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Spatial Analysis and Planting Dates of Wheat Promising Lines in
Ban Thung Luang, Mae Win Sub-District, Mae Wang District, Chiang Mai
Province and Ban Sri Don Chai, Wiang Nuea Sub-District,

Pai District, Mae Hong Son Province

fuvave] Jsyaurde? a15n Yuual? dwus yul® uayy Uszhvg®
gawa Tlaaedwn? wasunn dusan”
Sippawit Punyatuy? Satis Pinmanee® Nipon Boonmee? Nongnuch Pradit®
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ABSTRACT
The import of wheat in Thailand is increasing every year. which is an opportunity of
management approach to Increase wheat production income for farmer. Therefore, analysis
the potential areas for wheat production that are currently being planted, such as Ban Thung
Luang, Mae Win sub-district, Mae Wang district, Chiang Mai province, and Ban Sri Don Chai,
Wiang Nuea sub-district, Pai district, Mae Hong Son province, to be Guidelines for producing
enough wheat to meet market demand. The study divided into two parts i.e. analysis of

wheat growing area using overlay technique with the geographic information system program
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and a comparison of the yield of outstanding wheat varieties on the appropriate planting
dates. Design of this experiment was split plot in RCB with 3 replications. The results showed
that Ban Thung Luang had a moderately suitable area of 491 rai, low suitable area of 6 rai,
and unsuitable area of 970 rai and should be planted with PMPBWS89013 and FNBW8301-
5-5 of mid-November to early January and Ban Sri Donchai had a moderately suitable area
1,584 rai, moderately suitable area 1,584 rai and unsuitable area 894 rai and should be
planted with PMPBWS89013, LARTC-W89011, FNBW8310-1-SMG-1-1-1 and Samerng 2 of

mid-November.

Keywords: wheat promising lines, suitable area, planting dates
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wud1 Thuviavans Sufvanzanseduuiunais 491 13 wangausi 6 15 warituitlionngau 970
1§ msUgnanesitug PMPBWSB9013 uag FNBWS301-5-5 fausidnananaiftoungadnisudsiuiiou
ungea uaztiuadnouds dfufungaussduiiunas 1,584 15 wagiiuiilimunzan 894 13
AITUgNug/aeiug PMPBWS89013, LARTC-W89011, FNBW8310-1-SMG-1-1-1 Uagagiils 2
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Jaugnluiiunganeniawmile Weswndoamgiannidiuidu 4 egrlsinunisugndianadlu
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Turauedaanindunandelsemainddnsiniseenst 3) NguEHEnanaNa1AULIIEE

Y

A g a i a 1 % o [P Y] v Y o W
dieldnaununasananadin uay 4) naugsnavenanliuazaenlivsedu Jainuszauiutednfiniy

[

s WERSUNIINAUTENA WazlialiTi1ege SuANfeIn1sletiand 382 fu lngiiui

[

nanUMaandAyesUsswndlng laun 61tneUie Jaminudgesdsu wago1LnoLiINg J9nIn

Jeglud wanla 43 way 12 dunat mudsu 81neauLly 39Inklgesaau Nanle 4 duna

£ [
a v aA a o 1

UYRNINUTITNUNDWNDWULAS JanTaeslui wazdnousnds 3audinutu Allanuisaninnisal

e

a <

Handale uenantinsudnudaiusvesaudidetnaslisavugesaou lonandn 15 uay 5 fu

foU AUAPU LAMSINISHARReUTTINMNUsERUlaensuN15917 Tul 2563 @nunsanand1ianad
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wizanlunisugniniand lnensiuddeya Usenaume (1) Uadasenuvasmanintafves
inwmsnslagliuuudunieel iusmsuteyaaninuasnsiunguiedns nefmundiuiungs
fhogafiszsiunnuLdoriy 95 Wesidud (Yamane, 1973) tesanninunsnslunguiuaseuats
Fenfudshildifudogannnunsnsionun fo (1.1) nduinunsnstiuasans suauiu uno
wihne Favdadedi $1uau 12 518 MninsasnetaEn 13 598 uay (1.2) naufugninaadc
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AUAN 0-15 Wwufiwng Wellasizautiuislsenisuesiu laun A1 pH (1:1) Usinadunieing

q

(Walkley and Black, 1934) Usinavleaesaniduuselomd (Bray and Kurtz, 1945) wagusuiau
TnunaBouiiuandould (Pratt, 1965) uag (2) dogaiBeiiuil (amazBen 1:25,000) ldun
Snwaigmanimand (Augenseduimea uararuaIni) uardnvarreshu (dofu A
QANANYTVDIFY nsszuneivesiu anudunsausie anudnvesiu warUSunanndeluiu)
(Table 1) MntuUssifiumumnzaudnenmuesiuiinsrandnand nslirazuuy (Rating)
Antimedn (Weighting) Tnadinutanazénedaunain FAO Frame work (1983) uaznsuiaundinu
(2539) (Table 1) MmeTEMTIATIERLUUTRUTIUTRYA (Overlay Analysis) (Table 2) Aaglusunsy

a ¢ Y PN v a U ea 1
szuvansaumnagiienans (QGIS) uaz 2) nMsnadeuiudgniimungauvesdnandaeiusaiu lny

[ a

ANUNITIRYILUaIMADU 2 fudiay 1 kUad 2NUN1TNAaLU split plot in RCB 97U 3

1%
o [

g1 fiua main plots Wugieiuugn $1uau 4 9aeiulgn Usznaume (1) nandioungeinieu

(15 weAdnIeu 2563) (2) AutAausuIAY (1 SUI1AN 2563) (3) Na1umAsusuIau (15 Suaay

2563) (4) AulfiaunnsIAy (1 uT1AN 2564) karniinua sub plots LHudandaneusainu

9

913U 12 fug/aneiug (Table 3) Ugnlaedslsardunan svoeraseninauns 20 lwufwns 1un
wUadgay 2 X 3 e dnsnudniug 20 Alanfusiels liiviuiivdavgnuazlidimn 10-14 Ju ld

Jo 91171 2 ASY Usenausig Asen 1 vy 10 Alansu N + 5 Alansu P,Os + 15 Alansu K,0 #o

15 uazassi 2 Tide 10 Alansu N sols iiuteyanandnluiuiinuineiuiaswUagoslaeiiuiie?
8 LINae 817 3 was Yuiindmtnveawandn dmiunsliesieideyanisada vinsiasien
AULUTUTIUNISEDR (Analysis of variance) WagIlATIERAMNLANAINTENI9NTTUIG IaeTaAn

Least significant difference (LSD) iszsutiodndey 95 iWasidus
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58119 151-300 Alansumals Sovay 36 wasnandna1nil 150 Alansumels Speas 9 (Fig. 1) uay
° & A v a ! X A |
nsuuniuiaNumzalun1signdnand wudl MnveuaNunUILYaade Useann 2,631

(% '

15 dnunmuzauszauUIunas 491 15 wanzaus 6 15 waziuitldmnngan 970 15 (Fig. 2)

1.2 NUNUTIUATAaUTY Auaigavilla 91naU1e 39IaLLgasday
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fegaiu nulAfisevesdunsaun Usnadurseing weanesanmduusslend Inuvadeu
uanideuls aglusgiuliunans wazillefudufusiudunsie dseduanugs 546 wnsain

seautvela uazdoyagnileinenasnnauan wul1 aumniiade 24 ssrwaida wagiusunmn

Y

Wslugzas 59 Hadiuns
LHANATUNTEAUTDINAKTNT1IANFVRINGUFIDE 1N BATNTUIUYINAI WUTT LNWATNTH

HAKANZINTT 450 pernaallioa Soas 25 nandnsening 301-450 Alansusials Seuay 58.33 uax

a

NAKARNTENINe 151-300 Alansudsls Seway 17 (Fig. 3) wazgnisdhuniuianumuizanlunis

[ '
=]

Ugndiand wud anveuwaiuiitiuasaeudy Ussuia 14,584 15 Snuimuigaussauli
nans 1,584 15 wagiunliliungay 894 15 (Fig. 4)

agdlsfinunsudsasunisinens Iassunuvegeukavduasunsugndnananduasadu

ada o

N3l Aausi 2527 wud nsugnimandiidnenngsluiuiuniiivausemulugauas wag
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e

M@18 - TIvsad ssyuintunamtienauuy 8 andn lawn Weesy WWedlud wns Wiu wewwn
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a1u d1U1e wazusgesaey dnuineglulwnsulilasinisyalseniuvai lasanisyalseniu

Y

UAUIUNATY WaZlATINITVAUTENIUTUIALAN L‘Viﬂﬂ%ﬁﬁ,JLLﬂ'ﬂﬁ‘UQﬂ%’]’)’d’]ﬁﬂi%imm 192,789 15
(@18y warAy, 2533) LLGifJﬁ]ﬁ;ﬁuWU’jﬂmﬁaﬁuﬁﬂqﬂﬂssmm 160 15 lowA UnursSnauds fua
Heunile 91LneU1e Jminudgetaou wasUuyanadd fuakiiu 8noutie Janindelng
aunsandnla 43 uay 12 du aud1fu (nSuAN59717, 2562) agrelsAnuaninuanisAnen wuan
Srusevans Sufsaneaussiuuuna 491 19 uasthueineuds Sufneanssduiunans
1,584 13 saustanan 2,015 13 fiawsnduasunislgndnadidufivndunaiuseldlity
inwnsnsluiuiils
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Handndnaddeiuian nnisiiudeyaanImeIn1Avedne 2 iud wudn Jruanads daudn

Weoslvy Jonugiigeanagludiag 27-35 asenwaifioa guainianagdludig 13-21 ssmnealdua

Y Y
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Janinudgesaeu Jougiigeanaglude 15-27 asmiwaldea gauniaianagluyi 10-17 asen
-2

1
9 U9 ] 9 q ]

a

waLda gumgiiads 12-21 esrsaidos wordiuSuamHuazan 59 Saduns (Fig 6) 9nuans
uATenud gamgifmunzaudmiunisugndnandngu spring wheat Fufunguiignlu
Uszindalyy Ao 10-24 asawal@ea (Chujo, 1966) mﬂqmmﬁtﬂmﬂﬁumﬂﬂdﬁ 25 peFgaldyd
srdaarilisuiudusens Suavludedu fuilu waznisazauimidnuseanas (Wall and
Cartwright, 1974; Friend, 1966; Marcellos and Single, 1971) 31UUN{UADNERYABTIAY
aﬁ’m’aumé‘wiaﬂa;maﬂﬂaﬂﬁﬂ (Rawson and Evans, 1971) waaflvuiawdn (Frank and Bauer,

o

1984) wagninaungiiagsty 30-40 sargadua azvinlinand1iadilundu (Marcellos and

a

Single, 1972) sauvidluszasnsimunudadigamglguiu 25 samwaidea vilionsinisazay
%’ v 13 1 = [ a d' dyv a 1 2 a

inminananasdinataszaunananianas (Wardlaw, 1970) uenainiidamudnit drgamaiias
27 99ANYaLRed TUa1NanIiy kay 22 99ALYaLted hunatnasAudauinfanulutle 10 Ju

< 13

@ [ o Aa 1 [ 4 a < £ a 3
WIN LA 15 TUNRIUDNTEEENULUAYDADN 'Vl'fL‘Viﬂ'ﬁG]@Lllaﬂsﬂ'P]Q?J’]')ﬂ’]aa@aﬂ 50 vUaskgus (Peters

'
a

et. al., 1971) egslsAmuuwimslunmsunladaym fe Lﬁaﬂsdaai’uﬂqﬂﬁmwamﬁuﬁu
2. Fulgnilmunzauvasdiandanewusaiu
2.1 Hufithurjemans duauidu Sunsusinng Smiadesln
MnnTATiTasiulgnuaraneitusmaneadluiiud wud Sulgaldvhlsnandnd
A1AUANANAUNNETA wiaeug/iug wasufduiussuduseniteiulgnuazaneiiug/Mug &

Svdnaronandnvostingd Tnsaneus PMPBWS89013 uag FNBWS301-5-5 lsinananLadegaan

RURERS |

] o w

518 wag 536 Alansusials M1 (Table 4)

A duiusiantuszninaulgnuazanewud/siug wuin aeiud/udiifaadeves
Handngeanluusariulgn Ae 1) narudeungaInteulagldareiug LARTC-W89011,
MHSBWS12010, FNBW8301-5-5, FNBW8310-1-SMG-1-1-1 wagaziile 2 (569, 515, 481, 537 way
553 Alansusiols auanv) 2) auheusuiaulagldaieiug PMPBWS89013, FNBWS301-5-5,
FNBW8310-1-SMG-1-1-1, Lampang 5 wazw19 60 (491, 495, 523, 532 uag 495 Alansuasls
Audsiu) 3) nanaiteusuiaulagldaneiug PMPBWS89013, LARTC-W89011, MHSBWS12046
wag FNBW8301-5-5 (568, 532, 512 uay 563 Alansusials aud1dv) waz 4) suheuunsiaulay
Ianeiiug PMPBWS89013, SMGBWS88008, FNBW8301-5-5, FNBW8310-1-SMG-1-1-1 uay
Lampang 2 (569, 546, 604, 568 Wway 528 Alansumals nua1du) (Table 5)

agslsfinudiujana Sszauaiiugs 1,065 wasainszaunzialiunans vlinands
vosimanaignluyniulgneglussiugaiamun unnssiuranuesea (2529) fivinsfinen
srovnaUgningauvesdnanduuiigilaserdetny (rainfed highland) 2 uvis lduf annd
Tassmsvanayuuvs sneldosnnn eflsedunnugs 1,200 wasansefungiaUiunas wazd

anfllasanisvainiey Suneveunes Jainidedlnd daiuge 1,000 wnsanseiunsiauiuy
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nans lneldimuaiuvgnidu 4 sser laun Ugniudn 1, 15 Aueeu waz 1, 15 ganau nan1s

(% '
A =)

yeaauldnuin Weugnimaduuiiufigeendetiniy drssegiulgniivnzaulduniulgn 15
ey wlvinanangegn
2.2 Wuiithuednouds suaisanie sunathe Swinusisesaay
MNMTATIEiTas Tulgniaraneiusungadluiudl wud Sulgn aneius/ius uas

[ v 6 1 [

Udunussiuiusenineiulgnuavaneiiug/fug danalviandnresdniaddanuwnnd1aiunig
f

[

anansEAUAIITEiY 99 Wasliud (Table 4) lngn1sugniardnaraisungainieudanaly
Anafevamandnlunaeiug/Mudgen dluiulgndu o nandauwanseiuniuaneiug/ugn
Ugnluudaziudgn nmsugndnardnuieusuiaulagldaeiiug LARTC-W89011 uazasiils 2
nanausuNANlagldaeiug PMPBWS89248, PMPBWS89013 way FNBW8310-1-SMG-1-1-1
wagAuAouuns1aulagldaneiug PMPBWS89248, PMPBWS89013, SMGBWS88008, LARTC-
W89011, FNBW8310-1-SMG-1-1-1, Lampang 2, Lampang 5, &l 2 wagelng 60 TiAaivuss
HANENFIER (Table 6) lnvaanAnesiy aenAdoIiUNAIUYDS gYiFd uazAy (2524) avird wag
A3 (2525) waganIng (2528) Inuinisugninianatisieungaineuaslinandnniesialsg

nUgnifeusuia sililesandnadlasuransenuaneIniaseureUategguan
ag9lsAimugaaainisugninadlilinaninfazagszninanainioungadinieu i
na1sAeusuIIAN MnUgnartinittaiinansenuyiliinuiududenaanasszuias 30-70
Wasidud I1uiuuinfes19anas 30-40 Wesidud vuinuananad 20 Wesidud uazdad
HansznusaAunnids (ens uavwewnesa, 2531) lnysal uavany (2535) 598941431 LNEYATNS
Tngdulvgiiinmsufifnuausinifeliuls mswisuuaznisuan lneiesas 85 anunsavanla

U = U b4 U = g b 1 U
vunglunaisfiousuiney Seuas 85 uazUgnudinasisuiunau Sesay 15 untagduniy
TowaasslunufigasszeziaUgnivansaunuauuzi inwnsnsalugdaiuinednlieasa
wazuTIefivgniegiuninazlaulgniiudu wsesudnawieusanu Ussneuduiinazduunn
! A a < [ = v & y A = o v
FrnarupoungaIntgululszdmnt luszeziaidudulazviauaauussuguil 3avilv
nRINs WanusauiRnuAuinvieiinisdanisia gy
NNMIANIAINGA WUl HuvgniiuandaiudanareuSinananin lagn1sugndnn
a9 & Adw ' 1% a K% = o v o & A

adluiiundiuyamailvinandaginitiiiuaineuds Sesay 25 MeilillesnAumunvauves
L4 a Ty o = L3
A01MeINNA UazANNANENYINvRIU lnglarnzUTinameaesa uaglnunadeuiilulsslov
Tufugeniniundgndiuesneuds dusuaieiuginaaluwiazdeiudgnilnanansineiu vl
Tiduldindnenmeesinadusazareiudiicusiududedidaifesfiansanlunissnden
wugiivanzauluusazdieiulgn Wy anesiug PMPBWS89248 Ugnludiuiitnuyjarans feaeiu

Ugnnianunsadgnlansuinananeungadnteuisiuieunnsiay tnelvinandnldsneiu Tuvuey
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Mnaneiugawiulgnluiiundiuesnsudedeslgndainatnioungainiew mnUgnaitinanin
WANAY
Aatil wwnslunsiaunsHantanamsiianuddyiunisfadeniug/aeRugng

ANMENNSAUSUAILAR Auan wwInd ez anAuTNggUagnvesusaziiui Suandunisiiia

HanansIsMsInmsaninwansenliviinzaslaglivindadonsudn mslade wasnsldasieiisng ¢

dyunan1naasg
Srurjanans SNufunzauszduliunas 491 15 mzaum 6 15 waziuildimunzas
970 15 AasUgnaneiiug PMPBWS89013 uay FNBWS301-5-5 ausivisnataioungainieudeiu
ouunsiau Tinandnogsening 518 - 536 Alansusiols wasthumiaouds flufimuzaussdy
Uunans 1,584 19 uaviudiladvangay 894 13 AISUgNIUG/aneiug PMPBWS89013, LARTC-
W89011, FNBW8310-1-SMG-1-1-1 wazaziila 2 lurrnarusoungadniey Iinandnegsening

248 - 278 Alansusals
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NIUN5I3. 2562. AuseINIsvesSyivlamuvedlng. w. 1-8. I : MmyUssyudlduselev
IINTYNUTDIVUNT. 23 LUWI8Y 2562, 84 NTUNMTTII AFINN.

nsUTANTIRL. 2539, fjﬁamsﬂizLﬁu@mmwﬁaué”m%uﬂsmmgﬁﬁ]. noMaLIUNTITARY
nsgnTINAuRTLazaunsal. fuviaded 2.

Pudy Faudan. 2537, Bnsuuuseitusinadluandoutu. u. 19-37. Tu: MsUsesiennis
Suimiflomun adadl 15 1304 BUNANYBIS YU DINUIAUNTHAILIGAAINNTTUNEAS.
2-4 Aaau 2537, Tssusuraedndedmidad a.dedn.

Tnysal wedana, nssAug ATy, 539 Taum, uAs WGERIES WAZYIAA LYEYIA. 2535, anm
nsuankarnsidmalulagnisudntiianduazinivisiad Uniswisdgn 2535, . 186-
199. Iy : msUszmpArnssyfimdomun afedl 13 19-21 Fomeaw 2535, o Tsausu

sofa Aavl U Liauinen 2.9au3.
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TRENT 9ATINA LAY 1930 1o, Yaunesa. 2531, BnSnaveslulasiaudesinemvinsiigludiand. u.
374 - 381. [y : fuUWTUHTRNIT N5 MNLINATeRas RSy Lliaanung U
2531/32. 9 - 11 dnay 2531, 3.81U79.

anins 190, 2528, wansgnuvesTulgnuarmaathiifdenaiaivlnuassananvastnna’
WS Inia 66 Iendnusiereansumdaudin (nunseans) a1viviels
wInededesiul. e,

anUuidedne. 2547, Auugtmsiddewilumsiwsgviaudmsuin. anduidedns, nsy
INTNEAT. NTHNN. W, 41,

aviend qarslna uazsnse feddd. 2525, Anwiszevnatgnilvanzauvesiniand. u. 257-262.
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Table 1 Land use requirements of wheat cultivation

Crop Requirement Rating
Diagnostic factor Unit S1 S2 S3 N
1. Meters above sea level m >1,000 1000-600 600-300 300
(MASL:H)
2. Slope: Sl % 0-2 5-12 12-20 >12-20
2-5
3. Soil depth: D cm >50 30-50 20-30 <20
4. Soil drainage: dr Class 5,6 4 3 1,2
5. Soil organic matter: OM % >2 1-2 <1
6. Soil phosphorus: P ppm >10 5-10 <5
7. Soil potassium: K ppm >80 60-80 <60
8. Soil pH pH 5.1-6.0 6.1-7.3 7.4-8.4 >8.4
4.5-5.0 4.0-4.5 <4.0
9. Soil Cation Exchange Capacity: Mea/100g >15 5-15 <5
CEC
10. Soil base saturation: BS % >35 <35
11. Soil texture: t class 1. loam 1. sandy 1. silty 1. clay
2. silt clay loam clay loam 2. silty
loam 2. sandy 2. clay clay
3. silt loam loam 3. sandy
clay
4. loamy
sand
5. sand
12. Soil salinity: X Mmho/cm <2 2-4 4-8 >8

e FAO Timmsdminviiunuaiiiesnnyniadedanuwitu dauuasain FAO (1983) uay Nuimu

i (2539)
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Table 2 The data layer of geographic information system (GIS)

Data type Source Scale Format Year
1. Scope of Public Department of Land Development 1:25,000 Shape file, 2562
Administration and Military Map Department (topo Coverage
L7017)
2. Village location Department of Land Development 1:50,000  Shape file, 2562
Coverage
3. Forest Areas and Department of Land Development 1:25,000  Shape file 2562
Forest Resources and Royal Forest Department
4. Height Department of Land Development 1:25,000  Shape file 2562
5. Slope Department of Land Development 1:25,000  Shape file, 2562
Coverage
6. Soil depth Department of Land Development 1:25,000  Shape file 2562
7. Soil Drainage Department of Land Development 1:25,000  Shape file 2562
and Royal Forest Department
8. Soil organic matter Department of Land Development 1:25,000 Shape file 2562
9. Soil phosphorus Department of Land Development 1:25,000  Shape file 2562
10. Soil potassium Department of Land Development 1:25,000 Shape file 2562
11. Soil pH Department of Land Development 1:25,000  Shape file 2562
12. Soil Cation Department of Land Development 1:25,000  Shape file 2562
Exchange Capacity
13. Soil base Department of Land Development 1:25,000  Shape file 2562
saturation
14. Soil Texture Department of Land Development 1:25,000  Shape file 2562
15. Soil salinity Department of Land Development 1:25,000 Shape file 2562
16. Farmer's plot Interview form - Fine Database 2564
16. Wheat of yield Interview form - Fine Database 2564
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Table 3 The detail of wheat lines in each variety derived from Samoeng Rice Research

Center, Year 2018/2019.

