910 B.91UaELA 2.UT2AIUATTUS 6 3ANTT SNA.a1IneuniT o.47
2.2 MU3nw Tassmsideuendn nsudvinsinns winnuvesquiidefivaugums uaz lmihfiniAededy
M9idean drinideuaviannnsinns weil 7 Sudadmihivasndnaunemsiseann nuw. waraudideinuns
AN g3 3511Ae dmsuianssuaiun ladnsdnauuazaeumanludseiusing q viliananudilaly
nn3 Fenldwuglvimnyaufuiufiuasierufiuaonedossiuiuin ndhemsiinsaivayuuasdssrdusiusliun

neRTUgNUENIIMALNY

ANAULAZLAAINAIILIY UseanTeuussanal 2568 d1UNIBUASWAIUINISINEATIYAT 5 NaUIIBNNAUTTBNBLaTAAUENaY U2568 88



aUnsaitAUAEILWE)
twuridaduenaaus:nauld
@HSUIfUINEIL:WE U

CUSWS 1O ULIWS -
e e S 8 ASUIIMSINUAS

e

Figure 6 : Public Relations Activity to Create Awareness No. 2
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Improving the efficiency of corn production and controlling the corn fall armyworm with
integrated methods in soil group 52 and
rainfall of 1,000-1,200 mm (Nakhon Sawan Province)

sy 2ae9)s” e yda” safing navs” ndusssn yurn
Napong Wasayangkun Chaiya Boonlert"” Rungtip Ngaklunchon" Kawinthun Buppha“

ABSTRACT

In 2024, a project to develop animal feed corn production technology was implemented in Lam
Phayon Subdistrict, Tak Fa District, Nakhon Sawan Province. The primary objectives were to improve
production efficiency through sustainable agricultural practices by promoting the use of PGPR-1 biofertilizer
in combination with a 25% reduction in chemical fertilizer based on soil analysis, and to develop and
disseminate effective methods for controlling fall armyworm (Spodoptera frugiperda). Key activities included
site selection and analysis, training sessions on biofertilizer application and integrated pest management (IPM),
and hands-on demonstrations with 20 lead farmers. Field trials were carried out with 10 selected farmers,
each managing a 2-rai test plot. Monitoring results revealed that, at 7 days after planting, pest damage severity
in the test plots was rated at 4.0, lower than 4.5 in farmers’ conventional practices. By day 21, the damage
level in the trial plots was 20.36 compared to 21.60 in the control, confirming the efficacy of the Department
of Agriculture's pest control recommendations. The average yield from trial plots was 1,521 kg/rai an increase
of 12.4% over the farmers’ yield of 1,353 kg/rai. Net income in the trial plots averaged 8,603 THB/rai, which
was 16.0% higher than the 7,416 THB/rai earned through traditional methods. The benefit-cost ratio (BCR)
was 3.1 in the trial plots versus 2.8 in the conventional plots. Farmer feedback was overwhelmingly positive:
90% were highly satisfied with fertilizer use based on soil analysis, 85% expressed satisfaction with fall
armyworm control methods, and 90% indicated strong willingness to continue applying these technologies

in future production.

Keywords : Animal feed corn; chemical fertilizer reduction; fall armyworm
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2. Mmagaumalulag
2.1 HaMTIATIEARUABUNINARDIBLNYATNIH 10 518 NUITA1 pH Bejsewing 7.78 - 7.99 U3
Suveimgiidudselomiogsening 1.61-2.81% Usnamleanesanidudstlomiogsening 11-48 un/nn. uavUiinm
vloamesanidulseloviogsening 135-994 un./nn. (Table 1)

Table 1 Comparison of Fertilizer Application Rates with and without PGPR-1 Based on Soil Analysis in

Nakhon Sawan Province

Recommended amount of nutrients (N1+N2)-P,0s-K,0)

divided into 2 applications

PH oM Avail. P Exch. K
Famer Non- organic Applied organic fertilizer +
(%)  (mg/kg) (mg./kg.) -
fertilizer + PGPR-1 PGPR-1
1ST 2ND 1ST 2ND
1. 7.88 2.18 16 184 5-10-5 5-0-0 3.75-7.5-3.75 3.75-0-0
2. 7.87 2.81 a4 396 5-5-5 5-0-0 3.75-3.75-3.75 3.75-0-0
3. 7.96 1.61 11 135 7.5-10-5 75-0-0  5.625-7.5-3.75 5.625-0-0
4. 7.99 1.83 a8 494 7.5-5-5 75-0-0 5.625-3.75-3.75 5.625-0-0
5. 7.86 2.67 11 193 5-10-5 5-0-0 3.75-7.5-3.75 3.75-0-0
6. 7.88 217 16 184 5-10-5 5-0-0 3.75-7.5-3.75 3.75-0-0
7. 7.86 1.74 a2 344 7.5-5-5 75-0-0 5.625-3.75-3.75 5.625-0-0
8. 7.87 1.83 a1 369 7.5-5-5 75-0-0 5.625-3.75-3.75 5.625-0-0
9. 7.92 2.12 15 135 7.5-10-5 75-0-0  5.625-7.5-3.75 5.625-0-0
10. 7.89 2.67 14 193 7.5-10-5  7.5-0-0  5.625-7.5-3.75 5.625-0-0
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(Table 2)

Table 2 Assessment of Fall Armyworm (Spodoptera frugiperda) Infestation in Farmer Corn Fields, Nakhon

Sawan Province.

Average level of corn fall armyworm infestation

Famer 7 Days 21 Days
DOA Famer DOA Famer
1. 39 4.2 14.8 14.8
2 3.2 3.6 26.3 274
3. 4.4 a7 24.4 29.3
4. 33 33 15.6 16.1
5. 3.4 4.2 23.3 24.6
6. 53 55 18.3 20.1
T 3.4 4.2 10.5 10.5
8. 3.2 33 15.6 16.1
9. 4.4 57 25.4 27.3
10 55 6.4 29.4 30.2
Average 4.0 4.5 20.36 21.60
Footnote:

“DOA” refers to the assessment method used by the Department of Agriculture.

“Farmer” refers to the assessment method used by farmers.

2.3 YoyaveAusznaunandnvewigndiluaissdnily 2.uasarssd wudn mnuarutlneiiangiy
wansineiunneadia lngnssultnaaeuiinugeiuiaie 196.7 9u. ganInssuIsinunsnsiiaugeiuaie 193.3
930, AUENMENTLAIMULANANAUNIEDA EAYNTTUITNAABULANUYIRNREAY 16.5 3. 81ININNTIUITENYATNTNL

a 9 ~ ' ) aa an ~ 9 a P
AMUENENRAY 15.1 9L, ANUNINNENIANULANAIAUNNEDALALNTIUITNAADULAINUNI 1NHNRAY 4.5 9. NI
ANTSUATINEASNS NTANNeMEnaY 4.2 9y, kazaruudneslslifmnuwnnaneiunie@dflegnssudsnaaauway

nssisneRsnsiiswauiindelsiade 10,472 uay 10,524 muadu (Table 3)
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Table 3 Comparison of Plant Height, Pod Length, Pod Width, and Number of Pods per Rai Between

Department of Agriculture (DOA) and Farmer Methods in Nakhon Sawan Province

Plant Height Pod length Sheath width Number of pods per
Famer (cm.) (cm.) (cm.) rai
DOA Famer DOA Famer DOA Famer DOA Famer
L 187.4 181.3 17.0 16.2 4.5 4.2 10,240 10,280
z 2239 2214 16.2 14.4 4.5 4.2 10,400 10,600
> 184.1 183.3 159 15.6 4.5 4.3 10,400 10,400
& 188.2 187.4 16.9 15.4 4.6 4.3 10,600 10,680
> 220.4 216.3 17.0 155 4.5 4.2 10,600 10,600
6. 182.1 181.6 16.6 15.6 a7 4.4 10,400 10,600
L 198.3 192.2 16.2 14.2 4.6 4.2 10,680 10,480
8 197.6 1955 15.8 14.2 a.5 4.2 10,600 10,600
. 182.2 181.4 16.7 15.4 4.5 4.2 10,400 10,600
10 203.1 193.3 17.0 15.2 4.6 4.2 10,400 10,400
Average 196.7 193.3 16.5 15.1 4.5 4.2 10,472 10,524
Difference 3.4 1.4 0.3 -52.0
% 1.74 8.97 7.31 0.49
T-test *% *% *x ns
Footnote:
ns = not significant; * = significant at 5% probability level; ** = significant at 1% probability level

2.4 Foyaduassgaansvosiugnininads sdnlu 1 uasassd wui nssuiBveaouiiduyuieds 4,009
vn/ls mﬂmfm'iiﬁ%'mwmﬂsﬁﬁéfunuLa% 3,906 Uw/l4 nssianedeuiinananade 1,521 nn./lsgendingsuis
INERTNITSiNanamad e 1,353 nn./ls nssuisveaeudselaads 12,701 vw/ls unniInssuisinensng
1,375 vw/l3 dsnaliinssuisnaaeuiinansuunugniiade 8,603 vw/ls nnninsndsinwnsnsdnduiesas 16
FnnaeuuarIBinunsnsiiadadiuseldronisasu (BCR) oyl 3.1 uaz 2.8 a1y (Table 4)
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Table 4 Comparison of Yield, Production Cost, Income, Net Income, and Benefit-Cost Ratio (BCR) between

DOA methods and the farmer methods in Nakhon Sawan Province.

Famer Yield (kg/rai) Cost (Bath/rai) Income (Bath/rai)  Profit (Bath/rai) BCR
DOA Famer DOA Famer DOA Famer DOA  Famer DOA Famer

1,520 1,320 3979 3,739 12,662 10,996 8,683 7,257 3.1 29

—_

2 1,420 1,380 4,064 3,936 11,829 10,896 7,765 6,832 2.9 2.7
3 1,486 1,280 4,119 3,966 12,378 10,662 8259 6,960 3.0 2.6
4 1,463 1313 4,215 3943 12437 10,937 8,222 6994 29 2.7
5 1,720 1,546 4,410 4,214 14328 12,878 9,918 8,664 3.2 3.0
6 1,482 1346 3914 3,731 12,345 11,212 8431 7,298 3.1 2.8
7 1,485 1320 4,217 3,939 12370 10,996 8,153 7,057 29 2.7
8 1,456 1,218 3,986 3,847 12,128 11,312 8,142 7,465 3.0 29
9 1,640 1,493 4,049 3914 13,661 12,437 9,612 8523 33 3.1
10 1,546 1313 4,036 3,827 12,878 10,937 8842 7,110 3.1 2.8

Average 1,521 1,353 4,099 3906 12,702 11,326 8,603 7,416 3.1 2.8

Difference 168 193 1,376 1,187 0.3
% 12.48 495 12.14 16.0
Footnote:

ns = not significant; * = significant at 5% probability level; ** = significant at 1% probability level

2.5 HamsUssdiuruianelainumsns wuin inwasnsiianufianelaseduinniigadosay 90 Fasnisliveinad
PuATI AT EERUANINsaaRd U ULaz iNaRARLs inumsnsfimelaseiuinniign Sevay 85 Fesnsldineluladnig
Josiumdavueunsey Y nlnaangynaunsaannisidvangveaueunsed nlneatgynadliuay anudenisly
weluladJoiadauadiesgidulunmandely inwnsnslawelaseiuinniigadesay 90 Fesaudeanisldnig
Jesumdnvusunseyiinilnaaieasalunisudasely (Table 5)
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Table 5 Satisfaction Assessment of Model Farmers in Nakhon Sawan Province Using Chemical Fertilizer

Technology Based on Soil Analysis and Fall Armyworm Control

Issue Satisfaction level (%)
The most alot Moderate little Least
1. Using chemical fertilizers based on soil 90 10

analysis can reduce costs.

2. Using chemical fertilizers based on soil 90 10
analysis results in increased yields.

3. The use of fall armyworm prevention 85 15
and control technology can reduce the
damage caused by fall armyworm.

4. There is a need to use chemical fertilizer 85 15
technology based on soil analysis in
future production

5. There is a need to use the corn fall 90 10
armyworm prevention and control in
further production.

6. The method of using chemical fertilizer 70 20 10
technology based on soil analysis is
convenient and appropriate.

7. How to use technology to prevent and 80 20
eliminate corn fall armyworm

conveniently and appropriately

Figure 1 Fertilizer application based on soil analysis in corn cultivation among participating farmers in

Nakhon Sawan Province, 2024
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Figure 2 Survey of fall armyworm (Spodoptera frugiperda) infestation levels in corn fields managed by

farmers participating in the study in Nakhon Sawan Province, 2024.

Figure 3 Yield characteristics of animal feed corn comparing Department of Technology testing methods

and farmer practices.
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resistance to fall armyworm. (No. Technical Bulletin 186). Mississippi State University.
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YNIZAUAIMNAIUITANTISIATIZRAITNEANAIIULYANIANANS

Improving the ability to analyze pesticide residues in the central region

) v ¢ & a 5/% a « €1/* 4 1/*
NEYEU19AU wadewa™ u;mInne BIUITINTU " BINTU NBIYIE
Kanyarat Tempiyaponi/ i Monthatip Aroonwarakorn” Arphorn Thongburanl/ i

ABSTRACT

The Pesticide Residue Analysis Laboratory under the Office of Agricultural Research and Development
Region 5 (OARD 5) provides pesticide residue analysis services for agricultural products. From 2000 to 2022,
the laboratory enhanced its capabilities by increasing the number of detectable pesticide residues from 43
to 167 substances. This expansion covers a wider range of hazardous substances commonly used by farmers.
The laboratory utilizes modern analytical instruments and has developed and validated its analytical
methods to meet international standards. It received ISO/IEC 17025 accreditation in 2011 and has
continuously maintained its laboratory quality standards while expanding its scope of certification. Currently,
the laboratory is accredited for pesticide residue analysis in the organophosphorus group in mangoes, egg
plants and egg plants-like group, leafy vegetables, fresh legumes, stalk and stem vegetables, and cruciferous
vegetables. The test results are accurate, precise, and internationally recognized, which will instill confidence
in service users regarding the analysis. It also supports the certification of agricultural production sites using
the principles of Good Agricultural Practice (GAP) and the certification of organic farming sites, while enhancing

the efficiency of services provided to researchers and farmers.

Keywords : pesticide residues; ISO/IEC 17025; OARD5
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Figure 1 Meeting of the Plant Production Standard Certification Committee at Office of Agricultural Research

and Development Region 5 (OARD5)
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Frmsnuasdielainsaiveiaansiiinsedldlinndu fewfifinslinseiasivandng aam.s s
Soassindoddiodinsided Tudsuuszana 2543 voafiRnisiiadesufalasuilansl (Gas chromatograph : GC)
1 130 anansaliuinsiaszaily 39 adinans Tudauuszana 2547 [§5umsdnassinios GC ifintu (Figure 2) uas
I#5un3esdnainlasuilangia (High Performance Liquid Chromatograph: HPLC) (Figure 3) ¥ilwanunsaliusnng
Aipseildidintudy 52 viaans Tudeuussunn 2559 65U msdnassiaiosialasunlansindoutansaaineie

wnuRLLNaaUalnsines (Gas Chromatograph-Tandem Mass Spectrometer : GCMSMS) (Figure 4) Lazi3 04
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anialasunlansiinseusinsiratasdawnuiduuuaailalnsidines ( Liquid Chromatograph-Tandem Mass
Spectrometer: LCMSMS) (Figure 5) @ansaliusmsiasiesilaiiutudy 150 vilaans Tudsudszana 2565 &
Jaqiiu anmnsolrEmalenedldifatudu 167 wlinas (Table 1) Mnmsinassieiesdolinmeiliesufoins
agsraiflomeinsuivinanunsuandifiiiuin nadnsnensdaiusagiinnuddysunsiaundneninues
HosUftRnmsliasziansiumndng ielfausaimuuasindnnnuaunsavesiesUfoRnsundsdu

Y

Figure 3 High Performance Liquid chromatograph received from the Department of Agriculture in 2004.

Figure 4 Gas Chromatograph-Tandem Mass Spectrometer received from the Department of Agriculture in 2016.
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Figure 5 Liquid Chromatograph-Tandem Mass Spectrometer received from the Departmentof Agriculture in 2016.

msdnviienansaiienmnin suseunsdiiue BUTRuLazLUUlasAN 9 WanuaznsIaaeuAIy
¥l fvedifiangiasfivandaiievenssuses ISO/IEC 17025 Tul 2554 sipsUfiRnsiinseviansiivandns am.
5 dpviienansalenmun w1 adu Fumeunmssiiunusiuiu 27 atiu Bveaeusiuau 1 ety F3UFTROY
WU 45 aUU LaruuuNesuA1ee 91U 84 atu audunsiaiutazavgeuaultlaveisiiasghasie
anfalagligunsaiuaziedesilofifiogidunilievenisiuses ISO/IEC 17025: 2005 Tngdurensiusosnnguaanm
vowsufiRnmsinngiansivandndusn lureuthenmslnsgiaanguesinilureavesaluueag fudin
WIRNIFINRBIUURANIT nsudnemansnisunng wazlasuni1ssusesauaiusaiesluinis nuneawnzidou
1210/54 sieunlud 2564 InsusuivdsusnsgiuiesufiRnsliaenadesiu ISO/IEC 17025: 2017 (International
Standard, 2017) Saiuabandedu Vo URnTstiNsUsTgumunIuYIMs (Figure 6) N3nsiaiaauamnInngly
(Figure 7) MadhsalusunsunsvaaeuanLt gy sEninewiesufiinng memuauAmAmANTIATIZE Y8 il
ShwnasguvesiesufuRnsTidulususyuu ISO/IEC 17025 ogiaue

Figure 6 Meeting of management review according to ISO/IEC 17025:2017
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Figure 7 Meeting of internal audit by Agricultural Research and Development Region 6 auditors
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Figure 8 Internal audit at Agricultural Research and Development Region 2 in 2024
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Figure 9 Internal audit at Agricultural Research and Development Region 6 in 2024
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Figure 11 Surveillance assessment by Bureau of Laboratory Quality Standards auditors at OARD5 in 2024
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Table 1 Pesticide residues analyzed by laboratory of OARD5

No. pesticide No. pesticide No. pesticide No. pesticide
1) Acephate* 36)  Chlorfluazuron* 71)  Fenitrothion 106)  Monocrotophos*
2) Acetamiprid* 37)  Chlorothalonil* 72)  Fenobucarb* 107)  Mycrobutanil*
3) Acetochlor* 38)  Chlorpyrifos 73)  Fenpropathrin® 108)  Omethoate*

4) Alachlor* 39)  Chlorpyrifos-methyl* 74)  Fenpyroximate * 109)  Oxycarboxin*

5) Allethrin® 40)  Chlorthion* 75)  Fenthion* 110)  Paclobutrazol*

6) Alpha-endosulfan* 41)  Chlorthiophos 76)  Fenvalerate* 111)  parathion-ethyl
7 Ametryn* 42)  Clothianidin* 77)  Fipronil* 112)  parathion-methyl
8) Amitraz* 43)  Coumaphos* 78)  Fipronil-sulfone* 113)  Penconazole*

9) Anilofos* 44)  Cyanofenphos 79)  Flusilazole* 114)  Pencycuron*®

10)  Atrazine* 45)  Cyanophos* 80)  Folpet* 115)  Permethrin*

11)  Azamethiphos* a6)  Cyfluthrin* 81)  Hexaconazole* 116)  phenthoate
12)  Azinphos-ethyl* 47)  Cymoxanil* 82)  Hexazinone* 117)  Phorate*

13)  Azinphos-methyl* 48)  Cypermethrin* 83)  Imazalil 118)  Phosalone*

14)  Azoxystrobin* 49)  Cyproconazole* 84)  Imidacloprid* 119)  Phosmet*

15)  Benalaxyl* 50)  Cythoate* 85)  Imibenconazole* 120)  Phosphamidon*
16)  Benfuracarb* 51)  Chromafenozide* 86)  Indoxacarb* 121)  Picoxystrobin*
17)  Bensulide* 52)  Clomazone* 87)  Ipconazole* 122)  Pirimicarb*

18)  Beta-endosulfan* 53)  Deltamethrin* 88)  Iprodione* 123)  Pirimiphos-ethyl
19)  Bifenthrin* 54)  Diazinon 89)  Iprovalicarb* 124)  Pirimiphos-methyl

20)  Bromacil* 55)  Dichlorvos 90)  Isoprocarb* 125)  Prochloraz*

21)  Bromfenvinfos* 56)  Dicrotophos* 91)  Isoprothiolane* 126)  Procymidone*

22)  Buprofezin* 57)  Difenoconazole* 92)  lambda-cyhalothrin * 127)  Profenofos*

23)  Butachlor* 58)  Dimethoate* 93)  Malathion 128)  Promecarb*

24)  Cadusafos 59)  Dimethomorph* 94)  Mandipropamid* 129)  Prometon*

25)  Carbaryl* 60)  Diuron* 95)  Mefenacet* 130)  Prometryn*

26)  Carbendazim* 61)  Endosulfan-sulfate* 96)  Mepanipyrim* 131)  Propanil*

27)  Carbofuran* 62) EPN 97)  Metalaxyl* 132)  Propargite*

28)  Carbofuran-3-keto* 63)  Epoxiconazole* 98)  Methamidophos* 133)  Propiconazole*

29)  Carbophenothion 64)  Ethiofencarb* 99)  Methidathion* 134)  Propoxur®

30)  Carbosulfan* 65)  Ethion 100)  Methiocarb* 135)  prothiophos

31)  Carfentrazone-ethyl* 66)  Ethoprophos 101)  Methomyl* 136)  Pymetrozine*

32)  Chlormephos 67)  Etofenprox* 102)  Methoxychlor* 137)  Pyraclostrobin*

33)  Chlorantraniliprole* 68)  Famoxadone* 103)  Methoxyfenoxide 138)  Pyridaben*

34)  Chlorfenapyr* 69)  Fenamidone* 104)  Metolaclor* 139)  Pyrimethanil*

35)  Chlorfenvinphos* 70)  Fenazaquin* 105)  mevinphos 140)  Pyriproxyfen*
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Table 1 Pesticide residues analyzed by laboratory of OARD5 (cont.)