No Line/Variety
1 PMPBWS89248

2 PMPBWS89013

3 SMGBWS88008
a4 LARTC-W89011

5 MHSBWS12010

6 MHSBWS12046

7 FNBW8301-5-5

8 FNBW8310-1-SMG-1-1-1
9 Lampang 2

10 Lampang 5

11 Samerng 2

12 Fang 60

WNa15UsEN UNISUSLYNAAN NI THUAS 189 THADINA1INHlASINSToE
NENANEITEEIINIMNHD RO HUNIAZNGHAUE T I ARonaNa1Y Ussa1T 2565



Table 4 Wheat yield (kg/rai) of promising wheat lines grown in four different planting
dates at Ban Sri Don Chai and Bang Thung Luang

Location
Treatments
Bang Thung Luang Ban Sri Don Chai

Planting Dates (PD)

Mid November (PD1) 452+60 223+23 a

Early December (PD2) 444+34 14521 b

Mid December (PD3) 412+46 108+15 b

Early January (PD4) 447+54 112+19 b
F-test (PD) 0.24 0.01
Variety (V)

PMPBWS89248 (V1) 365+42 e 168+13 ¢

PMPBWS89013 (V2) 518+38 a 194426 a

SMGBWS88008 (V3) 434+49 ¢ 148+20 d

LARTC-W89011 (vd) 505+23 b 187+16 a

MHSBWS12010 (V5) 396+45 d 59+12 ¢

MHSBWS12046 (V6) 434+62 ¢ 60+13 ¢

FNBW8301-5-5 (V7) 536163 a 119426 f

FNBW8310-1-SMG-1-1-1 (V8) 475+66 bc 180+18 b

Lampang 2 (V9) 439+56 c 160+24 ¢

Lampang 5 (V10) 382+44 d 13723 e

Samerng 2 (V11) 399+50 d 189+12 a

Fang 60 (V12) 382+43 d 163+31 ¢
F-test (V) 0.01 0.01
Planting Dates (PD) x Variety (V)
F-test (PD x V) 0.01 0.01
CV. (%) (PD) 18.33 20.49
CV. (%) (V) 11.96 14.93

Significant difference by LSD 0.05 with in row indicated by different lowercase letters
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Table 5 Interaction between Planting Dates (PD) and Variety (V) of wheat yield (kg/rai) at

Bang Thung Luang

Planting Dates (PD)/ Variety

Planting Dates (PD)

Mid November

Early December

Mid December

Early January

V)
(PD1) (PD2) (PD3) (PD4)

Variety (V)

PMPBWS89248 (V1) 347+ 38 aC 335+ 40 aC 422+ 45 aBC 356+ 46 aC

PMPBWS89013 (V2) 444+ 73 bBC 491+ 28 aAB 568+ 27 aA 569+ 23 aA

SMGBWS88008 (V3) 439+ 82 bBC 413+ 52 bcBC 338+ 21 cC 546+ 40 aA

LARTC-W89011 (v4) 569+ 23 aA 466+ 9 bAB 532+ 18 aAB 452+ 43 bB

MHSBWS12010 (V5) 515+ 55 aAB 412+ 25 bBC 264+ 61 cC 393+ 39 bBC

MHSBWS12046 (V6) 472+ 59 abB 330+ 29 cC 512+ 45 aAB 420+ 16 bBC

FNBW8301-5-5 (V7) 481+ 91 bAB 495+ 36 bAB 563+ 94 abA 604+ 34 aA

FNBW8310-1-SMG-1-1-1 537+ 13 aAB 523+ 41 aAB 272+ 52 bC 568+ 59 aA
(V8)

Lampang 2 (V9) 367+ 41 bC 395+ 82 bBC 467+ 48 abB 528+ 52 aAB

Lampang 5 (V10) 400+ 73 aBC 532+ 19 aA 310+ 9 bC 285+ 76 bC

Samerng 2 (V11) 553+ 27 aAB 441+ 39 bB 295+ 62 dC 307+ 70 cC

Fang 60 (V12) 300+ 42 bC 495+ 11 aAB 400+ 73 abBC 334+ 48 bC

Significant difference by LSD 0.05 with in row indicated by different lowercase letters, with in column

by uppercase letter
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Table 6 Interaction between Planting Dates (PD) and Variety (V) of wheat yield (kg/rai) at
Ban Sri Don Chai

Planting Dates (PD)
Planting Dates (PD)/ Variety

W) Mid November  Early December  Mid December  Early January
(PD1) (PD2) (PD3) (PD4)
Variety (V)
PMPBWS89248 (V1) 232+3 aB 144+26 bC 152+16 bAB 145+5 bA
PMPBWS89013 (V2) 273+28 aAB 186+34 bB 188+19 bA 131423 cA
SMGBWS88008 (V3) 238+19 aB 152+26 bBC 67+7 cC 13527 bA
LARTC-W89011 (v4) 257+13 aAB 223+11 bA 119418 cBC 149422 cA
MHSBWS12010 (V5) 186+21 aC 35+22 bD 6+2 bD 1044 bC
MHSBWS12046 (V6) 129+20 aC 56+10 bD 16+5 bD 39+16 bBC
FNBW8301-5-5 (V7) 180+29 aC 157+38 aBC 66+13 bC 74+24 bB
FNBW8310-1-SMG-1-1-1 248+5 aAB 173126 bBC 165+14 bcAB 134+27 cA
(V8)
Lampang 2 (V9) 230+42 aB 142411 bC 130+28 bBC 136+14 bA
Lampang 5 (V10) 210+27 aBC 114+14 bC 100+22 bC 125+30 bA
Samerng 2 (V11) 27849 aA 200+21 bAB 145+11 cB 134+8 cA
Fang 60 (V12) 221459 aBC 154+12 bBC 145128 bB 131+25 bA

Significant difference by LSD 0.05 with in row indicated by different lowercase letters, with in column by

uppercase letter
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Fie. 1 Wheat yield at Ban Thung Luang, Mae Win sub-district, Mae Wang district, Chiang

Mai province
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Fig. 2 Suitable area of wheat at Ban Thung Luang, Mae Win sub-district, Mae Wang

district, Chiang Mai province
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Fig. 3 Wheat yield at Ban Sri Don Chai, Wiang Nuea sub-district, Pai district, Mae Hong
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Fig. 4 Suitable area of wheat at Ban Sri Don Chai, Wiang Nuea sub-district, Pai district,

Mae Hong Son province
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Fig. 5 Weather data of wheat during 3 December 2020 - 15 March 2021 at Ban Thung
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Fig. 6 Weather data of wheat during 3 December 2020 - 15 March 2021 at Ban Sri Don

Chai, Wiang Nuea sub-district, Pai district, Mae Hong Son province
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Rice Production System with Smart Farming Technology

in Chiang Mai Province

Nyyms Founy” ausin dunsiiu? gnswed Annoudny” Waudy ndussdyana’ gsdna glv’
Pichatorn Ruangdej Amornrat Intrman? Yuttapong Kitikhunchoedchu?

Chalearmchai Klarnarongchooskul? Surasak Tanrtai’

ABSTRACT

Farming in each period has evolved starting from manual farming to use the machine
in order to produce quality and quantity products. The smart agriculture in rice production
to develop therefore it is necessary, starting from to use of a laser system for adjust soil
level, automatic rice seedling equipment, farming tractor, rice planter 6 rows 8 rows, rice
automatic fertilizing machine, smart water control system as well as aerial vehicles to survey
rice growth and praying pesticides. The using automated harvesters sensors until to measure
the weather and the environment including collecting data from the learning plots to the
development the Big Data Platform. Chiang Mai Province started to operate smart rice
farming in wet season 2020 and dry season 2021 in Thung Satok rice groups of large
agricultural land-plot covering 10 rai area, Amphoe San Pa Tong. In 2021, compare the cost
of rice planting between traditional farming methods, it was found that the smart farming
the cost of rice production is 3,686 baht per rai compare with the large farmer's plot
normally costs 4,809 baht per rai and were reduce the cost of spraying chemicals by 57%,
reduce the cost of chemical fertilizers by 33% The price of San Pa Tong 1, fresh harvest
sent to the San Pa Tong Agricultural Cooperative Mill in wet season 2021 were 6.20 baht
per keg. Productivity of smart agricultural plots were 1,052 kg per rai and normal planting
plot were 850 kg per rai. The smart farming methods allow farmers to earn returns of
1,252.40 baht per rai. The development of smart agricultural technology to be develop and

keep up with the demands of domestic and international markets.

Keywords: smart farming technology, smart farming, agricultural land-plot
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Chiang Mai Rice Research Center, San Pa Tong, Chiang Mai, 50120 Tel. 0-5331-1334
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Thailand Rice Science Institute, Mueang Suphan Buri, Suphan Buri, 72000 Tel. 0-3555-5340
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M1
Table 1 Soil data of the smart agriculture compare with farmer practice at San pa Tong

district, Chiang Mai province.

Organic  Available  Extractable

Soil Silt+Clay Sand Clay  Silt  Texture
pH  Matter Phosphorus Potassium
Analysis (%) %) %) (%) Class
(%) (mg/ke) (mg/kg)
Smart 6.37 2.03 28.42 50.94 42.72 5728 16.24 2647  Sandy
agriculture Loam
Farmer 6.73 1.75 9.75 49.01 30.52 69.01 1436 16.64  Sandy
practice Loam

Table 2 Plant height (cm.) and tiller number (tiller) in each stage of rice (wet season 2021)

30 days 60 days Flowering stage Harvesting stage
Tiller Tiller Tiller
Sample Height Height  Tiller number  Height
Height numbe number number
(cm. (cm.) (tiller) (cm.)
(cm.)  r(tiller) (tiller) (tiller)
1 50.3 23.9 92.3 13.1 124.7 15.2 124.2 14.3
2 46.2 24.5 85.3 10.8 116.7 12.6 121.5 10.2
3 50.8 21.9 96.1 13.0 135.8 17.7 129.3 17.5
4 53.0 17.5 102.2 8.2 132.9 10.6 131.1 12.2
5 49.7 17.0 111.0 15.1 134.7 174 135.4 15.9
Average 50.0 21.0 97.4 12.0 129.0 14.7 128.1 14.2

Table 3 Plant height (cm.) and tiller number (tiller) in each stage of rice (wet season 2021)

30 days 60 days Flowering stage Harvesting stage
Tiller
Tiller Tiller Tiller
Sample  Heigh numbe Height Height Height
number number number
t r (tiller)  (cm.) (cm.) (cm.)
(tiller) (tiller) (tiller)
(ecm.)
1 63.2 16.6 71.2 16.4 83.5 21.0 100.2 14.9
2 67.1 19.4 70.1 19.2 87.4 19.2 100.2 13.5
3 61.0 18.3 76.5 18.3 92.3 17.2 103.8 13.6
4 64.5 17.8 70.2 18.1 91.9 14.5 109.4 15.0
5 63.3 18.9 74.2 19.0 98.9 17.1 104.8 14.4
Average 63.8 18.2 12.2 18.2 90.8 17.8 103.7 14.3
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Table 4 Product cost of the smart agriculture demonstration farm under the smart

agricultural pilot project at San pa Tong distiict, Chiang Mai province (wet season 2021)

Production Cost

Production Procedure

Smart Farming Farmer Practice

San pa Tong 1 Seed 100 kg 2,600 2,600
Automatic Seedling 400 tray 3,000 6,800
Land Preparation 4,000 4,000
Planting 12,000 12,000
Attendance (drone vs farmer) 4,000 6,500
Harvesting 7,080 7,200
Fertilizer cost (after transplanting) 1,240 2,900
Fertilizer cost (before booting) 1,900 3,350
Pesticide and herbicide, control weed 1,040 2,740

Total 36,860 48,090

Table 5 Product cost of the smart agriculture demonstration farm under the smart

agricultural pilot project at San pa Tong district, Chiang Mai province (dry season

2021)
Production Cost
Production Procedure
Smart Farming Farmer Practice

San pa Tong 1 Seed 100 kg 2,600 2,600
Automatic Seedling 400 tray 3,000 6,800
Land Preparation 4,000 4,000
Planting 12,000 12,000
Attendance (drone vs farmer) 4,000 6,500
Harvesting 7,080 7,200
Fertilizer cost (after transplanting) 1,830 3,480
Fertilizer cost (before booting) 2,850 4,020
Pesticide and herbicide, control weed 1,040 2,740

Total 38,400 49,340
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Table 6 Rice yield (kg/rai) wet season 2021 and dry season 2022

Wet season 2021 Dry season 2022
Sample
Area 2x4 meter Yield (kg/rai) Area 2x4 meter Yield (kg/rai)

1 5.6 1,120 53 1,060

2 4.5 900 5.1 1,020

3 55 1,100 4.8 960

4 6.1 1,220 5.0 1,000

5 4.6 920 4.9 980
Average 5.26 1,052 5.02 1,004

andsenau

Fie. 1 Laser land leveling, the technology used for leveling the lands under the smart

agriculture demonstration farm in San Pa Tong district, Chiang Mai province
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Fig. 3 Rice transplanting machine at the smart agriculture demonstrational farm in

San Pa Tong district, Chiang Mai province
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Fig. 4 Unmanned aerial vehicle (UAV) for spraying and fertilizer in smart farmer field at

San Pa Tong district, Chiang Mai province

Fig. 5 Harvesting at t Thung Satok rice groups of large agricultural land-plot covering
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Fig. 6 Climate throughout the test planting period Chiang Mai province in wet season

2021 compare with dry season 2022
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Determination of genetic coefficient Pathum thani 1 with CSM-CERES-Rice Model
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ABSTRACT

The CSM-CERES-Rice model it is that requires input data called the genetic coefficient
of the species. Pathum Thani rice variety there is no data in the model. Therefore, it is necessary
to increase the genetic coefficient of Pathum Thani 1 rice at the Lopburi Rice Research Center
test plot. and Chainat Rice Research Center The experimental design was planned for RCB 3
repetitions, Planting rice varieties Pathum Thani 1 dry season year 2021 number of 12 planting
days planted by Transplanting method. The developmental and growth stages of rice from the
experimental plots were used to calculate the genetic coefficients by using GLUE method for
all 7 characteristics. The results showed that the genetic coefficient of Pathum Thani rice 1
obtained. It consisted of phenology coefficients (P1=666 P2R=21.50 P5=467.2 P20=12.38) and
growth coefficients (G1=98.83 G2=0.03 G3=6.71) The model can predict flowering and maturity
days. of the experimental plots at Lop Buri Rice Research Center and Chainat Rice Research
Center at an acceptable level, giving NnRMSE values of 2.6 6.7 7.0 and 5.5 percent. Yield and dry
weight of the above-ground part of the Lopburi Rice Research Center experimental plot. The
model was able to predict well at the predictive level with nRMSE values of 16.5 and 18.2
percent and the Chainat Rice Research Center experimental plot, the model was able to predict
the dry weight above the soil at the predictive level, giving an nRMSE of 14.3 percent. Therefore,
the genetic coefficients of Pathumthani 1 rice varieties were suitable for using CSM-CERES-Rice

model

Keywords: CSM-CERES-Rice Model, Pathum thani 1, genetic coefficient

Y gugidetnianys a.landilse 2.any3 15120 nsénvi 0-3670-8802
Lopburi Rice Research Center, Khok Samrong, Lopburi 15120 Tel. 0-3670-8802
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Chai Nat Rice Research Center, Mueang Chai Nat, Chainat 17000 Tel. 0-5601-9771
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HandUsiuEemglasanzuluiigy wennllanimeiniaseudmaliudntildauysaisn
A8 (A1UNUATEENINITINEAT, 25649) N15LTLUUTIa0IN15LATELAULANY (crop growth

model) faidwasoaliondsfitrsativayunisdndulalunuide Insuvudiassaiuisadiaes

WNa15UsEN UNISUSLYNAAN NI THUALS 189 1HAIINATINTHAlASINTS ToE
NENANEITEEIINIMNHD RO HUNIAZNGHAUE T I ARonaNa1Y Ussa1T 2565



anunsainssivinvesfivuasnandnld S1azanusany duszerian wavanailddnely
sAdelidesas (@nen, 2553) annsanaunuLazn1sinnIsszuUNsUgn anAadssannde
539u717 Usziiudnenmuesnandn anfanisausunisugniivszesen #naan, 2508)
Luud1a094919 (CSM-CERES-Rice) tHunilslumszgauuudiansity ussqluldsunsy
dn5a3u “syuvatiuayumsdadulaifientsaneneamaluladnisnisinuas (Decision Support
System for Agrotechnology Transfer; DSSAT)” (Jones et al., 2003) IGIEJLLUURTM@G%E’J@
NSYUIUNISNNESTIN WAL N sazau T asaIumg 9 psiiglunnaztisaandunan uay
oonuuutuiiafiagliannsaldldfunnaninuindenfudassananiud gania uazszuunis
§nn13 Uones et al., 1998) Ingnoufiaztinuustassduldfufienusle q luanmuwindouuas
szuumsdamanieq # dessideyaiidudedeiniriiionindnduyszaninaiugnssy (genetic
coefficients) vosugiiu q FsadulszAnsmaiugnisuvesinigstssneudedulssanisses

o Y A o Ql' a a v |
NUINTT (phenology parameters) tUUAILUTNNINUANITIUASULUAINNFTIINYGI1VDIVTY bTU

1 a

N1380NABNLALANSENLA Uvanua 4 A1 (P1 P20 P2R war P5) wazduuss@nsnisiasaiiule

(growth parameters) 179mua 3 A1 (G1 G2 wagG3) AnruAuNITURBURUAWTIUTUUNTENT

a519mandnd1a (Hoogenboom et al, 1994) Fad1awuguyusdl 1 1uiugndeudgnluium

q Y

aamilenauaituasaianawadilififeyalunuudiaes FsdnduiinzdosivaAduussadnamnia
WUgNITUVITINUGUNNsIT 1 Iimangandunslidauluuudiasidny (CSM-CERES-Rice) Lilo

dinUsgavsnmuuuaesiniillanuwiuvguazgnasaunngadu

ASN15ATEUIU

[ 14

A1SATUIUANENUTLANTNI9NUSNTTUA8I5 GLUE

9

<£ Y v

AMMAdIUTEANSMaiugnITIvestIUnuenll 1 leglddeyannmisugndn o

fa v Y

wlaanaasaudIdedanysuaraudidednndeun iellsuiisuadunaiiliainnismaaes
wagAlaNuuuTIaed (calibration) lnenaaeutdraiugunusiil 1 Tugauiuss U 2564 Fauau

12 Jutan Ygnlae3sn1stnen naneny 25 Tu 911U 3 dusiene seaelngn 25 x 25 lguRlIng

o

Sudndriuvgnivilaseuunsaunaziudgngaeineuiiguisy dunsunislddeudameans

L 4

AugIFetranyslddomuainsgifiugns 18-0-3 Alandu N-P,Os-KO sials wudldlelulnsiau

1% '
v a fa v Y 3

3 asansveynaalngn 15 30 Ju uazsveriuidadensn uuameassrudidedndoumlddegns

o a

16-16-8 8951 30 Alansusialsnaadnen 1 1w uavlddegiSedns 15 Alansusels Nszeziinde
fan uasnwAuANsEAU InzaunaenngUgn

o o= v 1y Y ado o oA °
UUNNYBYATLaLNMUINIT (phenology) VaIUNINEATY AD seuzinen syezeanaan 50

[y [

Wesduduazszezgnun Jufindeyanisiadgiiuls (srowth) Buduiindeyaiudnd laud duau

Y

1%
o CY 14 ]

A Auge dmdnuis (wendiulunagniu dedmtin dmSutie vegetative phase uazuendiu
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a

Tu fiu wagsae Faniin dmsuta reproductive phase) iluaufiaamall 75 esmwaded 1
nan 72 Hlas WseaunIdmnuiisazai lneiuteyanisvestne ssesiniavensn svezeen
aon 50 Wesldudautisszesanun Weufeihnisinudeyassiusznounandn laun ruiudu
! o ! 3 o [ =3 a a & A
HERNITINUAT T1UIUTIEADAITINUAT UTIN 1,000 LWAA WagAUNEIHANEATNUN 2 x 4 71319
o 3 o o & f R & % = v a o v 1 & a i &
wns Fadmnfieudu 14 Wesidus Juiindeyafuneuvitnisvaass laun Wedu A
n3n-A1e UsnadunieTng vsunadulasusiy Snameanssauaslnuadeuiidudsslov
Toyan1sian1suuaslgn Juiintui Ysunauasyiinvesly JuuwazUunanhiliudazass Joya
anmgiiennia Jufindeyagiienniasieiuiliainisesiuiinanineinie Usenaumie Usuiu
U gaungilasan-ign uarUTinusidniseniindseuiunaenyianismaaes
duURvasnu
fa v ¥V & a ° N v & a B a ! =

wUasmmaesgudIdedianysiduyanulandlsadlianvazilofudufusiumileivunse

Auizenfudussiiunans Ysinadunseingeglussaumwinduiesas 0.67 Ysunameanesa

v | 1

Mluusslevdogluszauansintu 25 fadnsudenlansy wasdSualnunadeuiivaniuaeuliey

Y

a a o 1 a

Tusgauununanawindu 77 Jadnsumeilansy

fa o ¥V o

< a a adv & a < a ! = {
LLUa\‘Wlﬂ’ﬁEN@J‘LJEJ’JT\]EJGUW’JGUEIU’WlLUU“EMWUﬁi%‘Ui UANWULLUDAULTUAUIIULNUYI AN

q
UfAzedudunsauunans Uinaduvisingeglussiugaviniuiesay 2.37 Usunaumeanefad
Wuusslevidegluszdugaviniy 29 fadnusedlaniy wasUSinalnunadeuiwaniaoulsegly
sgAugariiu 114 fadnsusienlansy (Table 1)
dnmgiiannid

foyaanmgiornafminany? Uiinuinusiunasndisgnisudifounnsiey -
maAN 2564 SiAuvinfu 1,309 fades Tnefiusuaninunngaalufeutuensu 383.6 fadiuns
Liflunniagluiiounsiay guvniiedogeaelufouiivieu 37.7 ssmwaidoa gamginoudna

A lUABUNNIIANNIAY 16.6 aealwaldea diusidnite1findsiusieiundegagaluliou

'
o

NowAIAY 21.0 LUNNEIUABANTINUATABTY Larsgalufounaiai 15.0 lUNNZIUABAITINUAT
nadu (Fig. 1)

dmfuteyaanmgiienmadmiadeun wuluSinadununaendlalgniusiiieu
UNIIAY - AA1AY 2564 AU 1,101 Tadiuns lnedusinanidunngegaluiouiueneuy 332
fadwns Lfidunnaslufounnsirudanuniius eungiinisganluiouiuiay 37.1 99
walded gaumiiAeudiemlusieuunsAumiu 18 ssrgaldea diusidnlefindsiuseiy

A = = ' | @ 5 =

\dggasanluiouiiunay 20.7 WNNEuUABRT LAty uazianluousaal 14.3 lnngqu

FORNTINURTADTY (Fig. 2)
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nsaseudayatndlusunsu DSSAT

nsfuuAduUTEAvEneiugnTsuvesiinUnusd 1 delusunsy GLUE Fadu
Tusunsugoslu DSSAT Version 4.8 wazdounsoulndane q weldlunisiuimadudszans
ftugnasudm weil

1. nsasalndnisdanisudas FileX (Experiment details file) 1udeyauans

Teavduatunisvan nmslals Mmsdamsdiuardu o suianunfdeyasinied Ynau Laviug

3

a o

4 lnedayagiienniasieiusregluguuuvesling (WTH.) Jeyafutmaiinsiziaulaluldly

wiludayani1sdnnsludiuues INITIAL CONDITIONS waglddayainiuwlainaaesuaensuiaun

a [

e IngaziisiauseIvesudazyaruegluniiudeya SOIL.SOL

2. N19wsENtaya U NN ANFNUTEANTNIIT UGN TTUYBINUSUY 9 AB9

AnuaALsNAY 813kyanA1vesiugNlanwuslnatAssiunisgwatlulusunsunsomuuadu

Y

TngussanaiiawugiuveyalunisiUSeuiisusemnweyadswinulamaaeuivveyailaain
N1531889 Nsneaeatldenduusyanamiaiugnssu1IUnus il 1 ves @ua uavany, 2554)
Juasusu Jawuudiasinsasyiulavesdndaduyszdnsnisiugnssusiuivun 7 dnvuz
Ingdnduazosadalild FileA Usznounis uazdenavesiuoanaen Juanun wandn thndndy
W8 Wuny wagaselid FileT azUssnaumesgazidenvasnisiuasuwlainnnnsiainluinag
S o o v T o 5w 2 @ v .
srewlaan wu dtinadu dividnlu nsuenne dnlniude 1Wuau (Fig. 3)
(4 4 a £ o/ . .
N19U3UAIANUIZANSNIINUFNTIUV1 (calibration)

AouALluNSUTUANENUTEANEN LN TN MR eIUsIluAdNUTEANENI ST UgN T TY

o

Inwlamaseniulgniuisuiiguiuteyanlaainuuudiassuazedunnasimlaainwlas
o rala

naaes lagdnlieniulgniinngalasianiziueennenuaziugnuindanlnaifssiuwuuinaes

'
L v =

wlaamaaee ax 2 Tulan Faulamaassgudidedianyifadeniudgni 3 (15 Jurau 2564)

Y

[ [ A [

wagiulgni 4 (20 Wwwigy 2564) drunlaimaaesgudidedndeuimdadeniudgni 1

o o o 1

(25 unT1AY 2564) Wazduugni 2 (25 nuATus 2564) ihTulgnidaidenySuadudseansnig

a

WUgNI51917 (calibration) lagUSur1iaiuIn1g (Phenology) kazA1nN15L3 e sRULANIBHAKER

(Growth) 31134 10,000 58U WaEWINAINLA1INN15INa09g9klTAIUADAARBINUANEILNAILIIN

nsUsuANduUsEAnSnsiugnIsutazimua iuuudnassUszinanal Tnadunisiwiauuy

'
[J

dulumaiAsuuasindulszans neldasanuazageanvesdulsyanstu §ldanuns adonl
USuaiaunns (phenology) sidernisiasaiuln (erowth) nienassegandousuls (Tuayy
wagAME, 2554) (Table 2)

Mniudszdiunnudenndossyning fusenaen Tuanun wande wazthminaumilonu
fivszifiuldnnuuudians CSM-CERESRice wasAiildannisdaunnasslunlamaassiaglden

coefficient of determination (R?) Lag normalized root mean square error (\RMSE) 1411A1
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NRMSE e uansirdeyailiainnsdannaislunlameaeuivdeyailsanuuudiasdiaim
TnaLAsatulaeal NRMSE Tounia 10 Wesldusuansiuuusiassiuislanuin wed1 nRMSE
otj5eming 10 fia 20 Wesldudnansviuuiraosiuneldd waziilo nRMSE ogjszning 20 s 30
Woasifuduanaiuuuitassinuielamaesdned way nRMSE 111031 30 Wasifuduanain

wuuTraesiuelalid (Rinaldi et al ., 2003)

o/ a Q‘ v . .
nsnegauANdNUsEANSN1eRugnIIND? (validation)