No. pesticide No. pesticide No. pesticide No. pesticide
141)  Quinalphos* 148)  Sulfotep 155)  Tetramethrin® 162)  Thiophanate-methyl*
142)  Quinoxyfen* 149)  Tebuconazole* 156)  Thiabendazole* 163)  Tolfenpyrad*
143)  Quintozene* 150)  Tebufenozide* 157)  Thiacloprid* 164)  Triazophos
144)  quizalofop-methyl* 151)  Tebufenpyrad* 158)  Triadimefon* 165)  Tricyclazole*
145)  Rotenone* 152)  Temephos* 159)  Thiamethoxam* 166)  Trifloxystrobin*
146)  Spiromesifen® 153)  Tetraconazole* 160)  Thiobencarb* 167)  Zoxamide*
147)  Sulfentrazole* 154)  Tetradifon* 161)  Thiodicarb*
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Efficiency of IPM Jasmine Production Technology in Pathum Thani Province
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Narasinee Thithuan"” Watchara Suwannaard® Natcharunthorn Thakarn® Kheangsak Chartpreedee4/

ABSTRACT

Efficiency of IPM Jasmine Production Technology in Pathum Thani Province. The objective of this
research is to was expanded an integrated technology for controlling jasmine bud borers alongside a method
to stimulate jasmine flowering, specifically suited to the conditions in Pathum Thani Province. The research
project commenced in October 2023 - September 2024, the project was expanded to jasmine-growing farmers
in Pathum Thani through test plots and technology transfer activities. 10 farmers participated in the integrated
jasmine production efficiency enhancement program. Analysis of Jasmine bud borer pest damage, Yield Gap
Analysis, An economic analysis of participating farms. revealed that the new technology resulted, Control and
prevent the destruction of jasmine bud borer in the test area as good as the farmers' methods, Increase the
yield of quality jasmine flowers by 0.95% and increase the yield by 3.96%, In lower production costs, with an
average cost reduction of 2,043 baht/rai or 22.10 percent compared to traditional methods. Consequently,
net income increased by 2650 baht/rai or 51.41 percent, with statistically significant differences at a 95%
confidence level. The BCR was significantly higher in the test plots compared to the conventional methods
accounting for 25.31 percent, with statistical significance at the 95% confidence level. An assessment of
farmer satisfaction with the integrated jasmine production efficiency enhancement technology at the

conclusion of the project showed a high level of satisfaction, At 60 percent

Keywords : Jasmine; jasmine bud borers; Integrated Pest Management (IPM)

Y qudidouasimunnisinunsyusidl 12/19 vy 13 dvarasmils Sunerasvians Smdaunusn

Y Pathum Thani agricultural research and development center. 12/19 Khlong Hneung Subdistrict, Khlong Luang District,
Pathum Thani 12120
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? Office of Agricultural Research and Development Region 5 (Chinart) 552 Bang Luang Subdistrict, Sapphaya District, Chai
Nat Province 17150
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*¥ Pathum Thani agricultural research and development center. 12/19 Khlong Hneung Subdistrict, Khlong Luang District,
Pathum Thani 12120

* Corresponding author: Narasine.t@gmail.com
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1. MIAAGeNNYATNS

\numsnsulameaaey 10 118 (Table 1) TnsUgnuzduuuaiusnsess uinmunievesseseg 4-5 wns
fiszordgn 1w uasdinisdamavsaiubuszey 9 Wvuaduinugudnandlaiu 50 gu. Tuiiud 115 aganansn
Ugniungdld 800 #u uanilesrniiufivgnifumuuuuenies inwmsns Jdd3osnthiuas 1 At wazenaazanti
dintu Hutuay 1-2 A Tutggdeu Tunmstsdunisinnonuaznisldls inunsnsagaanisalsamanannenisa
naznaunuliuzafanenlutisfisnangs lnsaznsunuiaudsmssiudungd 1 1oy feutisiidiesnisayliuzainnen
Frusansaa iR ugudnatsszata 50 wu. anduldls 16-16-16 Saufuleduniddadin ludas 25 nn./ld
NAIFARAINTINULED 7 Fu dungdasuanvantagluluieanin n¥saniudn 7-10 Yu ugdaziFudnsiamndudy
ponunLEne waziandunenuzandouiuismananmelutisresing 10 Yu fmdwininuasnsawnsaniv

Y vy

HandnlavnIuuu 25-30 u (Figure 1) MsUAUOEAUNTIEUINVBIANIUTDIUNTIMTINUVBILEAITUTUY
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2. MFENIFIINITILUIAVBINUBULNEABNULE }

nMssyuInvedlsnuazuasfng vusulzaenzd mmmmduﬁmqmm dwhangnonuyansusszezaen
20U NUDUIL mﬂuwammﬂﬂaﬂu 5 vilindumeniidnuasdn Wasududvuyeusia aeniingy Wi fieanay
Fovne nwasnsdainldarsiedimdnuas Alwsda 5% 0ad $as 20 fAaddasderh 20 das lussozunnsanlyg
quisarsdumenudsiausmsainiioviniuuiu 1 §Uanv ngviunne 2 Ju wazdlonzdunndonen vive 2 dUAVNE
wangoslly invmsnsazldansezuimndu 1. 8% W/V EC 951 10 §%/15 20 A Apviunn 2 Tu leglu 1 Jununsns
anusoiunandnligegads 12 nn/dw/ls FaivninunsnsUssfiuinfinisssuinvesusuaizaonsEUAINYTe
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W.E. — NN, Lﬂumaﬂuuaswmawamﬁluiaw 5IM0E7 300 - 1,800 U sie 1 nn. 1esanuzAsennentios InHAYeS
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uzdv1anaie ﬁzmLmauumﬂmmmmaumumamuamamamaaﬂmL&Jamamiuiauﬂamaim ZallTAgn 1A
a8l 60 - 200 UM sia 1 nn. ’LumauuﬂwumisvmwuaumvmaﬂmuaLLauLwasﬂw dulutiaiiou n.a. - a.a Wugag
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NuzatsmszauUIUnans i’]ﬂ’]sU’]EJEJQ'Vl 150-600 U %9 1 nn. LLaS‘W‘Uﬂ’1ii%‘UW@T@QMU@‘NLQWSﬂ@ﬂ@JSaLLﬂ%L‘WﬁEJI‘V\I

Table 1 Number of test plots, list of farmers and location of technology test plots, Pathum
Thani Province, 2024

Number

of test fields Name list of farmers and address X Y

1 Thichar Rattanon 703661 1572140
Salakhru subdistrict, Nong Suea district, Pathum Thani province

9 Snar Sriwiali 703659 1572141
Salakhru subdistrict, Nong Suea district, Pathum Thani province

3 Kittisak Singthonghorm 703660 1572143
Salakhru subdistrict, Nong Suea district, Pathum Thani province

a Chonchart Rattanon 703658 1572135
Salakhru subdistrict, Nong Suea district, Pathum Thani province

5 Sompord Engeab 694592 157432
Bueng Ka Sam subdistrict, Nong Suea district, Pathum Thani Provinc

6 Sakchai Kormsanoa 702989 1557464
Bueng Nam Rak Subdistrict, Thanyaburi District, Pathum Thani Provil

7 Sarrai Kormsanoa 702951 1557468
Bueng Nam Rak Subdistrict, Thanyaburi District, Pathum Thani Provil

8 Vivat Khadungnga 655046 1554358
Khu Kwang Subdistrict, Lat Lum Kaeo District, Pathum Thani Provinc

9 Chonthichar Khadungnga 655050 1554356
Khu Kwang Subdistrict, Lat Lum Kaeo District, Pathum Thani Provinc

10 SulLang Khadungnga 655049 1554357

Khu Kwang Subdistrict, Lat Lum Kaeo District, Pathum Thani Provinc
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--» Pruning ---- 7days
4
16-16-16 and organic fertilizer 25 kg

Hard pruning, Between the bushes 30 cm

Harvest 2 time/days «--

Survey of damage from jasmine bud borer
for select method to control pest or start new crop

<--- 25-30days ------

Figure 1 Jasmine planting calendar of farmers in technology test plot locations, Pathum Thani

Province, 2024

3. VOUANANER/AUNMNANAALUSHUWIEUTENINNTTIITNAAR ULAENTINTBINYATAS
3.1 NANANADNULALUNTTUITNAFULALNITUITINWATAT TUNUANAFDUINUIY 10 wuad tudanuwnnen

N9a@dd (Figure 2) lnpnsssisnageulaininiage 23.64 nn./ls drunssuisineasnsiuinineae 22.74 nn./ls &
N5513TNAARUINANARNINNINNITUITINYRINT 0.90 nn./lS  Asndusnstuiudwdudesas 3.96 (Table 2)
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Figure 2. Survey and record jasmine flower borer pest damage on technology test plots, (a —b)
Survey and record damage from jasmine flower bud borer after pruning and budding,
(c-d) Harvested jasmine on technology test plots, (e — f) Record the quantity of

jasmine flower product and percentage of damage by jasmine bud borer.

'
b4

3.2 Wesigudnenuzdnlinunin /desidudnende

Wesiudnonuzadildnaniw (Figure 3) lunssuiSvaaeunaznsnisinunins Liflanuunndrmisadia lag
nsnAsvegeuiiodidudnonuzaildnanmil 955 % warlunsnAfinwsnstivesidudnonuyaiildaanmil 94.6 %
AU veIrueulIIEaented Tunssuidnaasununsidinaievemuewz nen 4.43 % d1ulunssuis
NYAININUNISTWINA8VRIMUBLIRZABN 5.38 % (Table 2) uandliliiuil nssuisnaaeuiiuseavaiisanalunis
munuuardastunmadvhansremusuzaonuyd Tuiluiineasuldifieusitunssuisvounsasns wagannsn
FunandnnenuzaTinnun iy 1dfeiosas 17.67 (Table 2)
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Figure 3 Percentage of jasmine production damaged by jasmine flower borer on technology test

plots, Pathum Thani Province, 2024

Table 2 Product of jasmine and Percentage of jasmine flower borer damaged on technology

test plots, Pathum Thani province, 2024

Product of jasmine flower Jasmine flower jasmine flower
Number (Kilogram/Rai) product (%) borer damaged (%)
of test fields
Farmer Test Farmer Test Farmer Test
1 27.70 28.20 94.50 94.75 5.50 5.00
2 27.80 28.05 93.48 93.88 6.52 6.25
3 28.60 29.20 95.75 96.25 4.25 3.63
4 28.80 29.70 96.75 97.56 3.25 2.44
5 27.00 28.00 96.50 97.50 3.50 2.50
6 25.00 26.00 93.25 94.19 6.75 5.81
7 25.00 26.20 93.75 94.88 6.25 5.13
8 13.80 15.00 92.75 93.88 7.25 6.13
9 10.80 12.00 93.50 95.38 6.50 4.44
10 12.90 14.00 96.00 96.94 4.00 294
Average 22.74 23.64 94.62 95.52 5.38 4.43
Difference 0.90 0.90 -0.95
% 3.96 0.95 -17.67
T-test ns ns ns
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4. wandn 518l dunu elaans dedrusalasianisamu (BCRY/mals
LﬁaLiJ'%sJ‘ULﬁauﬁunumswﬁmwudmssﬁ%maauﬁmLa?{awiﬁu 7,198 U /13 AInnsIATINEATNSLRAE
2,043 v/13 Aadudasanindudesay 22,10 inwmsnsvienananaenuzd Tusian 500-700 vIn/nn. dawalsl
nssuinageudselfiads Wiy 15,001 vin/ls snndnssitinuesns 607 vin/ls Aadushsufistuduiesas
4.22 Woinsaunisnelagns wui1 nssuisveaeuiinelfansiadewindu 7,809 uw/ls gsndnssuisinunsns
2650 U1/l Andusnsnfistudufosar 5141 lnedndrueldronisamu (BCR) vesnssuisnaaauiianviafu
2.08 wpgnsnAfinuasnstAviiAy 1.66 Fanssuisnaaeuiiauduaionisanugeniingnisinuasng (Table 3)

Table 3 Economic data of jasmine production on technology test plots, Pathum Thani province, 2024

Nurmber of Cost Income Net income BCR
(Barth/Rai) (Barth/Rai) (Barth/Rai)
test fields
Farmer Test Farmer Test Farmer Test Farmer Test
1 12,550 7,198 16,620 16,920 4,070 9,723 1.32 2.35
2 12,550 7,198 16,680 16,830 4,130 9,633 1.33 2.34
3 12,550 7,198 17,160 17,520 4,610 10,323 1.37 2.43
4 12,550 7,198 17,280 17,820 4,730 10,623 1.38 2.48
5 11,600 7,198 16,200 16,800 4,600 9,603 1.40 2.33
6 6,000 7,198 15,000 15,600 9,000 8,403 2.50 2.17
7 6,000 7,198 15,000 15,720 9,000 8,523 2.50 2.18
8 6,200 7,198 11,040 12,000 4,840 4,803 1.78 1.67
9 6,200 7,198 8,640 9,600 2,440 2,403 1.39 1.33
10 6,200 7,198 10,320 11,200 4,120 4,003 1.66 1.56
Average 9,240 7,198 14,394 15,001 5,154 7,804 1.66 2.08
Difference -2043 607 2650 0.42
% -22.10 4.22 51.41 25.31
T-test ns ns ns ns

5. Msgausuwmaluladresnunsng

mMsUszifiuanuianelainuasnsfisinauide inwnsnsiinnufanelassdumndian Yovaz 60 (Aadsa
flanela 4.60) Benssuidnaaevamsoandu numsldasiaiifdauuns wasinunsnsfisinauidedinnuiianela
sefuInn fewaz 50 (Anadsaufiawele 4.50) 1309 walulad/nszurunsdostumdavueuaiznenuyalagis
HALUNAY AMNNARNUEENAUURmumAlUlaE warUTINaUemuaLNEABNARIEIRINAANLALNTTUTTNAdEY
Felunmsasiolassnsinunsnsiinufianelalussduunniian fosas 60 Anadsruiiawsla 4.60

dyunanimaasg

2N
=

1. nssuASvagevannsamuaunsiiatsvemusuaznenuzdldiaziiunandnnonuzafidaanm
lafeSouay 17.67

2. nssudsveaeulinandnainiinssudsinunsns 0.90 nn/ls Anluieeay 3.96

3. n3nSvaseuiifunuiadediniinsnitinuasns 2,043 vm/ls Andudesas 22.10
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nsiauLasUssenalduuudaasiiginamnUseansamnsaantidlnanuludminuasugy
Assessing Sweet Corn Production Technology Utilizing Plant Models to

Enhance Efficiency Sweet Corn Production in Nakhon Pathom Province

wne NMeyauwnes” anadind uadanana® adn ngyawnes” lyen ygida” was Usvn nuies”
Phethai Kanchanakesorn *"Adulrat Khaelkhlad" Supak Kanchanakesorn" Chaiya Boonlert”

and Preecha Kapetch3/

ABSTRACT
The study aimed to develop and assess a testing method for sweet corn production, utilizing plant models
in Nakhon Pathom Province. The objective was to enhance maize output to a minimum of 75 percent of
the maximum expected yield in the region. The research was conducted from October 2022 to February
2023, focusing on the Kamphaeng Saen District, Nakhon Pathom Province. Various management conditions
were explored, and key factors were analyzed using decision tree model techniques to identify efficient
sweet corn production technologies. The identified technology set was evaluated for convenience of
management and suitability for the area. Subsequently, the utilization of chemical fertilizer amount
determined by soil analysis values was tested. In October, planting with the Hybride 3 variety were
compared against the farmers' conventional approach, utilizing chemical fertilizer at the same variety.
Analysis of the technology test results revealed no significant statistical variance in sweet corn yield. (DOA)
The testing method yielded an average weight of 3,396 kilograms per rai, while the farmers' method yielded
3,386 kilograms per rai. Although the testing method resulted in a higher sweet corn yield compared to the
farmers' method, with a decrease of 10 kilograms per rai (0.30 percent). The testing method also showed a
lower cost of production at 7,923 baht per rai compared to the farmers' method at 10,752 baht per rai,
representing an 26.31 percent reduction. Despite the lower yield in (DOA) the testing method yielded a
higher income of 33,962 baht per rai, compared to the farmers' method, indicating an increase of 4.14
percent. Furthermore, (DOA) the testing method demonstrated a higher net income of 1,408 baht per rai,
reflecting a 16.26 percent increase over the farmer's method. The income-to-investment ratio (BCR) for the
testing method was calculated at 4.3, whereas the farmer's method yielded a BCR of 3.0. These results
suggest that the testing method offers a higher return on investment compared to the farmer's method,

making it a more financially viable option.

Keywords: Utilizing Plant Models; Sweet corn

Y Augiuuwasimnnmanunsuasuge .aeuins o.unakay 3.uasuge 73140

Y Nakorn pathom Agricultural Research and Development Center, Tungkhwang Kamphaengsaen, Nakorn pathom, 73140
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1) iudaegsAunaunIMaaesfi szRuALAN 30 lwuRlung WethinInsginuausAnuad laun
Buveing (OM) UABendu (pH) A1 CEC A1 EC- Viinamoavladaiduuselow (Available P) USinaidwuvaideoud
wanwasuld (Exchangeable K)

2) duflunsnageumNNTTIEITvUA

n1sduiindaya
Tuiindeyananan laun dmdnuandnsdels uazdoyaniaasugenans
nsATIEdeya

1) Wisuifisuaiadenananuuy Paired T-test

2) Apsgndndiuselasienisau (Benefit Cost Ratio : BCR)

SEUTIMMATADIT

53 f.A. 2565 BalAOU NN, 2566 & wUaununInsHUandIlnenIg o.dlee ey a.Munauay 2.uasugy

NANISNAABILAZ AR5

AMENURAY
[ Y '
fl

a & A A Y =2 a =2 wa = a
uiegeauluiuiulatnunInsnseauaman 0 - 30 wuAwnslaeAnwinuaudnauniivesfuuay
anwazillenu Wervuadnsdeailunssisvaaeunansiiaszimegsiunouugnnuii Aulldianudunsn-aig
agfluta9 6.93 - 7.68 wazAuiusunadunieingeglugag 0.75 - 3.33 wWesidud Ysunameanesandulselonild

TureAa 51 - 1,078.30 fadnsu/Alansy LLﬁ%IWLLVlﬁL%EJJJﬁLLaﬂLiJaIEJulﬁaiﬂuﬁli’N 90.50 — 353.50 1n./AA. (Table 1)

Table 1 Chemical properties of soil before the test in Nakhon Pathom Province 2023

pH oM Available P Exchangeable K
Farmer

(1:1) (%) (mg/kg) (mg/kg)
1. Worarat Kanchanaran 7.00 3.33 149.70 257.90
2. Somchit Hongmo 7.25 2.44 183.50 177.10
3. Chuchai Pandeeying 7.34 0.75 111.10 60.90
4. Wattana Hongmo 7.40 1.11 223.80 128.20
5. Pranee Monphop 7.63 0.87 1,078.30 353.50
6. Sombat Nulert 7.55 3.18 626.20 296.50
7. Thongkam Nulert 6.93 1.82 51.80 90.50
8. Suthin Naksri 7.68 1.48 316.50 245.60
9. Jenwit Jaittyen 7.40 2.16 72.60 130.80
10. Dechachai Nulert 7.49 2.17 179.70 225.80
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nandnd1alwanuvasLUamagauwmalulagnisnantialnanau

nanaATINAYIL nullilauueneeneadf Tnenssuisnaasuldiimineds 3,396 nn/ls nssuas
inwasnsiimiiniade 3,386 nn./l3 Senssuiivaaeuiinandnunnniingsuisinunsns 10 nn/l3 Andudasuivtu
Wudewar 0.29 aonndasiuni1sAnwinisldy saruaiuuzdrlud1lnanI U R UYINT wazauns (2560)
lavinisfinwinisdanisdesienissaiiulanasnandnvestnalnaniiulag wudn ssulddenuduwuginguiu
NP3 6951 1,000 nn./ls duudldulvinandnvesdninanoulagndsleaniufonaeninsu wuldeadu
MsAnwIves dnssums wazamy (2558) Anwinmsneuaussdenslidevestninavnuielildmuuztinisld
Joogaiiuszdansaim wuin gaauiunalildeauandiasisiaudng 15-10-5 nn./ls Aiieanedodnlnaninu
Tuvauzfignautsaznanisladelulanusng 22.5-30 nn./ls Safuleveaminuazslnumedng 5-10 nn./l3 1u
FBsdansieiian (Table 2)

Table 2 Yield of sweet corn production technology test plots in Nakhon Pathom Province

Yield (kilogram/Rai)

Farmer

Test Farmer
1.Worarat Kanchanaran 3,248 3,066
2.Somchit Hongmo 3,655 3,573
3.Chuchai Pandeeying 3,697 3,653
4.Wattana Hongmo 3,627 3,786
5.Pranee Monphop 3,341 3,520
6.Sombat Nulert 3,521 3,440
7.Thongkam Nulert 3,442 3,400
8.Suthin Naksri 3,086 3,000
9.Jenwit Jaittyen 3,125 3,220
10.Dechachai Nulert 3,220 3,200
Average 3,396 3,386

Difference 10

% 0.29

T-test ns

Han1sAATIzidayaLAsegmansvatulamagaumalulagnisuanti lnanay
Lﬁam’%EJ‘ULﬁauﬁunumimﬁm%ﬁﬂvwwmu WU NTRAEINERSNIIA@ABYINAY 10,752 un/ls g9n3NIINTD
vagey 1ae 2,829 un/ls Andushsufiuiududesay 2631 Tuduveseldtunssuiimeasuiisgldlademiniu
33,962 un/ls WInNNINSSUITINEASNS 1,408 Un/ls Andusnsnindududovay 4.14 Lﬁaﬁmsmﬁﬁwﬁqm%
WUT ﬂiim"?%maauﬁiﬂUlé’qw%l,a?iawhﬁ’u 26,038 /1S @nINTIUIBNWAINT 4,236 v/l3 Andusnsinay
Jufewar 16.26 dwsudndruseldsenisamu (BCR) veanssuisnaaeudaniiniu 4.3 waznssudsinunsnsidan
Wity 3.0 agulidnssuasveaeuiianuduandenisamuganiinssisinumins sazdoadanandlunised 3
Feaenndostunsdnmnislidenumuuziludmilnamiuves wyans wazaums (2560) wuin msladeniuei
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Anseaulinaneunundsinadeafian (13,652 vin/ls) nwaneaestliiivinnisladenuainseiaudy
madentunisansuvunsiddewillunsudatiilnam (Table 3)

Table 3 Economic data of the sweet corn production on technology test plots in Nakhon
Pathom Province, 2023

Cost Income Net Income BCR
Farmer (Barth/Rai) (Barth/Rai) (Barth/Rai)
Test Farmer Test Farmer Test Farmer Test Farmer

1.Worarat 5,525 8,225 32,480 30,660 26,955 22,435 59 3.7
2.Somchit 5,005 7,440 36,550 35,730 31,545 28,290 7.3 4.8
3.Chuchai 8,786 12,000 36,970 36,530 28,184 24,530 4.2 3.0
4.Wattana 8,706 11,980 36,270 37,860 27,564 25,880 4.2 3.2
5.Pranee 8,601 11,935 33,410 28,160 24,809 16,225 39 2.4
6.Sombat 9,885 12,570 35,210 34,400 25,325 21,830 3.6 2.7
7.Thongkam 7,480 10,080 34,420 34,000 26,940 23,920 4.6 3.4
8.Suthin 11,615 14,400 30,860 24,000 19,245 9,600 2.7 1.7
9.Jenwit 6,50 9,392 31,250 32,200 24,743 22,808 4.8 3.4
10.Dechachai 7,127 9,497 32,200 32,000 25,073 22,503 4.5 34
Average 7,923 10,752 33,962 32,554 26,038 21,802 4.3 3.0

Difference 2,829 1,408 4,236 1.3

% 26.31 4.14 16.26 30.23
dyunan1InNnasg
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Assessing the Sweet Corn Production Technology by Crop Models in Enhancing Sweet

Corn Production Efficiency in Kanchanaburi Province
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ABSTRACT

This study aimed to enhance sweet corn production efficiency in Kanchanaburi Province, Thailand, by
developing and testing sweet corn production technology derived from plant models. The methodology
involved simulating sweet corn production to evaluate yields under varying management conditions. A
decision tree model was then used to identify key management factors and formulate an optimal technology
package. This package recommends increasing nitrogen (N) fertilizer by 25% based on soil analysis, while
maintaining phosphorus (P) and potassium (K) fertilizer levels according to soil analysis, and utilizing certified
commercial sweet corn varieties. The technology was tested on 10 farmer plots (2 rai each, totaling 20 rai) in
Mueang and Dan Makham Tia districts, comparing the recommended method against farmers' existing
practices. In 2022, the recommended method yielded an average of 2,574 kg/rai with a Benefit-Cost Ratio
(BCR) of 1.83, outperforming the farmer's method (2,274 kg/rai; BCR 1.69). In 2023, showed similar trends, with
the recommended method vyielding 2,677 kg/rai (BCR 1.87) compared to the farmer's method (2,423 kg/rai;
BCR 1.76). Farmers have adopted this technology, achieving an impressive 3,340 kg/rai with a BCR of 2.31
when planting optimal sweet corn production in Kanchanaburi is recommended for certified commercial
varieties, 25% increased nitrogen, and P/K according to soil analysis. This technology will be further

disseminated to local farmers to promote sustainable and efficient sweet corn production.

Keywords: Crop models; Sweet corn; Chemical fertilizer
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Y Kanchanaburi Agricultural Research and Development Center, Nong Ya, Mueang Kanchanaburi, Kanchanaburi 71000
|
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1-2 20 nn.N/ls
>2 10 nA.N/Ls
Woanesa (un./nn.) <10 10 nn.P,0s/ls
10-15 8 nNn.P,0s/13
>15 6 NN.P,0s/13
Twunadeu (un./nn.) <60 20 nN.K,0/13
60-100 15 nn.K,0/1s
>100 10 nn.K,0/1s

foun1sneaey dunuimegrsiuluwlamagey indinszinuaudinaedau tiun UAsedu (pH)
Sunieing (OM) Usinamleaviesafiiduusslond (Available P) Umnalnunaidoniiuaniudeuls (Exchangeable K)
TnoguiAvAiuudasas 10 0 finudn 0 - 20 wufwas tudazgaunagnadlidiiu wdhsadu 1 fedr e 1
wlas dlLAsIerinIaieaujumng
sudunsmaaeununssisfidimun iiudeya Inseiuazasunansviadey
nstuiindaya
1) foyanandn wu dwiinuandn/ls S1uauiin/ls Sruaudu/ls dingu/ls GRGPRHVPRITREE
duNUNaNARTIWIY 2 90 9 8z 12 AT,
2) Toyaniaasegeans duyu el LaznanauuumLATYgne
3) Yssiluanuienela lnglduuuasuny
4) NATIZINER1BINANER (Yield Gap Analysis)
5) WiguLlsuAinAsves 2 NITABLUY Paired T-test
6) InTendndiusielaranisasu (Benefit Cost Ratio : BCR)
doahusnglasionisaamu BCR) = seld (vw/ls)

FuuRuLUT (Un/ls)
8) 1UaSIFUANISHOUTUVDUNYATNT
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NANISNAADILAZIANTA

nsnageumalulad Uil 2565 (maney 2564 f fugnou 2565)

sdumnaseuluiiufiinuasns $1uan 10 918 1 ez 2 13 Tnereunsnaaeuldduiviedshudiolnsey
U31100519079115 Tudu wag 1muadnsnstddenuandiasneriiy auawuzdivensuivInsinens (2564)
FeeToinwnsns uag HalAT ViR (Table 1)

fuiunsadeununsaisiiivue Ae nssuiSvaaeu TatenuAdeseinu waznssisinunsnsldie
munsUfvRveanumansdeuandsiululuusazulas (Figure 1) uarlunisneaaesi inwnsnsdand1alnamiu
2 g fie g lauind 72 uag lausng 59

wawdntalne (Wasit 1-5 ) Wudnnetuglauing 72 fergfiuifensewing 68-71 Fu Feergnisiiunanan
Juogifuinuning uazanudesnisvesnann Wuddn wneasiiveduniute Sinlnewanan vidodisfinauns
woAfazssliinuasnsiuindrinaue slsininadanurlidiufinssuiinaaey Siwinmandaiaddon seuing
2,673-3,653 nn./lg fminnandalendensening 1,800-2,607 nn./13 wag f31uruudasailn se1ing 690-722
win dmfunsniBinunans Sovinuandaiaudon sewing 1,967-3,660 nn./dsihiutinuandaueniuden sewing
1,333-2,643 nn./l3 waziidruiudasatin se1ing 632-767 Wan

wandnd e (wlash 6-10) Wudninesiugleving 59 forgiuifoasening 69-72 Yu nssuisvaasy

1%
[

Undnuandanwlasn seuing 1,097-2,657 nn./ls JumdnnandanUanldan sening 800-1,750 nn./ls wag

(%

i
S5 MNuEaroiin sYWIng 481-706 Win dmsunssatinuasns fuminnanasraUden seming 1,140-2,453 nn./1s
HihwminuandnUsnden sening 840-1,740 nn./ls wazisnuiuude/fln sening 598-663 LA

NaNAALUAT 9 TesuEIgR sunanriqy TnanAnAoudieiniuwasdu q nsndSveaouiinandanadden
1de 1,097 nn./ls waznssUIRNYRsNS dnananraddonads 1,140 nn./l3 Aduwuiings wasdlddunanseny
2nlsasindng lnsinwnsnsdgndalnasevnsn $1alwafieny 1 ieu flsasiénaszuinluudas dunweans
ladngndosiulsn wildiaunsaannisseuiavedlsald inwninsdsauwlataivgning lngneuugnivg inunsns

|

1#3nen naliBiun Werdatufielundas udlildlonsudu sndu Tngldugninnaselustast vilvidninediugn
F¥unansgnuanlsnsirésiiavanluiu uazerdldfunanssnuaineinglidiun vilddudnTnauassuniu uae
fnastenisiniinvesdnlng dudninadainldadnase vidulitein Suihlildnandnmnitulady o

ogslsfnuduiidanaindnlnniugleuind 72 Tnandngeniniusleuind 59 wagnandndrilwamiuiiugn
T 0. AuLEILRe LLUaaﬁiﬁwawﬁmqqqmﬁa wasft 2 (neduiin Aumdes) TWhandsraddoniads wiitu 3,067 nn./ls
fanssAtvaaeuuaznsitinuasns oifles wasilinandngeanie was 3 (Wafafia Tvmuing) Winandnsis
wWaenindelunssuiivnaey ity 3,653 uaglunssuiBinunans Wil 3,660 nn./l3 nudu Sevtsaosutast inwnsns
fnsdansutaseoudned Tiufisunaguuiastiosan denSsuidisuduuastu 1 dsulunmeansd

Wiuisuraneuunumaasegha wui Tunssudsuugh Snaneuununisamu BCR e (eld/dunu)
Wity 1.83 Fegandinssuifinunsns 4 BR adewindu 169 nsswisvaasuiinandnfindu fovay 14.97
donBsuifisuiuitinuesns warlinelfieataudoudiniu wis 1,801 v1n/ls (Table 2)

nsnasaumalulad Vil 2566 (manau 2565 fa Fueneu 2566)

sdumsmaaeuluiufiinuasns $1uau 10 18 9 ax 2 13 Tneteunsveaeuldduifuiedishuileinge
U31100519019175 Tudu wag 1muadnsnistddeniuandiaseiay auA1bugdiveansuivinisnens (2564)

FI51LVDNUATAT AT NAILATIZNAY (Table 3)
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ALTUNITNAADUANUNTTUITNNMUA Ao NTsuaNaaey TdJenuaA1iingiziiu waznssuisinunsnsldde
mumsufsavounumsnsdaunnanstululusiozutas wasludd inwnsnsugndmilnavn 3 sug Ao stus leusng 59
lausnd 72 uagiuggnisanisnaa

Frilwamnu ulasit 134,58 uaz 9 \uiuglevind 72 uvasil 6,7 waz 10 Juiuslouing 59 uazulasii 2
Huiuggnisaninda UgnlurasUaneiiou fla. - fo. wasifuieatiadiou fo. - aa Dergiuierssming 67-75 Ju
Feorgmaifunandngnimualaewedniuniudenandn dslulinansudedianudesnsdrilnnseu feufu inuasns
wfuifednlneluszezdeu ldseldanuiidiud dennsavandmindsldanysal luifudnenimuesiug
an1aMagey wuin aandndalnanulifauwandetu nssudineaey dlmdnnandeviaud enade ity
2,621 nn./\3 uaznsauAinumsns Suwedniade wihiy 2,504 nn./ls nssuisneaey fhiwiinuandaleniudeniade
windy 1,829 nn./ls nssudBinuasns Sdiwidniade wihdu 1,737 uasiis 2 n3suds dTminwdadeiinsening
564 - 810 Luan

WisuisuraneunumaAsegia wuin lunssisvnaey dnansuununisasmu BCR wae (eld/dunu)
Wiy 1.87 §egendnnssuisinunsns 9 BCR 1af ouwindy 1.76 nssuisvaasuiinandaiudu foay 4.56
dewssuifieuiuitinuasns weedieldronsaFoudiniu 1w 510 uw/li (Table 4)
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Table 1 Soil analysis and fertilizer recommendation of ten farmers in Kanchanaburi province. Data were analysed in 2022.

locations recommended fertilizer
OM Avai.P Exch.K

Farmer’s name pH application rate

X Y (%) (mg./kg.)  (mg./kg.) .

(kg.N-on5-Kzo/ral)
1. Mr.Den Srathongtiw 541616 1532479 6.2 0.99 9 55 30-10-20
2. Mr.Santud Kanleuang 546542 1538835 8.0 0.87 57 a4q 30-6-20
3. Mrs.Penpit Chokwanaki 547967 1543487 7.6 1.84 67 126 20-6-10
4. Mrs.Somporn Dangsa-a 549271 1542723 6.2 1.98 35 127 20-6-10
5. Mrs.Rung Mamuangchu 549147 1542349 7.6 2.24 85 229 15-6-10
6. Mrs.Panita Kaysubun 545581 1544666 7.2 2.59 a2 74 15-6-15
7. Mr.Thanomsak onlama 546026 1538973 7.9 1.15 103 58 20-6-20
8. Mr.Narong Panheng 545826 1539478 58 1.86 10 56 20-8-20
9. Mr.Maroot Tanakulsris. 548436 1542218 7.6 1.98 140 215 20-6-10
10. Mr.Tawee Salee 545620 1539721 5.9 1.37 8 78 20-10-15
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Table 2 Comparison of yield, cost, income, and return on investment for sweet corn production using DOA’s methods and farmers” methods in

Kanchanaburi Province. The experiments were conducted in 2022.

DOA’s method Farmer's Method yield household
Farmer’s name Yield Production Income Yield Production Income increased neeme

(kg./rai)  Cost THB/rai)  (THB/rai) BCR (kg./rai)  Cost (THB/rai)  (THB/rai) (%) increased

(THB/rai)
1. Mr.Den Srathongtiw 2,867 9,933 17,202 1.73 1,967 7,882 11,802 1.49 45.75 5,400

2. Mr.Santud Kanleuang 3,067 9,773 18,402 1.88 3,067 8,703 18,402 2.11 0 -

3. Mrs.Penpit Chokwanakul 3,653 9,135 24,840 2.72 3,660 8,563 24888 291 -0.18 -621
4. Mrs.Somporn Dangsa-ad 2,673 8,585 21,348 2.49 2,367 10,703 18,936  1.77 12.96 2,412
5. Mrs.Rung Mamuangchum 2,683 8,213 17,439 2.12 2,350 8,983 15,275 1.7 14.18 2,164
6. Mrs.Panita Kaysubun 2,283 8,241 14,839 1.80 1,767 6,863 11,485  1.67 29.25 3,354
7. Mr.Thanomsak onlamai 2,657 9,074 13,816 1.53 1,907 7,515 9,916 1.32 39.34 3,900
8. Mr.Narong Panheng 2,400 9,324 12,480 1.34 2,067 8,719 10,748  1.23 16.13 1,732
9. Mr.Maroot Tanakulsrisuk 1,097 1,277 7,130 0.97 1,140 7,975 7,410 0.93 -3.78 -280
10. Mr.Tawee Salee 2,357 9,182 15,320 1.67 2,453 8,912 15,944  1.79 -3.94 -624
Average 2,574 8,874 16,282 1.83 2,274 8,482 14,481 1.69 14.97 1,801

_____________________________________________________________________________________________________________________________|
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Table 3 Soil analysis and fertilizer recommendation of ten farmers in Kanchanaburi province. Data were analysed in 2023.

locations recommended fertilizer
oM Avai.P Exch.K

Farmer’s name pH application rate

X Y (%) (mg./kg.)  (mg./kg.) .

(kg.N-on5-Kzo/ral)
1. Mr.Santud Kanleuang 546542 1538835 7.53 1.32 11 100 20-8-15
2.Mr.Boonchai Boonchocherd 548528 1537530 7.7 2.07 31 166 20-6-10
3.Mr.Surak Temsuriwong 545714 1538958 7.5 1.67 16 75 20-6-15
4. Mr.Den Srathongtiw 541616 1532479 5.9 1.14 127 125 20-6-10
5.Mr.Bungaen Paodong 546227 1538846 7.8 1.71 62 142 20-6-10
6. Mr.Thanomsak onlamai 546026 1538973 7.6 1.10 10 64 20-8-15
7. Mr.Tawee Salee 545620 1539721 5.8 1.27 6 50 20-10-20
8.Mrs_Jittra Chokwanakul 547792 1543403 7.6 1.51 21 126 20-6-10
9. Mrs.Penpit Chokwanakul 547967 1543487 7.1 1.97 25 142 20-6-10
10. Mr.Maroot Tanakulsrisuk 548436 1542218 6.2 2.71 92 372 15-6-10
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Table 4 Comparison of yield, cost, income, and return on investment for sweet corn production using DOA’s methods and farmers’ methods in

Kanchanaburi Province. The experiments were conducted in 2023.

Yield household
. income
DOA’s method Farmer's Method increased .
. , Selling price increased
armer's name [ B
(THB/kg) ( /°) (THB/ral)
Yield Production Income BCR Yield Production Income BCR
(kg./rai) Cost (THB/rai) (THB/rai) (kg./rai) Cost (THB/rai)  (THB/rai)
1. Mr.Santud Kanleuang 7.00 2,143 8,727 15,001 1.72 2,267 8,404 15,869 1.89 -5.46 -869
2.Mr.Boonchai Boonchocherd 5.20 2,603 8,672 13,536 1.56 2,747 9,584 14,284 1.49 -5.24 -748
3.Mr.Surak Temsuriwong 7.20 2,343 8,754 16,401 1.87 2,027 8,419 14,189 1.69 15.58 2,212
4. Mr.Den Srathongtiw 7.20 2,470 8,525 17,290 2.03 1,817 7,909 12,719 1.61 35.94 4571
5.Mr.Bungaen Paodong 7.20 2,873 8,677 20,111 2.32 2,993 11,022 20,951 1.90 -4.00 -840
6. Mr.Thanomsak onlamai 5.20 2,857 9,284 14,856 1.60 2,857 9,664 14,856 1.54 0 0
7. Mr.Tawee Salee 5.20 2,697 9,769 14,024 1.44 2,650 8,805 13,780 1.57 1.77 244
8.Mrs.Jittra Chokwanakul 7.20 2,743 8,652 19,201 2.22 2,973 9,472 20,811 2.20 -7.74 -1,610
9. Mrs.Penpit Chokwanakul 7.20 2,800 8,640 19,600 2.27 2,683 7,959 18,781 2.36 4.36 819
10. Mr.Maroot Tanakulsrisuk 5.20 2,677 8,240 13,920 1.69 2,423 8,867 12,600 1.42 10.48 1,320
Average 2,621 8,789 16,394 1.87 2,544 9,010 15,884 1.76 4.56 510
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Figure 1 A farmer mixes fertilizer according to the results of soil analysis.

aglsfinu mendsninnisvegeuluwdas lavinsiawimealulagniswdadalnamuluiuudiasaiiy
Tnenssraosmsudadnlnavmufiodssdusandnneldanimnsdansiuaneiu mnsuiinnesindadodansi
diey Taeld wadla decision tree model tlafyuaifugamaluladianunsondndnlnavuldogafiusednsam
avmndensiantsuasmzantuiud mandadrilnavmuiivengas Tudmiamaauys wseendu 2 gaugn fe
Fraqquds uazgqru Tasluthagguds Woulvilmanzan Ugnlurrudoungaineuviesunny s1umuszing
10,666 #u/l3 THETnavuitugnisiildsunssusesiug Hslulasaudindu 25 Wesidudanaiaseinu
daulenoaniasa uazlnunaoaldmudriinseiau gty Feulsiivmnzay fe Ugnlutiafoummieuis
fguiey 1urudszrng 10,666 du/ls [dTnanuiug nsdnldTunsiusesiug 19elulasauiniy 25
Weoslduiananszinu dudevleanesa uazlnuva@euldnuadesizinu

n1svenenamalulag U 2567

lifmdoninunsnsfiaulagiuviuasetsna $1uru 2 519 1oaz 5 15 (Figure 2) lasrsunsiuvasens
wa IeduiAusegsiuiiedinsesiviinusnens Tuiu was Amuasnsinislademuaiiiasesinu auduugi
YBINTANNTAYAT (2564) Fesedolnunsng uay NalAT1zsiAw (Table 5)

wasnsdag lidnnavmuiugleuing 72 Ugninlnaiudl 12 Sunau 2567 uazsiiuiioamanan Juil 23
NUATUS 2567 mqﬁmﬁm 74 Sy fI5wuaudu/ls windu 8,993 #u/ls fnandnaden wihdu 3,340 nn./lsnanan
Uanwden winiu 2,483 nn./ls(Table 6)

wasusauendnd lddnlnavuiuglouing 59 Ugndnlnatuil 17 unseu 2567 uagifiuifemanan
Fuil 1 ey 2567 egufiuifien 76 Fu fdwnudu/ls wity 4,978 fu/ls Snandaiauden wiriu 1,858 nn/l3
nananUandon whiu 1,391 nn/ls (Table 6) nanandlnareudi Weswn Tutivsenudn Wou u.a. 2567
flanmernafiuUsusiuan exnmaduiaund vilidudnlnesinnsasaduls wagludiadou e, Janimenisd
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Foudn vibiinasiaduiiada nswanliauysal Ussneuduiinusunszyindnilnaaieynszuinluwdasiliiudn
drlnelsiduindaduwnuioudas Suhliandndninadind

AunuNIsHaaluLlaIuedng daununisuda iy 8,896 uwn/ls dsgldsiu wiadu 20,540 vn/ls
(seleannnisuierands wirdu 20,040 vin/ls wagseldainnisviesu wirdu 500 vin/ls ) Inanauwnuanns
899U 1138 BCR Wiy 2.31 (Table 7)

fununsnasluuvasnenuendng sifuyunissdn wiriu 7,094 vm/ls Sneldsm wiidy 9,790 vn/ls
(srelaanmsunenandn winiu 9,290 vn/ls wagmelaannmsvieduingu 500 un/ls) dnaneunnuainnisadyu
v30 BCR i1y 1.23 (Table 7)

Figure 2 Two farmers were selected to participate in a demonstration farm project.
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Table 5 Soil analysis and fertilizer recommendation of two selected farmers in Kanchanaburi province. Data were analysed in 2024.

locations oM Avai.P Exch.K  recommended fertilizer application
Farmer’s name pH .
X Y (%) (mg./kg) (mg./kg.) rate (kg.N-P,O5-K,O/rai)
1. Mrs.Jittra Chokwanakul 547792 1543403 74 192 10 85 20-8-15
2. Mr.Thanomsak onlamai 546026 1538973 80 1.30 11 59 20-8-20

Table 6 The sweet corn yield and planting and harvesting dates for two farmers were selected. Data were collected in 2024.

Number of

. . Maturity Yield of Maize with Husk . . .
No Farmer’s name Planting Date Harvesting Date plants per Yield of Shelled Maize (kg./rai)
Period (Days) . (kg./rai)
rai
1 Mrs.Jittra Chokwanakul 12 Dec 2023 23 Feb 2024 74 8,993 3,340 2,483
2 Mr.Thanomsak onlamai 17 Jan.2024 113.8.67 76 4,978 1,858 1,391

Note : Ms. Jitra planted HybridX 72 variety and Mr. Thanomsak planted HybridX 59 variety.

Table 7 Three-year summary of sweet corn production. (2022-2024)

return on investment

No Farmer’s name Production Cost (THB/kg.) Yield (kg./rai) revenue (THB/rai) (THB/rai) BCR
Mrs Jittra Chokwanakul 6 3,340 8,896 20,540 231
2 Mr.Thanomsak onlamai 5 1,858 7.949 9,790 1.23
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dgunan1Innasg

1. msnegeuwalulad Tud 2565 nssuianaaeu nandnaas 2,574 nn./ls nssaisinensns inandnaas
2,274 nn./l5 lewSeulfisudununisnan nssuisnaaey fdunuiade 8,874 vn/ls fwle 16,282 un/ls
fidndiuselananisamu (BCR) windu 1.83 n35uiBinunIng ﬁéfunul,aﬁa 8,482 u/ls As1ele 14,481 vin/ls
i1 BCR 1Ay 1.69

2. msnadeuwmalulad 1udf 2 nssudineaeu dnandnads 2,677 nn./lsnssudsinunsns dnandnads
2,423 nn./l3 ewSeuiiisudununisndn nssuisnaaeu fdunuiade 8,789 uin/ls d9wld 16,394 uin/ls
fidndiuselananisasyu (BCR) windu 1.87 n3suisinunsng ﬁé’unmaﬁa 9,010 vw/ls Ts1ele 15,884 vin/ls
i1 BCR winfiu 1.76

3. inwasnsiinisgeusumealulad waglmimalulagluldlunisudndnilnavu ldugnluyiafeusuiay
Fadurraiouiimunzay vlwlenanan 3,340 nn./lsddununisudn 8,896 uw/ls s1ula 20,540 uw/ls I BCR
WinAu 2.31
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Cassava Bacterial Disease Resistant Level from Cassava Germplasm

AT yadunz” Asdnwal Sunda” gadnwal dualld” lwste adgan $alw UssaSgae

Phanuwat Moonjuntha” Sirilak Lankaew” Suwaluk Sansanee” Pairoh Khwanngamu Ampai Prasertsuk”

Abstract

Cassava bacterial blight disease (CBB) is caused by Xanthomonas axonopodis pv. manihotis. Cassava
affected by CBB shows leaf angular spots and leaf blight. In the case of a susceptible variety, it exhibits wilt,
gum exudation from the leaf petiole stem, and shoot dieback. The resistant variety is the most effective way
to manage this disease. This research aims to evaluate cassava germplasm for resistant to cassava bacterial
diseases. Four makers related to CBB resistant, namely MBBR9, MBBR13, MBBR17, and SSrY5, were used to
detect 50 cassava varieties/lines, and disease evaluation was conducted. The results showed that, the marker
detection can be classified into five groups: group 1) all markers detected; group 2) three markers detected
(MBBR13, MBBR17 and SSrY5), group 3) two markers detected (MBBR17 and SSrY5), group 4) two markers
detected (MBBR13 and MBBR17) and group 5) two markers detected (MBBR13 and SSrY5). The 50
varieties/lines showed that 26 varieties/lines were moderately resistant and 24 varieties/lines were
moderately susceptible. The markers' detection and resistant levels were not related to each other between

the two criteria.

Keywords: cassava; Xanthomonas axonopodis pv. manihotis; disease resistant

UNANELD

I’iﬂ%iwﬁﬂuﬁmwé’qﬁmmqmmm%mmﬂﬁﬁa Xanthomonas axonopodis pv. manihotis fuiiidulsalulwsias
wuemslugawaes Tulwl luiugseuneaznueinisiien sndlvaiifiuly d wasiinnismeaingenasn nsld
fugiunulsaadunisdanislsedidfian n1sided finguszasdifiovsaduseiuanudiunulsalulndvos
Sudzgndanidonugnssy Taenisnsamduiiieadestuauduniulsalulnd Tasldiadsmaneluiana
4 a3 09mane T@uA MBBRY, MBBR13, MBBR17 Wway SSrY5 saudunisusziduszauanudiuniulsalulusves
Sudgvmniderugnssudiuau 50 fud/aewus nuhannsonsanuiuiiifstestuanudumlselylngd
nsfudeuds 50 fius/aneug uarannsodanguauduiinsanuldiomn 5 nau Iinndudl 1 asanuii
4 \@3eamng $1uru 1 g loun Sudsndaitug 29-77-5 nguil 2 asawy 3 ieTeavine TFuA MBBR13, MBBR17,
uay SSIY5 nguil 3 M5IaMU 2 1ATesmane len MBBR17 Wag SSrY5 nguil 4 asaawy 2 La3eanane lén MBBR13
LAz MBBR17 uagnguil 5 n529mu 2 1a3esvane leun MBBR13 wag SSrvs 91nmsusuiiiusziuanuduniuly
anmwlsaFeunuinfidudvgndafidoudrssumulselulnidimau 26 wug/aoiug uasifudendefideuds
gounoralsalulvddiuiu 24 Wug/anewus ssdnudn nmsnmanuduiiisadestuanudiuniulsaly i
laifiaudiiudiussduamusumilselunivosiuduendmnidorugnssy

AdAsy : Jud1UEuas; Xanthomonas axonopodis pv. manihotis; S¥AUANAIUNIULIA
e
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unin

fudendadufimassivddgitansoasmeldliudussmalne Tnelud 2567 dfuiiuden 887 duls
HANER 28.62 Ausi warilinanan/ls 3,226 nn. waslud 2568 WUl SNUTAAUAEY HanEn wasnanan/ls anaddesas
2.67 So8ay 5.57 Uazsosay 3.16 AUaIAU (@1UNULATYEAINITNYAT, 2568) mmaﬁﬁﬂﬁ‘ﬁuﬁﬂqﬂ NAKAR WAy
wanansielsanas 1osmnmsszuinvesdngiin Toud Tsalusefudznds Tsemuudsiuduznds Tsanuas Taui
TU Uz e LLaz'IiﬂIU“Luﬁﬁuﬁmwé’qﬁﬁml,mmmmfﬁymwﬂﬁﬁa Xanthomonas axonopodis pv. manihotis
Buusnuansenmslugawden 41 Wl Tudlen e1slva aufisornmssendien uazuismeasn vonainideilif
szuuietheMsvesddukarniin felmAnanudevnennds 30 % Weliviowiudrnunasiidulsaundgn win
Juitugoouus nandnidsania 100 % luiudideudssunenanananasnnia 50 % JadedinelviAanisszun
1w 1 du fu wwsnfiefegluudas wazedosdiofldlunsineas Jagtunmsssuiavedsalulndnuanlugguu
HosndiliiAansuninszarsvedsaldsing dudwsvisdnlngfinulseuasionnisguusszeylugaeiy
529 3-6 \ou Fudussezaiefiazanoimns Tuiugdounonuensiaudlulndfidnuurgaindsuaud sorns
wiwngaingenasn Tuiisiuagdensina nmsdnnslsavildlasnsldiugimumumionuniudelsa msruay
laen1sldansiniiniedais nMsdansdngivsuurauray n1slduInsnsgueudeiy nsugnitauey N15iUnnssy
wazmslidueiusuasnitio Ssnsilazanunsnaueaudngivldedisdusyansnmasldunnimilisnissudu

(Tonnang et al,, 2017) msWamugdudzndiunulsadudnuummilslunsauaulsandussdnsam

)
s YV

(Alonso Chavez et al,, 2021) Ingwiugaumuaziinszuiunisdugalabidelsainusnatuwasnszanaluddiu
Aala dduiugnumuazaunsaanUTunvedenelsa (Pagan and Garcia-Arenal, 2020) AMinL wazAnly (2558)

lanaaeuszauauiuniuselsalulndivesiudusndsgnuant 2551-2554 LaganenugnIsHuIeEIu nuin
s

e 3 Wug NAsudred1uniy laun MCUB23, CR19 way MARG2 aetiy Jeduuiliufavaiuisausuusanug

9
s

JuarUgnaaliarununalsaluludiiiosedsunisseuinlusuins Zinsou et al., (2005) WUINTUEULNTINUG

9

TMS30572 fausnuniusielsabuludateiuluanmiiundssuuiinenaiy 9nkwin1efon1simuILA3 8Inuie
Luanaianunsatisdndeniugiudvsndaiunulsalulndiviuiug @ Lopez et al, (2005) Anwinisuandaen

vosdunusnguiiadiud1Usnaslasulia Xanthomonas axonopodis pv. manihotis 1agld cDNA microarray 211

[y

fudUenduiugiuniu MBra 685 MiiiufegramasUgniionszeziian 12, 24, 48 Falus 71 7 uaz 15 Tu 1uaau

TnswFsuifisuiuduilildvgnide wuin d8uiiuanseenuandrstudiuau 199 du lnedfuiiusingufivdu
(up regulater) 126 §u waz8ufineglu (down regulater) 73 8u Lﬁ'mjwﬁuﬁgwmmﬁLﬂsﬂzﬁéﬁayjawmﬁtﬂuﬁu
oxidative burst, protein degradation, wax8u phathenogenesis - related (PR) dauduiimeluldudduilierfunis
dupriuasazumiiuady Tnenssuiunstanieluiugiumumngindluitusfiseuse Lopez CE et al, (2007) 16
yhuwuivesaiowunsluana via EST uagyih QTL vesduilAsrdeaiuemdunm wagnalnmsidostusavesiy

o v a

Fusndasnlsalulul #5193AT12MLAS0IMUNEALDULETRA EST-SSR 911U 21 dunud wWatasuiinalalneun

A U L4

Wisuifu nuidamnuadeedafudufuniulsauazny 2 suidisinnadunulselulnl ygEeusmd wazany
(2567) lddndoniadsmneluiana 9119w 6 13oamane leun MBBR13 (681bp), MBBRS5 (664bp), MBBRY (609bp),
MBBR17 (627bp), MBBR4 (667bp) wag SSrY5 (299bp) waznageuiuiiud1uznasasnsofaidoniudivzudla 200

aneiug Aae38 Association mapping
e
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msUszdiuszauanusunulsaluludvesiudvzudneiugnssululszwmalnedadinudnduseneds
lunmznmsalnaningiiennmafsundadiiosesiunisseuialusuing lngingusyasdvesuideiiineyssiusesiy

Anuaunulsalulrdivesiudverainienugnssy Fegliinuiulssiugivdendsanunsadaionne -
wiugieldasugnanlviidnyaesunulsaluluiselulusuian

L4 ad
auNIULAaLISNIT

/N9
1. mansramBudurmilselulinnderusnssutudevdasmau 50 wud/aeiug

anmadto utoanduadUzudsn1unssuISuinsgiuaes FlavoPrep™ Plant Genomic DNA Extraction Kit
(FAVORGEN, Taiwan) Lﬂ'w%‘mmmiﬁ’uqﬂssﬁuﬁaaLﬂ%"aa Mastercycler nexus gradient (Eppendorf, Germany)
nyravduduniulsaluluiiematdaiidensalelnswesyia ETS wag SSR 99wy 4 Inswwas laun MBBRY
MBBR13 MBBRL7 Waw SSrY5 (Table 1) munssuisvasynySousn wasaney (2567) ntuiwansusifdensaldly
ATIvERULAUALDWBLT MsNEUY 0.8% agarose gel electrophoresis finau Redsafe Nucleic Acid Straining Solution
lu 1X TAE buffer Ienusedngluii 100 Taas w1u 25 unit wagld DNA ladder 100 bp HuiiSueinasgiu s1ntu
Fanquitugiiudugndanunisnanuduiunmulsalulniifethunuisuidsuiu sefuanudunmlsandsan