= o a

dasnfiunsusuadudszansvnaiugnssua (calibration) audunfianalandainen

FuszavdilidraesiimnulndifssiuddanmaiedildanuUamaaey uaziiieiunisaiisay
Fosiuvesyndeyauarauusiud1vesuuuiiass CSM-CERES-Rice Tngnianduyszansiuiuly
Dowtumaaoufiuulgndu 4 $1uau 8 Yulgn uwanduwamasosquiifednany3 S 4 T
Uan wazwlamaaasaudidednideum 9w 4 Julgn laglideyaiu Yoyan1sdnnisudasdan

a a 1 a

Joyaiiy uardeyagnileningndungiiunisAuinAdUseansneiiugnssy (calibration) ¥

99

£ 9

n1snaasuAduUsEANSMITTusnIsulaedamseudeyalregluwilutayaiuuuitaesaiuise

Ulldlduaussiumnuaenadesastoyalneldal nRMSE

HANIINAADILAEIATA

Kan1sUUAMENUsEANEN1SWUgNTINT (calibration results)

nanTUSUAdUsEAVE MU TINvTIug Unisndl 1 Fewuusiassdnn CSM-CERES-
Rice 970 2 ulaaaansdiuau 4 Judgn wuindn P5 P20 G1 way G3 wosAduUszdnsnig
fugnssuiniugUyustdl 1 fienganinniduussavisunu (nitial Genetic Coefficient) Lileliiu
anun (P5, P20) TndlAssruAaseiiinldainuuameans Wuidsrfunisifiudl Gl uay G3 Feas
yilnandnuagnisuanneganulndidsstuaiaseiiinldanuuameass luraeifinsuiuandd
P1 LagP2R RnAdulsyansBuduiieliiusenaeniidlndiAsstumaiefiinldainuuamaaes
(Table 3) uaziilorAniildannnisdtassnilisuiiisuiuaeiafildanuuamaassmuinfusen
ponuazuanuinsessEinenadsindu 71 uaz 105 Sundelndanuuudiasadieuiivuiu
72 waz 106 Sundsindarnulameassaefian R2 @ 0.90 waz 0.97 aua1su (Fie. 4) A1 NRMSE
Wiy 1.7 wag 1.7 Wedldud muddu asifiuinmdudssanimaiugnssusuiauinisyesdn
ogflunausifiveniulfiiesaindr nRMSE fiAmindn 10 aonadesiu @ uazaase, 2554) AlY
GLUE Tumsufusduussansmsiusnssunlasfian nRMSE 7 3.97 wag 2.50 Wedidud Saidn
fndn 10 WwReau Foduuusiaestn CSM-CERES-Rice Hanunsnviune Yusenmenuas fuan
LANsEssIne ladn dmsudunananuazimindumilofuainuuuIasLadsingy 2,718
WAz 8,966 Alanusawanais w3e 435 uar 1,435 AlansuselswSuuiieuiu 3,578 way 14,737
AlanSusielanans wse 572 uar 2,358 Alansurslsanulameass lneild1 R2 7 0.93 uay 0.39
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'
o w =

AINAIAU A1 NRMSE WU 29 wag 47.5 1Wasidud aua1iu Jauuudiasdaunsayinunenanas
1aAouT19ALHiadIa1ndA1 NRMSE o871 30 wasidus Mataunanni1sves sy wasaue,
2544) lina1vinnsmendudssansmianssyivlanisdnfulgnidadunauaziidnassves
a do a v oA v A ' Y o - v v oo Y 1Y)
Handnaiulusulieownandadudug wu nsdianevedsauuamienisvingy deululiu
! o £4 a G e o & £ v v LY = a 5 a
AuuItasnunandnluasiifadanudndudesiniulgn 1 Julgn Wesnnuandnduiuly
! gaj LY [} A a ! (% ! 14 a o 4 o o e
drudmtndrumilofuvesudariulgnasutiaiauilsusiuunn ilikuuitaesiunelalis
= A ] s 2 & a & 2 o % No v I N
FadlA1 NRMSE 111091 30 Wesidud an1aiinainduneunisiiudiiegiednienadadiu lutanun
waztosaansluneunsduiu (Table 4)
P S I

NanAFaUAITNUsEANSNNINUgNTIUY (validation results)

HAYDINITNAADUAMUTBIUVBMUUTIABY CSM-CERES-Rice wagynvayan1sidiii
N13MAADU NUIMUUTIReEsavieTusanaentazIugnun 1 2 wamnaeslaagemidey

fa v Y (Y

i ¢ v vy aa o A v
QQIULﬂm%WBQQJiUIW I@EJLLﬂaﬂWﬂa@ﬁ@ua’J‘ﬂam’]'ﬂaWUﬁ@J u@aﬂ@@ﬂLLangUQﬂLLﬂLQa?JL‘W’]ﬂ‘U 73

9

wag 107 Junrdalnaanuuudiasadssuiisunu 73 wag 100 Junasdnaainulamnass e
NRMSE 2.6 uay 6.7 Wodldudaud iy wazqudifedntoumiliueennenuazfugnuniade
WAy 70 wag 104 Junasdnananniuudnasadseuisuiu 70 wag 100 Jundstnaiainuuas
npaes 1A NRMSE 71 7.0 uag 5.5 Wesidud mudsu luvasiinananuasiminusdiumile

fa v Y

a‘lJ“U’ENLLUa\WlﬂaENﬂUEJ’NEJGU

(%

1aNYT Buudaesausaiuelalussduriuelan Ineinande
LATEIUNLAEI LU T DANIINWUAILUUT 1A LRABWINNY 3,985 way 12,586 NlansuseLanans
%30 637 way 2,014 Alansussls Wsuwisuniu 4,280 way 11,887 AlansumeLanmis wise 684

1 [y

waz 1,901 Alansusslsnnwuuwlainnasalaelien nRMSE 91 16.5 waz 18.2 wWasiusniuaisiu

fa o Y (%

LLazLLUmWam@umawn%mwmei’wammmmﬁﬂmsﬁmﬁfﬂLLﬁqeﬁ’aumﬁaﬁu%ﬂuizﬁu
vungldalaeiitvtinutsdumidefuainuuusiassademinfu 9,303 Alandusoianms i
1,489 Alansumels Wisueunu 9,432 Alansudalanmis wse 1,509 Alansusalsanuuuwlas
naaos laolien nRMSE 1 14.3 Wesidud drusnunandsmuirdeyadainnuulsusiuegsinli

wUUINaewinuglalld Tnede1 nRMSE 11nn3n 30 wWaswus (Table 5)

dyunanimaasg
MNMsUTudsavimaiugnssurniwasmavaaeuadesiuresyateyani sl
LAYNSTUYBILUUTIaDS CSM-CERES-Rice AsldAnduysyavismatugnssudiniugunusii 1
UsznausisduusyanSszeziauinis (phenology coefficients) léun A1 P1=666 P2R =21.50
P5=467.2 uaw P20 =12.38 uazduuszavsnmsadasiuln (Growth coefficients) 1w /1 G1=98.83
G2 =0.03 way G3=6.71 weiLiialvuuusraostnilanuuiuduazgnieauindsiuaianssios

fsanmaiuiiege Reuluwasanugndewesdeyanisiidilunisdtaswsioly
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ANUBUAN

U aw a ¢ A v  ada a ] a'
GUE)GUE]UﬂmﬂQJSUﬂ'J‘U?JIﬂﬁ\Tﬂ']TJLﬂi']%WWUV]U"IGUTJV]Nﬂ'J']ﬂJLaﬂﬂm@ﬂqiLﬂaﬁJULL‘UaﬂaﬂWW

[
v

QoM NlviAuwuzdgIgmaeaueg 9 lunsailuanideasail veveunn MEans1ANsEiysh
A A5, 835078 JUALLIY @113V IUTRNAIEATLALOUTNUANENS AUTINYATAIANS
urIngaededml Msnwilasainisiluamusnwiuaglinnuiineaiunisldaulusunsy DSSAT

ca a 1

LAZVDVDUANMYAAINTAUGITET1IANYINN ) U Nreedrewdouariiniaelaaulseau

3

o & 1 o a
AUdESqa UMY

L@NEN331989

Il vruwad, Anfan asuf i uareniiud mafaiug. 2544 MIUszanuAEIUTEAVEING
WUgNIIUVRIU dmTuhuuTaes CERES-Rice. seuvativayunsdndulandnd. v
141-145.

Jwagwn yanyey, 053090 Junziny wazinedin gunuyy. 2550, MsUTurdUsEavEmMeiugnsI
Y9301 a1y GENCALC wag GLUE. w. 219-226. Tu : n15Us8yuI¥IN1958UULNYAT
WHevF afadt 7.5ufl 8-10 Favnau 2554, amginalulad UUNINYIRYURIFITAY,
UMEATAN

fingn BnwAA. 2553, M3UsEnAlLuUTIans CSMCROPGRO-Peanut d1mumsusudgaiugin
dadludseinalng. MIansinunINIEIoUNa. 28 (3):107-113.

dtinenuasugRamainums. 25650, $17undis  efnzdgn euiieanandn uaznands

s (%

Aals 9auun 3 Wug seaudssmawazdanda U 2563. @uAuan https//www.oae.go.th
/assets/portals/1/fileups/prcaidata/files/3%20variety%2063.pdf. dlofudl 14 furey
2565

drlinnuasugianInnems. 25609, anumsnidudinunsiddn uazwuliud 2565, diinidy
WFITEENINITNEAT. STNNUATEIIANITNEAT. 242 9T,

#nAn1 2suia T, 2548, Lonansnisaouyniv) ansaumaiien1sianisnisudniy taud 2
aumivdsasUNSInYRTwarannsal. SunfiuiunIne1augleriesssus, wunys.

Hoogenboom, G., JW.J ones, P.W. Wilkens, W.D. Batchelor, W.T. Bowen, L.A. Hunt, N.B.
Pickering, U. Singh, D.C. Godwin, B. Baer, K.J. Boote, J.T Ritchie and J.W. White. 1994.
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A3
Table 1 Chemical and physical properties of initial soil.

Organic Matter Avai. P Exch. K
Location Soil Series Soil Texture pH . .
(%) (mgkg™)  (megke)
LBR Khok Samrong  Sandy Clay Loam  8.03 0.67 25.20 77.00
CNT Saraburi Clay Loam 6.00 2.37 29.00 114.00
LBR = Lopburi Rice Research Center

CNT = Chai Nat Rice Research Center
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Table 2 Planting date anthesis date maturity date grain weight and top weight Pathum thani
1 January - June, 2021

Anthesis
Maturity date  Grain weight Top weight
Locatio  Transplanting date
No. (MDAT) (kg ha) (kg ha™)
n date (ADAT)
OBS SIM  OBS SIM OBS SIM OBS SIM

1 15 Jan 80 85 104 119 4,676 3,468 8,098 13,507
2 15 Feb 70 79 105 112 4,199 3,149 12306 12,172
3 15 Mar 73 80 108 112 3,857 2,339 17,250 13,589
a4 R 20 Apr 72 81 106 114 4,074 4850 12,117 15,537
5 14 May 73 81 95 114 4,460 4,835 13,290 14,233
6 15 Jun 70 78 97 111 3,784 4948 13,853 15,308
7 25 Jan 74 79 107 110 3,557 1,430 11,555 7,598
8 25 Feb 68 e 104 108 2,804 2,006 18,027 8,492
9 25 Mar 65 79 96 110 4,066 1,557 9,101 7,941
10 o 25 Apr 67 79 101 109 5,086 2,78 9,435 10,355
11 25 May 72 78 101 108 4,764 2993 10,425 10,351
12 25 Jun 74 76 102 106 3961 3,417 8,768 10,828
mean 72 79 102 111 4,107 3,148 12,019 11,659

LBR = Lopburi Rice Research Center
CNT = Chai Nat Rice Research Center
ADAT = Anthesis days after transplanting
MDAT = Maturity days after transplanting
OBS = Observation

SIM = Simulated
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Table 3 Cultivar coefficients of Pathum thani 1 used in the CSM-CERES-Rice Model in DSSAT

Version 4.8
Phenology coefficients Growth coefficients

Rice variety

P1 P2R P5 P20 G1 G2 G3
Initial Genetic

769.0 28.7 414.7 12.07 37.67 0.03 1.00

Coefficient
PTT1 666.0 21.50 467.2 12.38 98.83 0.03 6.71

PTT1 = Pathum Thani 1

Table 4 Normalized root mean square error (nRMSE) and coefficient of determination (R?) of

simulated and observed values of Pathum thani 1

Mean

Variables R-Squared RMSE NRMSE (%)
Observed Simulated
Anthesis (day) 72 71 0.90 1.2 1.7
Maturity (day) 106 105 0.97 1.8 1.7
Grain weight (kg ha™) 3,578 2,718 0.93 1,039 29
Top weight (kg ha™) 14,737 8,966 0.39 7,007 a7.5

R-Squared = coefficient of determination
RMSE = root mean square error

NRMSE = normalized root mean square error

Table 5 Normalized root mean square error (NRMSE) of CSM-CERES-Rice model validation.

Mean
RMSE NRMSE (%)

Variables Observed Simulated

LBR CNT LBR CNT LBR CNT LBR CNT

Anthesis (day) 73 70 73 70 1.9 4.9 2.6 7.0
Maturity (day) 100 100 107 104 6.8 55 6.7 55
Grain weight (kg ha™) 4,280 4,469 3,983 2,887 705 1,751 16.5 39.2
Top weight (kg ha™) 11,887 9,432 12,586 9,303 2,162 1,347 18.2 14.3

LBR = Lopburi Rice Research Center CNT = Chai Nat Rice Research Center

RMSE = root mean square error NRMSE = normalized root mean square error
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Fig. 2 Monthly climate throughout the test planting period Chainat Province in 2021 at

Chainat Meteorological Station
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Fig. 3 The associated file structure of the genetic coefficient modulation in Program

DSSAT Version 4.8
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Development and Efficiency of Highland Rice Production with Ready-to-use

Technology in Pang Mapha District, Mae Hongson Province
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ABSTRACT

The objective of this research was development and efficiency of highland rice
production with ready-to-use technology in Pang Mapha district, Mae Hongson province. The
experiment as Technology-verification experiment (TVE) in lowland and upland rice
ecosystems of six plots was used. Comparison of two methods of rice production technology,
namely the researcher's method (RsM) and the farmer's method (FsM) in each area was carried
out. The results fount that soil property was clay and sandy clay loam soil textures. The soil
reaction varies between slightly acid to very strongly acid. Soil organic matter was medium to
high. Rice growth in upland and lowland areas including tillering and height was different for
each step and areas. Rice yields in RsM plots varied between 372.2-492.5 kg/rai. Components
of rice production namely 1,000 grain weigh was 31.5-38.8 gram. Rice panicle length was 25.7-
30.8 cm. In FsM, rice yield was 276.0-460.8 keg/rai. Components of rice production namely
1,000 grain weigh was 29.8-37.0 gram. Rice panicle length was 25.3-29.6 cm. Therefore
management to increase the efficiency of rice production in the area need be requires

different methods for area and rice ecosystem for maximum rice yield.

Keywords: highland rice, Mae Hong Son, development and efficiency
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WUaswotinITuuazINUATNSIIAIINENITINAAE 27.142.5 Way 26.5+3.1 wufiung Sosidus
winnresitvewlaninidouasulannuasns Jevar 61.1 way 52.9 tmnudns 1,000 Wwie
Yasulastindduilaziiaunumnsng 32.2 wag 32.0 nsuU Aud1aU wlasanse 3 (U3)

(2) Anadnuna fudinumuiigsuloudgnluiuiduiuginiudos susteuns
%191 ‘ﬁmwaﬂimami{]ﬂsﬁﬁqLLanaqﬁﬂ"ﬁ{faLLazﬁummwmm lagliinandn wazesAUsenau
NaHARLAaTLUAs

wlasadn 7 (T1) nandnd1edsvosnlasinidonasinumsns wiaiu 674.2 uwas 620.9
Alansu/ls muadU aeRUsTNaUTeIHanan NUT SSuiuneedsar s RIeTERIenowinty
A9 13.640.9 NB/M510UAT WAy 27.0+2.7 WuRluns sruiundsiadssonandsmsiinga 15, 30,
45, 60, 75 wag 90 Ju WUNITEANNeYILUAUNIY 31U 7.440.9, 14.8+1.8, 14.9+3.2,
11.6+0.8, 18.2+1.3 lag 16.2+2.3 #/Na AINAWNU WUaUN¥AITNT 91U 6.9+1.2, 13.9+2.3,
13.8+0.9, 12.2+1.4, 19.0+2.1 Uag 15.4+2.1 nia/ne muawu anugsdwundinsdaminila
15, 30, 45, 60, 75 Waz 90 $u wui uwlasinidefiemgunds 52.2+4.6, 100.8+4.4, 95.5+8.1,
110.6+6.3, 130.3+4.7 way 147.3+4.5 [ URAUAT AIUAIAU LLUmLﬂwmmﬁmmgaLa'ﬁa U
44.2+43.1, 88.4+6.1, 100.4+7.1, 124.045.2, 137.9+4.5 way 149.6+6.4 QUGLUAT AUAINU hUas
Y09t ITeuazLUaIUD N UASNSTIANETITINRRE 25.542.5 UaY 26.5+2.4 lwuRwns Swesidus
winRresrswelaninidouasulannunsns Sesay 59.2 way 60.6 Lminiu&ad 1,000 WwWan
YuUastinIvlazuladinunsng 27.9 wag 37.0 SN Aua1AU

wUasdnsn 8 (T2) nandndaedsvesunlasinisouazinunsns Wiy 419.6 uway 402.5

Alansy/1s Aua1aU 99AUSENAUVDINANARTIY WULT TT1UIUNDLRA ULAZTEELUNIITENIN9ND
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WU fie 13.641.5 NO/MIFINUAT waz 25.0+0.0 lwuRuns s1uundswdssenandinisine
15, 30, 45, 60, 75 kag 90 JU WULNISANNBUILUAINNITY 918U 5.5+0.5, 11.0+0.9,
16.4+1.4, 10.8+0.5, 14.4+2.1 wag 16.6+2.7 #Ua/Nd MUAIAU LUaLNYAINT 91U 5.6+0.4,
11.2+0.9, 16.8+1.3, 13.0+1.2, 15.0+1.1 uag 13.8+2.2 Na/N8 MIUAINU AMUGEIAUNEINTT
Uarnd13le 15, 30, 45, 60, 75 wag 90 Ju wmf']LLanﬁfﬂié’aﬁmmqmﬁ%a 28.8+1.4, 57.6+2.8,
86.0+4.3, 86.3+6.5, 96.7+5.1 Wag 123.2+3.3 Wufluns mudfu wasnuasnsiinnugaade
7UIY 28.7+1.5, 57.4+3.0, 86.1+4.5, 91.6+4.9, 98.6+3.4 Waz 124.3+2.6 LHURIAT AIUAINU
wUawweeinideuasulawennensnsininue1sineds 21.542.5 uway 22.242.1 wufiuns 3
Wesidusudninosmedaninisowasulannunsns Yosas 59.6 uway 52.9 tndnudas
1,000 wdnvaanlastinidonazulaanensns 25.3 kag 36.2 N$U Auasu wladanse 8 (T2)

wUasan3n 9 (T3) nandnd1edsveulasiinideuazinunsns wiriu 623.1 waz 576.1
Alandu/ls mudsu esdUszneunandndn wui Sswiunewisuasssezraseninanawiniu
A0 14.2+41.3 NO/MITIUAT LAy 24.8+0.5 wuRuns S1wiundewdssonandinising 15, 30,
45, 60, 75 kag 90 Tu NUINISLANNBVRILUAINNIY 914U 8.1+0.7, 16.2+1.5, 20.4+1.3,
20.4+1.3, 26.4+3.1 LAz 23.8+2.8 1UD/ND MUAIAU LUAWNEATNT 91U 8.6+0.7, 17.3+1.5,
21.242.7, 21.2+2.7, 22.6+4.8 Uay 21.0+2.3 nia/ne Mua1sU ANugsadunaen1slaitila
15, 30, 45, 60, 75 waz 90 Yu wuituvasinidefiniugaade 47.6+43.2, 95.1+6.4, 88.0+4.4,
106.1+5.5, 126.1+4.0 uaz 162.0+3.6 leufiluns awdfu wasnunsnsinnugaads 1o
52.0+3.8, 103.9+7.7, 84.4+5.0, 112.2+4.2, 116.1+4.0 1ag 150.2+4.5 WURLUAT AINE1AU WUas
Y0t ITeuazLUaUDRNEATNSTANETITINERE 24.042.9 4a 25.0+1.9 WwuRwns Swesidud
wanRresaelaninidouazulannunsns Souaz 57.0 uay 56.2 Yivtnwded 1,000 Wan
YosuUastinvetaziuaunumIng 38.0 tag 37.9 NTU Aua1AU Wlasanse 9 (T3)

2.2 Unugndrmany

s

rdals fufiugninioumesuruugnluinainls Tnoduiuginiudies Wude
Fne mavgninsmneonudaiiuUamesinidouazvesnumsng

wlasande 4 (U4) nawdndniadevesuUasinidouazinuasng Wy 409.0 uay 376.0
Alan3u/ls auddy esdusznouNandn wui1 TSuruneleduasseyinaszninanelviniy Ao
14.6+0.6 ND/MTNLLAT WA 25.4+0.9 Lwufiluns S1urunisiadesensvdsnisngen 15, 30, 45,
60, 75 uay 90 Tu wullnsuannaveswuaatinide U 3.9+0.2, 7.7+0.4, 8.7+0.8, 11.6+1.1,
9.4+2.1 uag 9.6+1.5 nia/ne MUY WUAWNYATNT I 3.6+0.6, 7.3+1.2, 7.7+1.1,
10.3+1.5, 9.6+1.1 uaz 10.2+2.6 wie/ne mua1su dnnugeaifundinisneenudndild 15,
30, 45, 60, 75 wag 90 u wuin uwlasinddefinaiugaiede 15.041.9, 30.1+3.9, 57.8+5.6,

77.147.5,99.0+4.1 uag 107+4.0 WURWUAT MUAIGU UUawNwAINIHAINGNRTY 11U
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14.7+1.3, 29.4+2.7, 55.1+4.5, 73.4+6.0, 102.5+4.1 wag 10.7.1+4.3 WURALLAT MNa1AU LUag
YosniTarUasue LN EnINIiANE1ISINRAY 29.041.9 LAy 28.242.6 WwuRwns Suodidus
wanRresmeUainidouarulannunsns Sesay 55.6 uaz 54.3 minwEad 1,000 wae
YadulastinIdulaziuasnunsng 27.0 Wag 36.2 A3 ANa1AU

wlasadn 5 (U5) nandnd1aadsvesulastndsouazinunsns Wi 372.2 was 276.0
Alansu/ls sudiu luwdasestindenusnvesiudngnuainiu eeAUsenauRanantd wui
f5nnunenisarssesiIesEninenewiniy fe 22.241.5 No/ANTIUAT WA 17.6+4.3 LEURLAT
S1nunleadsdoneudinveen 15, 30, 45, 60, 75 way 90 Yu wuilnsuannoveawlasinide
91U 6.0+0.5, 12.0+0.9, 10.8+1.1, 14.4+1.4, 15.6+1.7 ay 14.4+2.3 #Ua/ND AINA1AU WU

o w

NWAINT MU 4.6+0.7, 9.1+1.5, 7.6+1.0, 10.1+1.4, 10.4+1.9 uaz 11.8+1.8 nia/Ne AUAINU

=

mmqqﬁwé]’wé’qmsmaﬂmé‘m%ﬂﬁ 15, 30, 45, 60, 75 az 90 U WU kUAIUNIT8RAINES

Y

[y

A8 13.74+1.5, 27.343.0, 51.6+3.2, 68.8+4.3, 112.245.5 uaz 130.0+3.9 l9ufiuns Auasu
LLanmwmmﬁmmqaLaﬁ'a U 13.241.9, 26.4+3.8, 49.1+2.0, 65.4+2.6, 105.2+4.4 Lay
128.145.4 wuRuns aua1su ulaswesinidonasulamennensnsinnuensiade 26.0+2.1
way 26.7+1.9 wufiwns dwesifudiudniresiwesdaninidouazulaununsns Sesay 68.4
way 72.0 tntinda 1,000 wAnveUaddnddonaruUadnensng 38.8 kag 37.0 N3y
AUAIAY

wUasandn 6 (U6) nandndniadsvaanlasindsonazinensns winfu 415.4 waz 398.6
Alandu/ls mudsu sedUsznaunandndn wud fSuiunawdsuazszesiisseninenamiiiu
A9 19.242.2 N0/MTUAT WAz 20.0+0.0 WuRWAT S1uunlsRdsnenendinisveen 15, 30,
45, 60, 75 wag 90 Tu WulnISUANNBVBILUaIlnIvY 914U 4.5+0.8, 8.9+1.6, 7.9+0.6,
10.540.8, 10.6+1.5 Wag 12.2+2.3 %uUa/Ne AIUAIGU LUanwRIAs 31U 3.840.5, 7.6+1.0,
7.2+0.6, 9.6+0.8, 9.0+1.9 1Ay 11.6+1.7 #Ua/N8 MIUA1GU ﬁmmqaﬁwéfwé’qmwaamué‘mﬁn
1@ 15, 30, 45, 60, 75 kag 90 JU WU LLanﬁﬂ%’Uﬁmmqqmﬁa 13.0+2.8, 26.1+5.7, 59.8+3.9,
79.745.2, 108.6+2.7 ez 129.1+5.4 [ @URALUAT AIUAIAU Lmaqmwmﬂiﬁmmqmﬁa U
11.1+1.4,22.3+42.8, 55.2+4.4, 73.6+5.9, 107.1+5.4 uag 127.5+4.1 L9UfLUAT #IU810U LUas
P03t ITeuazLUaUNNEATNITANNEITINREE 25.742.8 ua 29.6+2.6 luRwns TwWesidud
waaresvaslaninidonazutannunsns feuaz 62.3 uaz 58.1 Yivtinwdad 1,000 wan
YoskUasinIdenarulatnuning 36.1 wag 36.1 nFU AUd1AY

2.3 Unumsiazun

fnatnu iufivgndndulngvesyurulgninniug nu21 sesasunduiugiuies

gy
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(%
A U s =

wasadn 10 (T4) Ugndaiusiudios Wudewd Tnensiindiudasesinidouazues
nuasng Ingluandndnindsveulaninidonasinunsng Wiy 1,002.9 uag 922.5 Alansu/ld
AINEIRU 99AUIZNOUNANAAT1Y WU 5 uIUNeLRABNATSTEEUIITERI 1SN oMY AB
14.2+40.8 N9/M151UAT WAE 24.4+0.9 WURLLAT S1uiunUsLadesenandsnistingn 15, 30, 45,
60, 75 war 90 U WULNITHANNBVDILUAITNINY MU 6.2+0.8, 12.4+1.7, 17.0+1.6, 17.0+1.6,
12.2+1.9 wag 13.0+1.9 ia/no A1Na1PU WUAIA¥ATAT 91UIU 5.9+0.6, 11.8+1.2, 19.0+1.0,
19.0+1.0, 14.4+3.0 Uag 13.6+1.3 ie/ne MmuaAu AN munaInsdamdnla 15, 30, 45,
60, 75 war 90 Ju wui1 wlastinideiaaugaiade 36.8+1.7, 73.6+3.3, 82.4+2.7, 83.6+6.7,
103.6+3.6 Wag 122.2+42.2 l9URALUAT ATUE1AU LLUmmwmmﬁm’mgﬂLaﬁa 1UIU 37.9+1.4,
75.9+2.8, 81.0+1.6, 90.4+4.1, 104.5+6.0 Way 122.6+3.3 wuiuns auaisu fanuemsiuaede
YpanlaainITuLavinuasns Ao 22.7+1.2 way 24.3+0.8 wuiiuns auanu Swesidudiuans
feswesaninddouasulannunsns Yovas 613 uag 53.1 tvtinwdnd 1,000 WasvouUad

Y

MYguazlUainenIng 33.7 uag 32.7 n5U ua1ay
wasande 11 (T5) Ugninaiug na21 wandatiadevesudasinidonasinumsns iy
391.8 way 194.3 alansu/ls muanu Tuudasnunisssunnvealsaludaesisluluasuesinide
LazuUaanunsns Sepay 40 waz 80 MUAITU BIRUsENaUNANART1Y WU T uunowAsuas
SYUTAINTEIINNOWINAY A 16.040.7 N8/MIIUAT Wz 22.042.7 WURLAT SIuIunieLRause
nenaan1stnan 15, 30, 45, 60, 75 wag 90 Tu WULNISLANNDYBILUAINNITY 91U 7.9+1.5,
11.7+1.4, 17.6+2.1, 14.8+1.1, 18.0+1.4 Lay 18.2+1.3 ®ua/Nd MUSHU LUawn¥nINs 31U
6.6+3.5,11.0+0.9, 16.4+1.3, 16.2+0.6, 17.4+0.9 uag 20.0+0.7 ¥1ia/ne MUAIHU AIINGEIAY
ndennsiaddnle 15, 30, 45, 60, 75 uag 90 Yu wuin uwawinidefinnuguade 44.6+2.5,
49.3+2.2, 74.0+3.3, 84.7+4.2, 84.7+4.2 Lag 95.7+5.4 1 9URLUAT MUAINU WUadNenInTHAINY
QQLQZQ%IEJ ITUIY 42.4+42.3, 50.0+2.3, 75.0+3.5, 87.6+2.8, 87.6+2.8 LAz 98.0+3.5 LUURLUAT
AIudIRU fauesnedsveslasinisenasuUasuesnunsng 27.141.7 was 27.1+1.3
wuRns Sediiuiudendesiweulaninisouasulannunsns Seeay 57.7 uay 56.8 vawein
WARR 1,000 WanYeIwUasinIdenaruUasnunsns 31.9 wag 32.3 n3u aua s
wasande 12 (T6) Ugninaiug na21 wardndiadevesdasinidouazinumsns Wiy
464.4 uaz 449.2 Alanfau/ls AMUEIRU NUNISUNTSEUIATRILLAITH TaudadnEnsnsLazLlas
1358 drussdusznovvenandndin wuln d5uiunewdsiassreyinasEuienawinty fie
16.0+1.9 NB/MISIUUAT WAT 24.4+0.9 WURLAT SuIurUsLaderenendsn1stind 15, 30, 45,
60, 75 ay 90 U WUINTUANNDYBILUASTINITY 91U 8.3+1.1, 16.6+2.3, 23.2+42.8, 14.8+1.6,
11.8+2.4 uay 12.4+1.5 %ia/Ng A1ua1AU WUadnunIng 91U 11.1+2.1, 15.8+1.9, 22.4+4.3,

15.6+1.7, 14.2+3.1 Uay 13.8+2.9 ie/ne muanu Anugaawmunainsdamdnla 15, 30, 45,
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)~ al'

60, 75 kag 90 14 NUI wWUaUNITedAINNANRRY 44.642.6, 46.2+2.1, 70.9+4.0, 73.8+3.4,

Y

104.4+4.2 wag 100.4+4.4 1 QURLUAT ATUAIAY LLﬂaaLﬂwmﬂiﬁmmqﬂLaéa I 42.4+2.3,
42.8+2.1, 72.7+4.9, 75.9+4.0, 95.5+2.7 Laz 91.6+4.6 UFALNAT ANNEIGU LWUaUDItNILay
LUaITaUNEAINTEIAINENITINEAY 21.141.9 Uas 22.2+1.6 wuiwng Siesiuiudafnesis
yoeulasiinisouazulannensns Yosas 14.6 uaz 27.7 tmdnwdas 1,000 winvesulad

Y o

AIFEkAzLUALNYAINS 31.1 kay 32.2 NSU AINAIAU

dyunan1naasg
nsaIkaziuUsEaNS A sHERT VU UAgememalulagnseuld aliunis
o oA v ° o o a v v Y & A S a ¥
AndanuUannunsnssuwuudmsuigawmalulagnseuldunusuldlununnunsnsnsidaadiim
wagd13ls é”m%"uL“T;JuLL‘anL%uﬁﬂﬁwﬁm’f’]ﬂﬁmmgaﬂuﬁuﬁLL‘Uaﬂmwmm 37U 12 wUad
(@nat1ils wazdnuwaiu Tudaz 6 wia) lnadunlasandnnisldde arsidnisiivuazuuai
o a a a a 14 1 Q" o U a v % d‘
witgay alliunisideuiiisunandndiiseninudasiiguanazinnisiaegdnide fuwdasi
nERsNIveUalkaLazUURKUUNTINITINEATNS
nsvasesivlavessudluiugnluaninidiiadils wagdiuaiu wiasseesiainis
WwigAule laun nMsuanvde augs danuuandndulyauuiaziui wandad1ilsluidag

T39I ANaNANYIIRASRULUTTENING 372.2-492.5 Alansu/1s Taelininusenounananuwlad

(% (%
Y v v a A o o

Yn3dusel Ao Wrvdn 1,000 wWae way 31.5-38.8 N5U 1A 25.7-30.8 WURLUAT
AUBUAINYATNS IARNANANT1L AN ULUTTENING 276.0-460.8 Alansu/ls Ineliesausznau
NaNAR A9 U1vn 1,000 WAA WAy 29.8-37.0 N3 IAU81ITMRAY 25.3-29.6 LYURLLAT

o '
&Y [ A

TunIsTanIsaLiNUsEANS A NNIsHERT M TuNu NS D uda sl S nsnuanafaiuly
PuLsazanINIud waztoe elinanand1igen

o
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Emissions of greenhouse gases from rice cultivars in Chainat province

AT 53300 Y

Duangporn Vithoonjit?

ABSTRACT

The study of greenhouse gas emissions, specifically methane and nitrous oxide, from
five rice cultivars, including three photoperiod insensitive rice cultivars, RD41, RD79, and
PTT1 and two photoperiod sensitive rice cultivars, HBT62 and KICNT4, using RCB 4
repetitions. Gas sampling using the Closed Chamber Technique once a week after rice
planting for gas chromatography measurements of methane and nitrous oxide. For
greenhouse emissions HBT62 had the highest greenhouse gas emissions, with 1,049 kg CO,e
season™ rai* followed by KICNT4, PTT1, RD79, and RD41 with 975, 962, 949, and 727 kg
CO,e season rai* respectively. The amount of methane emitted per square meter per day
was similar, ranging from 2.00 to 2.35 mg CH, m?d!. HBT62 and PTT1 had the same methane
emission rate of 2.35 mg CH, m?d™ followed by RD79, RD41, and KICNT4 with 2.25, 2.10,
and 2.00 mg CHy m*d’, respectively. The amount of nitrous oxide emissions per square
meter per day ranging from 2.68 to 4.88 mg N,O m?d. KICNT4 was the highest nitrous
oxide emission rate with 4.88 mg N,O m?d™ followed by RD79, PTT1, HBT62 and RD41 with
4.35, 3.44, 2.90 and 2.68 mg N,O m?d’. The RD41 variety had the maximum production of
675 keg/rai, followed by the RD79, HBT62, PTT1, and KICNT4 varieties, which yielded 578,
451, 448, and 353 ke/rai, respectively.

Keyword: greenhouse gas emissions, rice varieties, methane emission, nitrous oxide emission

Y gudidetnideum eudlesdbum a.duuim 17000 nséwii 0-5601-9771
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Aneia wazdansuuuienaduuis vhniafusedisennielagds The Closed Chamber
Technique ndatgninaufafuieduaias 1 ass dWethluliesgdmuinuieiing uas
fglunsaeenlad smeoiriesfinglasuilans il mmnmsiSeuifisunsudesmdeunszanueadn
5 siug nuirdusuesluine 62 finisudesfinwiounszanuiniign fe 1,049 Alansy
asuelasenlediiisuvivielsragguan sesawnde ugvradndeun 4 Uyusidl 1 nv79 uae
nud1 Insuaeefitmiseunssan 975 962 949 uay 727 Alansuesveulneanluaifisuindelsse

gouan mua1du Msvanudesialimuseiudenisisunsliwaneeiu aglugie 2.00 1 2.35
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a a o |

1 [ ¥ (% s = a o 1 22 IS
UAaNTUABDAITNEUFAIFADIU IWEISUTJWNS‘UV!MGWU 1 uazvenlumes2 donsin1suanUaseineiiny

) I v ¢

1 U =4 a a U U U U 24 o
FANFANINUAR 2.35 UFRNTUADHNTIUATADIU TDINUIAD WUF NV79 NU41 WaeIINTeUING

9 9

=3

o 1 |

dnsnsUanUaseinailinuyiniy 2.25 2.10 wag 2.00 Jadnsudonsnaunsdoiu AuaIny N3
Uaegalunsasanledseiusenisauns agluyis 2.68 fa 4.88 fadnsusenaunsieiu lag
14 v 6 [24 v a v J [24 (% 13 A A a a (% !

1iusuunindeum 4 ddnsinsuandaseinsluniasenledgengnee 4.88 Tadnsusdenisnd
wnsAaTy se3anAe Wug Nu79 Unus il 1 newluwe 62 waznudldnsinisuanlaseinglunsa
gonlanviniu 4.35 3.44 2.90 uag 2.68 fadniudenisnuunsdeu auddu lneiug nudl T
HaKAngngn 675 Alansusials sesaunfenug nu79 euluwes2 Unusniil wag v1rudndeum

4 Tnandn 578 451 448 way 353 Alansusals aud1eu

AdARY: Miseunszan Wugind Swu lunsasenlys

[ o
AU
1% o & | P | & a A a

n1sugniningnssyindudiunilavesannslunisudesiteiseunszaniinainnis
o ¢ o a ¥ | [ [ 961 [ . o 14
NITNIVBIUYBY LuaqmﬂmuﬂqﬂmnmﬂwmmumimmimLme (Submerged soil) uagyinli
WWaannlionnia delinaneautivesnusiuiinisuanUaseingiseunsyan (Aumtong, 2018) 910
57891938 TUNA B UTENANNIULINUIT Wigdn1sUaseiinig 25-100 Wsensunel
(Smakgahn and Saothongnoi,2017) Yagtufinsdeunszaniluanmsvesanizlaniou Fuilug
maasuwdasaningiionnals fsdinsdanismansineasiilulinsdeaningieinie (Climate
smart agriculture) 1 un1s¥an1sAuNmInzaufiisann1sUanuass CO, wag CH, 91nAUINNT
NaMNINTUanUaasA9sauUNTEINIINAANEATUINTY taglaniznisUanUassnigisaunsyan

U917 Tdasduieiivmu (CH,) asuaulaaanles (CO,) lunsasanlad (N,O) LHudu Fail
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Hadesing o AdswansznusonszuiumsuazuTinanisUanudesfedsnan wu wusin ns
$an1st nadanishumsdanisredn mslite waznnfudunietegluiu Wus Tay Yag
and Minami (1990) wuinundmiiugnlufudnswiafiluguu fensnsanUdesinadinusinaiu
domnAuusasriadanauifunndrety dmsunsinvinisuanudesiedimilulssmealnedy

v a

Unidglavinsfinwnisdandaesieiinulunissuuandtd wuinisud esMeiinuainuidn
AndurasanUgninile 2 damlagusinaunisudesieinuiiaigaiantussesdiunnnauag
duiug wazliFnanaslussezinilndanan (Towprayoon et al, 1993) n1sfinwinisuanuaesfine
2 Y Ao v °o g v 2 A ' & =

\Sounszanlagn1sUgninndenguandraiuazilimsuialsinunisuanddesingisaunsean

=2 Y P Y Ao w Y
wagnuiuImMmIMsIansimugailunsugniniiongunnsdsiusieluldeganunzay

aunInluazasnIg
1. msdnviudas
1.1 nsugndn
Uant13 5 9ug taud 9lailnas 91uiu 3 fiug Ao nudl nu79 Unusidl 1 ez
d1lauas S1uau 2 Wug Ae viewluines2 11EndeuIng NauRUMIVAREILUY RCB $117u 4 41
yurauladton 4 x 6 1wns Ugninlassdns Tneannd1iud 19 fiquisu 2563 Ugniuil 15
NSNNIAN 2563 (@18NA1 27 1) T1UU 3 Ausiodu
1.2 mslddemumuuzitvansunisdng
1) 9lildevisias (Fig. 1)
widlade 2 Ay adedl 1 1dtogms 16-16-8 $1lauasdng 30 Alansusials Yutln
f1 adedi 2 ldtlegms 46-0-0 §nsn 15 Alandusels iedieng 50 Yu
2) 9nlseruas (Fig. 2)
widlade 2 Ay adedl 1 1dtogms 16-16-8 $1alauasdng 20 Alansusiols Yuiln
f1 adedl 2 gns 46-0-0 S 10 Alandusiels odaeny 70 Hu
1.3 dayadnIwaInAsIeIuy

= a

Tuln.a.2563 adanTndedonmgia eursganazeiniaseusudiluggdou aulugg
wuIINAkivu1dn dusgluinundosdsnoutiauas Unauslusiumasnuiads 1,000 - 1,200
fadiung Weudiilunnuiniigafoeufusieu fuiiadusunasaiiouads 200 - 300
Jaduns wasdiuduan 10-18 Tu Usunaslumaany 1,010.8 Jadiuns wasdelumn 124 34 sy
Feufitunninniiagnludmiadfefoutiuiou fsuaslueds 236.9 fadiuns (Fig. 3)

1.4 gulfinmaniivaiuuamnagay

wasmpaeviiidodudufusiumies daufaserdudunsadeu (pH 6.0) Ui

a

dunigTnglusiuegszauliunans (% OM 2.37) A1dninsesazaudumvesualuiusi (% BS

q
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33.18) avugnisuaniasulossuuings (CEC 27.46) Usunameanesaniluuselovilluuas (29)
wazUSunadnwnadenndulsslevilufugs (114) WeUszdiuau gauauysaivesiu wuinaud
AnueaNaNysadeglusyauliunas (Table 1)
2. maiudegefinguazmsdiasziing

2.1 \iiuseg13fing 1ngds The Closed Chamber Technique %84 (Minamikawa et al.,
2015) Mnasaiusiegne vu1andng 60 817 60 wazas 60 %o 120 wufiwns asevatiuluuyas

! @ W ! 6 = ] [ o A [ v ! o

w1 guiiudieg1eineiiiagn 0, 6, 12, 20 wag 30 Uil ndInAseudLiunIsINuAIeE1 $1UU 4

[
o [

1 U9 Nvaan 10.00 u. siausivgnaudiaiuiies Jufinssiumnuasveandesinineainssau
H a [~ 1

NANVUSINUNIBYN

a

WIUT Ll

9

2

a Y 1 &

2.2 3iAs1RF08198181A3 93RS 18R 10819A1% (Gas Chromatograph) 8%e Thermo
scientific iq"u Trace 1310

2.3 mwusnsn1sUaseineiinuuasinglunsasenlen lngldisn1ses Saengan et al.
(2015)

ﬂ?iﬁ?ﬂ’lmﬂﬂiﬂdaﬁﬁﬂ‘ﬁﬁLV]UQ’]ﬂ‘U’ﬁJITJ ﬁwuamim gaUNS @Q‘ldj
E=dc/dtx((h)M_w XT_sOVAM v XT_st+T))

Tnof

E = 9n5N15UaRsA9EWMU (Mg CHy m?2 hY)

dc/dt = Sasnisdsuulasanaduduresfinedvmu (ppm h)
h = mmgwaaﬂdaamﬂizﬁ’uﬁafw (m)

Mw = dwidnlianavesfedivu (16,123 x 10° mg)

Mv = Usussluanavesieiiinu (22.41 x 10° m?)

T = gaunndl (°0)

Tst = gauuniiunsgnu (273.2 °K)

[

MsAINIsUassnlunsaesnlanainuitnn MmMuiulagauns Aad
F = K(V/A) dc/dt (273/(273+T))

Tned - F = snsnsuaseiwlunsaeenlen(me N,O m? h')
K - Amsfivestelunsasenlas

Vv = YSumsveaiudiegns (m?)

A _ fuiiAusetng (m?)

de/dt = sasnslasuntasanududuresinglunsaeonlen (ppm h™)

—
1l

gaunnil (°C)
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3. Msukazduindaua

Y

¥

3.1 Yuiindeyaluntamaass Usnaiiuie ldud samglinelundesiufing (ay

Y

(% '
Y =

Tgummesluiivesdwianegcvendasu) aamgliau seaudl wazaugenaeas (inain
5AUL AUNWAUTINIVBINABIFIUEN)

3.2 ﬁ’uﬁﬂsﬁagaamwLLmé’ammmﬁuﬁaaﬂwﬁ”wﬁmu WU LARTA TLUANUBN VIDL
W 1Fudu Tunndiesseznaniuiegieie

3.3 Juiindayanisguasnudnl laglmaaduiindeyanisdanisii (Snwuulaun
a = a v U +) 5 +) = +) a a 6 %3 [} =
Audan Auwi), N133an15ds (Medeiadl way Jedunsd), n13dnnislsn wuas wagiayiey, n13
'y} I v [ @ d‘ 4
IAn15719 (feudgntd1l wagndan1siungItna)

3.4 Yuiindeyanisugnuaznsiiuieadng
4. Yoyananan

< a a o -dgil a Y= a % [ dy

AUAEINARER TIUU 4 99 YWIANUN 2 x 5 luns Tuiinandnt1inAnudy way

AMuuNaNant1 (nn/19) Aenutu 14 %

NANISNAABILLAZIR5A]

4

1. msUaeefinatinu (CH,) wazluniaaanlan (N,0) vasda 5 Wug

nNsiUSeuisunsUdesfineseunssanveetna 5 wug nuintnnugresluwy 62 &
nsUdesfneieunszanuindign fe 1,049 Alansuarsusulasenludifisuinsielssegguan
JeanAe v dndeun 4 Unusid 1 nv79 war nvdl dmsudesiwiseunsyan 975 962
949 uar 727 Alansumsuauleeenleiieumisielsregguan audu (Table 2)

n1sUaeefneditmu (CH,) (Fig. 4-5)

fiug nud1 Ugniudl 15 nsngiaw 2563 Wiuiieatudl 5 ganau 2563 53u91g412 82 fu
YanUdeefingiiinu vindu 2.10 +1.23 Tadnfusianisnaunsdaiu vie 696 Alansy
asusulaeenlaniisuindelisiegauan

fiug n79 Ugniudl 15 nsngnem 2563 eI Tuil 22 gaieu 2563 530187 99 Fu
Jandaesfioiing windu 2.25 = 0.88 TadnTudeni1s1unsaeiu nie 899 Alaniu
asusulaeenlaniisuindelisiegauan

iug Unus il Ugniudl 15 nsngrau 2563 WAUAEIIUT 20 Aanay 2563 Tau7g 4 97
Tu Yandaeg ey vindu 2.35 + 0.89 Hadnuren1s1uunsaeiu vse 923 Alandy
asusulaeenlanifisuindelisiegauan

iug viesluine62 Ugniuil 15 nsngnan 2563 1uiAeatudl 5 ganeu 2563 w0841
107 Ju Yanddesiadlinu windu 2.35 + 1.52 fadnsusensiaunssedu w39 1,016 Alansy

Asusulaeenlanifisuindelisienauan
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g v1udndeuing Ygniun 15 nsngieu 2563 e iun 5 aaiau 2563 5188718717
114 Ju Yanuaseieiliny wiadu 2.00 + 0.82 fiadnusdenisvunsdeiy v3e 919 Alansy
3 ¢ a 1 1 [
asusulaeenlediisuindelisiegauan
nNNsiUSeuiguNsUaee ielinuyestnane 5 Wug wud yaiuginsUanddesfig

a o 1

fnusoTusanaunsliunnsieiu aguseunn 2.00 89 2.35 dadniunenisiaunsiaiu lned

a o 1

WusUnusll 1 wasvewluwes2 Tensnisuanddesfinglinugaiaaviniufe 2.35 Jadniuse

L% 3

! o = 24 g U 1 6V =
AT ILUATADIU T8989UIAD WUT NUT9 NV41 LAXYIAINTEUING 9P INTUaRUABENBLLNY

]

o 1

WINAU 2.25 2.10 kag 2.00 JadnsSunonisIaeunsnedl @uainu
nsuassfnalunSaeeanlan (N,O) (Fig. 6-7)
Wug NU41 Ugniud 15 nIngiau 2563 WAULAEITURN 5 Aa1AN 2563 591971117 82 Ju
UanUaogn1adny vv1nuU 2.68 +1.04 1adnSuson1s19UAsAe L 58 30.7 Alansy
I3 & a 1 1 [
asusulaeenlediisuindelisiegauan
Wug nY79 Yaniun 15 nsngiau 2563 AULAEITUN 22 Ma1AY 2563 T340 99 Tu
UanUaogn1adny 10U 4.35 + 3.39 Taansumami1s10UnsAalIL U39 49.7 Alansy
6 & a 1 1 [
asusulasenledifisuindelsdenguan
g Unusnll 1 Ygniudn 15 nsngnau 2563 WuLAgTun 20 AanAL 2563 53881 97
Ju Yanuaaed1olnu 110U 3.44 + 1.46 DaanSUMADAISIHUASADTUY 150 39.4 Alansy
I3 & a 1 1 [
asusulaeenlediisuindelisiegauan
g vienlume 62 Ugniui 15 nsngiau 2563 uiedaiud 5 ganau 2563 sue1801
107 Ju Yanuasstwilinu windu 2.90 + 2.18 fadnsumems1uussaadu 139 33.1 Alansy
I3 & a 1 1 [
asusulaeenlediisuindelisiegauan
g Urdndewn 4 Ugniuil 15 nsngiau 2563 uNerTuil 5 ganau 2563 53107
917 114 Yu Yanasefwilwu windu 4.88 + 1.89 faansusean1s1uunsiediy “3e 55.9 Alansu
asusulaeenlaniisuindelisienauan
nnsiTguiisunsvasefinglunsaesnleduesdning 5 wug wudn yniuginig

o 1 I v

UanUdesiulunsasenledseiusenisauns sgluyis 2.68 fia 4.88 fadniusienisaunsieiu

¢ A a o

Tngdiusvnindeun 4 fdnsinsvanddesingluniasenledgeianie 4.88 fadnsusie

Y

ANTNUATHDIY TosANNAD WS NU79 Unusil 1 viexluwe 62 uaznud18nsinisuanlaesfine

lunsaeanlamwindu 4.35 3.44 2.90 kay 2.68 TaanSUAAITIMUATADIL AUAIRU

4

3. NANAAVDITIING 5 WU
nNN1siTeuigUTayananant139e 5 Wug wudl Wug nvdl Winandngeian 675
Alansusials sesaswnpenug nu79 vedlume 62 Unusiil 1 uag L1udndeum 4 lvikandn 578