UQﬂL%aﬁQEJLLUﬂﬁL%EJ X. axonopodis pv. manihotis

Table 1 Primer’s name, primer’s sequence and pcr product of four markers

Primer’s names 5'-3' 3'-5' PCR product (bp)
MBBR9 GCCAGCATTTTTTITTITTTTT TCCGTTGCTGTCGGTATC 609
MBBR13 TTTAAGGGCAAAACAATATCT TCCTCAATCCCATCTAACTTC 681
MBBR17 ACCAAAGCTTTGTCCTACCAT ATTACCAACGAGTCTGCTAC 627
SSrY5 CATCGCCAAATCGTCAAGTA TGATGCCATGCATTTCACTT 299

2. mavegeumNmuulsalulndiuiiudg s nasdnuau 50 fug/anenug

2.1 mawsvudutiuduzrasienadeuanudiuniulsalulgl

Ugnifuduzndadnuau 50 Wug/aeiug wagiugnin.ssees 9 Mduiugreudisgoune tneugndud1sndsas

: [ s ’o’ qoj = A LY o (% 4 o L3 ‘:glj a a

N3EA19UIn 6 17 Wugar 3 91 91az 5 Nszae luanmlsudeu Wedudendengld 6 dav Ugnienuadiisy
X. axonopodis pv. manihotis lolwian RYG fMeisnuwaauIuaselae (Banito et al, 2008)

2.2 MIPIVUTBUUATILTE X. axonopodis pv. manihotis lolwian RYG

= & a c{' a = & a I3 & aa

HeUYBLUATLTEUNDIMNS NGA Nigaun)il 30 aeAleaided U1 24 i, 3INTUASEUTaaRYILARELT B UATISY
Ingldg Ui gid oasuuudinduil s atvg gy USuainisganduuas (Optical density: 0.D.) A78LAT B
spectrophotometer #1A3819AAYW 600 UlWNAS 1ATAT O.D. WAy 0.2 axldwaaiviuassiieussunad 10°
CFU/ul

2.3 msUgnidewuaiiise X. axonopodis pv. manihotis lolaan RYG wazn1sussidiulsaugnidenig I5nugas
LYIUABLLY BUUATILSE X. axonopodis pv. manihotis talaian RYG asuuluvessiud1usndefiony 6 dUan
(Banito et al., 2008) anuuldganarainmaududiudivsnduinemuauauiu wagasvanmwnsoulimugay
ganisiinlan AaugInatainuIu 2 Jundslanide (raugananaintunewdusasiineanlunewdi) Waiudu

Tnanisiuazesnhludrnduazifuvemniu assaz 1 90 uw 21 Ju duneeinisvedlsalulugd TneUszdiunisiie
__________________________________________________________________________________________________________________________|
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IiﬂﬂﬁﬂﬂgﬂL‘%@LLUﬂﬁﬁﬁM’m 7 war 21 Yu IpzuuussiunsiAslsadaus 1-5 (Fauuasmnn Simiyu et al, 2021) ué
theguuunmaAslsandumadudefiduddinmaielsanugns mntuidesdudduiininAnlsnildn dnsed
ausumulsalulugl wdrdangusesuanudunulselulmivisudsuiudeyanisnsanudusunulsaield
Huieusiuglutunounisaiisguay

seauAsuuMsinalsaluludaaus 1-5

JEAUAZLUU anuareIN1TlIn
1 Liflonnisvedlsalulngdfiudusnas
2 wueMsuNagaasLULluTud U nds
3 wuoIMsuNaAa suuuluudUgnds do1mslulnl Tusfudendnden

1 Tu waznuamseslwafivsnaiulunieddu

4 wumsusagaassuLlusiudwends flernslulvsl Tusiudwendaiieasnnnia
1 Tu wazwuanmsealvadisdiu fulu wiewen

5 gonsfudUzudadien Snsaeainuenasn wasiisslvafiddunazuon

ammsmmmu]asmummumsmﬂTsﬂ
LU@iL%um&]%uﬂ’]iLﬂﬂIiﬂ - Nﬁi?ﬂ%@ﬁﬁ]’lu’JUWUWLﬁUIiﬂ X 5EAU % 100

T\]'TLJ'JNGI‘H‘VNW?.JG] X S¥AUDINTT

seauaudrumulsaluludnuadu 4 szeu feil

FEAUANUATUNIY Wesiudauinisinlsn
WugAUNIY Aausl 1 usilslifiu 25 %
WugAUTIei UL Aausl 25 usilaliAu 50 %
TugABUT1NEoULD Aausl 50 waldiiu 75 %
U 6 1 | & [
TuSeoULD WINNIUTBLINTU 75 %

NANISNAAILAZINTa]

1. msasaamBuiuniulsalulugd
fudUenainianugnssy 31U 50 Wud/a1eiug asiamdusunulsanlslnsiuesylin ETS uag SSR
9121 4 Inswes lowd MBBRY, MBBR13, MBBR17 uaw SSrY5 @wnsndnanguuumiunisnsaanuduiiumulsaly
wedlaguu 5 ndu (Table 2) fisil
ﬂa:m/] 1 asranuria 4 Lﬂ'iEN‘VilJ’]EJ T 1 g tawn Sudendaiug 29-77-5
Nl 2 msrany 3 wedesvane dun MBBR13, MBBR17 uay SSrY5 fiduau 27 susg/aeug
ﬂa':uﬁ 3 ATIANU 2 Lﬂ%wmm 19w MBBR17 wag SSrY5 H491uiu 3 anewug
ngufl 4 Asaamu 2 wsemane lsun MBBRL3 uay MBBRL7 fdmuau 1 anenig
nauTl 5 A5IaNU 2 Lesesviane leiA MBBR13 way SSrY5 flduau 17 siug/aneiug
drududigndaiugnan szeeq 9 ssanuiAdsmneiduiusfuaudnumlselulnsifies 1 indesmune T
|39 SSIY5
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2. ManegeuANNmuulsalulng

mMsveaeusziuanuiuulsalulnsifuiudendsduan 50 wud/ameiug nuind sudendfideudng
funlsalulug (MR) $1uau 26 ug/anewus Tasfsudusndsdiuau 10 Wus/ameiud Terdvdnininlea
38.7 % uarilazuuusziunsiAelsaadswiniu 1.9 16un sudiugndaiug/aeiug CM3299-14, CM3299-22,
CM3306-3, CMC84, CMK23-67-313, CMR23-107-4, CMR23-126-17, CMR28-05-13, CMR31-06-103 uas SRIRACHA
1 fuansornisunagaudsuulusiudiends (Figure 1) wagdnduiu 16 sug/meoiug fanduiniznialsatou
41.3 3 48.0 % uardnzuuusziunnielsaindenaud 2.1 §1 2.4 (Table 2) dusfudzndsfideuinsdeunarelsn
Tulsl (MS) $uau 24 fiug/aeus farduiinaifnlsadaud 50.7 81 72.0 % uazinzuuussdumaialsaaiedaus
2.5 f9 3.6 % (Table 2) wusfudUgndauansornsunagamasuuilu Tusudwenduansonislulwsiinnndy 1 lu
formaiiien wagendlvadivinadly ddu nuiadamsmeaneenann wagiudlendsiugnan ssees 9
Juiiugreudsdeuneselsalululiguieiy (Table 2)

s

3. N3IANGUNIATIINVEUAMUM LA SERUANUAUNULsAluIndvesiudUendadnuay 50 Wug/aneiug
nsdnnduitsansdnuairlduintmmanuBuiumulsauarssduauiunilsadulifiaudiudiy faguii
dlgndaiug 29-77-5 AnmranuBusuniulsadiuu 4 sy uilumanssiudiufuduiudgndsiideudn
sounasielsalulvyl TnsfifiddviinisiAnlsannia 69.3 % uarilazuuusziunisifalsaadounis 3.5 Wufediu
Aumsananududumulsadiua 3 indeamsne liasnsatsuenldinfud gndaiug/ametugianan dam
Frunulsalulv wu Sudusndoiug CM6125-117 wagius SMH22-03-1 Ansranududuniulsalulud
79 3 1ad pevnol sty uiiudendaisaostug nduuansufAsenfiunndiadufe sfud usndoiug
CM6125-117 uiiugroudnssnumulse dnfudenduiug CM6125-117 Wuiugreudageuue (Table 2)

Ve . ‘L// Lk N\ F

Figure 1 Cassava bacterial blight isease severity (A: no symptom, B-C: cassava shows leaf angular spots, D:
cassava shows wilt, E: cassava shows gum exudate, F: cassava shows leaf wilting of more than one
leaf, G: cassava shows gum exudation from the stem more than one point, and H: cassava shows
shoot dieback.
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Table 1 Group classification of 50 cassava varieties/breeding lines of Rayong Field Crops Research Center
(RYFCRQ) using 4 markers detection and disease evaluation. The experiment was conducted at the

Plant Pathology laboratory and the RYFCRC’s greenhouse.

Marker's name

No,  oSSAvavarieties/ o MBBRI3  MBBRI7  SSIY5 %Dl DS Resistant
breeding lines level
609bp 681 bp 627 bp 299 bp

Group |
1 29775 4 4 4 4 69.3 3.5 MS

Group |l
1 CM6125-117 v v v 44.0 2.2 MR
2 CMR 30-05-12 v v v 42.7 2.1 MR
3 CM 3306-3 v v v 387 1.9 MR
4 CMR 26-65-192 v v v 427 2.1 MR
5 SMH 22-03-1 v v v 58.7 2.9 MS
6  CMR23-113-14 v v v 66.7 33 MS
7 CM 4049 UJ v v v 613 3.1 MS
8  CM681-2 v v v 72.0 3.6 MS
9 CMR 26-69-79 v v v 60.0 3.0 MS
10 CMK 23-67-313 v v v 38.7 1.9 MR
11 CM 3299-22 v v v 387 1.9 MR
12 CM 6125-125 v v v 58.7 2.9 MS
13 CM 342-55 v v v 50.7 2.5 MS
14 CMR 28-05-13 v v v 38.7 1.9 MR
15 CMC 84 v v v 38.7 1.9 MR
16 CMR 26-65-13 v v v 573 2.9 MS
17 CMR 31-19-14 v v v 48.0 2.4 MR
18 CMR 23-281-141 v v v 44.0 2.2 MR
19 CMR 25-34-112 v v v 453 23 MR
20 CMR 23-20-23Q v v v 52.0 2.6 MS
21 VARIEGATED v v v 50.7 2.5 MS
22 CMR 36-79-48 v v v 64.0 32 MS
23 CMR 26-08-61 v v v 413 2.1 MR
24 (V3 xR)20-10 4 4 v 66.7 33 MS
25  CMK 23-27-30 v v v 56.0 2.8 MS
26 56/5 v v v 42.7 2.1 MR
27 CMR 23-126-17 v v v 38.7 1.9 MR

Group |l
1 CMR 35-26-369 v v 62.7 3.1 MS
2 CMR23-149-118 v v 413 2.1 MR
3 CMR28-72-131 v v 64.0 32 MS

I
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Table 1. Group classification of 50 cassava varieties/breeding lines of Rayong Field Crops Research Center

(RYFCRQ) using 4 markers detection and disease evaluation. The experiment was conducted at the

Plant Pathology laboratory and the RYFCRC’s greenhouse. (cont.)

Marker's name

Cassava varieties/ Resistant
breeding lines MBBR9  MBBR13 MBBR17 SSrY5 %Dl DS vel
609 bp 681 bp 627bp 299 bp
Group IV
CMR 25-32-429Q 4 v 46.7 23 MR
Group V
CMR 23-126-161 4 v 60.0 3.0 MS
CMR 25-82-88 v v 50.7 25 MS
CMR 34-44-40 v v 46.7 23 MR
01-77-1 v v 427 2.1 MR
CMR 23-149-117 v v 52.0 26 MS
CMR 32-24-20 v v 56.0 258 MS
SM 937-8 v v 453 23 MR
CMR 23-126-120 v v 65.3 33 MS
9  CMR 31-37-105 v v 44.0 2.2 MR
10 (V3 xR) 20-15 v v 42.7 2.1 MR
11 CMR 25-55-28 v v 46.7 2.3 MR
12 SRIRACHA 1 v v 38.7 1.9 MS
13 CMR 31-06-103 v v 38.7 1.9 MR
14 CMR 25-105-47 v v 50.7 2.5 MS
15 CMR 23-107-4 v v 38.7 1.9 MR
16  CMR 24-89-65 v v 46.7 2.3 MR
17 CM 3299-14 v v 38.7 1.9 MR
Susceptible variety control
1 DOA Rayong 9 v 65.3 32 MS

Note : % DI means percent disease index, DS means disease severity, MR means moderately resistant, and MS means

moderately susceptible.

dyunanimaasg

a v v v 9 Y] v & v & Y] ! a A v & !
1. avrnugusmumlsaluliondudsnda 50 Wug/aenug wazamsedanguauguiinsianulavisiun 5 ngu

2. Wug/meug Sudsndanideudiinunulsaluluddnuig 26 Wug/aenug
3. Wug/aneiug dudevaennoutnsgeunelsalulndfidnuiy 24 siug/aenug

4. lufimnuduRusS A UsENINNTuRe TN ULaE SEAUAMUAUNIULSA LU LU DI UA Us
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Evaluation of Sugarcane Varieties for Juice Production at the Huai Sai Royal Development

Study Center, Phetchaburi Province
audan Auneuia®” asudu Aignla” fiadnt wiauda" Astius wanzussann’ ussal geae" afinn $ai3a9” wyssal (llew
nas” uwws Awdie inFuednd MAUTAY Tnyad wieguwa® dud Bewla”
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Nareerat Choochuayl/ Adipa Ruangrangl/ Pacharawan Niamthongl/ Nopporn Siripanichl/

Kriengsak Chartpreedeey Paiboon louchumpoLS/ Santi Jaemjaia/

ABSTRACT

Testing sugarcane varieties and cultivated technologies suitable for local agro-ecological conditions is
important and challenging. This experiment compared the sugarcane varieties recommended by the
Department of Agriculture (DOA), Thailand, used for juice production. Four approved varieties developed from
the Field and Renewable Energy Crops Research Institute (DOA Srisamrong 1, DOA Suphanburi 1, DOA
Suphanburi 50, and DOA Suphanburi 72). The experiments were conducted in November 2023 - November
2024 at the Huai Sai Royal Development Study Center, Phetchaburi Province. The results showed that DOA
Suphanburi 50 and DOA Suphanburi 72 gave the highest total fresh cane yield 7.8 - 8.0 ton-rai™ (3.18-3.26 ton-ha’
1. The juice brix values of the four sugarcane varieties showed no significant differences, ranging approximately
from 20.0 to 20.5 °brix, which falls within the standard brix range for juice cane. In addition, the squeezed
sugarcane juice exhibited attractive colors, ranging from yellow to yellowish-green, which are appealing to
consumers and highly demanded in the market. Therefore, the juice cane varieties DOA Suphanburi 50 and
DOA Suphanburi 72 are recommended for cultivation by local farmers in the area of the Huai Sai Royal
Development Study Center, Phetchaburi Province, and nearby communities to enhance their supplementary
income.

Keywords : Juice cane; Testing technologies suitable for local agro-ecological conditions
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Table 1 Comparison of cane elongation, internode length, stalk size, and stalk no./stool in different varieties
of sugarcane for juice production grown in Huai Sai Royal Development Study Center, Phetchaburi
Province, Thailand.

Cane elongation Internode length  Stalk size¥  Stalk no./Stool

Varieties
(cm) (cm) (cm) (stalk)
DOA Srisamrong 1 150.7° 9.4° 11.0° 7.0%
DOA Suphanburi 1 213.1° 13.4° 8.7° 6.7%°
DOA Suphanburi 50 237.6° 10.8% 9.2 5.6
DOA Suphanburi 72 215.5° 13.2° 8.9 10.4°
P-value 0.0046 0.055 0.0101 0.0672
F-test x1/ * * *
CV (%) 18.3 16.5 11.1 279

" Different letters on the columns indicate significant difference as analyzed by single factor in RCBD at 5% significance level.
7 The letters “a, b, ¢, and d” statistically significant differences were revealed using DMRT: *, P<0.05. Values represent C.V. (%).

* The stalk size of sugarcane was determined by measuring the circumference of the cane stalk.

ARMULAZLAAINANUITY UseaUeuuseuna 2568 d11NIBUATHAILINISINYASIIAT 5 nasuddeniaussenenazaaluamas 12568 156



a b
' '
.§ |

DOA Srisamrong 1 DOA Suphanburi 1

1]

DOA Suphanburi 50 DOA Suphanburi 72

Figure 1 Sugarcane stalks in different varieties of sugarcane for juice production grown in Huai Sai Royal
Development Study Center, Phetchaburi Province, Thailand: a for DOA Srisamrong 1, b for DOA
Suphanburi 1, ¢ for DOA Suphanburi 50, and d for DOA Suphanburi 72. Bars represent 7 cm.

ARMULAZLAAINANUITY UseaUeuuseuna 2568 d11NIBUATHAILINISINYASIIAT 5 nasuddeniaussenenazaaluamas 12568 157



e

DOA Srisamrong 1 DOA Suphanburi 1

I il

DOA Suphanburi 50 DOA Suphanburi 72

Figure 2 Sugarcane stalks of after peeling in different varieties of sugarcane for juice production grown in Huai Sai
Royal Development Study Center, Phetchaburi Province, Thailand: a for DOA Srisamrong 1, b for DOA
Suphanburi 1, ¢ for DOA Suphanburi 50, and d for DOA Suphanburi 72. Bars represent 2 cm.
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Table 2 Yield and juice quality of four sugarcane varieties for juice production grown in Huai Sai Royal
Development Study Center, Phetchaburi Province, Thailand at Huai Sai Royal Development Study
Center, Phetchaburi Province.

Stalk weight/Stool Total yield Sweetness
Sugarcane varieties

(Kg) (ton/rai) (°brix)

DOA Srisamrong 1 6.9° 5.6 20.0
DOA Suphanburi 1 8.4%° 6.8%° 20.5
DOA Suphanburi 50 9.9° 8.0° 20.3
DOA Suphanburi 72 9.7° 7.8° 20.3
P-value 0.038 0.048 0.05

F-test *x2/ * ns

CV (%) 15.9 15.6 1.0

" Different letters on the columns indicate significant difference as analyzed by single factor in RCBD at 5% significance level.
” The letter “a, b, cand d”’ statistically significant differences were revealed using DMRT: *, P<0.05. Values represent C.V. (%).

' The stalk size of sugarcane was determined by measuring the circumference of the cane stalk.

DOA Srisamrong 1 DOA Suphanburi 1 DOA Suphanburi 50 DOA Suphanburi 72

Figure 3 Juice color in four sugarcane varieties for juice production grown in Huai Sai Royal Development
Study Center, Phetchaburi Province, Thailand at Huai Sai Royal Development Study Center,
Phetchaburi Province: a for DOA Suphanburi 1; b for DOA Srisamrong 1; ¢ for DOA Suphanburi 50;
and d for DOA Suphanburi 72.
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IMINTIVYI
Development of Sugarcane Production Technology Utilizing Plant Models to Enhance

Efficiency in Soil Series Group 44 in Ratchaburi Province
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Payuda Salabsri Supaporn Sukto?, Preecha Kapetchudom®, Udom Wongchanapai' ,Udomsak Duanmeesuk’

Abstract

The objective of this study is to enhance sugarcane production efficiency using a crop model
appopriate for Soil Series Group 44 in Ratchaburi Province. Crop modeling was employed to identify the
relationship between environmental conditions and crop yield and to predict sugarcane performance under
varying scenarios. This research involved developing sugarcane production technology within the crop model
under various management conditions. A decision tree model was used to analyze and identify key factors
to determine the most efficient sugarcane production technology package.The appropriate sugarcane
production technology derived in 2022 was tested on farmer fields in demonstration plots. Five lead farmers
in Chom Bueng District, Ratchaburi Province were selected to conduct these demonstration plots using Khon
Kaen 3 sugarcane variety and applying chemical fertilizers based on soil analysis results. The fertilizer
application rates were as follows:Plot 1: 18-9-12 (N-P205-K20) Plot 2: 18-13-20 (N-P205-K20) Plot 3: 11-13-
20 (N-P205-K20) Plot 4: 15-6-20 (N-P205-K20) and Plot 5: 18-13-30 (N-P205-K20), applied twice during the
growing season.These were compared with the conventional farmer practice: 15-15-15 at 50 kg/rai + 46-0-0
at 50 kg/rai. The results showed that the test methods yielded an average sugarcane production of 21.63
tons/rai, which was not statistically different from the farmer practice yield of 19.97 tons/rai. However, the
test method had a slightly lower C.C.S. (Commercial Cane Sugar) percentage at 13.56% compared to 14.38%
from the farmer practice, a difference of 6.04%.Economic analysis revealed that the highest economic return
was achieved with the Department of Agriculture’s method using chemical fertilizer based on soil analysis

(15-6-12 N-P205-K20, kg/rai), generating a net return of 20,969 baht/rai and a benefit-cost ratio (BCR) of 2.90.

Keyword : crop model; Soil series; Sugarcane; fertilizer managerment; Ratchaburi
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nadnsAldannslduuusiaesnisesaivlnvesiia Aennudilalunszurunsmaasyiivlnvesiva sauvald
weluladfusnzandmsunsuanfinielilinandngsiian uuudiassmsiiqgdulavesiiy 34 19ufunuresesd
A o el uaztdudunuifaanumdnnmwinermans s1annsald wwudraedlunisaanisalanim
YBITTUY ANLNTEUINANTA T IULUUTIa8 158 UURziUA suudasedisls uaglinandnuintesifiosla aneld
A15¥AN198199 (8350%8 wavmAmy, 2500) usnaniilugaed 2559-2561 liin1siauinuusiaesdesianieitug
FeannsaildUssfiunandndosluanind laivininldlasuuudiass canegro fUszAnsangedauiusass
AquaCrop Q’Qﬁ%’aﬁi”lﬁ'@iu%’ayjadmﬂﬁﬂimﬁmmawﬁmléf&i"w vausfinuusiass APSIM Selddiiunisnaaeulufiui
meananauaznianzfusnluuefiuuusiass APSIM delalldduiunslufufinianarsuasmang Tuan urtinsusuen
FusraAvsmaiugnasuvesdesusvouliu 3 uasueaia 92-11 udluniangTusenideunile (Bandara etal, 2021)
TnenuimananueanunInsilasuase (actual yield) 3nnudasignsnitwandngsaniinmsazldsunudneninees
ity 9 (attainable yield)

nauYARuT 44 LﬂuﬂdmmaﬂuﬁuﬁmauLLa“asﬂummﬁuu,ﬁﬂ Usenaumeyniu 3 ¥a Laun Yafu Juiin (Cu)
YU uyana (DK) uazgARUINDY (Ng) ﬂammummumaﬂwmumuﬂamummwmwmm MNAY neudiuie
pznauLons1y Ugﬂsmmw,ﬂummLaﬂuaammuﬂmq nssrueinAeutned Augauauysais daildediadefu
YS9 IALAAULILIY WAL dn1sgnYEdatanats g deviAuuaninduisnivegdrdluulasign
Tagvild muﬂmiawuuamwLqum'ﬂwmu, 2548)

nisnmnuainalulagdnisnans oelydeyalasuuuinass DSSAT (DecisionSupport System for
AgroTechnology Transfer ) HAN1SANTUIUNARDILUYAAUNUIIRAY WU sl ieadsnanan
TndiAssturuugin “Vededn” dnsudosdmivaans uoonidsaniowaslinandnganiniamuugiimiu
Awuzi1Jen1uAIILATIERANYINTNIYINITNYAT LazuuININITIdJev0uneaIng N15UILUUTIA0IN YL
Uszgnaldlunisiauimalulagnsndnuasiinseimanguestesitwandn (Yield Gap Analysis) 9aelvause
UsudgsuazifiudszAnsnwniswdelidaummzanluudasiiuild ossndeuazame (2540) 1614 wuusans
canegro Tulusunsy DSSAT 3.5 Uszilunandnseslulsewmelneg nisimuawmalulagnisuindeslddayaainnis
188%@01UNTlN1THENDalABLUUTIa8Y canegro T DSSAT (DecisionSupport System for AgroTechnology
Transfer ) sUssidlunandniimsagldluiiufiugnddaluvssmelng 10 Smin uardufunandnaiadiotinszsin
Finvesnandn wui nandnfiersaylafidnsening 31.4-36.9 fu/l3 uavnanAnaTailansening 10.6-19.6 fu/ls
Fovinwesmandnads 17.3 du/ls lkiflentagslunisensedunanand ol stuanifuld drutiadedu léun
{Jo Yoty 150 wazuuas Lifivansenudenandn (Uvuazaaiz 2561) senuindiethmmmuadumaluladveaey
’LuﬁuﬁLﬁaLﬁuﬂszﬁm%mwmiwémé’aduﬂfjwqmauﬁ 44 waUTinaieluseTiods 1000-1200 . ulasanisiisde
ponnasuidelulasimsidouasiammaluladnisfiuussansamnandndes Imunsaunudneninvesiud
FadunslasnideiifunmsdesenainlasinisidsaimunnalulagnisUssansamnanandoslud 2599-2561
FavaugiuunadenitusSosfivianyay nuin Wug KKO7-037 wanzausuiud wdsldfinnslddeinisaudude
Fanmuazedunie Jsldthesdemnuifnanumaseuiindslul 2565 a wannwasns sunevends Sminswys
vuufindugaiudl 44 Taesdunisusudmnivesiusdes (Fu Wus KKO7-037 uay LK92-11) dwdu nslden
TWAULUUINADY Canegro ag APSIM
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U 2566 wrlulaglagnihluvenenalussrunlassunuunguinuasnsuuadiveg) duauiueu dneveuds
FJanTns1wys 911U 5 wlag uwlatas 3 15 ienmuikuudnassiivdmsunisaianisalnandndesluyniui 44
P MAZ TN T AUTUNUT