451 448 wag 353 Nlansumals muaau (table 3)
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dyunan1naasg
1. 9nnsideuiisunsuassielseunseanvestnl 5 wug nuiiugveulume 62 1
nsUdesfniieunszanuindign fe 1,049 Alanduafveulnoenledifivuividelsdenguan
seanAe Wudurudndeun 4 Uyusid 1 nv79 war nvdl dmsudesiwiseunsyan 975 962
949 wag 727 Alansumsusulaeenledifisuminseldenauan aua1au
2. Mnmsilieuiisunisudesfnefinuresdiai 5 W wuh yaftusiinisuanudesfing
fwusaTusansaunshiunndaiu aguseana 2.00 A 2.35 dadnsudemsawnsseiu nedna

a o 1

Wusunusll 1 wazvewluwe62 Tensinisuanddesfieilinugaiaaindufe 2.35 dadniuse

s

1 [ I Ly (24 o [ ! 2 IS
AT IHUATADIU T99A9UNAD WUT NV79 NV4A1 WATVIANTEUING aRTINITUARUADYNIYLLNY

9

o 1
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Table 1 Soil initial conditions

Soil Texture pHY Organic Matter” Avai. P? Exch. K”
(1:1) (%) (mg kg (mg kg™
Clay loam 6.00 2.37 29.00 114.00

Note: ¥ soil: water (1:1) ? Walkey-Black method (Walkley and Black, 1934)
* Bray Il method (Bray and Kurtz, 1945) ¥ Extracted with NH,OAc pH 7.0 (Pratt, 1965)

Table 2 Rice cultivars' greenhouse gas emissions

CH,4 emission  Nitrous Oxide N,O emission Gas emission
Y . Methane ) .
Uy - (kg COLe (mg N,O m*“d" (kg CO,e season’ (kg CO,e season™
(mg CH,m™d™) - 1 1 1
season’ rai”) ) rai) rai)
RD41 2.10 £1.23ns 696 2.68+1.04 30.7 727
RD79 2.25 + 0.88ns 899 4.35+3.39 49.7 949
PTT1 2.35 + 0.89ns 923 3.44+1.46 39.4 962
HBT62 2.35 + 1.52ns 1,016 2.90+2.18 33.1 1,049
KICNT4 2.00 = 0.82ns 919 4.88+1.89 55.9 975
Mean 2.21 891 3.65 41.8 933
C.V.(%) 36.36

Note: RD41 =nwd1, RD79 = nu79, PTT1 = Unusill, HBT62 =viesiluwe62, KICNTA = v1dndeumd

Table 3 Rice cultivars' yield and dry weight at harvest

. HANER Y thwdnlu dhwiingu thwingas

W (Kg rai’") (tiller m™) (kg ha™) (kg ha™) (kg ha™)
RD41 675a 325b 2,257c¢ 4,514c 5,646a
RD79 578ab 363b 3,729ab 8,979%a 6,965a
PTT1 448bc 440a 3,937ab 9,291a 6,479a
HBT62 451bc 240c 3,368b 6,757b 5,638ab
KICNT4 353c 140d 4,222a 8,063ab 3,840b
Mean 500.88 302 3,503 7,501 5,714
CV.(%) 21.36 9.87 11.83 17.17 20.50

Note: RD41 =nwd1, RD79 = nu79, PTT1 = Unusill, HBT62 =viesluwe62, KICNTA = v1adndeumd

WNa15UsEN UNISUSLYNAAN NI THUALS 189 1HAIINATINTHAlASINTS ToE
NENANEITEEIINIMNHD RO HUNIAZNGHAUE T I ARonaNa1Y Ussa1T 2565



AMNUsTNaU

" far - 15 Jul 2020 2 for - T g 2020
5168 = 3Dk B0 b 1
T
i ) j
L - - L L
July August September Owteber Mewember
Transplanting Harves!
15 Jul 2020 RD&1 50t 2020
RD7TE 22 Ot 2020
FIT1 200t 2020
Fig. 1

Rice planting activities in the field, including fertilizer and water management for

photoperiod insensitive rice cultivars.
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Fig. 2 Rice planting activities in the field, including fertilizer and water management for
photoperiod sensitive rice cultivars.
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Fig. 3 Weather data of Chainat province in year 2020.
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Chai-Nat: Methane Emissions
(CH, mean £ SD; kg CO,e season rai?)
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Fig. 4 Methane emission of 5 rice cultivars per season
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Fig. 5 Methane emission of 5 rice cultivars per day

Chai-Nat: Nitrous Oxide Emissions
60.00 (N,O mean + SD; kg CO.e season™ rai!)

50.00

40.00

30.00

20.00

10.00 -
0.00

B RD41 m RD79 HPTT1 B HBT62 B KICNT4

Fig. 6 Nitrous oxide emission of 5 rice cultivars per season
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Chainat: N20 emissions Planting - Harvest:
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Fig. 7 Nitrous oxide emission of 5 rice cultivars per day
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Application of Pellet from Bidens pilosa var. radiata (Sch. Bip.)
on Weed Control in Paddy Field

L '3 1 fa o 0‘1) a < o 2)
SUYAUN WULNYKINWRAIU Y 9IMA8 NAY

Thanatsan Poonpaiboonpipat® Arthit Kukum-u?

ABSTRACT

Weed is a major pest which compete growth factor of rice causing yield loss.
Allelopathic plants are plants produce secondary metabolites inhibiting weed growth. The
application of allelopathic plant residues integrated with water irrigation is the new strategy
of weed control in paddy. This research aimed to develop the natural product on pellet
formulation Biden pilosa var. radiata (Sch. Bip.) and test its on weed control potential in
paddy both direct seed and transplanting system. The products were applied together with
irigation system at 10 days after sowing or transplanted. This period, small seedling weeds
always were under water level. In this application, water help to extract the major inhibiting
compounds from pellet product and then they absorbed and translocated by weed
seedlings causing weed death. While rice seedlings were not affected because they were
above water level. The result showed that pellet product at 160, 320 and 640 kg ai/rai
could control weed by 60 — 90% depending on rates of applications. Rice seedling growth
and yield showed no-significance when compared with non-weeded. This result was once

ways of weed management in organic rice production.

Keywords: allelopathy, field experiment, directed seed rice, transplanting rice, weed control
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Fonfiviifiarsfiumaitiuin “fvdadlans” sadlans (allelopathy) WWuusingnisainig
sysuvdvilanis Afvlasaddesarsduadiiionit a138adlaniSiadnea (allelochemical)
DONUIGANMETINTIR ansautsnUanvdesldainnissednsvesinluainvu envioundns
(leaching from leaves) n155z8NRILU (volatilization from leaves) N1Tara18@1589nN
113959M1ABAS (root exudation from roots) azN1SUANUABEAITIINNITLREARILVDILALYIN
NN (released from decomposing) (Rice, 1984)

nsitenesAnNiaIndadlaniSuuszgndifieimuiatsansssumalunisaiuau
dngflunainuasiuitlddumnuaulagunivansianiadguazionsu Tutas 2 nessuiliiy
11 M3AnwIneiudadlanis lfuanuaulannilan lnefanganunvesnisdnuiiiie
POUALBIANABINIFIUM AR ITIUaends SiBu wazaanmsviaeAunadouiiiinanld
a1salidans1ent (Singh et al., 2001) assaalansiluasudnfusisssumaniaulasasuse
GRRIEIELIGR

UnIngrmansiuwianlunisussendldlseloviaindadlaniSrenisudniiy lunate

JULUU Wy msadaiaszivinansddayiitenmundua1suians (pure compound) 1y bialaphos
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fiafnainwuaiiise Streptomyces viridochromogenen e Bialaphos @9Hafon5EUIUNTT
Fuasnzioules] elutamine synthetase dsdawaviliiuonludoavanluiimanntuvinliie Judiv
LATAY UAzsUMUNTEUILRNATIzRaslufy ud Bialaphos $1Annnsldissmaduvinty T
Useimeeliniinisldans pelargonic acid wag maize gluten (Hawaegliatngmaivnssunlssy
onsdniandnlng) lasarsmanignldluniseuauieivlussuunmandafivwuudunisians
TuUsgiwnaansgoiusni (Duke et al., 2000; Bhowmik and Inderjit, 2003) Tuuszinelneiisigay

L - |

31 wandugimdadyivgiuuuida (pellet) 9nludszesd ausaanusuiadoiivlate 80
Wosdud fisnsn 320 Alansusiels wazvilvnanandalnaniuldidenis Givdun wavane,
2552; Laosinwattana et al., 2009)
NAYNSILAIENITNITYTUINTTENINRYEATLaNET MRy Aensldnydadlans
faufunsteiiluunegitsfiveglusses 2 - 4 Tu eessuunmsndsdnuuuumiiuthe inuesns
sl mdsnswinudnisent 7 - 16 Fundrinu SesseznmdananiiviivdanlugFuenagly
sp8% 2 - 4 T (early-post) Taugalsitiu 7 wuRiuns Tuvngiidnugniiniiugasn 12 - 15
wuiwns matadluundnssesiierugs 7 - 10 wufaes lFdvanlnajegli deiuis
vdumely vasfividuansanmulassenivaiuilunaderiliAaudedutuim ns
Uspendldfndadlandsiusunsliirlussesd vilifsanudesanssadlansluiuasd e
Fofiafiogléin il fufiame TurneidnlidufimnsylfsuassadlanBifivadntios (Krumsri
et al., 2015; Poonpaiboonpipattana et al., 2015) 581 wagAME (2558; 2559) 51841471 N9
Uizqﬂmﬂ%ﬁugﬂmmaﬂimwj (Bidens pilosa L. var. radiata) damanuazduasdenianiunisdai
1197y 10 3u 8091 4 uaz 6 Fuselenm$ aunsamuauiuield 100 Wesidud uagvinlying
wAmd LT 5 - 10 Wesidud Mnnagnddinandl Saduundalumstamninsusiidn Yeie
mnfwdalanBiiteldeuausiivsutumsdni Tnendndasisuuuuidie (pellet) Wioazande
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fiadans Welddadoud Wilveumedeuiigagll 45 ssrwaled aunsevisindundndomivuy

=3 v @ a [ 1 a ::i' @ a [ d'l

e (pellet) ui NunAnsdaeildgamarainfigaeteinidesn undndauebilunsuusAnnueas
MHUNITNAFDILUU RCB 411731 4 91 3 5 155135 oA 1) NARS U™ 9951 160 Alansy

sols 2) HaRAMIY 8nsT 320 Alansurals 3) Nandneia 6nsn 640 Alansusials 4) Miaduiwne

I v o A

io 71 14 28 uag 42 TuraainumsetUnen (Hand-weeding) 5) ldfdmiaias (Non-weeded)

fufiunsidelu 2 anwm Ao wiutham wazund Aguditednfivalan s1uneimes
Frinfwaylan Miusin nua9 TaswTeuuUamagouaunn 3x6 was dufuuwituthey uay
w9 3x5 wns dmsuud Juduluundeseunuiareunsnines aniuldaquiuiaresn
lafiumugifu Ususeduiudonsgaudaiesoloiuaiy Juduulifauin 3x6 was 1
wanaRndrAgquALL WileuUaLasm LU TAaDY

nanpaeuluw ey inzwdadnlienimiuenvesnnussun 1 - 2 S0330s
yiudadnnsendeflefisng 10 Alansudels Wednery 10 fu vdestidufiedaifisedu 5
wufians ntuddldnintaurinunsaitnmeaesinedy

nsnagauluud wngndrd1aliideny 20 Yu vuwanmznd anduisgnasluly
wastniiwSenls Ugndnfiszezugn 25 x 25 wufiluns 91 5 dusiedu sousaanu ndsugndnale
10 Fu Udesiniduagddli 5-10 lwuRiuns wileseduiu anduidldndnfusaunssuisng
NARADITIAY

msfiudeya leua 1) maesydulavesin leun nmsuanne 71 15 30 waz 45 Yundsugn
412 Tagld quadrat w11m 30 x 50 LeuRlAs $1UL 4 90 doulad 2) ATERUILLLLazT W
wiwasTiiy 7 35 Jundwiudnviedne Tnsusnsiavesufimdu nah lunie uaznn Taeld
quadrat 7u1A 50x50 WURLAT $1uIU 4 90 doudatden 3) wandndna WuAEEINLT 2x5
wnseuUatdos asdUsznounandnduuuiufivun 30x50 wufilums 4 areuasdos léun
Sruunadeiui S1uruswens Suiuwdadess Suiuwded aluude wazwdadu dwdn
100 LWdn uazHandnmols

Answiteya TaeliaTzrinnuulsusiu (ANOVA) lisuifisudiiadede3s Duncan

multiple Range test (DMRT) fisziuarudesiu 95%

NANTSNAABILAZINTE
Wmay
yinvosTafiadinuldun a1tdan (Monochoria vaginalis (Burm.f.) Presl: MV), Lileuun
(Ludwigia hyssopifolia (C. Don.) Exell: LH), inUan (Sphenoclea zeylanica Gaertn: SZ), g1
nonU11 (Leptochloa chinesis L.: LC), nnvun (Cyperus diffomis L.: CD) Wagnuiadaign

(Frimbristylis mileacea (L.) Vahl: FM)
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0.5 - 5 AUADANITINUAT NARANINIANTRTIANITaaNTIWIUNNTUINARE 1 TBd Aty Vaue?

a o  sdw

Fuienuanuainn (FM) wudl naadueiidnsn 320 way 640 Alansusiels TAunuILULYeY
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wnalaigniesnitliminiviivedafidedifny diudvivenden (MV) wuidl waadasinsay

o

gnsiANunLiulesnitmvanlifdniviivedeilitdudfry (Table 1)

nasteiminuieTuity (Table 2) TWnansnnassfindrendsfunasos uiuiuity wansdos
Weeudns fusnanimtinutwesTefiesautosniinssislimdnsivedeiitud fay Wouen
wiavsiavesToiia wuiUsnaiminuiaesTeivusarsialinamiloutuuSuaniminuie

Y93 NY5IU (Table 2)
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HAvRINAAAYY Fan1TasAULARAzHANERTY WU iuAuEBIiuTINegiU

v A

Aeanslandnsaueifienst 640 Alansusels fiAugeInnINgsuIsnismIniviivmeiiesdal
Foddny fundadinfienutu 14 Wesdud nui nssudsidntefivdeiiolinaningean
905.75 Alansusels luuandrstusunUasildnanineensn 160, 320 uay 640 Alandusels 7
Tinanan 900.44, 889.38 waz 794.03 Alanfusels audu ludruvesudasiilindnSueisnsn

640 Alansusals Tnananlukansnsiuiunssudsalimandafies (Table 3)
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Jufis (Non-weeded) FIHAVDINTIENARNUNA 119 3 DA @1UITOANINUIUINBYYALALANVUIN

o w 1

Taegaditudfty drudvivrdadunuinlifinnuuanaeiuna@nfAseninenssuas (Table 4)
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NaRRUNMINLIee YN Tinan1snaaseiwmilounuNasaInuIuiwie (Table 5)
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Table 1 Effect of pellet from B. pilosa on the density of major weed species of direct

seed rice at 35 days after application

Weed density (plants/m™)

Treatments Weed species
Total MV LH SZ LC cD FM
Pellet at 160 kg/rai 45.00 b 0.75b  0.00 1.50 ab 3.00 ab 34.50 b 2.25
ab
Pellet at 320 kg/rai 1475bc  025b  0.00 0.75ab  0.75ab 12.75 bc 0.25b
Pellet at 640 kg/rai 1.25 ¢ 0.00b  0.00 0.00 b 0.25b 1.00 ¢ 0.00 b
Hand weeding - - - - - - -
Non-weeded 21575a 375a 050" 450a 4.25 a 201.25a 5.00 a
CV (%) 121.83 305.89  565.69  166.16 124.51 180.26 266.20
Weed species; MV: Monochoria vaginalis (Burm.f.) Pres\, LH: Ludwigia hyssopifolia (C. Don.) Exell, SZ:
Sphenoclea zeylanica Gaertn, LC: Leptochloa chinesis L., CD: Cyperus diffomis L., FM: Frimbristylis
mileacea (L.) Vahl
Mean from four replications with same letters in column is not significantly different at P< 0.05.
Table 2 Effect of pellet from B. pilosa on the weed dry weight of direct seed rice at 35
days after application
Dry weight (g/m™)
Treatments Weed species
Total MV LH SZ LC CcD FM
Pellet at 160 kg/rai 6.88 b 0.04b 0.00 0.13 1.99 386 b 0.87b
Pellet at 320 kg/rai 1092 b 0.11b 0.00 0.93 0.22 9.42 b 0.25b
Pellet at 640 kg/rai 0.70 b 0.00b  0.00 0.00 0.32 0.38 b 0.00 b
Hand weeding - - - - - - -
Non-weeded 3521 a 1.03a 0.01™ 024™ 217" 2864a 31la
CV (%) 106.84 33591 565.69 32299 159.64 11346  248.59
Weed species; MV: Monochoria vaginalis (Burm.f.) Pres\, LH: Ludwigia hyssopifolia (C. Don.) Exell, SZ:
Sphenoclea zeylanica Gaertn, LC: Leptochloa chinesis L., CD: Cyperus diffomis L., FM: Frimbristylis
mileacea (L.) Vahl
Mean from four replications with same letters in column is not significantly different at P< 0.05.
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Table 3 Effect of pellet from B. pilosa on growth, yield, and yield component of direct seed rice

Treatments Height Panicle Developed Undeveloped 1,000 grain  Yield at 14%

(cm.) /m” kernels kernels weight moisture

(¢/ m?) (¢/ m?) (9 (kg/rai)

Pellet at 160 kg/rai  91.25 ¢ 241.50 ab 745.00 ab 106.25 b 28.04 900.44 a
Pellet at 320 kg/rai  92.75bc 240.25ab  747.00ab  124.25ab 27.76 889.38 a
Pellet at 640 kg/rai  97.00ab 259.25ab  818.75a 148.25 a 28.10 794.03 ab
Hand weeding 91.00 c 271.25a 795.00ab  138.50 ab 28.86 905.75 a
Non-weeded 93.25bc 22675 b 725.75 b 143.75 ab 28.66 ™ 705.90 b
CV (%) 291 12.08 8.18 17.46 2.73 10.14

Mean from four replications with same letters in column is not significantly different at P< 0.05.

ns = non-significance

Table 4 Effect of pellet from B. pilosa on the density of major weed species of

transplanting rice at 35 days after application

Weed density (plants/m™)

Treatments U Weed species

MV LH SZ LC CcD FM
Pellet at 160 kg/rai 40.25 b 26.25b  0.00 0.00 1.50 1225b  0.25
Pellet at 320 kg/rai 27.00bc  2025b  0.00 0.00 2.75 4.00 b 0.00
Pellet at 640 kg/rai 8.50 c 275c 0.00 0.00 2.50 3.25b 0.00
Hand weeding - - - - - - -
Non-weeded 11850a  74.75a 0.00™ 0.50™  3.00™ 40.25 a 0.00™
CV (%) 64.39 75.72 529.15 244.19 163.18  109.49 325.23

Weed species; MV: Monochoria vaginalis (Burm.f.) Pres\, LH: Ludwigia hyssopifolia (C. Don.) Exell, SZ:
Sphenoclea zeylanica Gaertn, LC: Leptochloa chinesis L., CD: Cyperus diffomis L., FM: Frimbristylis
mileacea (L.) Vahl

Mean from four replications with same letters in column is not significantly different at P< 0.05.
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Table 5 Effect of pellet from B. pilosa on the weed dry weight of transplanting rice at 35

days after application

Dry weight (g/m™)

Treatments Total Weed species

MV LH SZ LC CcD FM
Pellet at 160 kg/rai 1237 b 9.33b  0.00 0.00 0.74 225b  0.05
Pellet at 320 kg/rai 9.08 b 457b 0.00 0.00 391 059 b 0.00
Pellet at 640 kg/rai 6.92 b 1.77b  0.00 0.00 1.52 363b  0.00
Hand weeding - - - - - - -
Non-weeded 50.44 a 38.22a 0.00® 0.41™ 1.04™ 11.14a 0.00™
CV (%) 50.48 75.88 529.15 24894 173.08 91.84 316.22

Weed species; MV: Monochoria vaginalis (Burm.f.) Pres\, LH: Ludwigia hyssopifolia (C. Don.) Exell, SZ:

Sphenoclea zeylanica Gaertn, LC: Leptochloa chinesis L., CD: Cyperus diffomis L., FM: Frimbristylis

mileacea (L.) Vahl

Mean from four replications with same letters in column is not significantly different at P< 0.05.

Table 6 Effect of pellet from B. pilosa on growth, yield, and yield component of

transplanting rice

Treatments Height Panicle Developed Undeveloped 1,000 grain  Yield at 14%
(cm.) /m? kernels kernels weight moisture
(¢/ m?) (¢/ m?) (9) (kg/rai)
Pellet at 160 kg/rai  103.25 401.00 a 1,000.00 ab 134.25 ab 29.76 957.39 b
Pellet at 320 kg/rai  103.00 367.75ab  1,068.00 a 119.50 b 29.44 95559 b
Pellet at 640 kg/rai  103.75 372.50ab  976.75ab 151.25 a 29.48 1,058.62 a
Hand weeding 103.00 383.75ab  971.75b 139.25 ab 29.71 996.85 ab
Non-weeded 101.50 ™ 327.00 b 1,021.25 ab 148.25 a 29.50 863.84 ¢
CV (%) 1.88 13.05 5.54 16.28 231 6.12
Mean from four replications with same letters in column is not significantly different at P< 0.05.
ns = non-significance
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Development of germinated paddy rows seeder
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Salisa Veerapun® Kadit Kwangtrakul?

ABSTRACT

The development of germinated paddy row seeder Model II was tested in the
laboratory and in the field. This machine consisted of the walking tractor mounting set with
a seat, four seed boxes with capacity of 15 ke of each, twelve seed tubes, seed metering
device control, and soil leveling. The metering device was fluted roller with adjustable
groove length from 0 to 4 centimeter for variable seed rate. The seed damage by the
metering device unit was 3-4 percent. The germinated paddy row seeder model Il was
conducted in the clay loam soil. The results showed that the average field capacity was 4.2
rai per hour with average field efficiency of 86 percent and average fuel consumption rate
of 0.15 liter per rai. The break-even point at the row spacing of 20 and 25 centimeters was
112 and 106 rais per year, respectively, compared with knapsack broadcasting, and 7 rais

per year, compared with rice transplanter.

Keywords: Germinated paddy row seeder, seeder, paddy field
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M1

Table 1 Specifications of germinated paddy rows seeder Model |I

Specifications

Power Walking tractor, 10-12 hp

2.94 x 3.00 x 1.44 m (operating)

Dimension (width x length x height)
1.94 x 3.00 x 1.44 m (transporting)

Number of row 12
- Inter-row spacing 20 or 25 cm
20 cm

- Intra-row spacing

Seed hopper capacity

4 units @ 15 kg

Transmission system V-Belt
- Diameter of ground wheel 1.10 m
- Gear ratio 16:1

Metering device

- Type Fluted roller
- Diameter 40 mm
- Number of fluted roller 1

8x5 mm

- Width x depth

- Groove length

Adjustable from 0 to 4 cm

Seed tube

PVC

Seed tube outlet height

30 cm

Leveling

4-inch PVC tube, 3 m long

Table 2 Physical properties of germinated paddy, Phitsanulok 2 variety

Physical properties Mean
Dimension
- Width (mm) 2.53
- Length (mm) 10.65
- Thickness (mm) 2.04
Root length (mm) 2.44
Mass of 100 seeds(g) 3.8
Seed moisture (% w.b.) 22.7
Seed bulk density (kg/m?) 661
97

Percentage of germination (%)

90
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Table 3 The relationship of seed rate and the length of groove

Length of Seed rate (kg/rai)
groove Germinated paddy (kg/rai) * Paddy (kg/rai) **

(cm) 20 cm 25 cm 20 cm 25 cm
1.5 5.9 a7 5.3 4.2
2.0 7.5 6.0 6.7 5.4
2.5 9.9 7.9 8.9 7.1
3.0 124 9.9 11.2 8.9
3.5 15.1 12.1 13.6 10.8
4.0 16.5 13.2 14.8 11.8

* moisture 22.7% (w.b.) ** moisture 14% (w.b.)

Table 4 Field performance of germinated paddy row seeder Model Il with inter-row

spacing of 25 cm.

Length of groove (cm)

Parameters

2.0 3.0 4.0
Speed (km/h) 2.6 2.6 2.6
Slip rate (%) -10.4 -11.7 -10.4
Inter-row spacing (cm) 25.1 24.9 25.1
Intra-row spacing (cm) 233 23.3 23.6
Number of seed per hill (seed) 5 5 10
Germinated seed rate* (kg/rai) 8.6 10.8 15.5
Paddy seed rate** (kg/rai) 7.6 9.5 13.7
Fuel consumption rate (L/rai) 0.15 0.12 0.17
Field efficiency (%) 88.0 87.7 82.8
Field capacity (rai/h) 43 a3 4.0

* moisture 24.3%  ** moisture 14%
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Table 5 Break-even point analysis

Parameters Price
Purchase price of germinated paddy row seeder (Baht) 50,000
Annual fixed cost (percentage of purchase price) 16
Repair and maintenance costs (percentage of purchase price per
100 hour) °
Fuel consumption rate (L/rai) 0.15
Lubricating oil (percentage of fuel consumption price) 10
Labor cost (Baht/h) 37.50
Cost of knapsack broadcasting (Baht/rai) 100
Cost of rice transplanting (Baht/rai) 1,200

AMNUITNaU

wed cppe l

Fig.1  Germinated paddy rows seeder Model |

Fie. 2 Seed rate labolatory device
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Fig. 4  Mechanism of metering device
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Fig. 5 The relationship of seed rate and the length of groove
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Fig. 6 The relationship of percentage of germination and the length of groove
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Fig. 7 The relationship of paddy plant and the length of groove at the row spacing of 20

centimeter
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Fig. 8 The relationship of paddy plant and the length of groove at the row spacing of 25

centimeter
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Selection of Agronomic Characters Nutritive Value Rice Lines Suitable

for Ruminant Feed

uudivn 9eu? vauvu ATAN? suwssa danuda® AuAT Andlne?
Monticha Toong-ngern® Chuanchom Deerusamee?

Thanapun Nilkamnerd® Kumpee Pugdeethai®

ABSTRACT

Research and development of rice varieties for animal feed is a solution to the
problem of rice yield over-supply. Also, increasing demand for feed ingredients. The
objectives of this experiment were to study the nutritional value and the usable
metabolizable energy value of promising lines for ruminant feed. Conducted in the dry
season of 2021 by assessing agronomic characters, the nutritional value of whole crop rice
in milk stage before fermentation and after fermentation including evaluating the organic
matter digestibility and metabolizable energy value of whole crop rice silage. The results
showed that all 12 rice lines at the milk stage were of good quality that could be used as
whole crop rice silage with the dry matter. 27.70-34.53 %, 6.58-8.91 % crude protein, and
48.69-56.34% Nitrogen free extract were of good quality similar to that of fresh corn.
However, the water-soluble carbohydrate content of 3.53-5.27 % was lower than the
threshold for good quality silage which is characteristic of forage grass. By rice line
CNT16022-57-1-2-4-2 It tends to provide the best nutritional value. Suitable for making silage
It has the highest dry matter content, crude protein, and total digestible nutrient. As for the
quality of whole crop rice silage, it was found that the physical quality was very good and

has a yellowish-green color. The smell is like pickled fruit. The texture is firm and intact.
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The chemical quality was in the low-quality class, with pH values in the range of 4.61-4.74,
the content of 2.62-4.99 % acetic acid, and butyric acid 2.57-3.89 %, which was higher than
the standard of fermentation plants. And has a lactic acid content of 1.71-2.64 %. In terms
of nutritional value, the whole crop rice silage contained 21.30-30.34% dry matter, 7.73-
9.61 % crude protein, 50.38-57.33 % NDF, 30.26-37.98 % ADL, and TDN 59.25. -68.05% with
good quality similar to fermented corn. The organic matter digestibility (OMD) test was
37.94-44.16% and the metabolizable energy value (ME) 5.66-6.66 MJ/kgDM was significantly
different. By rice line, CNT15504-40-1-1-1-1 had the highest OMD and ME values at 44.16 %
and 6.66 MJ/keDM, respectively, followed by rice line CNT16022-57-1-2-4-2 and CNT16097-
144-2-1-1-1 with OMD of 42.96 and 42.86 % and ME of 6.48 and 6.45 MJ/kgDM, respectively.

Keywords: whole crop rice silage, milky phase rice plant, ruminant feed
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Table 5 Organic matter digestibility and Metabolizable energy of promising rice lines in

whole crop rice silage at harvested in the milky stage

Line OMD (%) ME (MJ/kgDM)
CNT17227-41-1-2-1 40.2035 d 6.0226 ef
CNT16039-7-2-2-1-1 41.2205 ¢ 6.1920 cd
CNT15563-87-2-1-2-1 41.8618 c 6.3059 ¢
CNT16097-144-2-1-1-1 42.8618 b 6.4524 b
CNT15556-52-1-1-1-3 40.9000 cd 6.1400 de
CNT15504-40-1-1-1-1 44,1575 a 6.6555 a
PSL09054-CNT-29-1-2-2-1-3-1-1-1-1-2-1 37.9433 e 5.6516 ¢
CNT15529-2-1-1-1-1 37.9449 e 5.6527 ¢
PTT09071-5-1-2-3-3-1-1 39.9213d 5.9780 f
PTT11236-37-3-1-2-2-1-1-1 38.0952 e 5.6946 ¢
CNT16022-57-1-2-4-2 42.9593 b 6.4846 b
PSLO7021-125-1-2-2-1-5-1-1-2-1-1-1-1-2-1-1 40.1955 d 6.0203 ef
CV (%) 13 1.4

Means followed by common letter are not significantly different at 5 % by DMRT
OMD = Organic Matter Digestibility ME = Metabolizable Energy
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HAYAINNTYLAINITANAMNTUYIARNARAMAT T IRENNEE 105
FERIMSINUSNE
Effect of Delayed Drying of Paddy on Quality of Khao Dawk Mali 105

during Storage

v

vilegn A1edY nquan ganeans? gwssainis Inins1a? o3 guiiand®
Us1al ualila? 9l wenndns? 381 finana?
Khanitta Khamwong® Grissana Sudtasarn? Supannikar Pakkethati? Wacharee Sukwiwat®

Pranee Maneenin® Ranee Mettajit” Suriya Tidlao"

ABSTRACT

Post-harvest management methods have changed in the past from previously being
harvested and sun-dried to reduce the moisture in the field, to being harvested with a combine
harvester to retrieve fresh paddy. In harvesting fresh paddy, if moisture is not properly reduced,
rice quality during storage will be affected. The objective of this research was to study the effect
of delayed drying of Khao Dawk Mali 105 on rice quality during storage. Four repetitions of split
plot in RCB experiments were planned. The main factor was delayed drying of 0, 1, 2 and 3 days.
The secondary factor was the 12-month storage period. Fresh paddy variety, Khao Dawk Mali 105,
season 2019, harvested with a combine harvester from farmers’ field with same initial moisture
content was used. It was sun-dried with delayed drying method of 0, 1, 2, and 3 days and
decreased the moisture content to less than 14%. Samples were sent for chemical analysis,
namely amylose content, aromatic content 2AP, cooked starch stability, texture test and milling
quality. It was found that delayed drying of 0, 1, 2, and 3 days before storage had no effect on

hardness of cooked rice, softness of cooked rice, amylose content and stability of cooked starch.
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But there was a difference in the percentage of whole kernel and head rice. In the 3-day delay
drying rice, the percentage of whole grain and head rice was highest. The whiteness of milled
rice for 0- and 1-day delayed drying was higher than that of 2- and 3-day delayed drying, and 2AP
content of 0-day delayed drying had the highest 2AP content. After 12 months storage, the
percentage of whole kernel and head rice, amylose content and cooked starch stability were
found to not change. The whiteness was slightly changed. Transparency of rice drying delayed
by 1 day was the highest, all processes tended to decrease. The hardness of uncooked rice
showed that all processes tended to increase. The hardness was highest at month 12, softness
of cooked rice was the softest in month 0. All treatments tended to decrease. 2AP content of
0-day delayed drying showed the highest aromatic content of 2AP and decreased in all

treatments.

Keywords: Khao Dawk Mali 105, storage, delay, rice quality
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Fig. 1  Effect of delayed drying on whole grain and head rice (%) change during storage of
Khao Dawk Mali 105 in season rice, 2019 for 12 months.
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Fig. 2 Effects of delayed drying on whiteness quality change during storage of Khao Dawk
Mali 105 in season rice, 2019 for 12 months.
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Fig. 3 Effects of delayed drying on transparency quality change during storage of Khao
Dawk Mali 105 in season rice, 2019 for 12 months.
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Fig. 4 Effect of delayed drying on amylose change during storage of Khao Dawk Mali 105

in season rice, 2019 for 12 months.
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Fig. 5 Effect of delayed drying on gel consistency change during storage of Khao Dawk
Mali 105 in season rice, 2019 for 12 months.
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Fig. 6 Effect of delayed drying on 2AP change during storage of Khao Dawk Mali 105 in

season rice, 2019 for 12 months.
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Fig. 7 Effects of delayed drying on hardness quality during storage of Khao Dawk Mali 105

in season rice, 2019 for 12 months.
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Fig. 8 Effects of delayed drying on Stickiness quality during storage of Khao Dawk Mali 105

in season rice, 2019 for 12 months.
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Havasa1sLANUaNuNInLNALHBN1SAIUANNLEUND T lUNUNIR W InL T

Insecticides' Impact on Rice Stem Borer Management in Chiang Rai Province

Yagn yayadn? gingeyn o5euding? aAsh wuzgITIUNa? augh Wusau?
55 nzd? Ypzwus A3qu?

Kunlaya Boonsa-nga® Sukanya Arunmit? Apiradee Manasuwanphol

Somruedee Panson® Jirapat Thasee Piyapan Srikoom®

ABSTRACT
The efficacy of the registered insecticides with the Department of Agriculture (DOA)

for controlling the rice stem borer and impacts on natural enemy diversity in rice fields are
important data. Thus, the goal was to gain knowledge and recommendations on how to
use the insecticides on rice field in the case of an economic threshold level. The
experiments were conducted at farmer’s fields at Wiang Chai district, Chiang Rai province
on dry season 2020 and at the Chiang Rai Rice Research Center, for wet season 2020. The
experimental design consisted of a randomized complete block with four 4 replications 5
treatments included fipronil 5% SC (2B) carbosulfan 20% EC (1A) chlorantraniliprole (28) +
thiamethoxam (4A) 20%+20% WG cyantraniliprole 10% OD (28) and spraying water as a
controlled. The results showed that the most effective chemical in controlling the rice
stem borers under the outbreak situation reaching the economic level was carbosulfan
20% EC (91-98%) following with cyantraniliprole 10% OD and chlorantraniliprole
+thiamethoxam 20%+20% WG which were effective at 89-93%. Whilst, fipronil 5% SC had
the lowest efficiency at 85-87%. For the effects of pesticides on the diversity of natural
pests in rice fields, the results showed that after spraying of all four insecticides the
Shannon-Wiener diversity index) showed a tendency to decrease. The decreased value of
Shannon-Wiener diversity index after spraying fipronil 5% SC was less than those sparying
chlorantraniliprole+thiamethoxam 20%+20% WG 10% cyantraniliprole OD and carbosulfan

20% EC. Furthermore, considering the cost of insecticides per rai, it was found that fipronil

Y audidednaidessns 80U 24889318 57120 Ing. 0 5372 1578
Chiang Rai Rice Research Center, Phan, Chiang Rai 57120 Tel. 0 5372 1578
? npdiduuaziunt1 NIUNISTI NN 10900 Ing. 0 2579 7515

Division of Rice Research and Development, Rice Department, Bangkok 10900 Tel. 0 2579 7515

W@Na15USEND UNISUSEYNAAN NI THIAZS 189 THAIINATIMTHIASINSToY

128 NN ITEEIINIANTHD RO NUNUAZNGNgUE T g1 ATonaNa1Y Ussa1T 2565



5% SC had the lowest cost (24 baht per rai) following with carbosulfan 20% EC (42 baht per
rai) chlorantraniliprole +thiamethoxam 20% + 20% WG (51 baht per rai) and cyantraniliprole
10% OD (238 baht per rai). The information obtained from this study can be taken into
account in decision-making and provide advice to farmers for the achievement of rice stem

borer control.

Keywords: rice, rice stem borer, insecticides’ impact, natural enemies
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waen1susies luvi waglafuiierhatenueunazdnuivesmueunadia n1sdnn1siudgn
druvenaniaeenisiate nslddelulasiaumuanudenisvesdn eannsineliremuaune

=

417 n1sidntuii n1sruaulae@nds Asldilsluwnadnszd waznisldansiadl 1 udu

Iaaa

ag13lsfnulifiisn1slaisnsuilanduszanianlunismivauuueunadiala 100 wWesidgud

(%
Y]

AeUNITUTMTINNISULAIRRSULaeIBHaNNE1Y (Integrated rice insect pests management)

Juduwmanidlunsuimsianisuuasdngoenedsdu January et al., 2020)

msldansiafidosiuidadaginnduisnsiinensnsdiulvgenld winsldansaiiinda
Anginagldlyizdesiundnagn uinisldasalimdndnginadadanudnludmsunensnnsd

Y 9

AnNTTEUIRYBILIRIAR IIURTEAUATEERY luieUsemalinsfinyseduiAsygiavenis
yhaneanvueunedn lunsirdulaldasaiitostuidauuasiauvusindauassiianiui e
anpnudemevemanandn annefifesturidauuasdiing duansifldtumenuig warug
giagnenidnlilduds tdu a1sluysiu wazeaesinivea (Uudu (gbal et al., 2000;
Muralidharan and Pasalu, 2006; Abro et al., 2013; Sharanabasappa and Girijesh, 2017) 67561 Rao

and Rao (1982) s1e91uinmsidanstesiumdniuaailonueiniseeniieisesas 5-9 Inayatullah
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(1984) S1891UEBNUBINISHBAMIEISBEAY 5-10 ATIYaTsUaeiumMInLLauLAelIny Afzal
et al. (2002) 518913135 MaNsLATUeuNInRuaunNadNy WenuNSYnaaseuay 7.5 Lavels
THarsiafidesnunidawuassiaiiailanuainiseaniiedrsasas 5 (Suhali, et al., 2008)
WaNIINUY Kega et al. (2016) s1euinaulyvesnuaunatn3du1d (Maliarpha separatella
Rag) Mnuluyisusnvasnisidvhane (3 danindaugndna) S1uau 4 ngu aunsaldiduszau
wsegnalunisindulaisuldansdesiumdauuas uaghwnevainisidvinats (6 dUavinasan
v o I Y (Y] a v a v [} o w A a
917) 1 6 nqu I luszauasugialumsdedulaldansdesiuidnuuaaiieanaiudsne
FONANARNTINII UL EZDDNTIY MVUENNT A5 AR UBINUAITANUBUNDYTT ANUATLULLNVD
N5UN15017 ANTUNSEONUNITYINAI8VBINUOUNEUITNTERULATEENAY (Economic threshold;
ET) winfiuseeay 10-15 wazlu@1sansludalnusanud g tasme ity (TUnul wazay,
2562) Astiuansngulminnsudvinisineaslaliniseugalidunzeuldiedesiumdavueuns
v = o o & v ° a a 9 aa =
917 Fafianudndudenhumegeulssaniamlunisaiuaumueunetiluan1ieninisseuIans
sEAULATEENY IneA1tefaUseansnim swuduuimsdanisanudunudearsiaiideiunidn
wuasnaenndasivanIunsaldagdy Fedaudanguansduuasuazlsnunalnniseangns (RAC,
2022; an13An wazAny, 2564) dnvadansiaiidesiuindndnsinivateviineglusiensaisiaii
nsannmelsudninduansinunnisinuvessenlivie (endocrine disruptors) Nilnaseszuy
& o o« o & ° | a X = a ' 11 =
duiiuguaznisvengiug deazilugnisenidnnstunsileuanvivelleuginlvdunzideuly
UG (WYBY LATIIAN, 2562)

[ 5 = a o <3 = a a = [} o w d'r-g = (Y]

Aetiudadianudndulunsfnuussansnmeesansiaiidestuidanuasintunsidowing

dunTeiunsudnnIsinensdmsuldlundruieniunuruaunadl LaTNas eAUAINTATY

(% s A

Yasfmgsssufluudrieldidunadenlvd 9uidedfifnguszasdiielideyalszneu
Awuzinsldaisuninensnslunsdinunisssuiniaseauasegiatazindusdesddasaivoaiu

dndnginsialy

¢ ad
UNIULAZIGNTT

1 Y
‘ﬂ 4 [

1. mnagaulszdnsnwarsiaiivasiundanuaunatndunziiouingdunseiunsuisinis
\NWAS

1.1 andun1megeulullatnenInsnunTszuInYeInUaUNet1? 8 1LABLIETY J9in

fa v Y =

Beene gauuss 2563 uasiiuamaasnigluaudidednidesse Jminless gaunt 2563

Ugndiiugdudines 1 uusladgoy vuin 7x9 1wns seesendnauwdas 2 1Was 219

(% (%
v

WNUN1TAABILUY Randomized complete block (RCB) 4717 5 N35135 9 Az 4 91 99l
N33U59 1 @3 fipronil 5% SC dn51A151d 20 Tadans Aeul 20 ans

AS5UATN 2 @15 carbosulfan 20% EC 95171540 60 fiadans #ou1 20 ans

WNa15UssNaUNISUSEYNAANINIINLAZS1891HAIINA1IMHlASIN15TTE
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n5913391 3 @13 chlorantraniliprole+thiamethoxam 20%+20% WG 8051015l 3 n3y

AU 20 @RS

N35U35% 4 @13 cyantraniliprole 10% OD 8n31n1514 30 dadans fon 20 ans

N35U359 5 NssuIdAIUAN (WWIndw)

1.2 dutiulagnse guiuwdasgesas 20 9a aar 10 AU d1mSuN15UgNIININIIUL N30

] (v

20 na dmfun1sugndniue yinsguiumukLEuNLess InenTatiudnusudninuag

€

¥

winfignrueunednvinany (e1n1seeniien) dmiuszereansie Tudiusdmmen (539

' (% '
¥ aaa (% ¥ =

PYNIVUAVIINNTN) NualullUasges ualtuiAwiumsesasvetnudfien1seeniieiuas

v o w

J1insen tuneuldarsvesiuminuuas 1 U uwasnasanldanstesiumdnuuas 7 wag 14 Ju
LLawﬁLﬁuﬂmmmﬁmﬁunﬂﬂ%y’aﬁﬁmﬂ%msﬂaqﬁ’uﬁﬁmLmam%gwialﬂ dlonumsvhansvesiueu
nedannninfesas 15 Januans uaguans 2-3 adwionguan muANIzaN Lussegig
YDINTNUAITNINATILUINVOILNAS (Fig. 1)

% U1LMLIALY/INNBN = IWIUTILBALAYI/ 198N x 100

FNUIUAUNIVUAT LT

1.3 deyaforazvesiuimitiionnisseniisrnnmsguiiuluudaznssiBimniinggvina
y1aadd 1WisuiiisuanuuansiavesAladsyadeyaniuds Duncan’s multiple range test
(DMRT) fiszsiunandosiu 95 wWeosidusd Auiumuszavinmvesansieilunisaiuumusune
417 nsdisuiudevazveteiniseeniiisanaunuansuans1afun1eadd (heterogeneity)
Wiguingulssansamvesaisusiazvila M1u3sn15v89 Henderson - Tilton (Henderson and

Tilton, 1955)

n in Co before treatment * n in T after treatment

Corrected % = (1 - ) * 100

n in Co after treatment * n in T before treatment

e n = FIUIUSBYATVDIDINISUBANAYTD (NN5VINANUVDINUBUNBUT?)
T = N35UATNNUETL AL TN UM ALLAY
Co = N33335AIUAN (Wunaw)

AT IUIUSPHALYRIDINITUBALAEINDUNUAITLUTAINIULANAIITUNIIAD A
(homogeneous) tUS8ULBUUTZANTATNYBIAITUABEIUA AIUITN1TUDS Abbott’s formula

(1925)

19Na15UsENoUNSUSEYNANNINITHUAZS 189 THAIINA1IMHAIASINI5TTE
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nin T after treatment

Corrected % = (1 - ) * 100

n in Co after treatment

a9l n = FIUIUSDYRTVDIDINITHBALAYT (NFVINALVDINUBUNBY?)
T = AS5UATNNUESL AL UBINUMIALLAY
Co = N353IBAIUAN (W)

2. wansznuvasarsiaidasiuindnnuaunadnifenUnaINaIeYRIANIsITUTIA LUaN N
wlasundg

2.1 fdunsmageuluulasnuasnsfinunsssuiavesiueunedn sunaissde fmin
Weesne 9au1use 2563 wazuUamaasiniglugudidedrudesse Jmindessie gauid 2563
WUakUasgas vun 10x20 LIRS SE8EIENINMUAY 2 WAT 119WKUNITNA8IWUY Randomized
complete block (RCB) $1uau 5 n53u3s q av 4 91 Ingldasiaiiduientiude 1.1

2.2 prrtudwiuuias Wedeny 40 fundin fensduiulnensswaznsduiulag
T#ie309gaunas D-vac tureuldansdosiumdauuas 1 fu wagndsanldansdeatuidauias 3
57 uay 14 $u uazdidunmsuuuiieatunnadsiifinsldansdestumdauuasaiaely

2.3 Suunvdanazfuvinaesuasdaginuazdngsssuuadlannnisduivld
IA3RIgAULAT D-vac 1INNSIUANIUAaENTTHIBlUTRsUFTRMS

2.4 Suiinvliauagdnuunasilifanniaiosgaunas D-vac YrauninsziuTanm (%) ves
Ang535umA udnuSsuiisusedainunainnateniadinimiiemadviiauvainviinves
Shannon-Wiener (Shannon- Wiener diversity index) mﬂammiﬁ\i‘ﬁl
H = - 2 (pi) (log, pi)

1oy H = dutlanunainasiinues Shannon-Wiener (Shannon-Wiener diversity index)

]
aaa a = 1 o

pi = PRTNEIUTENININUIURLTINULAN | AT UIUARNTIANNUNIAUA

NANISNAADILAZIANTA

4
=

1. MmsnagauusEansmuwansiaivasiuidavuaunadnnidunsiisuingdunsieiunsuivinig
WA
HansneaeulszansamansieiiUesiumdavueunatmiluwlainunsnsinunsseuinves
v o a % v (% IS (% 1 gj PN Al
vuaunad 81neieaty Janinliesny gauIuTe 2563 NANTNUENTATIN 1 NUBINTTYOALTE?

AAAIIINNITFUTUNBUYIINITNUAS 1FIINNITHUETS 7 Tu arseildesiuidanuaunating
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UszanSaanad gn lawn @135 chlorantraniliprole+thiamethoxam 20%+20% WG @15
cyantraniliprole 10% OD @13 fipronil 5% SC Wag#19 carbosulfan 20% EC NUBINTEDALTEY
Yoway 10.38 10.74 11.47 uay 12.59 MUY Usas carbosulfan 20% EC wupnseaniienlsl
unssoeasioddyyeaiiidunssisaunn Favueimseeniieniosay 13.80 vdamiuans 14 Ju
9IMsLenLBIanaANTINIT INTanssuiBaiuay demsiaddesiufdanueunediiiil
UsyAvisamifian 1éuA a3 cyantraniliprole 10% OD wuamssanLiisrioay 3.29 laiuandnamis
afnuans chlorantraniliprole+thiamethoxam 20%+20% WG wazans carbosulfan 20% EC wu
anspenfisidosay 3.77 uay 4.58 ANudRU uiuandsegelieddynsadftunisidans
fipronil 5% SC uarnITATAMUAN WUBINITBaATIEISBAY 6.66 WA 8.90 NANISWLATIASIT 2
nsnASML aseiynnssAtnueinisseniisariniingnisauay ndsuas 7 Ju nueins
EJ@@LﬁEJW?TﬁEjﬂ%@EJaz 0.66 vilonuans cyantraniliprole 10% OD $83834" Tawn @1
chlorantraniliprole +thiamethoxam 20%+20% WG @15 carbosulfan 20% EC @13 fipronil 5%
SC waznsnAmuAN wueMsuenisriesas 1,55 3.09 3.96 uag 5.00 MuAWU ndsiuans 14 $u
mMsviuaniaiinnnssisnuenseniisunandseg el davnadntunsnitnung aiad
{]’eNﬁuﬁ?%’m%uama%’waﬁﬁﬂiz?{m%mwﬁﬁq61 oA @13 carbosulfan 209% EC @13 cyantraniliprole
10% OD @193 chlorantraniliprole+thiamethoxam 20%+20% WG wagd13 fipronil 5% SC wu
91 seaIiEnTesaz 0.28 0.35 0.36 Way 0.40 sua iy TuvaifinssuiBaunu wuenseenLiien
Sowaz 3.29 uazluszezd12199nT19 NMIWUAIT cyantraniliprole 10% OD @15 chlorantraniliprole
+thiamethoxam 20%+20% WG Wagans carbosulfan 20% EC nuammstmiiiniensegay 0.1 0.3
wag 0.9 auadu llunneneneada wavans carbosulfan 20% EC wuan1sinaianeentiunngg
ynaadRfuans fipronil 5% SC uaznssNABALAN Fawueinstnviamseniesas 0.9 1.9 wag 2.5
AR (Table 2) ilaA1uanUszAnsamuasnisnuansfa 2 ads 313909 Abbott’s
formula (1925) WU @15 carbosulfan 20% EC fiUszavisningaiian evas 91.52 s0dan leun
@15 cyantraniliprole 10% OD @15 chlorantraniliprole +thiamethoxam 20%+20% WG agas
fipronil 5% SC Jsfluszansnmievas 89.34 89.13 way 87.79 AuafuU (Table 3)
HamveaeuUsyavsamansiailesiumdanusunatilusdamaaesnieluaudide i
Feoas1e Saniaudessts gaund 2563 wamsiuasadsdl 1 nuenseniisranasainmaduiiy
Aouvimsniuas vasInmsviuans 7 Ju avsieditestuidavuounedniiduszansamadae
lawn @15 carbosulfan 20% EC @19 chlorantraniliprole+thiamethoxam 20%+20% WG @15
fipronil 5% SC wag@ns cyantraniliprole 10% OD nuINIsEEALiISeas 8.07 8.09 8.28 WA
9.78 pudiu TuvaefinsaASmuny wuenmssendieniesas 14.25 ndaiuans 14 fu e1nseen
Fonfintunnnssads nudanmmiimuey Senaeitestuidanueunedniifiussavinmiian