¢ ad o a
qﬂnimuamﬁmﬁmmm'\u

1. MugoosvauRiY 3
2. Juinilgns 18-46-0, 46-0-0 Uag 0-0-60
3. answndidesiunasidndngivg
4. gunsaidmsumaiudeyanandn esdusznautemanin waztina
5. 1A3ests
6. esilsmAauiles (Invuman)
7. @999
Uspguiuasiiududdnauinuessine nauduaiunisineas luiud nieudnidoninuasnsdifinrumion
suddumslasiinaluladmsuandesdldannsmaaeud 2565 uvenenagnguinunsnsuladivg o uiusy
o.aeudls 5197 Mullunmssgminadieunaiau 2566 - Sunan 2567 Tnsutadu 2 Ysuuseanadifl 1 (@ 66-ne. 67)
Lifiununisnaaes Suauwlasiunuy 5 wlas liudiegieauneuyan wuudu composite random sgAuANEN
20 wuRns delingiandAniaed 1un amnudunsa-ans (pH) Sunietng (6OM) Weavesa Mduuszlov
(Avai.P) Tnunaidenfiuaniuasuld (Exch.) lusanguaruiinsgsidaetsiu wesdfUanns drinddouazsinmn
nsinwasiendl 5 wiadu 2 558 dud nssuisnaasuuaznssuisinumsns Taenssuisnaaey nslddonnue
AATIERAUAILAULEIYINTUIYINTNYAT (N99TTRRUITITENITNEANIINITNYAT NTUIYINITINEAT 2564)
Fronslusidenanteliios udddnu 2 afs adeil 1 Tasesitureuugn do 6-0-0 18-46-0 wag 0-0-60 nadifiAu
fiAendunse-rne (pH) 1nnndn 7 WhwdsuandeySe (46-0-0) Wudewesludioudamn (21-0-0) wiady wlasi 1
spusIeIITLuEth (nn./19) 15-6-12 (N-P,0,-K,0) Tdles 46-0-0 8051 22 nn./l5 18-46-0 §n51 13 nn./l5 0-0-60
§as1 20 nn./13 wlasdl 2 sedusImeIsTLLEh (nn./15) 27-6-12 (N-P,0,-K,0) dlJeigns 46-0-0 §wsn 24 nn./13
18-46-0 $m51 13 nn./l3 0-0-60 8031 20 nn./ls uasil 3 seRUTIREINTAUULI (NN./L9) 15-6-12 (N-P,0,-K;0)
Tdty 46-0-0 8031 22 nn./l5 18-46-0 §as1 13 nn./15 0-0-60 $m51 20 nn/l3 wdasdl 4 seAusIMEIMTALLELN
(nn./19) 21-6-12 (N-P,0,-K,0) lddJe 46-0-0 8051 36 nn./l3 18-46-0 8ws1 13 nn./ls 0-0-60 8031 20 nn./ls wae
wlasd 5 seRusImeIiuugii (nn./15) 21-6-18  (N-P,0,-K,0) 1d1]e 46-0-0 $m31 18 nn./13 18-46-0 §a51
13 /15 0-0-60 8031 30 nn./l Adsdi 2 ladeidlodosany 3-0 Wou dsgn TneAsTsedunudanay uwwady
wlasil 1 Tdte 21-0-0 8m91 32 nn/ls wlasdi 2 Taty 46-0-0 81 29 nn/ls wuasit 3 Tade 21-0-0 $asn 32 nn./ls
wasil 4 Tdte 21-0-0 8n91 46 nn./l3 udasit 5 Tty 46-0-0 8ms1 23 nn./ls
msfdafuieltusanuaulutasdiubn o1y 1-4 ey wdiddansnaidaviuilonrgundmiviviivggiden
wazdvistnudanu Auuzinsimmanees Jesiuidalsausamnuenudndulasmumuuztiivensiignnmsnums
uaznsaisvennumsng was 1 wavutasd 2 Tadeweduazedln afausn 15-15-15 8 50 Alandu/ls uasedsdl 2
031 2500 Alan$a/ls Turraieu nquniau wlasdl 3 uae 4 Tadeied adaflusnsesiiundondgn 15-15-15 Sax
50 Alandi/ls wasasadt 2 46-0-0 WeflmnstuRemelufouningiau was 5 lataniuardetln afausn 15-15-15
091 50 Alandw/ls wawadadl 2 §n91 2000 Alansu/ls Turaaieu fquieu (Table 1)
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Anwinsaiyivle oin anwgs Taeinan vuiedn uazifuifeidesidesiy 12 e lasifudeyasn
wasdasay 2w wne 8 Wes Taufiud 48 asw. Tngldsregvinessarinoum 1.5 wns iufewandndlososany
12 1oy Feiminuandninnueniduazauindl ldsandegiulasay 20 61 antuiluiuiediesgy
arunmindon (CCS) uarduiindunuueudaznsnisinnesiteyanadflnglusunsudisaguiissduanuioniy
95 Wofidud tufindiuruddels duruguinans vesdes Umiinan wagA1AumIUSoY (Bdi0a) wiousia
nvaeuteyansvaaeuTins1zs Heulvvesaudiananeuunumarsugia 1wy dunufuuds el dlsans
Benefit Cost Ratio (BCR) lénaluladflmangay nisuszifiunanisdiiunuveisna dionen malulad Tug
nwasnsuinalndifes wie inwmsnsfifiuniinmnunsedisadeiuiuiinaaoy nisiinousy n13 Anwigau Laaun
wazuanidsunnudasrianuasnagugndeslsauluiiud

nstuiindaya
1. Snunuaskaznedenunsnsiitnsuulamagey
2. ifin GPS vewUadsiuiuy
3. Liudeg AU edsliaTgy audAintinenmuesiu warandanisaiivesdu WesujiAnisdninidouas
FimuINTAATIUAT 5
4. Yeyagnileuingn W Uiy wagdunuduen Sudu (Figure 1)

5. naNARLATsAUTENOUTBHaNAR THuA Sruiudwiels Anuenddos Wuuuguinatsdtady nandnnsls uay
AL MTARTIEiTeya TeyasidUszneuveandnuazdoyamATYgAmans aouiiviinsmaase ulas
inumsnsiinginlasans $10u 5 udas

522 IUlATINTT: WoURAIAN W.A. 2565 — AULEU W.A. 2566
%’mi’qu%ﬁﬂ%mmﬂfmﬂuﬂ 2565 agluinauiiiieaneronIufaIN1T1e999e (1,200-1,500 as./U) wilul 2566
USnauludninund Tneamngluggieunaziuggeiu gamgiigeninduni Taednldgeants 41 ssrnwaidoa uasil
Snwuroinieuiauds (Usmamlusiuiad 1,281 uu) (Geyaanamilgniesinerfmiasmys, 2567)

RIGERE RN

Wisuiiousnindsves 2 n35u38 WU Paired t-test Ingldigns t = d/ (sd / vi) Taefl n Ae Sruauguesdoya
MINAN p-value < seautdAny (9 0.05) Ufiasauudgiuaud HO wazasuindianuwanssegedlided Aty vinen
p-value >= sgAutledfty sousu HO uazaslirlufianuwansnsedraitudAty (NSUAvINSINENT, 2553)

NANTSNAADILAZIANSAINE

o A a ¢ o ° = a v = v o v
nsAadanuazdnszinunnIAna1imalulagnsudndesainmsnaaeuludl 2565 wdaviudasiuiuy
wazvenenagnaunensnsulatlugiuaniusu Jaduiiuiivgndesuniigavesdminsivys antuwseuiiisuiu
Yanu 44 Faduyaiun dalddauuzidinisdnnissinemsndnilvunzaueg1auiase Ngaldidadaduduun
Usgnau 1y 9iion1e N15dnnisuuad WWudu inwasnsaiulngdelimsuanudeinissnemsnuiaswas vned
o a o Y a a ' a a % 1 A da =V ya 1Y Na v
AustumMsianmsauielivsinaiismenansasydulan Soulvnandand  Jelainisverenaldinalulagil
INNITIATIERRALNAFBULUUTIA0INY bakn n1sldiugdesveuniu 3 n1slddenuainsisvauiion1snandey
Tunguyniu 44 luiuiduauiudy snneveuds Yminsvys nedadannuasnsinidanuaulea usodu
wlasdunuulunsaneveawmaluladvesnsuinisinensludinund ug nieaudnesetielansll 91 5 59 9
ay 3 15 TIunNuianun 15 15 (Figure 1) (Table 1)
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Figure 1 Monthly rainfall in Ratchaburi Province during 2022-2023.Source: Ratchaburi Meteorological
Station (2024)

Table 1 GPS Coordinates of Master Farmer Plots in Sugarcane Fields in Berkpai, Chom Bueng District,
Ratchaburi Province (2022-2023) of Farmers Master Plot in sugarcane field in Berkpai, Chom
Bueng district Ratchaburi Province during 2022-2023

Farmer No. GPS
X y
1 556179 1511878
2 564316 1518521
3 555661 1511415
a4 556076 1513978
5 563849 1519822

Note: Five farmer plots were used as master plots.

HaAlAsIzAY Wasiuuuuiivgndestian pH egluthadunsafieinadniies 5.46-8.24 fBunieingeglusesu
ssuunans 0.61-1.43% dneavesaidulszlovidoutrsifaunats 9-20 un/nn. MnumaGouiuanasuld
Tusgdusin 57-74 un/nn. msldmumaluladvesnsuivinisineas 3sdinsldlulasiuluuiunage 15-27 an./ls
Jeolaauia 3-9 nn/l3 uaztelnuna 6-18 nn./l5 llelfieuiumaluladinunsns wuin inuasnsiinslideiniinga
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16-16-8 16-20-0 46-0-0 15-15-15 16-8-8 Uaw 20-8-20 8w 19-50 nn./lf eAniduuTuusmenmns wuidinsld
Tulasiauegluyas 8-19.5 nn./ls weavlesa 4-11.5 nn./ls wae Inunadey 4-11.5 nn./l3 (Table 2)

Table 2 Recommended Fertilizer Nutrients Based on Soil Analysis, and Farmer's Fertilizer Nutrients for

Sugarcane Production in Farmer’s Fields, Soil Series Group 44, Ratchaburi Province, 2023

Soil analysis Fertilizer nutrient  Fertilizer of farmer (kg/rai) Farmer’s
pH OM P K base on soil Fertilizer grade fertilizer
Farmer analysis nutrient
(%) (ppm) (ppm) (N-P,0O5-K;0) 1 2 3 4 5 6 (N-P,05-K>0)
(kg/rai) (kg/rai)
No.1 7.98 1.43 15 63 18-9-12 50 8-8-4
No.2 5.46 0.61 20 74 18-13-20 50 8-8-4
No.3 6.38 0.76 16 60 11-13-20 25 50 19.5-4-4
No.4 8.24 0.66 9 75 15-6-12 50 50 50 17.5-7.5-30
No.5 6.84 0.73 16 57 18-13-30 50 50 15.5-11.5-11.5

OM=organic matter, P= Available P, K= Exchangeable K
Fertilizer grade 1=16-16-8, 2=21-0-0, 3=46-0-0, 4=15-15-15, 5=0-0-60 6=16-8-8

nswigAvTauazswaudu/ls nslademumeluladveinsadnnisinums dwalirmiugaedevesdosny
wAlulagdueensuIvIN1TNYAT WU 226 1wUAWAT 89031 Aluladuadnunsns Wity 215 lwudins
waliunnsneiunneada enaseYaerguesdeslgniimsiasyiulansafududulng dlefirnuunnsnartaanm
fiuft fu warUSaniny Sufesdinmeaeuiusdesfivmnzaudeaniniu Welildwusdosfimunzansoan miui
delidenuansdinenmussusagiiugosnafiuusz ansam smunuudaesiiv wasileimanandes Tasnisdanisih
519913 WagugTvazanfuiuAifunse -Ausutunse gedud 44 Smiaseyd Tiud Anugananmsnaaes
WU LnwRsnIsed 5 danugsduinniian Ae 247 lwufiues dsaenadesiunaniiinszsiduneutgn wui
18unseing 0.73%, WoaneSaiidulselowy 16 un/nn. wazlnunadeudivandsuld 57 un/nn. %qqaﬂdﬁwﬁ'u
7 dwmalinisesydulnvesdenitu @uauazans, 2565) lufuauenivesd) wui nslddemuAlinsziau
1AUEIENINNNINTTUITVRUNYATNT AR 226 U 215 9y, IngnnssuiSneaeuves audeuazame, (2551)
WU MIEaunNAieEsiAUliameniian Ae 236 au. dnudnuiu/ls liwumnuunnsseeaideddny
SEWI19@0INTIIAE Tnenssuisvesnsdvinmsineasiinade 11,439 du/ls vaeilinwasnsianades 10973 du/ls
Feaonadastunanisfinuvesassnds (2552) fiszyin lulssauiiunumseniafisdwiinuandedels uslidsase
UIUNTUANNBUDIDRY (Table 3)
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Table 3 Stalk Height, Number of Millable Canes per Rai, and Sugarcane Yield in Farmer’s Fields Grown in
Soil Series Group 44 Stalk height5 number of millable cane yield and yield of sugarcane

production in farmer's fields grown in soil series group 44

Farmer Stalk height (cm) NO.millable cane(per rai) Yield(ton/rai)

Technology Technology Technology

DOA Farmer DOA Farmer DOA Farmer

No. 1 196 178 10,037 9,932 18.54 16.99
No. 2 227 213 10,274 10,779 19.85 18.94
No. 3 232 206 10,712 10,173 22.8 19.61
No. 4 230 243 13,036 12,126 24.32 22.57
No.5 247 238 13,137 11,857 22.64 21.75
Mean 226 216 11,439 10,973 21.63 19.97
SD 18.76 26.22 1,524 984.00 2.36 2.24
T-test ns ns -

** significant difference at p < 0.05 ns= non-significant difference SD=Standard Deviation

NaREn wazAunUday U 2565) nuin nsladeniinununaluladuainsiivnIsnens T0uNenIns
5197 4 Qewafinanugns 15-6-12 N-P,0s-K0 nn./19) Iiandndesundign sosaaunfe inuasnssed 5 197y
(11-13-20 N-P,05-K,0 nn./l5) uagdfinumsng 19 4 19 oinina 21-0-0 15-15-15 $2uifu 0-0-60) Iaglél
NaHARBYT 2432, 22.80 uaz 22.57 fu/ls awuddy (Table 4) MafuAIINIINLY YOUABATNTNA 5 518 WU
nssuASvounuasnsuaznsladoiaiinmduuginsldenuadinseiau Taeliainnumnuegi 14.37 uas
13.56 CCS densantnsaaislaiunndretuneadn Weliaszsidunu nslddeauaiiinseinuainsnanduyu
lau1nnInssuiseeanensng nssuIsnslddeniuAdnsieinu nandndeunumalulad v0ansuIvINITNYNT
Taemsldemuaiiaszituuazmumaluladvonnynins flriedegsgn fo 21.63 uaz19.97 du/ls aonadesiy
oy wawany (2554) lémadeudnamislite fuanudesnisvesdesiusuouuniu 3 lwaiudl aamanseu n1sld
JemuAuginarilvinandndesgaauintiu 18.67 fiw/ls neinu anuvunudmnnssudslviauviuldunnes
Auluneada wiluwilundinslddemalulagisinunsnsaziinavilvigssiiannanuninuasgs wiadu 14.37 CCS
Tuvnufinandniinma wuii mslddeiniimumuugiinslidenuaiiesgiiu inwnansmed 4 Qeiedinay 15-6-12
N-P,0s-K,0 nn./L3) Tnelsinandminnnasg il 3.51 du/ls sesasnfe 11s nwnsnssed 5 ([eweduay 11-13-20
N-P,05-K,0 nn./L9) Taelvinandminnnaogd 3.37 #u/ls geninisladeuvuinumsns nwmsns lasinwasnssed 4
(Fpinfinangns 15-6-12 N-P205-K20 nn./l9) Iiuandngsandinandnthmagean Ao 3.29 Andufesay 10.38
WAz 6.26 AUANU (Table 4) (Table 5)
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Table 4 Yield and sugar yield of sugarcane production in farmer's fields, soil series group 44, Ratchaburi

province, 2023

Yield (ton/rai) Sugar yield (ton CCS/rai)
Farmer Technology Yield different Technology Yield different

DOA Farmer (ton/rai) (%) DOA Farmer (ton CCS/rai) (%)
No. 1 18.54 16.99 1.55 9.12 2.30 2.31 0.01 0.52
No. 2 19.85 18.94 0.91 4.80 2.75 2.75 0.06 2.30
No. 3 22.8 19.61 3.19 16.27 3.37 3.02 0.29 9.52
No. 4 24.32 22.57 1.75 7.75 3.51 3.29 0.22 6.72
No. 5 22.64 21.75 0.89 4.09 2.79 3.00 0.21 7.45
Mean 21.63 19.97 1.66 8.41 294 2.87 0.16 5.30
SD 2.36 2.24 0.94 4.86 0.50 0.38 0.12 3.75
T-test x* ** ns ns

** significant difference at p < 0.05 ns= non-significant difference SD=Standard Deviation

Table 5 Yield, sugar yield, CCS and stock number of sugarcane production in farmer's fields, soil series group

44
Farmer Yield (ton/rai) Sugar yield (ton/rai) CCs
technology technology technology
DOA Farmer DOA Farmer DOA Farmer
No. 1 18.54 16.99 23 2.31 12.38 13.58
No. 2 19.85 18.94 2.75 2.75 13.86 14.2
No. 3 22.8 19.61 3.37 3.02 14.77 15.68
No. 4 24.32 22.57 3.51 3.29 14.45 14.59
No.5 22.64 21.75 2.79 3 12.32 13.78
Mean 21.63 19.97 2.94 2.87 13.56 14.37
SD 2.36 2.24 0.5 0.38 1.15 0.83
t test %% *x *x

** significant difference at p < 0.05 ns= non-significant difference
SD=Standard Deviation

AUNU LATHNARBUUNY AUY uaznanauunudaslgnl 2565 wuin mstddeiad aumalulagvensy
MRS veununInTIen 4 (oiaiinay 18-9-18 N-P,0s-K,0 nn./ls) Wielddelsinniian Ae 36,980 um/ls
5998911 Ao nsaIBmumaluladueinsuivnsinuns veanunInITed 4 n1slegns 16-8-8 Sauifu 0-0-60
({enaTine 16-8-17 N-P,0sK,0 nn./l5) wazimaludveanwnsnsaen 4 lnglviseldey 33,892 way 33,824 un/ls
Sowedesunu nui nsladueiinumelulanaidvmainunsveanuasnsned 5 ({oiadinay 18-13-30 N-P20s-
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K20 nn./15) Winanouunugsgaded 25,503 v/l Gegeniinisléloans 16-8-8 $aufu 0-0-60 fildnameuuny
23,769 v1/l3 uaznslidemumalulaBuesnunsnsilvinanauuny 22,559 vn/ls Aadufesas 10.09 uay 28.5
pdriu wiifleAndu snaduvesseldredunu (BCR) 1wis mslddegns nslaveindnumaluladvesnsy
Ansineas  (BCR =2.97) annniilddemalladvesnwnsnslydnadnvesneldnedunu wnilan (BCR = 2.86)
Anidufosas 3.70 muddu aonAdastUNANITVIAABIYEY UINYT LAYETINANS (2555) wuin iileTiAT1esinama
wiswgmand wudl mstddeniimuaniianeiausuiunisldadedunid 15su nansuunumaasegiansgegn
Av 8,985 U/l3 (Table 6)

Table 6 Economic data, yield, cost, income, benefit and BCR of sugarcane production in farmer's fields, soil

series group 44, Ratchaburi province, 2023

Farmer Yield (ton/rai) Cost (baht/rai) Income (baht/rai) Benefits (baht/rai)  BCR

technology technology technology technology technology

DOA  Farmer DOA Farmer DOA Farmer DOA Farmer DOA Farmer
No. 1 1854  16.99 10,045 9,450 25,580 24,150 15,535 14,700 2.55 2.56
No. 2 19.85 18.94 11,014 9,424 29,608 27,208 18,594 17,784 2.69 2.89
No. 3 22.8 19.61 10,300 10,218 31,094 29,110 20,794 18,892 3.02 2.85
No. 4 24.32 2257 11,477 10,465 36,980 33,024 25,503 22,559 3.22 3.16
No. 5 2264  21.75 10103 10640 33,872 30,516 23,769 19,876 3.35 2.87
Mean 2163 1997 10,588 10,039 31,427 28,802 20,839 18,762 2.97 2.86
SD 2.36 2.24 629 570 4313.38 3355.59 3,984 2,878 0.34 0.21
t test *x *% *x *x ns

** significant difference at p < 0.05 ns= non-significant difference
BCR= benefit cost ratio, Prices 1,600 baht/ton SD= Standard deviation

n1sgausumalulagnisnindagvaunensns Insuseiuluiive aunsaiyiule AugeEl Nsan
aunumensidmelulagroinsaivinisinensnisladenuaA1iiageiiu HandawasaunIn Aualry LINnad
HAKFALAYAIUMINUEY NMTansuL TUAIMTINVBUNEATNT 5 518 NUT inwasnsiauienalalumalulagnisnde
detlusgiunelasniign Fosay 95 fauiewslafiunsareneameluladnisliduugimenindds sedufunn
wazn1sssiule lesuanuianelaseauduin Sevaz 77.3 laglimanadn nswsydivled d1lvg wanned lu
Fe7 509837 386U 7 Tdud Frunsliesiziiu uazdunanda diming Sevaz 62.5 uay 57.3 eneladnuamnm
Handn (CCS) Feuar 66.5 laglmugnadn CCS lduansnadumaluladveanunsng wazanduvu Seuas 49.5
gy Fesnsandunuldinnnind uasinwnsnsdesay 45.5 farwienelasedUR (Table 7) funanouiny N3
dreneawmalulag Msiauiazaienannw; wladugiudzmds duadnlng dnneveuds Jandaswys Wun

a

LAUATAT U 20 58 wazdIAUTUAUANISInUaeeamAlulal (Field day) 1383 "mstinyszandninnis

v 6

wAndeslunguyaiuil 44 fawde 193 Tanuasnsfienufianelalulussduanniigavidlugunelulad Wugdos n1s
lddemu Ardeseiau n1sliuInsvesiienunstivinisnens msadvayuladonisudn nslidwuei waz
UalonaliinunsnsuaniaanuAniiiy n1saienennanu nwasnsiiausanudile waglasu Usslewiannnisd
$afanssa anseiausildlussgndldlunsfisdnenmmandndes wouns uazdieveautinuasnsluiiud

P1afes nnsnageunisugndes Tul 2566 taeld Wugveuunu 3 Fuduiugimunzanduiui Weliinuasns
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ansausuldimalulaglunisugniiely wsnvauiuiuil ildnandauasnanauwnuas AUAWoN1TamY Lagasna
ANUTuALlU NN YAINTIY (Table 7)

Table 7 Satisfaction and Technology Acceptance of farmer in farmer's fields, soil series group 44, Ratchaburi

province, 2023

Technolgy Descriptive Satisfaction and Technology Acceptance of farmer (%)
Strongly agree agree Neutral disagree Strongly disagree

1.Growth of plant cane 77.3 227 0 0 0
2.Fixed Cost 30.5 49.5 20 0 0
3. Use mixed fertilized based on soil analysis data 25.5 62.5 12 0 0
4.Cane yield 32.7 57.3 10 0 0
5.CCS 0 66.5 335 0 0
5.Net Profit 44.5 555 0 0 0
6.Knowledge transfer from researcher 95 5 0
Soeaz 43.64 45.57 10.79 0 0

Remark: 5 farmer's fields, soil series group 44.

dyUnan1Inang

neluladmslitondifiofiuamnin uasnandndes Wusvounnu 3 1 wanzanfufiuiluasiuiugn
dou yadudl 44 Smfase3 S1uau 5 910 Wuiiugn 1513 wudn inwasnseusuuasimelalussfumnitgn Tneld
walulaBnisladeinumumuuginislitonuainmesiaiu udd 3 asa Tudesugniiug veuuru 3 wasuusld 2
pdiludenne uavmisld Jelirsafursergnnasydulnfidendenis sauhiudosdanutuiiunzay Suhl
annsaiunandndos uasnandniiniageniinslide wuuinwasns Andudesay 7.67 uay 2.3¢ nuddy
\numsnslefunisanenennudiFounaluladmsndndesvesnsuivnisinunsiigndesaunsniiesdnm il
uvszgndldlfmngausuiuiioues iavssloniluns sdedeslssnu shlansaandunulunssuiunmsnanuas
Wamanandosls wazinnisvenenasioluly

AUaUAR

NITeessliludunisvadasinismsiauiuasUssandlduuuinassiiviioiwuamalulagnswdndasly

[ LY a
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Anwnslddelulasuluszuvdmeadmiunisuandeslufiusiumiled Jandnauasadssa

Evaluation of Nitrogen Fertilization via Drip Irrigation for Sugarcane Production in Clay

Loam Soil of Nakhon Sawan Province

J9nd 9Mavs®” auwed 2ae190s” nAusTIn yurn gund Twsnae”
Rungtip Ngaklunchonl/* Naphong Wasayangkunl/ Kawinthan Bupphal/ Sumalee Phothongzl

ABSTRACT

This study aimed to evaluate the effects of supplemental drip irrigation combined with fertilization
based on soil analysis on the growth and yield of sugarcane in Nakhon Sawan province, Thailand. The field
experiment was conducted on farmers’ plots in Udom Thanya Subdistrict, Tak Fa District, beginning on
February 7, 2025, with plans to continue until 2027. A split-plot design with three replications was applied,
with nitrogen fertilizer application method as the main factor: (1) soil application with drip irrigation (M1) and
(2) fertigation via drip system (M2). The sub-factor was nitrogen rates at 50%, 100%, 150%, and 200% of the
recommended rate based on soil analysis. Preliminary soil analysis showed favourable conditions for
sugarcane cultivation, including an average pH of 7.35, organic matter content of 1.34%, available phosphorus
of 1.5 mg/kg, and exchangeable potassium of 60.5 mg/kg. However, the region experienced insufficient rainfall
relative to crop water requirements, making supplemental irrigation essential. During the early growth stage
(30-45 days), the M1 method resulted in higher tiller numbers per rai at nitrogen rates from 50% to 150%,
whereas M2 produced superior tiller counts at the 200% nitrogen rate. At three months, tiller numbers
between both methods were comparable, with M2 at 200% nitrogen yielding the highest count. Plant height
did not differ significantly between methods, though M1 at 100% and M2 at 200% nitrogen rates tended to

have greater average heights.