Ten @19 carbosulfan 20% EC @195 chlorantraniliprole+thiamethoxam 20%+20% WG &5

W@Na15USEND UNISUSEYNAAN NI THIAZS 189 THAIINATIMTHIASINSToY
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fipronil 5% SC Waz#13 cyantraniliprole 10% OD wuanMseeniienderay 10.28 11.47 11.70 waz
14.28 313 cyantraniliprole 10% OD wummsaamLﬁmhjLmﬂ@iwmqaamﬁ’umifﬁmuam Fany
gmsteniisdiosaz 18.93 nanswuaIased 2 wummsaamLﬁmamamﬂﬂsiﬁ%iwﬁ%ﬂﬁﬁ%
AIuAY ndewuans 7 Ju arsiadidesiuiidavuounedniiivussdniamifian leun as
cyantraniliprole 10% OD @15 chlorantraniliprole+thiamethoxam 20%+20% WG &1 3
carbosulfan 20% EC uazans fipronil 5% SC wuenIsEenieISena 4.59 4.77 5.00 waz 6.20

o w a

Pudy wansiegdtduddynadaiunssaismuny Famuainsueniieisesay 17.90 ndaiy

a

a5 14 Ju mavuasiedinnnssuAsnuensseniieiuandsegneilded Aymeaiatunssuis
auay asaiidesiuindavuounatnifivsznsnmifian 1dun @13 carbosulfan 20% EC @13
chlorantraniliprole +thiamethoxam 20%+20% WG @13 cyantraniliprole 10% OD Wa¢d1s
fipronil 5% SC WueIMsEeAiEnFesas 0.15 0.79 0.81 uay 1.52 muasu TuvariinsniSeuay
wuensEenitiSeray 8.92 wazlussuzdnieensie msnuans cyantraniliprole 10% OD @19
carbosulfan 20% EC @19 chlorantraniliprole +thiamethoxam 20%+20% WG Wag&ns fipronil
5% SC wueINsiMiimieniovaz 0.07 0.94 1.26 uay 1.83 MIUEIRU LANANDENUTUAIAYNS
afAtunsnASmunn Ssmuemsiimsendesas 4.32 (Table 4) ilofuaUszdnsnnvesns
Wua'l'iﬁg\i 2 ﬂ%ﬁq AU3TN15V89 Henderson — Tilton (Henderson and Tilton, 1955) wui1 @15
carbosulfan 20% EC ﬁﬂizﬁw%ﬂﬁwqﬁqw Sovay 98.38 T0989u1 lAUA @13 cyantraniliprole 10%
OD @19 chlorantraniliprole +thiamethoxam 20%+20% WG wag@1s fipronil 5% SC Fadl
UszanSnmsesay 93.70 91.97 uag 85.45 auasu (Table 5)

nansadeuUsEavS mansiaii Uestufdanueunediaesnsaaeadululufiams
WAty n@nde @13 carbosulfan 20% EC Luansfiduszaniningeiian sesasun léun ans
cyantraniliprole 10% OD @19 chlorantraniliprole +thiamethoxam 20%+20% WG Lagd9
fipronil 5% SC Jsnslidansiafitlostuidanuounadn awnsaanaudsmeninnisdivinans
YRUBUNBT 1AL ANANFLAEVOINANENT1IL wasnUdtasHaUTY (emulsifiable
concentrate: EC) ansuauuviuasgluaninasi (suspension concentrate: SC) fiusyanEaIne

nanansuausiagia (granula: G) LYu cartap hydrochloride 4% G chlorantraniliprole 0.4% G i

1%
=]

Uszan5n1nAninans fipronil 4.95% EC (Abro et al., 2013; Rahaman and Stout, 2019) LAl
a3 carbosulfan uasiidneglunguenundufiviouduns mnefls arstestuindndnsfiviife
Housann sufsasieiitestuidadnsiinnsiaidneglunguanuufivuauduns dansu
Jninnsasaglilidung Deuingdunneluswian (rureynssunsfinnsnunnsgIueImig
sevinalszina annansfivnndng, 2565) datu nsdnunisssuinresnueunadndasedu
Aswgne a1smadeniiaasuuziliinunsnsld Weiansunainuseansaw Taun ans

carbosulfan 20% EC @13 cyantraniliprole 10% OD #1193 chlorantraniliprole +thiamethoxam
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20%+20% WG wazans fipronil 5% SC Lﬁaﬁmiméquusummimﬁﬁiaié U115 fipronil 5%
SC ffuyuafian iy 24 vndels @15 carbosulfan 20% EC winfiu 42 vndels ans
chlorantraniliprole +thiamethoxam 20%+20% WG winfiu 51umeasls uagans cyantraniliprole
10% OD wirfiu 238 umsials
2. wansznuvasasialidasiuindanuaunadnifenunaInaIgveefngsssuvIAluanIw
wUasundn

ffiunsduuiasdnsinuasdngsssumAselaiesgauuas Dvac SuunviauazUiunm

o v al

VDIUUAIANTTINAL AN I TTUMRUARENTIUT thdeyanliundasieiusunm (%) Anugnyuves

fn3535u7 (relative abundant) wdnUSeuiisuduilaaumainnanemadinm iomeisedl
ANMAINTLAVDY Shannon-Wiener (Shannon- Wiener diversity index)

namsnageululasnunsnsinumMITUIMTe LUt sunaissdy Smindaee
HAWIUTE 2563

1. USnaudn3sssuna luundng a1nnsduiudssnsdngsssuyfluundn nouwas
vaauasaiidesiuminuuadntnd nuduiudnssssuya 7 dudu neunuaisiniilesiu
fdnusasmudngsssumAnguuuasiu (Susu Diptera) gefian Sovay 28.79 sesasndungunie
WAz (BUAU Hemiptera) Sogay 28.23 nauwauidey (§udu Hymenoptera) Sevag 26.23 gy

YY)

A4 (Jufy Coleoptera) 598y 14.12 NauUeyy (BUAU Araneae) Sawaz 2.00 nguluatle

Y

(dusiu Odonata) Segay 0.46 uazNANTWTARNLAW (SUAU Orthoptera) wutleeyian Seeay 0.16

MINAIFU NFIINNUAITATIEATIY N1 14 Tundanuansnsen 2 YSunadngsssuyndiulngd

o

wwltfufingstu 18un nuuuasiu (Sudu Diptera) ngudas (Sudu Coleoptera) Ny
(§uu Araneae) nduuuasa (Bufu Odonata) LanguAVEARNLAY (Sufu Orthoptera) Soas
30.13 32.43 4.50 3.00 ua 0.38 MUAIFU enLundumAsiazaIu (Sufyu Hemiptera) wagna
waudeu GuiU Hymenoptera) AiflUSinauanassoray 16.42 uag 9.10 Auadu (Table 6)

2. AMNYNYUVBIAAFETTUVIR (relative abundant) Wleviuansusaznssnis Suunvile
waruUTMweRngsTIuTR douvuansadedl 1 uasvdmiuansadadt 2 Wunan 14 Su wud
n3suAB LA RuTSInamesdngsTIunIA NuusasTU (§udu Diptera fouay 30.36 induLdu
34.81) ngudas (Susfu Coleoptera ¥ovar 14.84 ifisdiuifiu 29.47) nquusy (Fufy Araneae

v

Sovaz 1.62 WinAwdu 4.25) nquuiasvs (Sudu Odonata Sevay 0.58 windwly 2.33) uasngy

v 6
a =) (Y

Javisasinusu (Sudfu Orthoptera Savaz 0.20 sty 0.47) wiUTInufngsssImATanaseglu
nauWABUAZIIL (Sufu Hemiptera fouay 26.66 anas 18.02) waznguunudeou (Fudy
Hymenoptera $o8ag 25.74 anas 10.66) (Fig. 2)

3. ANNTUAMIUNAINUAVDY Shannon-Wiener (Shannon- Wiener diversity index)

Wanuansaiitoaiundnnlat 311U 2 A5 NUINaUNUENShaZ e muaNTASIN 2 1Wunan 14 Tu

136 Wna15UsENo UNISUSSYNAANINIIMUAZS 180 IHAINT 1IN lASIN15T9E
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ynnsRAsTivuamsiirdviamumarnvateues Shannon-Wiener anas a3 carbosulfan 20% EC
ANRBLIAINYAINYANE WINAU 1.24 Wag 0.39 @13 cyantraniliprole 10% OD fiAswtinuaInviaiy
AU 1.11 wag 0.50 @13 chlorantraniliprole +thiamethoxam 20%+20% WG HA1daiina1u
anvay Au 1.02 wag 0.50 @13 fipronil 5% SC AA1avtiauiainale v 0.84 way 0.45
prsanity TuvagiinssiSmunu dadudieumannvans winiu 1.29 was 0.72 (Fig. 3)

Han1snaaeuluiUamaneineluaudidednidesse Sminleansy gaunl 2563

1. Ysunadngsssuvdtuundn 9nnsduiiuuseansdngsssuntuudnn neuuas
naanuasiaddesiumdnuuacdnidng nudnuiuAngsssuea 7 dudu neunuaisiaivesiu
MAAUNAINUARTETINTIA NguLLsYN (FufU Araneae) gefign Seway 36.99 sesasidundy
ABLAZIIY (Susiu Hemiptera) Soea 19.05 nauuwauleu (udiu Hymenoptera) Souaz 18.46
naukuatUe (Judu Odonata) Seeas 13.97 nauwuasiy (Susu Diptera) Sovay 10.17 uazngy
fa (Susiu Coleoptera) wutiosilan Sosay 1.36 nuddu wdsanviuansnssgavine 7 14 Yund
uansafedl 2 Usumdngsssueddinlngfuuiltuanas Iiud nquuawdeu (Sudy
Hymenoptera) nguuuaIle (dunu Odonata) Nguuiasiu (uau Diptera) uagnguuLues (ufy
Araneae) $opay 14.69 4.1 3.03 waw 2.52 AuA iy dmSungumALLAzIU (SudU Hemiptera)
nAuEaY (Busy Coleoptera) wagnauaswindnuau (Sufu Orthoptera) fusunanfinduiesas
71.68 3.18 uay 0.49 muawu (Table 7)

2. ANUYNYUVBIRAFETTUIA (relative abundant) Wleviuansusaznsssids Suunvile
wartuUTInUedngsTIuR Aouruansndedl 1 uasvdwiuansaded 2 Wunan 14 $u wud
n3TNIBTMuAN TANUTINNYRIARIEITIIR nguNaNs (U Araneae foway 37.54 anad 2.83)
nauuaudeu (Bufu Hymenoptera Sogay 21.99 anas 16.35) nauuuasUs (Susu Odonata o
Az 13.12 anas 3.80) Laznguuuasiu (usu Diptera Seuay 12.71 anad 3.63) WAUSUIUARNS
ﬁsimmaﬁﬁwﬁua&ﬂuﬂdmLw?ﬁyaLLazmu (§usfu Hemiptera $opaw 13.49 iindudu 69.57) ngu
A4 (BuAU Coleoptera Sovag 1.16 intuy 3.35) LLazﬂaju%w%%mmu (9uAU Orthoptera
¥aeaz 0.00 Wisdwdu 0.46) (Fig. @)

3. ANNTUAMIUNAINNAVDY Shannon-Wiener (Shannon- Wiener diversity index)
devuamaaddestuidausas S 2 afs nuideunumsuasndaiuansadedl 2 Huna 14 fu
n3sudETinuans fipronil 5% SC @19 chlorantraniliprole+thiamethoxam 20%+20% WG @19
cyantraniliprole 10% OD Wagn3suisAiuAy dA1A¥lANUvaNaIeved Shannon-Wiener anas
Faa1s fipronil 5% SC fiAFwfindrunainuale tM1fu 1.11 wag 1.02 @15
chlorantraniliprole+thiamethoxam 20%+20% WG #a1awiaunainialy indu 1.71 uag

1.14 @15 cyantraniliprole 10% OD fiA1awiiaunainials AU 1.84 uag 1.16 uaznisuis
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murslrfiinnamatvans wiidu 1.13 uag 0.87 sudiu sniiunssuAsaviuans carbosulfan
20% EC fiAdutinmmannuaneifisdy wihiu 1.12 was 130 ) (Fig. 5)
nssusviuasiaivesiumdnnuaunatiiuanssuIsmuAulifviauaINiaeves
Shannon-Wiener anasliunnd1eiy eniiuans carbosulfan 20% EC fiAasdininuvainvane
ddlunismanesmgud 2563 Medoaidennnniandeuiivesusasiiegudnussaned us
vl msldansieditostuidavueunadniiuultuviliardudaumnainvateves Shannon-
Wiener anad wenaintuauuandsfuresadviaumanvanseaidesnannalnnisesn
gvi3vesudazviia 9813 carbosulfan naugen 1A @13A15UTAM (Carbamates) Wuansnguiiuds
uluioxaiinladueamelsa oongriseszuutszam lneifuisudsnsviney (nhibitor) vas
oulwieziwiialpdueamneisa daviniinfigesarsdeuszamaia acetyl choline fiviuiiad
feneanszuaUszaiUTIaUaUTEAM (synapse) mﬂL%jaéﬂismwﬁﬂﬂéﬁﬂLszjaa‘ﬂisam
wilsluszuuUszamdiunarsvasuuas (central nervous system, CNS) Asdudanisyiaues
oulaieziwfialadueamatsariiliinisfvesansdeuszaim acetyl choline fiusiiaivane
Uszamluviuiuuin danalviiinnisateveanssuadssainliveanaziinuiniiuly
(hyperexcitation) auvilvikuasaneg @15 fipronil nguges 28 arsildalnsilaa (Phenylpyrazoles)
Huasnguiinganmsviauresteseaslsdivhaulaensaunisn exiludalvia (GABA) sengns
soszuvdsramlagludnung (block) msvihanuvesdesraslssiinamilaensaunuineiiludaly
3A (GABA-gated chloride channel) vinlwlianunsnanseiunisdenssuauszamls YonaNians
nauiuiingsannsndnuenmahauvesdesnaslsdiivialas ngaiumn (Glutamate-gated
chloride channel) l¢iée 19y a5 fipronil Faagiili chloride ion Taunsaluadiluneluwad
UizafmLﬁaamzﬁumsﬁLLaUﬁza’m(potential) Mlifinsdesnszuauszanuinindnf
(hyperexitation) @13 thiamethoxam ngugioy 4A asillefilafiuees (Neonicotinoids) Huans
nauivfunMshuresiuansesiialaduriniledtnlasmsduuuuudedu eengrideszuy
Uszamadnefuarsilafuiinululuengu lasa1sazidouluy (agonist) N1591191uvesan e
Uszam acetylcholine ansnguiiazlutedu (weein) fuansenfialadulunsduiidiuansoy
wiialadu viadlafAtn (nicotinic acetylcholine receptor, NACHR) ffnveslansigadUuszam
U3 synapse WAInseduld nAChRs ¥1srulunisdenszuaUszamiiuaniaunf
(overstimulation) Tuszezusn duszezsenifearsiidauuasnguifuiisiivarsessiialadu
yiiniladtnuiug awilisfuasusunsauidusunseitlianansovials (desensitized) #ie
nACHhD ansfiuuasnguiliifiugenndeis limsldlurneiifivoonnenuas e naminas ans
chlorantraniliprole Laans cyantraniliprole ngu 28 uansnguiiduiuiunsianuvesiiu
wilalseluiuy sengrisdeszsuulsvamuaznduiie lneansazdlunslumadndunilonuas

wagnseAudl ryanodine receptors Mlviinn1suanlaes calcium ion eanuses o F9vila
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Table 3 Efficacy of insecticides for controlling rice stem borers after 15t and 2" spray under

farmer’s rice field at Wiang Chai district, Chiang Rai province during dry season 2020.

Recommended rate Efficacy (%) Efficacy (%)
Treatments per 20 litters after 1* spray after 2™ spray
7 DAS 14 DAS 7 DAS 14 DAS
fipronil 5% SC 20 ml 2.43 25.12 20.84 87.79
carbosulfan 20% EC 60 ml 8.80 48.53 38.16 91.52
chlorantraniliprole +
3¢ 24.81 57.69 68.91 89.13
thiamethoxam 20%+20% WG
cyantraniliprole 10% OD 30 ml 22.18 63.07 86.83 89.34
DAS = day after spray
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Table 5 Efficacy of insecticides for controlling rice stem borers after 1 and 2™ spray under

rice field trial at Chiang Rai Rice Research Center during wet season 2020.

Recommended rate Efficacy (%) Efficacy (%)
Treatments per 20 litters after 1°' spray after 2™ spray
7 DAS 14 DAS 7 DAS 14 DAS
fipronil 5% SC 20 ml 28.33 23.79 57.29 85.45
carbosulfan 20% EC 60 ml 19.50 22.86 60.35 98.38
chlorantraniliprole +
3¢ 25.79 20.83 65.18 91.97
thiamethoxam 20%-+20% WG
cyantraniliprole 10% OD 30 ml 30.74 23.86 74.14 93.70
DAS = day after spray
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Table 6 List of natural enemies recorded before and after 2™ spray under farmer’s rice

field at Wiang Chai district, Chiang Rai province during dry season 2020.

Number of Number of Natural
Order Family Scientific name Category  Natural enemies  enemies (%) after
(%) before spray 2" spray
Diptera Chloropidae Anatrichus pygmaeus Predator 28.79 34.13
Dolichopodidae Dolichopus sp. Parasitoid
Pipunculidae Pipunculus sp. Parasitoid
Ephydridae Ochthera brevitibialis Predator
Sciomyzidae Sepedon sp. Predator/
parasitoid
Ceratopogonidae - Predator
Hemiptera Miridae Cyrtorhinus lividipennis Predator 28.23 16.42
Reduviidae Polytoxus fuscovittatus Predator
Veliidae Microvelia sp. Predator
Hymenoptera  Braconidae Macrocentrus sp. Parasitoid 26.23 9.10
Opius sp. Parasitoid
Tropobracon schoenobii  Parasitoid
Eulophidae Tetrastichus schoenobii Parasitoid
Ichneumonidae Xanthopimpla sp. Parasitoid
Temelucha sp. Parasitoid
Mymaridae Anagrus sp. Parasitoid
Gonatocerus sp. Parasitoid
Mymar taprobanicum Parasitoid
Pteromalidae Obtusiclava oryzae Parasitoid
Scelionidae Telenomus rowani Parasitoid
Psix lacunatus Parasitoid
Trichogrammatidae  Oligosita sp. Parasitoid
Trichogramma sp. Parasitoid
Coleoptera Carabidae Ophionea ishii ishii Predator 14.12 32.43
Coccinellidae Harmonia octomaculata  Predator
Micraspis discolor Predator
Micraspis vincta Predator
Staphylinidae Paederus fuscipes Predator
Araneae Lycosidae Lycosa pseudoannulata Predator 2.00 4.54
Oxyopidae Oxyopes javanus Predator
Oxyopes linestipes Predator
Tetragnathidae Tetragnatha sp. Predator
Odonata Coenagrionidae Agriochemis sp. Predator 0.46 3.00
Orthoptera Gryllidae Anaxipha longipennis Predator 0.16 0.38
Trigonidiidae Metioche vittaticollis Predator
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Table 7 List of natural enemies recorded before and after 2™ spray under rice field trial at

Chiang Rai Rice Research Center during wet season 2020.

148

Number of Number of Natural
Order Family Scientific name Category  Natural enemies  enemies (%) after
(%) before spray 2" spray
Araneae Lycosidae Lycosa pseudoannulata Predator 36.99 252
Oxyopidae Oxyopes javanus Predator
Oxyopes linestipes Predator
Tetragnathidae Tetragnatha sp. Predator
Hemiptera Miridae Cyrtorhinus lividipennis Predator 19.05 71.68
Reduviidae Polytoxus fuscovittatus Predator
Veliidae Microvelia sp. Predator
Hymenoptera  Braconidae Macrocentrus sp. Parasitoid 18.46 14.69
Opius sp. Parasitoid
Tropobracon schoenobii  Parasitoid
Eulophidae Tetrastichus schoenobii Parasitoid
Ichneumonidae Xanthopimpla sp. Parasitoid
Temelucha sp. Parasitoid
Mymaridae Anagrus sp. Parasitoid
Gonatocerus sp. Parasitoid
Mymar taprobanicum Parasitoid
Pteromalidae Obtusiclava oryzae Parasitoid
Scelionidae Telenomus rowani Parasitoid
Psix lacunatus Parasitoid
Trichogrammatidae  Oligosita sp. Parasitoid
Trichogramma sp. Parasitoid
Odonata Coenagrionidae Agriocnemis sp. Predator 13.97 4.41
Diptera Chloropidae Anatrichus pygmaeus Predator 10.17 3.03
Dolichopodidae Dolichopus sp. Parasitoid
Pipunculidae Pipunculus sp. Parasitoid
Ephydridae Ochthera brevitibialis Predator
Sciomyzidae Sepedon sp. Predator/
parasitoid
Ceratopogonidae - Predator
Coleoptera Carabidae Ophionea ishii ishii Predator 1.36 3.18
Coccinellidae Harmonia octomaculata  Predator
Micraspis discolor Predator
Micraspis vincta Predator
Staphylinidae Paederus fuscipes Predator
Orthoptera Gryllidae Anaxipha longipennis Predator 0.00 0.49
Trigonidiidae Metioche vittaticollis Predator
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Fig. 1 Experimental activities and record data in rice field trials.
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Fig. 2 Average (= 95% confident interval) abundance in time (days) after insecticides
application under rice field condition at Wiang Chai district, Chiang Rai province

during dry season 2020.
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Fig. 3 Shannon-Wiener diversity index (H) of natural enemies in rice field at Wiang Chai

district, Chiang Rai province during dry season 2020.
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Rice Research Center during wet season 2020.
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Effect of Herbicides Application on Weed Control and Japonica Rice

Growth and Yield

o
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Urassaya Kuanruen® Chatchai Boonnan® Sirilak Chaiboontha® Piyapan Srikoom?®

ABSTRACT

When correctly used in the weeds control, herbicides solves the problem of labor
and reduce yield loss from competition with weeds. This study aimed for investigate the
effect of herbicides application on weed control, growth and yield of japonica rice.
The randomized complete block (RCB) experimental design with 3 replications and
8 treatments was use, as follow: the herbicides 2,4-D-isobutyl+butachlor, fenoxaprop-P-ethyl,
bispyribac-sodium, pyrazosulfuron-ethyl, metsulfuron-methyl and butachlor+propanil at
the application rates of 77.5+493.8, 6.9, 4.0, 2.0, 4.0 and 87.5+87.5 ¢ ai/rai respectively.
The other treatments comprised hand weeding and no weeding. The research was conducted
at Chiang Rai Rice Research Center in December 2019 - November 2020 with the use of
japonica rice variety, DOA2 under transplanting method. The result showed that
pyrazosulfuron-ethyl and butachlor+propanil were non-toxic to japonica rice while 2,4-D-
isobutyl+butachlor, fenoxaprop-P-ethyl and bispyribac-sodium showed slightly to moderately
toxicity symtoms, which disappears within 15-30 day after application. Only metsulfuron-
methyl was severely toxic to japonica rice. The dominant weed group were sedges and
broad-leaved weeds. Besides, the application of pyrazosulfuron-ethyl, 2,4-D-isobutyl+
butachlor, bispyribac-sodium, metsulfuron-methyl and butachlor+propanil gave better
weed control and lower weed dry weights, with no significant difference from the hand
weeding treatment at 30 day after transplanting. The effect of herbicide application on rice
yield revealed that pyrazosulfuron-ethyl and 2,4-D-isobutyl+butachlor gave high yields in
dry season were 822 and 812 keg/rai and 678 and 617 keg/rai in the wet season, respectively,

which were not significantly different from hand weeding treatment.

Keywords: japonica rice, herbicides, phytotoxicity, weed control, yield

Y Augidednadesse 8.y 2.889318 57120 ns. 0 5372 1578
Chiang Rai Rice Research Center, Phan, Chiang Rai, 57120 Tel. 0 5372 1578
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A3
Table 1 Effect of herbicides on phytotoxicity to japonica rice in dry season and wet

season 2020 in Chiang Rai Rice Research Center

application phytotoxicity to rice’
treatment rate dry season 2020 wet season 2020
(gaifta) 7 DANY 15 DAA 30 DAA 60 DAA 7 DAA 15DAA 30DAA 60 DAA
2,4-D-isobutyl+butachlor ~ 77.5+93.8 1.3 1.0 0.0 0.0 2.7 1.3 0.0 0.0
fenoxaprop-P-ethyl 6.9 5.0 2.7 0.0 0.0 4.0 2.7 0.0 0.0
bispyribac-sodium 4.0 57 3.0 0.0 0.0 4.0 3.0 0.0 0.0
pyrazosulfuron-ethyl 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
metsulfuron-methyl 4.0 8.00 6.7 3.0 0.0 73 6.3 1.7 0.0
butachlor+propanil 87.5+87.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
hand weeding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
no weeding 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

v phytotoxicity 0 = normal rice plant (no toxic effect) 1-3 = slightly toxic
4-6 = moderately toxic 7-9 = severely toxic

10 = completely dead

2 DAA = Day after application
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Table 2 Effect of herbicides on weed density and weed dry weight at 30 days after

transplanting in dry season 2020 in Chiang Rai Rice Research Center

application No. of weed (plant/m?) total weeds
treatment rate grasses  broad- leaved  sedges total dry weight
(g ai/rai) weeds weeds (¢/m?)?
24-D-isobutyl+butachlor ~ 77.5+93.8 1.7 25.0 74.7 101.4 9.2b
fenoxaprop-P-ethyl 6.9 0.0 130.7 380.0 510.7 53.6ab
bispyribac-sodium 4.0 1.0 0.3 0.3 1.6 0.0b
pyrazosulfuron-ethyl 2.0 0.0 1.3 0.0 1.3 0.2b
metsulfuron-methyl 4.0 0.0 0.0 0.0 0.0 0.0b
butachlor+propanil 87.5+87.5 1.3 142.3 196.0 339.6 12.4b
hand weeding 0.3 1.7 0.00 2.0 0.9b
no weeding 23 214.7 416.7 633.7 78.9a
CV (%) 23.98

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

Table 3 Effect of herbicides on weed density and weed dry weight at 30 days after

transplanting in wet season 2020 in Chiang Rai Rice Research Center

application No. of weed (plant/m?) total weeds
treatment rate grasses  broad- leaved  sedges total dry weight
(g ai/rai) weeds weeds (g/m?"