Keywords: drip irrigation; soil analysis-based fertilization; sugarcane production
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Table 1 Pre-Planting Soil Chemical Characteristics for Sugarcane Production

Soil - Available  Available K
pH A EC TotalC% OM %
Sample P (mg/kg) (mg/kg)
Upper soil 7.1 0.23 0.71 1.23 1 62
Subsoil 7.6 0.22 0.83 1.44 2 59
Average 7.35 0.225 0.77 1.34 1.5 60.5

FayadnImeaInIA  nteyaanineInialRdesieiow 5 U Tugiel wa. 2562-2567 vesgLneninii
v W 5 % = = a A 1Al = o a A
Twinunsassddonaieuiiounaent Tnogamaiigeaaiadvegil 32-36 esriwailvauayagaiaied 22-26 e
waldoa Weuwisuiouiign vasiinuSuint i euliquisu geaeluiueiou uazanasausagalusuaiau
Arudesnslitivesdos (ET0) geanlutiasmisu-nguniau iesineniadouuasiutios neuszanadluggey
Svnuzggrufiduuasoudsiion aqmamamiwmimLLauaNLLmuUQﬂwﬂuwuwamnmﬂiua‘wﬁmw (Figure 1)

Monthly Average Temperature, Rainfall, ETc. (2020-2024)
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Figure 1 Monthly Average Weather Data of Tak Fa District, Nakhon Sawan Province (2019-2024)

a
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Fuvdsugn wuin gumgiindeseduniogluriag 25.4-325 ssmwailea lnefuualdugamaiaeioidodumais
2499 a'qmlﬁﬁmﬁmimaﬁﬂuisﬁuqq Feonvdsmansznusenuansalunsasayiuinvesiemnldldsuied
W ane ﬂ'%mmﬁgmm’mmaamszmﬂWimmamagjﬁ 496 2 fiadluns Inenudulngannszandnlutisiudl 77, 105 uay
112 Jurasdgn (Table 2)

ﬁumsﬁmmﬁmmﬂ%ﬁwaﬂé’aa (Evapotranspiration - ETc) aaen 126 U Wiy 464.01 Tades lagaad
i ETc geanogszminedudl 84-126 ndsgn daduszoriidesFuinsaiyiulnesnasindmediunasly Turs
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Liummaqmiﬂaﬂ (0-70 'JwaWaﬂ) NUIUSUIUEURY auamwaq 43.1 UadLuns mmmwmmmaqmsmﬁuaqwmamq
Hed gy mmmﬂ‘wmLammusuwmmmLwasmlfusjmmmml,mau (Table 2)

defunnath (Water balance) Tnssinavd3uasluoonainan ETc wuindiandildldansfnay -125.55
fiadwns dzvioutannzviawaauiiluunswesgguan Jsdndudedlasunisyaweiisnistmiasuegsadnane
wisldlinsenunensiasaiiulnuesdey (Table 2)

Table 2 Climatic Data and Water Management for Analyzing Sugarcane Water Requirement During 126 Days
After Planting in Nakhon Sawan Province

Days After
Planting Average Rainfall Water Requirement  Irrigation Applied
(Days) Temperature (°C) (mm) (ETc mm) (mm)
7 27.90 0.00 8.97 8.97
14 28.60 0.00 7.80 7.80
21 30.40 17.40 8.18 0.00
28 30.70 3.20 8.03 4.83
35 25.40 0.00 23.62 23.62
az 31.20 2.70 30.48 27.78
49 27.90 0.00 29.58 29.58
56 31.20 0.00 30.42 30.42
63 31.90 0.00 31.63 31.63
70 30.40 19.80 31.59 11.79
7 29.50 139.30 30.66 0.00
84 32.50 0.00 32.46 32.46
91 29.70 48.60 31.74 0.00
98 31.10 14.60 32.73 18.13
105 28.50 21.90 31.28 9.38
112 29.50 138.10 31.54 0.00
119 28.70 61.70 31.54 0.00
126 29.90 28.90 31.77 2.87
ey 496.20 464.01 239.27

nsantiunisladenuAdnsiziau

sidunslatonuaiinsesifunudugiensaininisnems (2564) Tagldlssosiiusauiunisugn
loun Jewndl 0-46-0 §m31 19.6 nn./ls (W P.0s 9 An/l3) waggns 0-0-60 8m3n 20 nn/ls (W K0 12 nn./l9) dnsu
{elulagiau NAFBUNMTIUHUNITNIAABILUU Split plot $1u7u 4 91 Usenousiy Main Plot fie ni3dnmsuiuay
Jelulasiau 91uau 2 35 leun
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1. m1: Wlulsiaunsiudamtumslmissuuimen
2. M2: Wilelulmsialussuuthmien (Fertigation)

ne Sub Plot fip 8ns1delulasiau 31uiu 4 §ns1 laun
1. Wdelulasiaugngn 50% vesdnsiugtmuaiinsieay (7.5 an. N /L3)
2. idelulasiaugns 100% vesdnsuugtnuAiasiziau (15 nn. N/L3)
3. ilelulasiaudng 150% vesdnsuuziauaiiasiziay (22.5 nn. N/L3)
4. ilglulansiaudng 200% vesdnsuuzihauAIasiznay (30 nn. N /19)

Nan1sLseyLAulnvadesany 30-45 Tu
NNsUsEENTIUUeuancels (Table 3) wudn n35u3s M1 Aldnslulasiau 50% Jd1uuviegs
Ngnfe 3,167 nussiols s0989u1A M1 NHERI1 100% (3,075 nua/ls) wag M2 8n31 200% (3,067 nia/ls) @4

v Y & v o + o A A Yy ad a v % ' =~
agvouliiiuluidnsdululasiaussaniies 50% widlelinieIsnaiusiuiuiineneg 1 minzay WYaunsn
ilulglaegnsfivsednsnmsiuagisusneesnisiasyiiulnaeossy

NaN3R3YLAUlNYadaraTY 3 hau

9ndeyalu Table 4 wui1 3538 M1 Alsidaslulasiou 100% s uiunisuazaugaadsuiniian
(7,442 wiio/13 wazAnugaade 9033 w1 wansliifiufianisnevaswiolulnsioulussfuivanzay vaefingsuis
M2 A8ns1lulmsiau 2000% s wrumisiodegeanlungy M2 (7,417 nie/ls) uazanugaads 86.45 w.

el mslidelulnaiulussuuvatssuudiaglisnanguessavsnmlutiusnveamasiydulneads

liilsuifunislimafuiuiudmenlnenss ogslsfinig nsmevausdduzuuuy M2 Sunldudtuilesesiiong
Aty FssndudesiamunalutiegivieseluievssdunandafiuvinTuasussansammsldeluszoren
(Table 4)

Table 3 Early Growth Data of Sugarcane at 30-45 Days After Planting

Number of tillers/Rai

Treatment
M1 M2
Nitrogen at 50% of recommended rate 3,167 2,625
Nitrogen at 100% of recommended rate 3,075 2,558
Nitrogen at 150% of recommended rate 2,317 2,808
Nitrogen at 200% of recommended rate 2,933 3,067

vanewg : M1 fi Iidelulasiaumsdussuuinmves
M2 fie Tidelulasiaulussuuvativen (Fertigation)
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Table 4 Development of Sugarcane Plants in 90 Days After Planting

Number of Tillers/Rai Height (cm)
Treatment
M1 M2 M1 M2
Nitrogen at 50% of recommended rate 14,533 12,750 83.3 80.88
Nitrogen at 100% of recommended rate 14,883 13,783 90.33 85.53
Nitrogen at 150% of recommended rate 12,117 13,733 75.68 77.58
Nitrogen at 200% of recommended rate 14,717 14,833 77.68 86.45

e : M1 fis idelulasiaumsdussuuimven
M2 fa Tidelulasaulussuuraiiven (Fertigation)

dgunan1naasg

nsfnunslimiiasuuuuneasuiunmslilemuaiinmziiulunsdndosludmiauasaissd wuiiu
femndunans (pH 7.35) BunSeinglusedu (1.30%) wazUSinamleariesa-Inunadouiiduusslovilusziusm
fatunans deyaaninerniawansliniuisnnzaangiigwaziudosluyisdiugguan Tnelusiuiies 43.1 .
Tu 70 Fuusn dewalsimudesnisimesdes (ET0) ganiuimaniwuegsdideddy Jadndusediiiiedukussu
e ednuseRuaNT U ngay mﬂwamiﬁwLﬁumﬂﬁﬂasmﬁyu (0-46-0 uag 0-0-60) hagnAABUNITIA
ulnsiau (46-0-0) #e 2 38 fo M1 (vnafusaususzuuiinen) uar M2 Awluszuuiinen) Tu 4 sedudns
(50%, 100%, 150%, waz 200%) Han1stasaysulaluyae 30-45 Jundelgn wuin M1 fignslulasiau 50% 1o
Sruruviionniian (3,167 mio/l3) uansfiaussAnamvaamsliflemsdusniuimenuiludngm uasludisdos
91y 3 1eu WU M1 a5 100% T uiumieuazewguadsgafian (7,442 mis/ls waz 90.33 vu.) Tavagy
nslihuasuuuuneasiufunmsdamsdemuaiinneiau Tneanzds M1 #saslulasiau 100% uansnailusi
mswasqivlnvesdoslutiedugeuan wasiuunlduiiaslvinandngs msfanunalutiafuifenie Ussiiiu
Usganinmnisdnnislussevenisely

LONE1S919D4

nodeiaundadenisndnnianisinens. 2564.muuziinslddenuaiinseinudmsuivlasegia. wnaisnsy
AWIN5NYAS. 100 Vi

nouesh tnealasey. 2555. mslddedmiusese. 50 v, Tu : Maﬂammiamamumswmsmu U 1 2L QNADY
wazwsnzaslunswandie. Tuiud 14 TQu1U W.A.2555 ol viosUseyunguiTeugi Fu 4 Ein3Tewann
JATYNITHAANIINITENUAS.

dUNNUAMENITUNITORELALUINNENTIE. 2566, $1891UANUNNTINTTUgNERETUNTTHERN 2565/2566.undtaya
:https://www.ocsb.go.th/wp-content/uploads/2023/06/51841uana1un15aiN15Ug N e n1swan
2565/66. dumiile 1 duaw 2567.
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Expanding The Khmin-chan Production Technology Set In Uthai Thani Province
AUUR UsWaE* gans guln” o3d Bunmes” a113e Awdieu”
Sombut Bowonpornmetee'* Supaporn Suto” Oranee Inthong" Daorung Kongthian®

ABSTRACT

Expanding the Khmin-chan production technology set in Uthai Thani Province to increase quality yields to
meet local demand. The project was conducted in turmeric farmer plots in Lan Sak and Huai Khot Districts, Uthai
Thani Province. It was carried out in 2 crop productions, planting in May-June and harvested in February. There were
10 farmers participating in 2 methods: the farmer method using local varieties, using 1-2 bulbs per hole, adding 200
kilograms of organic fertilizer per rai and no soil conditioners; and the testing method using Trang 1 variety, using 2-
3 bulbs per hole, adding 2,000 kilograms of organic fertilizer per rai. Data analysis using Paired t-test found that in
2022-2023, the testing method gave an average vield of 1,276 kg/rai, higher than the farmer method which had an
average yield of 1,004 kg/rai, respectively. There was a statistical difference. However, the test method has a
production cost of 7,410 baht/rai, which is 1,188 baht/rai higher than the farmer method, and the test method has
an income of 19,136 baht/rai, which is 4,075 baht/rai higher than the farmer method, with a BCR value of 2.17-2.99.
In 2023-2024, the test method gave an average yield of 1,324 kg/rai, higher than the farmer method, which gave an
average yield of 999 kg/rai, resulting in an income of 19,560 baht/rai for the farmer method, which is higher than the
farmer method with an income of 15,120 baht/rai. However, the farmer method has a production cost of 17,495
baht/rai, which is 2.21 percent lower than the test method, resulting in a BCR value of 2.22, higher than the farmer
method with a BCR value of 1.71, which is statistically significant. And both production seasons have a curcuminoid

content higher than the Thai herbal pharmacopoeia standard value >5.00%.

Keywords: Curcuma longa L., Trang 1
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NANISNAABILAZINT

wnenagawelladmssdnuduiuluiuiitongiesi sudunsseing 1 naieu 2565 F9 30 fueneu 2567

Tud 2565 duanisddunsiinensnadisiumaaey 10 599 dudunisluilud e kesan woz o.a1udn
2.99t51l fiuflsas 2 e wiseondu 2 nsaids WWud nssiBinumsns fe THedutuituseiiond vaiug 12 unds
sonqu uarldteduvas 200 Alanfusiols waznssAivnaeu Ae MHaliuduiugns 1 Wawug 2-3 undalovau uas
lddedun3d 1,000 Alanfurals Ugnuuuenses wyiaiugale BS DOA 24 svezuan 35X50 Lwufing waveny
Auien 10-11 1feu wudn Ardnswidunnulasdaimnandunse-ana eglutae 55-7.12 Jamnzaulunisugn
vty UTunudunieTngegseving 0.91-3.55 Wosiud UTuw P,0s agsewing 8-228 ppm uazUIuim KO oy
JENIN 76-244 ppm (Table 1)

Table 1 The results of soil analysis from farmer plots in Uthai Thani Province 2022-2023
pH TotalN  EC (1:5) Organic  Phosphorus Potassium
Names  (1:1) (%) ds/m at Matter Beneficial ~ Beneficial

25°C (%) (ppm) (ppm)
No. 1 6.08 0.140 0.03 2.81 6 70
No. 2 5.68 0.059 0.01 1.18 3 29
No. 3 5.75 0.052 0.01 1.04 3 28
No. 4 5.88 0.147 0.03 2.94 6 63
No. 5 6.00 0.140 0.03 2.80 6 66
No. 6 5.66 0.065 0.01 1.31 5 37
No. 7 571 0.061 0.01 1.22 3 29
No. 8 5.64 0.062 0.01 1.25 4 36
No. 9 6.08 0.138 0.03 2.76 7 84
No. 10 5.96 0.138 0.02 2.76 5 65

Fogansiaiaduls S1uaune ooy 2 4 wag 6 Weundagn wudh Suaunevisaesnssuisldinag
uansnsu Tnefidiuune 6,928 7,076 uaz 7,680 ne mudy sntiuiieny 9 weunsniSvaaeuiisiuiune 10,440
ne WINNdINssuIsinensnsiisuaune 9,280 ne tnedAnuwanatunsadfegnaditoddy Wewwnnssuis
yaaouiinisliutnmiosonquunnnt Suaumiesenaiileany 2 4 6 uaz 9 Weundauan wud Suruniesians
Feapansaislaifiernuunndtedu Tnefiduaune 1.69 1.88 1.98 uay 2.85 astons nud iy ATugwiu ooy 2
4 waw 6 iWeundsUgn wudn mnugeiuiaaeanssuIsludanuunnsinetu Taefinauge 12.90 22.58 way 35.19
WURLLAT MNEIAU (Table 2)

ARMULAZLAAINANUITY UseaUeuuseuna 2568 d11NIBUATHAILINISINYASIIAT 5 nasuddeniaussenenazaaluamas 12568 184



Table 2 Growth data of turmeric at 2, 4, 6 and 9 months after planting and yields in 2022-2023

Methods
Age Character Average
Farmer Test
Number of clumps (clumps) 6,352 7,504 6,928
2month  plants per clump (plants) 1.31 2.06 1.69
Height (cm) 11.67 14.12 12.90
Number of clumps (clumps) 6,648 7,504 7,076
4 month  plants per clump (plants) 1.56 2.19 1.88
Height (cm) 21.45 2371 22.58
Plants (Plant) 7,400 7,960 7,680
6 Month  clum per plant (clum) 1.75 2.20 1.98
Height (cm.) 34.84 35.54 35.19
Plants (Plant) 1,327 8,381 7,854
9 month
clum per plant (clum) 2.08 2.66 2.37

Yoyananan wuin nssuiSvaaeuinandmnade 1,276 Alansusiels gininnssuitinunsns dnandn
1,004 Tagdaruunnm1998 190 dsd1AYn19ai s dennd ey gy uwazAug (2560) A sneaoulud uil
many Tueenidsaniloneuuu Tagldiugess 1 SusumalulaBronsinnnnuns aunsedisfiunananuiiudy
Yovoy 41 vaiionafinainandunuduseiuiifindulssnousulimsladedunidluuiinadiinnndy (Table 3)
Toyamaasugaans wuin nsnidnaaeuiivununmangniinsaisinuasng laedidununisudniade
7,410 Wag 6,222 UINABLS ANUAIRY ﬁmi‘]uﬁunuﬁﬁuﬁu%’aaaz 19.1 518ld91nn1suaEn nssuIsnaaeuisieligs
nhnssiisinunsns Tnefisneldiade 19,136 wag 15,061 umdsls sy Aniduseléiiuiulenas 27.1 dndau
selriomsamu (BCR) nssuinmaaeuiian BCR geninnssuiBinumins Taedid BCR 1@y 2.58 uay 2.43 sudnsi
uigununsHARuT e il BCR Wuduldliin wivngarfilsandudununsnsasdssldifutuade
2,887 uwiils videifintu Soay 32.7 (Table 3)

Table 3 Economic data of turmeric farmers culture in the experiment at Uthai Thani Province, 2022-2023
Yields Costs Income BCR

Names

Farmer Test Farmer Test Farmer Test Farmer Test
No. 1 1,029 1,170 6,090 7,350 15,458 18,090  2.54 2.46
No. 2 1,016 1,283 6,090 7,350 15,330 18,983 252 2.58
No. 3 995 1,248 6,750 7,650 14,633 17,160  2.17 2.24
No. 4 973 1,362 6,750 7,650 15,210 21,315 225 2.79
No. 5 976 1,206 6,090 7,350 15,045 17,835 247 243
No. 6 1,042 1,306 6,090 7,350 15,465 19,890 254 271
No. 7 980 1,415 6,090 7,350 14,295 21,953 @ 2.35 2.99
No. 8 1,020 1,296 6,090 7,350 15,015 19,200  2.47 2.61
No. 9 973 1,204 6,090 7,350 15,068 17,970 247 244
No. 10 1,036 1,272 6,090 7,350 15,090 18,960  2.48 2.58

Average 1,004 b 1,276 a 6,222 7,410 15,061 19,136 2.43 2.58

t-Test * ns ns ns

* = They were statistically different by using t-test at 95% confidence level.
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Figure 1 Turmeric plants at 1 and 4 months after planting from expansion the set of turmeric production
technology in Uthai Thani Province, 2023.

- ] . E 1
Figure 2 Turmeric yield from expansion the set of turmeric production technology in Uthai Thani Province
in 2023.

USuaansimesaiivesalunandniiiviiudy wudl nssudsinunsnsdvsunuasinesalueesiade 7.32 %
g9n31n330TTNAaRU (6.47 %) InenndlegaduTinaasimesadusengenitauinsgiuetayulnslng (5.00)

(FineuagInganda, uUd.) (Table 4)

Table 4 Total Curcuminoids in Khmin-chan at Uthai Thani Province 2022-2023

Total Curcuminoids (%)

Names
Farmer Method Test Method
No. 1 7.27 6.39
No. 2 7.90 7.01
No. 3 7.48 6.64
No. 4 6.94 6.57
No. 5 6.86 5.74
No. 6 777 6.64
]
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Total Curcuminoids (%)

Names
Farmer Method Test Method
No. 7 7.61 6.08
No. 8 7.57 7.04
No. 9 6.50 6.46
No. 10 7.30 6.16
Average 7.32 6.47

1wl 2566 finansaidumsiiinumsnsitisiumaasy 10 518 wuin Jeyamsiasapduln Suoune Weeny 2 4
WAz 6 WounaaUan wuin SruuneveanenssuIsladiauunnsisiy Tnefisiuiune 6,928 6,800 wag 7,600 Ne
puddu Susuviediensiilesnsy 2 4 uas 6 ieundaUgn Nu $numiereneviaesnssislifieuuansiaiy Tng
S 1uune 1.80 150 uag 1.75 viasians aud iy miugedu ooy 2 4 uaz 6 Woundagn wuth eugeiusisaes
nssglifianuunneneiu Tnedidwiune 12.96 22.58 uay 35.88 wudung anua1du (Table 5)

Table 5 Growth data of turmeric at 2, 4, and 6 months after planting in 2023-2024.

Methods
Age Character Average
Farmer Test
Number of clumps (clumps) 6,400 7,480 6,928
2 month plants per clump (plants) 1.40 2.20 1.80
Height (cm) 11.98 13.94 12.96
Number of clumps (clumps) 6,400 7,200 6,800
4 month plants per clump (plants) 1.00 2.00 1.50
Height (cm) 21.45 23.71 22.58
Number of clumps (clumps) 7,200 8,000 7,600
6 month plants per clump (plants) 1.50 2.00 1.75
Height (cm) 34.94 36.82 35.88
Number of clumps (clumps) 6,298 7,095 7,600
9 month
plants per clump (plants) 1.50 2.00 1.75

TOYANANTN NUT nssuianeaouiinandsiade 1,324 Alansurels gINNTINTBINYAINT Handn 999 lae
Saruunnsnsogaiideddmneada Reldumnedsuuduseiiufidutulssneutuinislatedunidluumad
111N (Table 6)

foyamaaswgmans wuin nssuAsinumsnsiidununssandiniingsuisinuasns lnediduyunisndniade
8,748 uay 8,495 umsials audau elannisuadn nssuisvedeuiineligeiniingsuiBinunins Tnefiselaade
19,560 uag 15,120 vmsisls pudsu Anduseldifiviuiosay 29.37 dadruseglasionisamu (BCR) n3suis
nAgaUilA1 BCR gandnnssudtinumsns laeilen BCR 10ae 1.71 way 2.22 auddu iwssinananuazsolanle
iy (Table 6)
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Table 6 Economic data of Khmin-chan farmers participating in the test in Uthai Thani Province 2023-2024

Names Yields Cost Income BCR
Farmer Test Farmer Test Farmer Test Farmer Test

No. 11 1,022 1,254 9,125 9,500 15,330 18,810 1.68 1.98
No. 12 1,018 1,316 8,875 9,250 15,270 19,740 1.72 2.13
No. 13 954 1,208 8,600 8,650 14310 18,120 1.66 2.09
No. 14 1,008 1,476 8,875 9,175 15,120 22,140 1.70 241
No. 15 986 1,258 8,850 9,000 14,790 18,870 1.67 2.10
No. 16 1,028 1,368 8,850 9,000 15,420 20,520 1.74 2.28
No. 17 960 1,484 8,825 9,425 14,400 22,260 1.63 2.36
No. 18 1,004 1,326 8,350 8,175 15,060 19,890 1.80 2.43
No. 19 1,000 1,244 8,565 8,715 15,000 18,660 1.75 2.14
No. 20 1,008 1,304 8,560 8,560 15,120 19,560 1.77 2.29

Average 999b 1,324a 8,748 b 8,945a 14982b 19,857a 1.71b 222a

t-Test * * * *

* = They were statistically different by using t-test at 95% confidence level.
USunaansiresaiussalunaniniiviiuty wuin nssuddinunsiivSinaasinesaiuseiade 11.42 % g9

ni1nTsuIBNaaeu (8.68 %) nenndiegrdlivsunuasineialivesnginitaunsgiuetayulnslne (5.00) @nine
wainQiEnin, sUy.) (Table 7)

Table 7 Total Curcuminoids in Khmin-chan at Uthai Thani Province 2022-2023

Total Curcuminoids (%)

Names
Farmer Method Test Method
No. 11 9.99 9.25
No. 12 14.43 10.03
No. 13 9.27 8.48
No. 14 11.63 7.22
No. 15 12.41 9.65
No. 16 11.16 6.97
No. 17 13.17 791
No. 18 10.57 10.25
No. 19 10.67 8.18
No. 20 10.94 8.83
Average 11.42 8.68
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Figure 3 Turmeric yield from expansion the set of turmeric production technology in Uthai Thani Province
in 2023-2024.
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Soil Analysis of Durian Orchard in the Central Region of Thailand
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ABSTRACT

The objective of this study was to evaluate the chemical properties of soil in durian orchards the
central region of Thailand between 2022 and 2025. Soil samples were collected from durian orchards in
various provinces, including Kanchanaburi, Chai Nat, Nakhon Nayok, Ratchaburi, and Uthai Thani. Specifically,
22 samples were collected from Kanchanaburi during March and April. Chai Nat, 43 samples were collected
in April and October. Nakhon Nayok provided 1 sample in June. Ratchaburi had 10 samples collected in
March and September. Lastly, Uthai Thani yielded 65 samples collected in February, April, September, and
October. In total, 141 soil samples were collected for analysis. Soil samples were analyzed for some chemical
properties according to standard methods. These properties included soil pH, electrolytic conductivity (EC),
organic matter content, levels of macronutrients such as phosphorus and potassium and levels of secondary
macronutrients and micronutrients such as calcium, magnesium, iron, zinc, copper, and manganese. The
analysis revealed that the majority of durian cultivation soils had unsuitable pH levels (80.2%), while
electrolytic conductivity was no-saline (100%). Organic matter content was low (70.9%), while beneficial
nutrient levels, such as available phosphorous was low (46.8%) and exchangeable potassium was high
(57.4%). It was found that most of the analyzed samples showed low levels of secondary macronutrients
and micronutrients, falling below the optimal range for healthy soil. This indicates that secondary
macronutrients and micronutrients are consistently necessary during durian cultivation. This analysis can
effectively help farmers plan for efficient soil quality improvement, leading to enhanced fertilizer use

efficiency and crop productivity

Keywords: soil chemical properties; durian orchard soil; soil nutrients; fertility management
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Tugaudsudasniiniy wWeteanaudunsalufiy (hsuimunf, 2534) wagduuzdnieusuussaundainiy
Junsa-aegelildnisloAulian wendnduduuuliasiiuasuazldJendgniandradunse wu wenlulley
Fawln (gns 21-0-0) asl (nsuduaSuNITNYAg, 2563)

Table 1 Appropriate pH value of durian orchard soil in the Central Region of Thailand

pH
Province total  Inappropriate % Appropriate % Inappropriate %
<5.5*% 5.5 - 6.5*% >6.5%

Chainat a3 - a 973 39 90.7
Kanchanaburi 22 a4 18.2 15 68.2 3 13.6
Nakhon Nayok 1 1 100 - - - -
Ratchaburi 10 - - 1 10.0 9 90.0
Uthai thani 65 13 20.0 8 12.3 a4 67.7
total 141 18 12.8 28 19.8 95 67.4

Source: *Department of Agriculture (2010)
Appropriate pH value of durian orchard soil is 5.5-6.5

1.2 M3l

PnMFeTimuiulgnyiteundeainistiiliiin 0-2 dS/m Geauliivn) S1uau 141 dreene Anludesay 100
yowieg g Wensaluuiasiufivgnauiflmmsilinliduwulunndmin (Table 2) Anslindu

[ 2 A A T Ao L a o a d' v < a A a adAa i a 14

myinUsnaundenazangiiniegluiu anunsathluvssdiuneiuanuduiivreandeluduniineiivls (Yuxn, 2549)
a da A @ Y = N = [ a & A @
Aunfiindowsvan loun uealey (Ca) wunii@en (Mg) wazludsn (Na) egluuSinaunnasidudunmeseiiy n1susuuss
Armainbilufudgnnisew awnsaiilalaevinisiiuenuiulufussnslidaiadeuas]ldisnmsusulsmunn
AuiaLiiuUTunaasaganefatunse ililaaduinlaenslddeminniedeaoniiaiiinansduniding ludu
(NIUALETUNTINYAT, 2563)

Table 2 Electrical conductivity of durian orchard soil in central of Thailand

EC (dS/m)
Province total Non-saline % Lowsalinity %  Mild salinity %
0-2* 2-4* >4*
Chainat 43 43 100 - - - -
Kanchanaburi 22 22 100 - - - -
Nakhon Nayok 1 1 100 - - - .
Ratchaburi 10 10 100 - - - .
Uthai thani 65 65 100 - - . -
total 141 141 100 - - - -

Source: *Department of Land Development (2010)
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Table 3 Organic matter of durian orchard soil in the Central Region of Thailand

OM (%)
Province total Low % moderate % High %
<2 23" >3

Chainat 43 38 88.4 5 11.6 - -
Kanchanaburi 22 5 22.7 9 40.9 8 36.4
Nakhon Nayok 1 1 100 - - - -
Ratchaburi 10 6 60.0 al 40.0 - -
Uthai thani 65 50 76.9 13 20.0 2 3.1
total 141 100 70.9 31 22.0 10 7.1

Source: *Somruthai et al. (2023)
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Sudddenuwiulu seunlududiimasarsamau a1dunaszunsy aennadniauniuasliauysaivielindnen
aonNa (w9, 2516) Aulgniseuidaveanesandulsslevigadudunianain a.51vu3 Andudosay 30.0
Suduaes a.doum Aalufosay 27.3 (Table 4)

Table 4 Available Phosphorous of durian orchard soil in the Central Region of Thailand
Available P (mg/kg)

Province total Low % moderate % High %
<15 15-45" >45

Chainat 43 22 51.2 20 46.5 1 2.3
Kanchanaburi 22 12 54.5 4 18.2 6 27.3
Nakhon Nayok 1 1 100 - - - -
Ratchaburi 10 2 20.0 5 50.0 3 30.0
Uthai thani 65 29 44.6 32 49.2 4 6.2
total 141 66 46.8 61 43.3 14 9.9

Source: *Somruthai et al. (2023)
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Ha (dananuiu 1 o) 4) svesdFuliinaniv (lewiuiien) (Eugiisuasamg, 2566)

1.5 Tnunadeunuaniasuld
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FEAUAITIUIU 30 Fegne Andusesay 21.3 vedigeianun wenmufiuivgn wuin Audgnyeuiiiian
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nareudiinia lnaisuanvangludhgnandu wazdiuniluduinaszuialy asuanseinisiluans q neu udiay
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Table 5 Exchangeable potassium of durian orchard soil in the Central Region of Thailand

Exchangeable K (mg/kg)

Province total Low % moderate % High %
<50 50-100 >100"

Chainat 43 10 23.2 10 23.2 23 53.6
Kanchanaburi 22 3 13.6 5 22.7 14 63.7
Nakhon Nayok 1 1 100 - - - -
Ratchaburi 10 - - 3 30.0 7 70.0
Uthai thani 65 16 24.6 12 18.5 37 56.9
total 141 30 21.3 30 21.3 81 57.4

Source: *Somruthai et al. (2023)
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Prelinaiulnsuaziaunimg drliisudusiunuselsauaziuaiuisida d1vass viadivazliuduss
arugoune nandnlile dauninen Jldae savdlid (runansdanadvdgitingn,2544) usinillnuwnaideslufu
wseluluiivanniull asviliiegaldsauunfidounasuaadouanas

dmsuAuidarlnunadeniiuanasulanuusiilals KO 91uau 1600 n$u/dw/d dwmsuunilaie
Inwadeunuwanidsulamngauwusinlade K0 91w 800 nfu/au/Al dmsuiunliaAmlnunadeuiuaniaou
Iogauwuzaiilade K0 d1uau 400 nSu/du/A wudld 4 asweUnussesnisasasiule Ao 1) svasUniu (ednue
Awdafuien) 2) ssezasiminen (Meussnaen 1-2 Whaw) 3) szezingena (Mawenuiu 1 Whew) 4) seesUiulys

' < = (Y
AN (NBULNULNED) (AUNBLASANE, 2566)
1.6 519599 5103 (38579)
INMINATIBRAUUGNNSUNIMUATINAY 91 FIE NUT1 AIEIRTRY AD SIRARLDENNUA10g LY
o & (% a o Y 1 LY 1 a @ Y = (Y 1 v 1
wingan fell 29951l 9wIu 16 Feg1e 910 47 shegi AnduTevar 34 2.019auYT 9 M0ge N 14 fee
a [ v o Y 1 Y 1 a [d [ % a a1 [ 1 A
Anueuaz 64.3 2.deum 1w 4 f@ege 90 30 fegn Anluseway 13.3 swuuntidey wuilldeglugiai
winzal M9l 9.01auy3 3 Medi 910 14 e Anludeway 21.4 2.duum wau 1 F78819 910 30 Mg
Anudewar 3.3 2.97e51d $1uau 1 freg1e 910 47 dredns Anlusewaz 2.1 (Table 6)

Table 6 Secondary macronutrients and micronutrients of durian orchard soil in the Central Region of Thailand
secondary macronutrients

Micronutrients (mg/kg)

(mg/ke)
Province total Ca Mg Fe 7n Cu Mn
800-1500°  250-450* 60-70°  3-15% 3-5  250-450*
Chainat 30 4 1 2 22 12 1
Kanchanaburi 14 9 3 - - - -
Nakhon Nayok - - - - - - -
Ratchaburi - - - - - - -
Uthai thani a7 16 1 3 26 27 1
total 91 29 5 5 48 39 2

Source: * https://aopdh02.doae.go.th/wp-content/uploads/2021/09/Durian.pdf
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mﬂmﬁmwﬁﬁuﬂgﬂnSsjw;l'jwmﬁi’mu 77 $79819 WU AISIRLERH (385719) Ao Sanwanwuiianaglugag
fumnzaudall 2.990518 $1uu 3 Frega 30 47 Faegs ﬁm*ﬁu%@&mv 6.4 .F8um WU 2 FI9E8 3N 30 FeE
Anudosay 6.7 smdangAnudidoglurasiiovanyan foil 299518 S1uu 26 Fre813 91 47 Faghs ﬂmﬂuiaa
a¥ 553 2dBum S 22 Feg1s 10 30 Faesns Anduferar 73.3 svesamulideglutasivanzan dil
q.9v57% 91U 27 Faogne 91N 47 faeene AnluSesas 57.4 a.Foum 91uau 12 F79819 90 30 degne Andu
Sovay 40.0 suasnianudenoglugasiivanzay fuil .9vsd Swau 1 Fede 9 47 Faehe Aadudosas
2.1 248w 1w 1 feg13 910 30 fege Andufesay 3.3 (Table 6) Tnenuindegsiiszsidnlng agny
579389 5ILERY TlATdesginitsiidumseriuinaiimnzay daenldilunmsugniEeu sududesinigli
smsossmERLisALlusEansUgnIaNe

nauvessInTed Wy weadeudimuiAsatestumundusweniobofiy warsmsounardiaruduius
Aoutadutou filsnlasmis lutiinuibivanzan favdsmansgnusosindudld duvessiaeiy 1Wusaife
dosmstuliunandnios uaigvinlyiladd 8 55 Ao widn wusnda dnzdneawas lwdvadu Tuseu Aassu uay
inifa Tumuliiausiuillnsensmuiifinsarauleansaenaasinlilinaldfusmemnaaiuuissgldifiae
nsthtlegasg dednlvguseneusetasafounnelinazaiei uassiumduoasyiililinadmsuanluseu
warluaiaiulagitu fuflarwauysanndu (nsufsmainens, 2568)

dgunanimaasg

dedeeiaulgnnSedluaaiuiionenatsddug wui

1. fufimnpnudunsa-mdlusiilduunzaudndudosas 80.2 Tnewvady : pH wnn 6.5 (Juse) Andudesay
67.4 waz pH Ueenin 5.5 (Hunsndn) Anludosay 12.8

Audenmsthlaifihvesiu (E0) wndi 2 dS/m Gulsiviy) Andufesar 100

fudleduvdetnga (deenin 2 %) Andudosay 70.9

AuAneanesafiduusslovis (Jeundt 15 wa/nn.) Andudosay 46.8

Auflalnunadeuiuandsulsoglusziugs (nnndn 100 wa/nn) Anlufesay 57.4

AuilA1smeMITessmasEsHeglut s llvinzauAeliainIwnsgIuvesRuUgnlinansasd

) ) D

>

A e

ANUBUAR

o [y 14

YoYoUANUNITINSINYRsIuuNwiazaudlueTodngvesdinIfouasiauinisinuasiuni 5 Angunly
ANBYATIETIEdRUnlEluN1Tn IR e

LONE1S919D4

(%

NIUNANNAY. (2534). Al g 1Feeniseusnyaularin. leiauiuana NoenIsImEN,
NSENTINNWATLATENNTAL.
o Aa 1 a wa a ¢ a = o
NIUNRILIARY. (2553). AlanUURNY nTsUuNTInseinTIvaeuiumeall Wiluassi 1).
NIENTIUNYATUALEAVNTEL.
NSEAMINITNYAS. (2553). Awurtnslddefuiiuasegia. nsesnsisnunsuazannsal.
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mMsnsradeuauldldvesitinssianseangnilunansioe
a1slasiundadngiiy azainaas (alachlor) vasiaeufjuifnis @amn. 5
Method Validation for Determination of
the Active Ingredient of Alachlor in Pesticide Products for Office of
Agricultural Research and Development Region 5

48/

waumiing agauasnsal®” Ageyrinid wallewa® onsal nesysas”

Montatip Arunwarakorn” Kanyarat Tempiyaphonl/ Arphon Tongburanl/

ABSTRACT

Method validation study of active ingredients in herbicide formulation products, such as alachlor. The
objective was to examine the validity of the analytical method modified from the standard method to be
suitable for the laboratory equipment as a procedure of the laboratory of the Agricultural Research and
Development Office, Region 5, using the GC technique, Flame lonization Detector (FID), Capillary column type
HP-5, column 240 °C, time 5 minutes, injection 260 °C, detector 260 °C, injection mode Split ratio 50:1,
injection volume 1 microliter, to examine the following topics: Specificity/Selectivity test found that the
analytical method has the ability to analyze substances or be specific for alachlor without interference from
other contaminants. The result of the measurement range of substance concentration 0.2-2.0 mg/ml has a
correlation coefficient (r) value of 0.9992. The result of the linearity of substance concentration 0.4-1.8 mg/ml
has a correlation coefficient (r) value of 0.9998. The matrix effect result showed %ME value of 1.2892 which
was less than 10 indicating that the matrix did not affect the analysis. The repeatability precision test result
of the substance at concentrations of 0.8, 1.0 and 1.2 mg/mL showed HORRAT value of 0.4993, 0.4975 and
0.5947 respectively. The intermediate precision test result of the substance at concentrations of 0.8, 1.0 and
1.2 mg/mL showed HORRAT value of 0.3364, 0.3772 and 0.5446 respectively. The robustness test result from
the adjustment of the instrument by changing the oven temperature from 240 °C to 230 °C at the
concentration of 0.8, 1.0 and 1.2 mg/ml cave the HORRAT value equal to 1.0272, 0.6610 and 0.6218
respectively. The ruggedness test result from the adjustment of the instrument by changing the instrument :
Shimadzu, model Nexis GC-2030 to the Agilent Technologies, model 7890A at the concentration of 0.8, 1.0
and 1.2 mg/ml gave the HORRAT value equal to 0.9804, 1.1327 and 1.0583 respectively. And the accuracy
test result by %recovery value of the substance at 3 concentration levels, 10 replicates, which are 0.8, 1.0
and 1.2 mg/ml, found that the %recovery was 100.09, 101.55 and 99.83 respectively. From the evaluation of
the results of the examination of various parameters, they are all in the acceptable. Therefore, the laboratory
can use this method as a standard method for the analysis of the active substance alachlor in herbicide
products.
Keywords : method validation; alachlor; herbicide products

8 o v aw o i d s o o o
/ dntindduuasiaunsinensiani 5 1w 552 Wﬂ,ﬁ 4 @.UNvaN B.855Me0 2. Feum saluswdld 17150

8
/ Office of Agricultural Research and Development Region 5 522 Moo 4, Bang Luang, Sapphaya, Chainat 17150
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UNANED

nsfinwanuldlaveisiinseviaisesngniezainass (alachlon lundadmaiarsdostuidn i
Tinquszasdiflonmaaeumulilive it negiddaulamnanisinasgilimnauiuieiosdelures foAnns
deifutuneunisufifnuresiesl fiinsieseiingdunnenemsineasnguauiannsnsaiivwas fade
nsuandinideuariauinisinuasiund 5 (@mn.s) lnglénaida GC #m5393u Flame lonization Detector (FID)
Aoautl Capillary vlin HP-5 Tdgaumgiinedud 240 °C 1381 5 U7 aaumninisdn 260 °C aamnilfingaadu 260 °C
Tuuan1san Split ratio 50 : 1 Usunanisda 1 lulaséns vinsasadeuluimitenied laua n15nT1980UANT g
1971229 (specificity/selectivity) WUITIDAATIZARANUAILNTOIINITIATISAETNIDANANIZLALAEMTUET 08
a1raed IngUsIAaINN1sIUNILINETITOU 9 1TaUN NAN1INTINAEULIBINITTA (range) ArAududuresans
Tut19 0.2-2.0 un./ua. l9iAn correlation coefficient (r) 111U 0.9992 tnaugieausy AOAC A1 r > 0.995 NaN3
asaaeUANLduduns (linearity) AAnududuvesansluyg 0.4 — 1.8 un./ua. tamn correlation coefficient (1)
Wity 0.9998 inauiausu AOAC A1 r = 0.995 NANSASIAEY matrix effect TéAn %ME winfiu 1.2892 Fsdientios
1797 10 wana31 matrix JTnaNsENURBNITIASIZY NAN1IATIAEOU repeatability precision V89a5AAIT LY
0.8, 1.0 way 1.2 un./ua. laA1 HORRAT Ay 0.4993, 0.4975 uag 0.5947 Mmuaau Lnagin158ausun1u AOAC
WINAU 0.3-1.3 HaNI1SHSI9deU intermediate precision maaaﬁﬁm’lm“ﬁm%}u 0.8, 1.0 llag 1.2 un./ua. @A HORRAT
Wi 0.3364, 0.3772 wag 0.5446 ANUAIAU LNUSINISEBUSURIL AOAC WU 0.3-1.3 NANTSASIIABU robustness
MNnmsUuanzveaaies lnswdsugamail oven 90 240 °C 10y 230 °C Amnuidudiu 0.8 1.0 waz 1.2 1n./ua.
191 HORRAT 111U 1.0272 0.6610 wag 0.6218 MNa1AU LNUTIN158aL5UAIL AOAC WINAU 0.3-1.3 Han1s
R57988U ruggedness 9MnN15UsUaN e TneABuLAS 0eilaTiAs1edi BtFe Shimadzu U Nexis GC-2030 1w fve
Agilent Technologies 1 7890A fiAnnandudu 0.8, 1.0 way 1.2 un./ua. éiA1 HORRAT Windy 0.9804, 1.1327 uag
1.0583 AUEIAU NUIIN1TERNTUAIY AOAC WU 0.3-1.3 LAZKANITATIAABUAINYNABY (accuracy) tAgmIAT
%recovery VBIENSAAMUETLTY 3 sEeU S1uaw 10 91 Ao 0.8, 1.0 war 1.2 un./ua. wuin 1§ % recovery iy
100.09, 101.55 Wag 99.83 Aua1AU ?fwsgj'luﬁmnm%mwam%’uﬁ 98-102 % PNUNAIIRITAAMTUATNTUT A
11AA11 10% 983 AOAC (2016) 91nN15UTELUNANITATIAOUNITILADTANNY) agﬂul,ﬂmsﬁaam%’uvlﬁwgﬁu oty
e fuinsisannsath BdlulFuis sy lunsnsiiesziansesngus sxarraeslundnsasiarsdesiu
man el

AEARY : N13a5IvAeUANlElAveITIATIEY; axatnaes; arsUesiuidn iy

UNUI

answafitdnYuiiv (Herbicides) vdefiSunlagiluin “ordmen” Tuussmalnefldfussaunsnaouuiy
W& warfuunlduiaviinunniwdes o ewinussulunia inumsnssuiianas Sesndudoniansaiidun
NALIUINTY ansidatriveranaeiiduasiaiiieengndsununisienvesity Tnedudinsiasyivinvessin
M39EIAU (AMEWINEAANTlSaINg1UIaTINNEUR, 2562) Usinudeyanisundiansidniviverainaes Tul 2565 i
U3unae 152,073.20 nn. ﬁmﬁumﬂam 65,064,314.89 U waziutulud 2566 U3 223,260.40 nn. ﬁm’ﬁugam
154,746,577.10 U (FriineuguiivuarTannisineas, 2568) faiun1smuauamnIwYesasIEATITIATEReln
LarUTInaasoongns Insanuiseylfuuaanviels welildndnsasiasdestuidadngiivifguainuaz
wnwasnsilUlglaegnelivssd@nsnin HosUUAn1snsetingdunsnen1enIsnens NUIURRILINITATIIN UGS
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Uadunisudn a5 WWumbenuiuiaseulunisliuinisnsialnszindndueiingdunsienianisinues muny
AMAINAIUNSEU R Tnnduns1e w.a. 2535 lagldiSu1msgiu CIPAC (Collaborative International Pesticide
Analytical Council) wi353n1591n3 8w msgruldanunsavaulsienun Sadedddisiaulasisiinseritu g
v fuRnsisdndudesdinnsvaeuanuliliuedisiinges (method validation) Wieliiulainisiasgiily
oggndioausiug) wazmnzaunsinuinguszasd daduwilsly defmuamumnsgiu 1SO/IEC 17025:2017 Tdimue
AadnwazianzIslunisnssgeuauldlivesis Ae asteaeurrianududunss (linearity) ¥29v83n1370
(working Range) AILLIUEN (precision) AITUAINU Y8435 (robustness/ruggedness) mmqm’faﬂ (accuracy) W@y
AU NNIZLANZAN (specificity) sasarnnallsl uueues msin (measurement uncertainty) (FiWa3364, 2549) WA
Jspidlufeitmneadiinishinsest annsnthluldaenliviels fufuiosfuifinisfatesihnisamageunnuldls
vosTsinTesianseengvslundnfasiasiesiuiiadnsiiverainasslundndasiingsanememsinuas gas £C oy
witla GC-FID 19 Capillary column flannsauenansliinanisiinsizsiunidetie gnifes wiugh wazsandy Wuilveusu
Ialuszauanna

aUnInluazasnig

gunInluazaITAll
1 a5 eadourdalasualnnsaw (gas chromatograph : GO) 62105995 vy msuloseluiedu
(flame ionization detector : FID) §%a Shimadzu i; 1 Nexis GC-2030 wae H17a Agilent Technologies iql 14 7890A
2. Apa N v A capillary column HP5 A1 glulnd aum 18 5 % phenyl methyl siloxane
AHET 30 4. uruaudnatsngly 0.32 wa. anuvunvesiiay 0.25 lulasiuns
3. IpdestsaziBun 4 fuvis (balance) Bvo Mettler-Toledo $u XPE-204
4. \p3eaig1Adigs (Ultrasonic bath) 8% Elma §u T 910 DH
5. 91 IUsUI9T (volumetric flask) type A ¥u1a 10, 25, 500 1.
6. Lﬂ%q@mwmﬁazmaé’m‘luﬁa (auto pipettes) a9 10 100 200 lalasans 1 5 waz 10 wa.
7. 9730 (vial) 3ua 2 ua.
8. AU ozanaaes il purity laisindn 90%
9. nanfusiasidndngiivozainans niulunuaseengs uuusuazegluinusinisseniy FAO
specification
10. acetone (analytical grade : AR)
503
1. wmanmzfunzanlunslinseinaznadeumunionvonaiesnou Taednaisunsgiudifunats 1
ASaaures peak area Tianusazasairuanareiuldiiu 2 %
2. pyaeumldldvesisins e ilnennaeudsinszianu parameter sing 9 feil
2.1 AFIVABUANLTNNIZLAZ (specificity/selectivity) Inan1sVAdoUNITTUNIUTBIFIVINaZANY Ay
NM3ARAITAYANLLNTIIL ETaranefieg1e wasdvinazangluanediliiinsgst #9151 chromatogram laifiiie
YA BUTUMURinvesansivhn1s s
2.2 MINTIVEULT1T0IA L TUEURTS (range / linearity)
2.2.1 A519@0UYIVBINTIA (working range) neidonyaeenududuiifudunssainnisnagaua
linearity 90 3 eaidudu Wasouagulutasildnuaiandusiounudududu 10 seiy sghatosmuduty
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aw 3 11 thasavaedndiedesde thieyaasansmssniemududufuiaududuvesa siiansoiinsgs
16 Tnesfadlden correlation coefficient () voavia 10 Arwndudu laiffesndt 0.995
2.2.2 avrvaounnuiudunss (linearity) lnswnIouarsazarsunnssiuil 8 seduaududy aga
dovarududuay 3 41 ansazanedaduadostio thieyaaiiensmszmisanududuiuen response 3ol
fin (peak) Tnedaslan correlation coefficient (1) vosits 8 Armududu laitfosndn 0.995
2.3 ATIVADUNANTENUYDUUNING (matrix effect) Mensinieuasazagansuasguluiiazaeyn
fi 1 arandudu 3 seiu snseunguialiau f1 nans g9 wagansazareyail 2 wanszritsansiegaiiuvEndiAy
a55gIU 3 AvEIdudu e nans g Wiiegsmauiianududuindufuyad 1 didiesgisoiniedestn
Yow 2 91 udaseaNn1sanaoe (regression equation) 910 calibration curve #a 2 YA AUIAUTUTIEUAUUANGTS
slope TosENTATANBI 2 U0 matrix effect (BME) it muatiosn 109 lifldsansenusenisiiasest (NATA, 2018)

%ME = slope standard in matrix - slope standard in solvent

x 100
slope standard in solvent

2.4 AT19ERUANITIET (precision)

2.4.1 A5I9@BY precision WUU repeatability Fadunsmaaeuanies foRnaieiiu fnaaeuau
ey wdesdleyaifienu Tunadieadu fad

2.4.1.1 MIGRHUANTIATEIULUY 2 §1 (duplicate) fiannadudu 0.8, 1.0 wag 1.2 un./ua. Tneds
asuasguldlurindau3unns wute 25 ua. Ly acetone (AR) U3H1aA3 3930 LW 1@I8LA3 89 ultrasonic bath
Uszana 5 uit Yaeelviansaraneusuimidigeamgiviesuduaudviazargauisliaiuns widldvin vial vun
2 18, Mntudnaasaraneiiosadiaies GC-FID

2.4.1.2 Mam3sudiegnsans oza1naes 48 % WV EC innuidudu 0.8 1.0 uag 1.2 un/ua.
aadituaz 10 91 eedeansshedldlumniniinasuua 25 ua. in acetone (AR) USHneaawn wendee3os
ultrasonic bath Uszana 5 w1t 91niuthoenud s sliudigumgives Usuuiunsdae acetone (AR) 11
asazaneitiaTe GC-FID Tnawieuiuansunnssuveuiagtsaudutuainte 2.4.1.1 Auiumeiads (mean)
ﬁamﬁmwummgm (standard deviation : SD) muAAIALARBUALTNS (relative standard deviation : RSD) uag
Uszidiumie HORRAT 1 HORRAT fiaailAnaglunag 0.3 - 1.3 munausifiansaunves AOAC (2016)

2.4.2 A379&0U precision kUU intermediate precision ‘%flL‘f]uﬂWiw@aaumﬂﬁmﬂﬁﬁamilﬁmf"fu
graaeunuiAediy edesdeyaiieniu lunaisiufu Sinsesifedasufetude 24.1 uiegiinsziimeiu Ty
gUAUAUANTUNMI5 UV AT YA NI AudumALed s (mean) d2uld sauuNInsgu (standard
deviation : SD) AuAAIALAA BUFNTS (relative standard deviation : RSD) wazUsziiiusiag HORRAT 1aeg HORRAT
fosliAraglunig 0.3-1.3 Aunueifasanvas AOAC (2016)

2.5 P529@9UAIIUNU (robustness/ruggedness) TLAT1¥ A 198 19d@150Ea1AADS 48 % W/V EC
Wuieafude 2.4.1 lnedsuannzlumsmeaeuuismnsiines Ae wWasugumaiineduy uasideuaiosile
Jps1e9t AuARas (mean) dauﬁ&mwummgm (standard deviation : SD) A1NHARIALARDUALTNS (relative
standard deviation : RSD) kazUsziduaig HORRAT lag HORRAT siasilA1aglugie 0.3 - 1.3 munusiianssnves
AOAC (2016)

2.6 ATIVABUANIUYNADY (accuracy)
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2.6.1 W38 stock standard (013 81ATALANUUINTFIUOLAIMADTAMUTUTY 2 UN./1a. asluvInin
U33795 111A 500 18, MNTUAY acetone (AR) Uszanaunswan thiviugdewdes ultrasonic cleaner Ustanas 5w
famialifignmgiivios Usutiinnfe acetone (AR)

2.6.2 w381 stock sample LATUNANTATAIUAIDE190¥AIAADST AUAINTY 1 1A./Ua. adlurinin
U393 Yunm 500 1A, 1fisl acetone (AR) Uszanaun3awindngn 1hluiwg 1deia3 eq ultrasonic bath Useanas 15 unil
nduthesnsndsislfBuiignmnives UfutBmessie acetone (AR) aufisTnUsias

2.6.3 WRLNMIAYMLNINTEIU W B TALANINATIU BxannaRs 99.30 % Tiendudu 0.8 1.0 uaz
1.2 un./ua. avududuas 2 91 Taefnansavans stock standard 98 2.6.1 laluvintausuinseuin 25 ua.
/Al acetone (AR) Uszanuedsvan Uagn whluivgdheiaies ultrasonic bath Usgana 15 undi ntuioonuGs
il Builgnmaiivies USuuTumsde acetone (AR) audisdau3unns widldwan vial wunm 2 ua.

2.6.4 WRgnasazaneLilovnen origin Ynansansazans stock sample 18 2.6.2 US11AT 6, 7.5 uag
9 318 TdluvaaTaUsins 1ua 25 ua. $1uIu 10 91 USuUSuInsAae acetone (AR) aufisinuSanms weliidiu
wisldnn vial 2w 2 wa. Mntudnasaraneiegnadueios GC-FD Tnafsusuansunpsgiulundasasiimienls
19 2.6.3

2.6.5 15 suansazauui enne 1 spike O 1Unasasazae stock sample o 2.6.2 U5 uns
6 7.5 uar 9 1a. TdlurandauUSnes aun 25 w811 3 48 gaas 10 91 MNtANEsaYaY stock standard USaes 7.0,
8.75 waz 105 1. Wildaududi 08, 1.0 uay 1.2 1n/Am. atsay 10 91 édﬁﬁalﬁﬁqquﬁﬁm USuUS11msnae acetone
(AR) weildnfuanduihiulaly vial v 2 s, nnfudnasevaeiiegnatiaies GCRD Tnefteusuamsnsguluus
avtangRenly 4o 263

Uszifluf accuracy 1nAN % recovery nasinseesiuagluig 98-102 % mannasiiansandnuansis

USH1041ANIT 10% 89 AOAC (2019)

% recovery = ( C spike - C origin )

C add
C spike = USanmansesngviluansazans spike

x 100

C origin = U3uauanseengvsluansazans origin
Cadd = ﬂ%ummaaanqméﬁlLamaﬂumiasma spike
FTYLLIAT LABU B.A. 2567 DuADU N.8. 2568
gauiviimmeaas viesuFtRmsnguiannmsnsaaeuiivuazdadonisuin
diniTouasiamnnanuasiuni 5

NANTISNAAILAZINTa]

Han13nsIvdeuaulYlnveitiinseiansidn Juiy exarnaeslundnduniarslesiumdndngiy lag
FITINFRUAMANBALLRNILANY tA dN1IETMLNLaUYaIATRY AINUTNIILI (specificity/selectivity) 3339709
AuLtd uldunse (range/linearity) HansENUVBILUNS NG (matrix effect) A213L7 89 (precision) AT1UNU

[

(robustness/ruggedness) ANUQNABY (accuracy) S18azIBEAR

a wva a

1. laan1ieq mungauvons 89 GCFD Tuosd uan1sdias1evIna dunsngn1anisinens

v a o

AN IFYLATNAIUINTNEASIIAN 5 A
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capillary column : capillary column : HP-5, 5% Phenyl Methyl Siloxane
(0°C-325°C) 913 30 4. Whushurguainananielu 0.32 ual.
w1 0.25 lulAsiums

oven temperature : 240 °C

injector temperature : 260 °C

detector temperature : 260 °C

split injector ; split ratio 50:1

carrier gas ; helium 2.0 1a./u1

gas detector : hydrogen 30.0 u@./u1
air 300.0 1a./u19

make up gas ; nitrogen 28.0 18./4

injection volume : 1 lulasans

flow rate : 2 ua./uii

run time : 5 W

2. ANULANIZLAZY (specificity/selectivity)

INNAABUAAAIAzANY acetone 6‘?@16{?@wfl’whazawiumi‘mmaaumﬂ‘%mmaﬁaaﬂqw‘é aan
papsladeaalAsIlaLNIUSIYIIaza1Y acetone (AR) (Figure 1) lWSsULiBUUAYQ IadlATUIALNTUANTNATEIY B2a0
Aaas (Fisure 2) uardynailasinlaunstasazaludiege azanAaes Tundniaeingduns1en1aNIsnens (Fisure 3)
fiF Retention time (RT) 2.238 wui1 383iAsesiimnuaninsalun1siinseiansyi omnuansanyasdmivans svan
aaes TneUsFRINMssUNIUIINaNsEY 9 ety

FID1
150000000

1.05562/

100000000+

50000000+

223878/ (alachlor)

(o}
T T T T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0 3.5 4.0 4.5 5.0
min

Figure 1 Chromatogram of acetone

FID1
250000+

1054987

2.23907 / alachlor

200000
1500004

100000+

50000

(o}

T
0.0 05 1.0 1.5 20 25 3.0 3.5 4.0 45 5.0
min

Figure 2 Chromatogram of standard of alachlor
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FID1
250000+

1705495

200000+

2.23878 / alachlor

150000+

100000

50000

0 A

T
0.0 05 1.0 15 20 25 3.0 35 4.0 45 5.0
min

Figure 3 Chromatogram of sample of alachlor

3. ARV UTIVRIANILTULEURATS (range / linearity)
310150529400 % 2999901570 (range) A 1A LT UT UVDIE1IT d10150T LA 29 Le
fingafsgeanlurag 0.2 — 2.0 un./ua. léif correlation coefficient (1) winfu 0.9992 (nausiwansu AOAC Foalian r
> 0.995) LL@ndns Table 1 wag Figure 4

Table 1 Results of working range of alachlor in concentration 0.2-2.0 mg/ml

Level concentration in test sample (mg/ml) measured concentration (mg/ml)
1 0.2 0.2152
2 0.4 0.4167
3 0.6 0.5988
4 0.8 0.7992
5 1.0 1.0105
6 1.2 1.1805
I 1.4 1.3921
8 1.6 1.5961
9 1.8 1.7645
10 2.0 2.0539

Figure 4 Graph of working range of alachlor in concentration 0.2-2.0 mg/ml

3.2 n150579a0uA1utd uldunse (linearity) A 1A NITUT UIDIATT @1U150TLASIEN
Anuudunse Turae 0.4 - 1.8 un/ua. laan correlation coefficient () winfu 0.9998 (NeusinseaNSU
AOAC #@943iAN r > 0.995) Lanind Table 2 wag Figure 5

3.3
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Table 2 Results of linearity of alachlor in concentration 0.4-1.8 mg/ml

level concentration peak area (mAU)
(mg/ml) 1% Time 2" Time 3" Time average
1 0.4 143455.2784 143538.7125 143675.2779 143556.4229
2 0.6 215937.6091 215663.1462 215584.3733 215728.3762
3 0.8 284108.8023 284472.5745 284269.0516 284283.4761
4 1.0 365886.7091 364908.1119 365993.8398 365596.2203
5 1.2 428479.8620 427083.0210 425922.0875 427161.6568
6 1.4 507101.9825 506026.7219 504956.8563 506028.5202
7 1.6 580337.2668 579665.4498 584063.6563 581355.4576
8 1.8 652023.6704 652091.7201 650216.4565 651443.9490

Linearity of alachlor

700000.000000

600000.000000 v = 363699%- 3175 o

R? = 0.9996
500000.000000 -

= 400000.000000

S 300000.000000

200000.000000
100000.000000

Figure 5 Graph of linearity of alachlor in concentration 0.4-1.8 mg/ml

4. §anNITAEDU matrix effect f\]’]ﬂﬂ’]iﬁ’]ﬁ@%ﬁﬁléfﬁ]’mmimi%ﬁﬂ standard in matrix Wag standard in
solvent 1M&519NIINAMNEUNUSTLIINANUTNTUVDIESIUAMBEITULIAY Yy AUANLTNTUYDIENTIUA2DE19UY
WU X AR Table 3 way Figure 6 mﬂﬁ?uﬁwmm%’umﬂaumilﬁumq y=mx+b 1ag m=slope ¥84 standard in
matrix kA standard in solvent AWM %BME TFawwindu 1.2892 Fafieiiesnin 10 uansin matrix 1aidl
NANTENUADNITIATIZN

%ME = slope standard in matrix - slope standard in solvent x 100

slope standard in solvent

Table 3 Results of matrix effect of alachlor in concentration 0.8 1.0 iz 1.2 mg/ml

concentration in measured concentration (mg/ml)

test sample standard in solvent standard in matrix

(mg/ml) inject. 1 inject 2 mean inject 1 inject 2 mean

0.8 0.7934 0.7904 0.7948 0.7786 0.7749 0.7760
0.8006 0.7948 0.7725 0.7782

1.0 1.0050 0.9988 0.9991 0.9926 0.9932 0.9911
0.9942 0.9983 0.9924 0.9862

1.2 1.2066 1.1851 1.1920 1.1944 1.1966 1.1784
1.1928 1.1836 1.1621 1.1603
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1.400000 y=0.9929x + 0.0024
R%=0.9997

o
Q
£
© 1.200000 prerriil |
g _ 1.000000 standard in solvent vXﬂ,,...--.......u-
= E . "'"”".nu<A
5 © 0.800000 JR y = 1.0057x - 0.0238
'g - R?=0.9984
g 0.600000 standard in matrix
S 0.400000

0.200000

0.000000

0.6 0.7 08 Measure@Concentratidn (mg/mL) 11 1.2 13

Figure 6 Graph of matrix effect of alachlor in concentration 0.8 1.0 ey 1.2 mg/ml

5. 1599@UANULIUE (precision)
51 ARADUANTIES (precision)  WUU  repeatability  precision  lagvinnisvnaes
Tughananfientu 7 3 seduanududu Ao 0.8 1.0 way 1.2 un./ua. 1éAn HORRAT winffu 0.4993, 0.4975 waz 0.5947
MIUEINU LNUTINTEONSUAN AOAC WAL 0.3-1.3 S1azldunuansss Table 4

Table 4 Results of repeatability precision of alachlor in concentration 0.8 1.0 g 1.2 mg/ml

No. concentration 0.8 mg/ml concentration 1.0 mg/ml concentration 1.2 mg/ml
weight (mg) result (%) weight (mg) result (%) weight (mg) result (%)
1 41.2 48.9120 51.0 48.7211 60.9 49.2607
2 41.3 48.8661 51.2 48.8112 60.9 49.0136
3 414 48.8193 513 49.1370 61.5 48.3554
4 414 49.0286 51.7 48.7785 62.0 48.5898
5 41.5 49.1601 51.7 48.6274 62.1 48.6451
6 41.6 48.9537 519 48.9900 62.3 48.3269
7 41.6 48.8832 52.2 48.5167 62.4 48.3373
8 41.6 49.0241 52.3 48.4246 62.6 48.6789
9 a1.7 48.0915 52.5 49.6756 62.6 49.4536
10 42.1 49.5354 52.7 48.8258 63.1 48.2013
mean 48.9274 48.8508 48.6863
C 0.4893 0.4885 0.4869
SD 0.3591 0.3573 0.4259
%RSD 0.7339 0.7314 0.8748
Predicted Horvitz RSD 1.4699 1.4703 1.4710
HORRAT 0.4993 0.4975 0.5947

5.2 ASIAOUAIINT B (precision) WUV intermediate precision lngvin1snaasdluioslunnis
ey graaeunuiieniu wiesdloyaiiodtu Tunaieiudu 7 3 sefuanududu fie 0.8 1.0 uaz 1.2 un/ua. 1¢
A1 HORRAT infiu 0.3364 0.3772 tag 0.5446 muanau Lnaudin1seausuniy AOAC AU 0.3-1.3 s18aztdenlans
74 Table 5
I ————————————
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Table 5 Results of intermediate precision of alachlor in concentration 0.8 1.0 ia¢ 1.2 mg/ml

No. concentration 0.8 mg/ml concentration 1.0 mg/ml concentration 1.2 mg/ml
weight (mg) result (%) weight (mg) result (%) weight (mg) result (%)

1 40.6 48.8293 51.6 49.1030 61.4 49.1624
2 41.5 48.9536 51.8 48.5232 61.5 48.4541
3 a41.7 49.4642 51.9 48.7082 61.7 48.3183
a4 41.8 49.5498 52.2 48.5494 61.8 48.8450
5 41.9 49.2029 52.4 48.6021 62.4 48.5498
6 42.0 49.3391 524 48.6502 62.5 49.3393
7 42.0 49.5823 52.6 48.9171 62.7 48.1173
8 42.4 49.2858 52.6 48.8842 62.8 48.8672
9 42.9 49.4043 52.8 49.0602 63.6 48.3464
10 42.9 49.3327 52.8 48.2272 63.9 48.5469
mean 49.2943 48.7225 48.6547
C 0.4929 0.4872 0.4865
SD 0.2434 0.2703 0.3898
%RSD 0.49390 0.5549 0.8012
Predicted Horvitz RSD 1.4683 1.4709 1.4712
HORRAT 0.3364 0.3772 0.5446

6. 1539AUAIUNU (robustness/ruggedness)
6.1 NARTIVEBU robustness NMIUTUANTIZVB RSB Immﬂ%uqmwgﬁ oven 1A 240°C Tu 230 °C
7 3 syduaududu @0 0.8 1.0 waz 1.2 un/ua. 1ie1 HORRAT wiriu 1.0272, 0.6610 waz 0.6218 MINEIRU Lnaus]
nMsEaNsUAIL AOAC AU 0.3-1.3 519a198ALaA61 Table 6

Table 6 Results of robustness of alachlor in concentration 0.8 1.0 W&z 1.2 mg/ml

concentration 0.8 mg/ml concentration 1.0 mg/ml concentration 1.2 mg/ml

No- weight (mg)  Result (%)  weight (mg) Result (%) weight (mg) Result (%)
1 41.2 48.7018 51.0 48.3764 60.9 48.0875
2 41.3 48.3376 51.2 48.5712 60.9 47.8578
3 414 48.3630 51.3 48.4411 61.5 a7v.7472
a4 414 48.7139 51.7 48.5468 62.0 a7.7287
5 41.5 49.2566 519 49.6034 62.1 47.8689
6 41.6 48.3322 52.2 49.1734 62.3 47.3862
7 41.6 48.3965 52.3 48.7794 62.4 47.5331
8 41.6 48.8968 527 49.0779 62.6 48.1960
9 41.7 48.9124 529 49.2622 62.6 48.9757
10 42.1 50.7787 53.3 49.6723 63.1 48.0555
Mean 48.8689 48.9504 47.9437
C 0.4887 0.4895 0.4794
SD 0.7380 0.4756 0.4396
%RSD 1.5101 0.9716 0.9169
Predicted Horvitz RSD 1.4702 1.4698 1.4744
HORRAT 1.0272 0.6610 0.6218

__________________________________________________________________________________________________________________________|
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6.2 NANNINTIVEADY ruggedness ﬁ]’]ﬂm'iﬂiuaﬂ’l’s"’IﬂﬂLUaEJuLﬂ'ia\‘lﬂJE]’JLﬂi’l‘“ﬁ/i f4%a Shimadzu iu Nexis
GC-2030 \Ju e Agilent Technologles 5u 7890A 91 3 SEAUANULTUTU D 0.8 1.0 Uag 1.2 un/@. laA1 HORRAT
WINAU 0.9804 1.1327 wag 1.0583 auanfu Lnudin1seausuniy AOAC AU 0.3-1.3 518azidunuaniad Table 7

Table 7 Results of ruggedness of alachlor in concentration 0.8 1.0 Wag 1.2 mg/ml

No. concentration 0.8 mg/ml concentration 1.0 mg/ml concentration 1.2 mg/ml
weight (mg) Result (%) weight (mg) Result (%) weight (mg) Result (%)
1 41.2 49.3728 51.0 49.3418 60.9 48.4678
2 41.3 49.0374 51.2 50.4865 60.9 49.6363
3 41.4 49.0964 51.3 49.1658 61.5 49.0751
4 414 49.6516 51.7 48.2017 62.0 48.7327
5 41.5 49.2082 51.9 48.7592 62.1 49.1236
6 41.6 49.3958 52.2 48.8102 62.3 48.6548
7 41.6 47.7257 523 48.0062 62.4 47.1634
8 41.6 47.6790 52.7 49.9197 62.6 47.8107
9 417 48.5508 529 50.1094 62.6 48.3449
10 42.1 48.2874 53.3 49.7282 63.1 49.5097
mean 48.8005 49.2529 48.6519
C 0.4880 0.4925 0.4865
sD 0.7035 0.8192 0.7575
%RSD 1.4417 1.6633 1.5570
Predicted Horvitz RSD 1.4705 1.4685 1.4712
HORRAT 0.9804 1.1327 1.0583

7. HANNIATIVABUAIUYNADY (accuracy ) 1n8%1A1 % recovery U84 alachlor iAUTNTU 3 T2AU TI1UIU
10 §1 f9 0. 8,1.0 WAy 1.2 UN./UB. MIUAIAU WU b % recovery 111U 100.0857, 101.5543 Lay 99.8298
AIUAIRU S18ALLDEALEAIRY Table 8 SNEJ‘EJSLWUNLﬂms?/Iﬂﬁ‘EJEJNiU‘VI 98-102 % ML RANSANEMSUASATIUT U
1111731 10% wps AOAC (2016)

Table 8 Results of accuracy of alachlor in concentration 0.8 1.0ty 1.2 mg/ml

active ingredient content (mg/25ml)

No. concentration 0.8 mg/ml concentration 1.0 mg/ml concentration 1.2 mg/ml
origin add result origin add result origin add result
1 0.2052 0.56 0.7768 0.2670 0.70 0.9870 0.3211 0.84 1.1682
2 0.2098 0.56 0.7754 0.2653 0.70 0.9745 0.3224 0.84 1.1955
3 0.2097 0.56 0.7718 0.2683 0.70 0.9929 0.3193 0.84 1.1536
4 0.2048  0.56 0.7633 0.2658 0.70 0.9760 0.3190 0.84 1.1612
5 0.2095 0.56 0.7649 0.2692 0.70 0.9792 0.3161 0.84 1.1487
6 0.2097  0.56 0.7564 0.2707 0.70 0.9746 0.3204 0.84 1.1540
7 0.2115 0.56 0.7712 0.2772 0.70 0.9757 0.3159 0.84 1.1470
8 0.2074  0.56 0.7698 0.2680 0.70 0.9894 0.3220 0.84 1.1626
9 0.2088 0.56 0.7717 0.2675 0.70 0.9616 0.3245 0.84 1.1469
10 0.2085 0.56 0.7684 0.2663 0.70 0.9832 0.3163 0.84 1.1450
mean 0.2085 0.56 0.7690 0.2685 0.70 0.9794 0.3197 0.84 1.1583
Y%recovery 100.0857 101.5543 99.8298
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dyunan1naasg
aaﬂnwmwwmﬂ%’lmammLﬂswvmmiaaﬂqwﬁa“amaas( lachlor) TundnAauaianstiosiumannmdnJaiag
deldaneiimnsauvounios GC-FID Tunsingsianseangusesatnaesuds insnsaaeuauldldvesis
WATZALNLNAADUTTIATIZUAIN parameter {18 feil nanvanaeUmLS Iz (specificity/selectivity) Wu21
Fihereilauausalun S nssiansS e uaInzanzad s uanseraIraed IAsUTARINMITUNILAINENTEY
HeUu N3R5 19EeUTIvINTIa (Range) AmAaduduvesasiiansnsaiinsesilamaniagaaniutis 0.2 - 2.0
un./ua. lamn correlation coefficient (r) AU 0.9992 tnawigonsyu AOAC A1 r > 0.995 Nan15ATIdaUAIILTY
Eunse (linearity) ArAududuvesasfianunsadnsesd Tugas 0.4 — 1.8 un./ua. lian correlation coefficient () wirifu
0.9998 Wnausiassu AOAC A1 r > 0.995 NaNSNAGEU matrix effect liA % ME Wiy 1.2892 Fafiantfeandn 10 uans
71 matrix lifinansgnuaon153LAI1¥9 (NATA, 2018) NARTIFABU precision LUU repeatability precision V89813
alachlor 71 3 sediumuuty Ao 0.8, 1.0 wa 1.2 un./ua. léA1 HORRAT winfu 0.4993, 0.4975 uay 0.5947 AIuERU
NETTN15ERUSURIN AOAC WINFU 0.3-1.3 NARTITADU precision WUU intermediate precision ¥84a15 alachlor 71 3
STAUANULTLTY A 0.8, 1.0 Way 1.2 un./ua. 1aA1 HORRAT 1A 0.3364, 0.3772 uay 0.5446 AINAIAU LNAIINT
gouSURAY AOAC AU 0.3-1.3 HaRTIT@eY robustness 1NASUTUaNMEvBardodlneABugamil oven 910 240 °C
W 230 °C 71 3 sedurnudadu fie 08,10 way 1.2 un/um. A1 HORRAT winffu 1.0272, 0.6610 uay 0.6218 AR
LU NNFIDUTUAIN AOAC WU 0.3-1.3 NAATIEIDU ruggedness mnmﬂwamaﬂmmﬂa g3 peflaTinsent 81
Shimadzu su Nexis GC-2030 1§ u e Agilent Technologies 5'1,4 7890A 71 3 szAuALEUTY fe 0. 8, 1.0 ay 1.2
sin./212. [4#in HORRAT i 0. 9804, 1.1327 uaiw 1.0583 ANAE AU LNELTINTIOUTURM AOAC Winfiu 0.3-13 uaznans
ATINEBUALYNABN (accuracy) InevnAn %recovery Amnudiudu 3 sefu S1uam 10 %1 fi0 0.8 1.0 waz 1.2 un./ua.
snasddy wuh 18 Yrecovery Wi 100.0857, 101.5543 ua 99.8298 saidnsty Faegluraainasiniseonsuil 98-102 %
psnasT s ANE MU ST INasNANIN 10% Y83 AOAC (2016) agulsinanunsatismsnsivlinsesitinuns
ns19aounldlaveads Avumduisuinsgiud msuiesdJURn15IAT i ing SunT18n 19NN ¥AT NENIY
WauINsnsaRLazUadunisuan an.s
ANUBUAN
YBUYBUAMUNINGIAIERNT UNTYINITNYAT LAZAUIUNAGDINITNYAT NauITouasiauladenisnda
AT T AR navinuditaglianidegaslused
LONET1ND

AN UNNUANANSLIINENUIATINITUR. 2562, @siAdin1dniviy (Herbicides) Wnastaya:

https://www.rama.mahidol.ac.th/poisoncenter/th/bulletin/bul99/v7n3/Herb duAu: 14 nINHIAU 568.
s Tades. 2549, wwamansufiRnmageuanugniesweiziasei. nauAingimandnisumd nsenag

A5130uaY. 124 nii
AinAmuANNELa TAANITINEAS. 2568. Uayadana W.5.U.3nduns8 LaItaya:

https://www.doa.go.th > Home > https://www.doa.go.th/ard/?page_id=85 duAu: 14 NINHIAU 2568.
AOAC. 2016. Guidelines for Standard Method Performance Requirements. Available at:

https://www.aoac.org/wp-content/uploads/2019/08/app _f.pdf Accessed: July 14, 2025.
NATA. 2018. General Accreditation Guidance-Validation and verification of quantitative and qualitative test

methods. Available at:
https://dastmardi.ir/wp-content/uploads/2018/08/Validation-and-Verification-of-Ouantitative-and-
Qualitative-Test-Methods.pdf Accessed: July 14, 2025.
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