24-DHisobutyl+butachlor ~ 77.5+93.8 0.7 4.0 2.3 7.0 24.2b
fenoxaprop-P-ethyl 6.9 0.0 6.0 6.0 12.0 15.8b
bispyribac-sodium 4.0 0.0 4.7 3.7 8.4 19.4b
pyrazosulfuron-ethyl 2.0 33 0.7 0.3 4.3 5.5b
metsulfuron-methyl 4.0 4.7 0.7 1.0 6.4 4.4b
butachlor+propanil 87.5487.5 0.0 23 0.7 3.0 7.6b
hand weeding 0.3 1.7 0.3 23 0.5b
no weeding 123 16.3 19.7 48.3 91.7a
v (%) 29.93

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

164 1Na15UsNaUNISUSEYNAAMINIIHUAZS 189 THAINA1 I lASIN15TTY
NN ITEEIINIANTHD RO NUNUAZNGNgUE T g1 ATonaNa1Y Ussa1T 2565



Table 4 Effect of herbicides on visual weed control efficacy to japonica rice in dry season

and wet season 2020 in Chiang Rai Rice Research Center

application weed control”
treatment rate (g ai/rai) dry season 2020 wet season 2020
15 DAA? 30 DAA 60 DAA 15 DAA 30 DAA 60 DAA
2,4-D-isobutyl+butachlor 77.5+93.8 9.3 7.0 7.3 8.0 8.7 9.0
fenoxaprop-P-ethyl 6.9 4.0 3.0 1.7 5.7 6.0 4.0
bispyribac-sodium 4.0 10.0 8.7 8.7 8.0 8.0 8.0
pyrazosulfuron-ethyl 2.0 9.7 9.3 9.3 9.3 9.3 9.3
metsulfuron-methyl 4.0 10.0 10.0 9.3 10.0 9.0 9.0
butachlor+propanil 87.5+87.5 8.3 7.3b 53 8.3 7.7 7.7
hand weeding 10.0 9.0 8.3 10.0 9.3 8.7
no weeding 0.0 0.0 0.0 0.0 0.0 0.0
YWeed control 0 = unable to control 1-3 = slightly control
4-6 = moderately control 7-9 = good control

10 = completely control

2 DAA = Day after application

Table 5 Effect of herbicides on yield, harvesting age, height, number of panicle and yield

components of japonica rice in dry season 2020 in Chiang Rai Rice Research Center

yield components
yield harvesting height no. of

treatment (kefrai)?  age (day) (cm) oanicles/hl seed per panicle  Filled grain 1,000 grain

(no. per panicle) (%) *ns weight (g) *ns
24D-sobutyt-+Houtachlor 812ab 108b 105a 11ab 134da 96 29.93
fenoxaprop-P-ethyl 390c 108b 106a 10bc 132a 95 30.73
bispyribac-sodium 622b 108b 99a 11ab 121a 95 29.60
pyrazosulfuron-ethyl 822a 108b 103a 13a 131a 96 30.20
metsulfuron-methyl 140d 115a 87b Tc 85b 91 29.27
butachlor+propanil ~ 775ab 108b 104a 12ab 122a 96 29.93
hand weeding 791ab 108b 103a 11ab 125a 96 30.40
no weeding 406¢ 108b 95ab 8¢ 118ab 96 28.60
CV (%) 17.17 0.58 6.53 12.77 9.45 1.95 2.77

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

2 ns = not significant
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Table 6 Effect of herbicides on yield, harvesting age, height, number of panicle and yield

components of japonica rice in wet season 2020 in Chiang Rai Rice Research Center

yield components

freatment yield harvesting  height  no. of : : :
(ke/ral)?  age (day)  (cm)  panicles/hill MO seed per  Filled grain 1,000- grain
panicle *ns (%) *ns weight (g) *ns
24-D-isobutyl+butachlor  617ab 98b 91a 9a 100 93 30.07
fenoxaprop-P-ethyl 527bc 99b 91a 9a 102 92 30.27
bispyribac-sodium 559bc 98b 90a 9a 103 91 30.40
pyrazosulfuron-ethyl 678a 98b 90a 9a 108 93 30.40
metsulfuron-methyl 464c 103a 81b 8bc 103 91 29.67
butachlor+propanil 580b 98b 89a 9a 96 93 30.93
hand weeding 694a 98b 90a 9a 102 92 30.47
no weeding 470d 98b 91a 7c 97 93 30.56
CV (%) 8.93 0.42 3.61 6.9 4.50 2.14 2.50

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

2)

ns = not significant
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Management in Rice Fileds

gy afnudfing® viyvun Ufaus? Usedng wiinge® dssaadins Suannn® dedad Juns
wy® nudsadve) Teaeel® 35t Yezwedna” 1390 insgms®
Sukanya Arunmit? Khwanchanok Patison? Prachack Lengbumrung?
Wanlaphat Janlapha® Chairat Channoo® Kanthanawit Jaisong® Jiranan Piyaphongkul”

Rewat Pattrasudhi®

ABSTRACT

The rice black bug, Scotinophara coarctata (Fabricius) is an endemic species to the
southern part of Thailand. Its distribution range has now spread to the rice growing areas in
the central region. Even though S. coarctata has occasional outbreaks, it could cause severe
economic damage. One of the factors contributing to outbreaks of the S. coarctata at each
time is from misuse of chemical pesticides by farmers. All of this makes it necessary to find
alternative insecticide application for controlling S. coarctata under the outbreaks reaching
to the economic injury. Therefore, the aims of this research were to evaluate the efficacy of

insecticides recommended by Rice Department for controlling S. coarctata and new
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insecticides by controlling sucking insect pest and to study the effects on the natural
enemies. Five types of insecticides were selected including ethiprole 10% SC, clothianidin
16% SG, carbosulfan 20% EC, pymetrozine 50% WG and flonicamid 50% WG. The field
experiments were conducted at Ratchaburi rice research center and Phra Nakhon Si
Ayutthaya rice research center during wet season during 2018 to 2019 under the population
density of S. coarctata above the economic injury level following RCBD with 4 repeated
treatments. The results showed that application with the recommended insecticides by
Rice Department including ethiprole 10% SC and clothianidin 16% SG had the highest
efficacy for controlling S. coarctata reached to 80-98%. Whilst the new other insecticides
which use for controlling sucking insect pest including pymetrozine 50% WG and flonicamid
50% WG showed only 30-50% efficacy in controlling S. coarctata. The results also showed the
natural enemy communities in order Hemiptera Hymenoptera Coleoptera and Araneae had
lower diversity indices after applying with clothianidin 16% SG ethiprole 10% SC and
carbosulfan 20% EC than those the control group. These highlighted information could be
used to support and built into the decision for selecting the insecticide formulation under

outbreak situation of S. coarctata.

Keywords: rice, insecticide, rice black bug (Scotinophara coarctata (Fabricius)), efficacy,

diversity of natural enemies
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1. Anwlszansnmvesansiaiidasiumdauuaslunisauauuuamaluannudaun

N1sAAeULUaIuRsAudIded13519Yy3 Tugguil 2561

1. Ygndaiugunusiil 1 luudasgosun 7x9 WS seeenieseninaiual 2 lwng 39
UNUANTNAADILUY randomized complete block 9113 5 155133 91U 4 & el

n350357 1 @13 ethiprole 10% SC §n31n1514 50 fadans e 1h 20 ans

n333A371 2 @13 clothianidin 16% SG $aTMsle 10 n3u de 11 20 Ams

n351357 3 @15 pymetrozine 50% WG $ns1msle 10 n$u de 11 20 &ns

n331337 4 a3 flonicamid 50% WG 8m31n1sld 10 n¥u sle 11 20 B0

n953A37 5 nssuAsmuay (uthndw)

2. anavtfunasdnsiniuasdngsssunadeisnsduiulaenseiilaududng Taonnsgui
PULLEUVLEINY B2 10 99 S1uau 20 Yadeutattos artiuuiamndUniludnssezdau

1 o 1

15 Fuvdsdind wagdufunounuans Wunan 1 fu weesndsiuanadune 17 uay 14 3u Wewy
wasvalnddesziuasugia (5 fregnd151a) vnswuaismunssuismeiedesiuasuuy
\oseufarnends wuasuRazasIvinedy 15 fu

3. Srunuuiawainuluusagnssuisi luiesgvinan1sadi nedlsuiuusamaiiou
WUANTUANANAUNEDR (heterogeneity) WS UBUUTEENTAINIDIE TUARZSTA AILTENT

289 Henderson — Tilton (Henderson and Tilton, 1955)

n in Co before treatment * n in T after treatment

Corrected % = (1 - ) * 100

n in Co after treatment * n  in T before tre tment

Tne?  n - UIUUTLVINTHUAIET
T = N353 5NNUESPLUDIN UM ALLAY
Co = N35sAIUAN (Wunaw)

n1snAAeULUaesRudidetInsEuATASaysen Tugauil 2562

1. Ygndaiugunusiil 1 luudasgosunn 7x9 WS seeeneseninailal 2 lwns 19
WNUNITNAADILUY randomized complete block §11U3U 5 N3G 97U 4 91 A9l

N35U357 1 @15 ethiprole 10% SC 8n51015L% 50 Jaddns Ao U1 20 ans
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N5533591 2 @15 clothianidin 16% SG 8m5115M4 10 NS4 sle 11 20 Ans
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aaa a 1

AS5UATN 3 @15 carbosulfan 20% EC 9m5101514 60 1aaans #e 11 20 ans
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553337 4 @15 pymetrozine 50% WG §a51n1314 10 n3u slo ¥ 20 Ans

n333A37 5 nssuAsmuay (uthndw)

2. arvtuuiasdnsinuazdngsssunametnsguiulnensailaududng lnonisduiiu
MURUILA UMY az 10 90 91U 20 asdaulateae mnﬁ’uLLuamﬂé’Umﬁiu%’nswzﬁqLm'
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3. Srunuunamainuluuiaznssuisinluleseinaneadn nsdsuiuuNamaneu
wuanslddanuuanaeiunie@ds (homogeneous) WisusuUsEaNENnvesaIsuaaziin A

35715084 Abbott formula (1925)

nin T after treatment

Corrected % = (1 - ) * 100
[

n in Co after treatment

Tne?  n - UIUUTLBINTHUAIET
T = N353 NNUE TP LUDIN UM ALLAY
Co = n3suIsAIUAN (Whnaw)
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n1snAgeUNLUasatRudidetInsEuAsASysen Tugauil 2562
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UNUNITVINABILUU randomized complete block §9U3U 5 N31A5 91U 4 91 63l

N35U35% 1 @13 ethiprole 10% SC 8n51n1514 50 Haddns de W1 20 dns

1%
1 °

N353337 2 @3 clothianidin 16% SG 8m51A1514 10 A%4 #le 11 20 Ans

AS5UATNA 3 @15 carbosulfan 20% EC 9m5101514 60 1aaans ¢ 11 20 ans
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N33UI59 4 @13 pymetrozine 50% WG 805101544 10 n$u 6o 11 20 das
axal Ay 8 o
N35U359 5 NITUTTAIUAN (WuINAL)
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3. Swunviiadiegrsuuatluneanaged 70% uarudnuiuuuasdnginLayAngsssuyIn

melandesganssmiviinaads
4. Juiinyiauazdnuiuiuasilaannasedgauuas D-vac 41u1aAseidsun (%) ves
ANISITUYIF udnUSeuieudviiaiunainnaltgniedininiiienAfsiniuvainvilnves

Shannon-Wiener (Shannon- Wiener diversity index) 31n@un15ail

H = -2 (pi) (log, pi)

1oy H = AYHANRaINTEATDY Shannon-Wiener (Shannon-Wiener diversity index)

aaa =)

pi = 8RTIEIUTENINTIIUENTINUTAN | FoTUIATIAANUTINNA
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NAN1INAABILASIVTIEU
1. Anwszansaneasarsiniilasiumdauaasliunmsatuauuuaivarluaninuiasn
IS o a d‘ fa v ¥ a o L2 a 1 gj Qll
09Ul 2561 sfiun1snAaeuNAUgITEU1I1vYT JMTATIVYT Han1INUAITATN 1
WU wlainumansinsun1sdanugidn laun @13 ethiprole 10% SC fiuszInsuuasnaIni
Pgaade 2.19 fasone lnaUszrinsulasral nasanwuasnsad 1 {Wunan 15 Ju wuduaue
a [ - Y 1 1 aa v ad [ aaa . ..
Vign wnnu 0.88 AINBDND LAZLANANNINADAAUNTINIT LN UAT NTTUATNNWUAT clothianidin

16% SG @13 pymetrozine 50% WG wazans flonicamid 50% WG donpdefiundmuansnsad 2

NIIUATNNWUAT ethiprole 10% SC HUTz¥NIUNAINAINAALRAY 6.09 Aarans LasUszang

9

a

LUAITET NEIINNUANTATIN 2 1 DUaT 1 TU WUSIWIUGITIER 1WNAU 0.35 §269nD LazLanAIg

9

a v A

NERRNUNTTNITLUNUET NTINITANWUETS clothianidin 16% SG @15 pymetrozine 50% WG
azas flonicamid 50% WG warvdiLEsASa 3 n39uIETnuans ethiprole 10% SC Uszu1ns
wiasvEnisuaushiian s 0.36 darene TneUszenauuava vdanwuasedadt 3 unan
15 Ju wusaumitge iy 0.20 fsene lausnsrsnsadffunssuislanuans nssaisivu
d19 clothianidin 16% SG @15 pymetrozine 50% WG Wag@13 flonicamid 50% WG (Table 2)
dlofuinUszAnsamuasnsniuatss 3 st muABnnsuas Henderson - Tilton (Henderson
and Tilton, 1955) #u71a13 ethiprole 10% SC Usgdnsnwgean Soeaz 95.20 sesasnluans
clothianidin 16% SG fAUsz@n5n1n Sevay 68.71 AMuA28 @13 pymetrozine 50% WG il
Uszansan $evag 50.32 luvaziians flonicamid 50% WG SuUszansaiwsngn Youas 29.68
(Table 3)

aquil 2562 dudumsnageuiiguditodninszunsaioysen Samanszunseiegsen
NaNIHUESASa 1 Wudn wlasiinugheansiinsunisdrauuza 16 @13 ethiprole 109% SC 3

<

Uszrnsudamaniigaiade 0.89 Mdeane lneUssynskuasval nasnwuansasan 1 1luna

asa 1

1w wuduudige Wiy 0.12 dsiene wazwansiameadanunssudslinuans nssuisiviy

@13 clothianidin 16% SG @15 pymetrozine 50% WG Waga1s carbosulfan 20% EC LANEINU
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a13n39fl 2 n39ABTians carbosulfan 20% EC fiUssmnsuuamandigaiade 0.83 dasene Tay
Uszrnsusaman udsnnuarseded 2 e 1 Yy wudwauiifian wihiu 0.63 dadene
oA duans ethiprole 10% SC fUszwInsunamaNady 1.02 Msone ngUssyInsusaman
p¥aniuansaded 3 1unan 15 Yu nusiuushitan Wity 0.62 Fsene wandaneaRty
nssuASlalviueans uaznssuIaTiviuans pymetrozine 50% WG uaswdswuansnsad 3 nsaisdiviu
@13 ethiprole 10% SC Uszansuvaamaiisiuausiian 1de 0.51 dasene lngUszainsuvam
a1 vidsnsiuansadedt 3 Hunen 15 Fu wuduushiian wihiu 0.22 dadene sesasnuas
carbosulfan 20% EC fUszvnsuuaamaiads 1.16 fasene TnsUszansuuaman vdsannmu
arsadait 3 Hunan 1 Yu nudwaushitgn Wity 057 fasene wansasadRtun sl
a13 (Table 4) WilofuanUszAnsnmaeanisniuatsns 3 ads n1a3Bn1swes Abbott formula
(1925) wui1ans ethiprole 10% SC fiusz@nSnnasan Sevaz 98.95 sesaaunluans carbosulfan
20% EC U330 95.19 uaans clothianidin 16% SG fiuszansaw fesaz 80.03 luvaed
@13 pymetrozine 50% WG fiUsz@vsninegn Souag 37.17 (Table 5)
dlefiansanisUszansameesasiaiileostuidauuaslunismuauusamaiiazdumy
Yosasusiaraiin wudtans ethiprole 10% SC fuseanEanlun1sAIUALLLAIMIAIZIEA T8I0
\Juans carbosulfan 20% EC warans clothianidin 16% SG luwaigiians carbosulfan 20% EC 4
Funustge witdu 46 uinsiols sesaannBuas clothianidin 16% SG Wiy 58 umdels uaz
@13 ethiprole 10% SC wirfiu 87 umsels (Table 1) YagUiuans carbosulfan aglungueiundu

o v o =l

firwuaudung Javneda anstdesiufrdadnsivifivieusann fansiaiitestuidndngiioy
yilafidszduanmdufivuaviung ﬁa@ﬁ’uﬂim"immimwmiﬂﬁﬁumLﬂaui’mqé’umm
(AUEOUNTTUNMTANTAUNINTFINOIMNTTENINUTENA A1 UA1TAYANANY, 2565)
2. Anwmavasasiaiilasiuidauuasdannuvainuansvasdngsssuvanddgluundnn

IFdndunsduinasdnginnardnssssudseiniosgauuas Dvac Suunvilauay
USinamesuuasinginiuasdngsssued ethdeyaildundinsizsiuiuna (%) ammmnusesding
55517 (relative abundant) Mviuasudaznssns wdiToudisuduiaumannuaienisdanin
Wiomandianuainafinves Shannon-Wiener (Shannon- Wiener diversity index) G?fﬂﬂdj

1. Ysunaudngsssunatuundna annisduiuusssnsdngsssuenatuuidnn nouwas
naanuasiaddesiumdnuuasdnsdng nuduiudngsssuea 7 dudu neunuaisiaiidesiu
AdnuuaInUAngs3INYIA Sufy Hemiptera g3fian opay 52.90 sosasuniu Susy
Hymenoptera wazduAu Coleoptera YAV 3088y 24.76 LAz 12.96 M1Ua1AU TUTMZEUAU
Orthoptera wutiosfign Sesaz 0.54 ilowuasiafiestuirdauuasudaznssuisnuin dag

5YIUVIAIUSUAU Hemiptera SUAU Hymenoptera 8usAu Coleoptera Lazdudu Araneae anas
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WU Seway 38.40 12.39 3.73 uay 0.21 auad ey luraefidusu Diptera §ufu Orthoptera
wazduiy Odonata Uiaufisdu whity $osay 37.01 4.72 waw 3.54 (Table 6)

2. ANNYNYUVBIARFETTUYRA (relative abundant) Wleviuansusaznssnis Suunvile
waztuUiinaveadngs TR newruasadedl 1 18unan 1 Yu waevdaiuansndsd 3 Dua
14 Fu nuiinssusTinuasanUiinauesdngsssumAludusu Hemiptera (Fovay 54.22 1de
42.54) dunU Hymenoptera (5oay 24.54 1n@e 12.19) Sudu Araneae (5owaz 0.97 1de 0.09)

v o

dusiu Coleopter (3aay 0.80 a® 0.21) WardunU Diptera (Fowaz 0.80 Wads 0.21) waUsuia
193fngs I AIUSIU Odonata ($ouay 1.06) wagdudu Orthoptera ($pay 0.49) iisduidy
3.32 hay 4.56 audau (Fig. 2)

3. Ardiianuviainranevas Shannon-Wiener $loviuansiaiidosiuidauias shuu 3
A% wuintounuasIRzE miuansASed 3 Wunan 14 Fu nssuAERwuans clothianidin 16% SG @13

I - |

ethiprole 10% SC waza1s carbosulfan 20% EC fiAfuianumainialeuad Shannon-Wiener i
wwalisanas Ingans clothianidin 16% SG fA1AvdauvaInyale iU 1.82 uag 1.76 @13
ethiprole 10% SC fiAnawiiaunainaie LvinAu 1.81 wag 1.51 @13 carbosulfan 20% EC 1A
AydANUMaINvay ity 171 kag 1.62 MUaIAU WAnF19aInnITaisAIuAN (A1Auiainy
wanvate iU 1.89 waz 2.01) waznssuiifinuans pymetrozine 50% WG dadwiiaany
nnviaedisa (edilenumannvany Wity 177 way 1.80) (Fig. 3) annguesauuansaiy
yaeAfvianunaInateeiaLiloannainals clothianidin nauges 4A a1siledlafussd
(Neonicotinoids) ngu 4 asnguitusunsiauvesinivansesiefialaduviniladdnlaenisdu
wuuutady nalnnisesngrdifuasiniidestumdnuuasiioengrddessuulszamadiefuans
Aladufinululuengu Tneansazidounuy (agonist) Msviauvesansieuszam acetylcholine
ansnauilarluudedu (udsi) Auansesisfialadulunisduiidiuansesisiialadu wiadladdn
(nicotinic acetylcholine receptor, NAChR) fiRveanswadUssannusiol synapse LLﬁjﬂizéju
% nAChRs vianulunisdsnszuaussamiuniaund (overstimulation) luszzusn drusvey
soundloansidauuanduifuiihivarsosefialadu viadlafinuug asiildfsuddsy
sunssludusunseitlilanmsavinenld (desensitized) 3o nAChD ansidauuasnguiiiifivgs
wndiefa Jsliasldlufivaeiifiviidieennonuasiieuvaenauinas dawans ethiprole naa
go8 28 a1siidlalnsnlea (Phenylpyrazoles) ngu 2 a1snguiinganisincuvestesnaslsdi
vheulasnsaunuun exdludalnia (GABA) nalnniseanguiuresansnduileangnisossuy
Uszamlagludnang (block) n1vinanuvestesnaslsdivhaulagnsaunuaneyiludilnia
(GABA-gated chloride channel) shlilslansnsnanseiunisaunszuaUszamld venaniansngs
dvsriadianunsadarinensinuresdesaaslsdiieulagngaium (Glutamate-gated

chloride channel) aige 1w @19 fipronil Fsazvinli chloride ion lignusalvanluneluwad
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Uszarmiieansedunszuauszain (potential) valsfinisdensyuauszamuinfinund
(hyperexitation) wagans carbosulfan Nguges 1A a13A15UNUN (Carbamates) Nqy 1 @13nq
Fudueuluoswfialnduieanesa ﬂa"Lﬂmiaaﬂqwémmmsmjuﬁaaﬂqw%‘fﬂ'aizwﬂiza’wﬂ:mEJ
Fushdudanisiau (inhibitor) veseuleosefialadueanelsa duiminiidesasdedsyam
%ila acetyl choline fivmtinfidienennszualsyamiiudalalsuszam (synapse) 91ALwad
UssanymildlugdniwaduszammilsluszuuUszamaiunalavesuaas (central nervous system,
CNS) nstfudanisvhauveseuluieviefialnduoamesariliinisAwesaisdouszam acetyl
choline fiinaatsuszavluuianamnn dwaliAnnisieneanssualszamligauaziin
wniAuly (hyperexcitation) auyinlviuiasnIy wWANEI9AINAIT pymetrozine Nqugae 9B @13
oyusveslnifiu exluidu (Pyridine azomethine) ngu 9 ansnguiiuiumsviauvestes TRPV

# chordotonal organ @1sidakuaInguiiiliodnds1anieveautasazlisuniunisinaues

v
a o a ]

chordotonal organ Fwihliuuasldausagainindewiniigls an1svenagaiuiived1959m57

[
[y o w a

Tudagdudnldasminuuasnquillun1stdesiumdnndednidu mhegeu waswuanIvig @13

[

Minuuaenguiiiiiuosseuuainiuselovid Jadiealdlunsuimsfngiiy (@nsan, 2564)

dyunaninaasg

PnMsnageulsgansamussansiaiidesturidauuasiinsnsunisdruuedlildlunis
muAuuaIaarasiaidastufdauuangulnifilédmsumunuuuassmantinga wuin
ansnfiusgansamlunismuauuuamaifian 1w @13 ethiprole 10% SC @13 clothianidin
16% SG wagans carbosulfan 20% EC lnefiusyansnimlunismunuuiaivan fosay 80-98 iile
Wivuiisunvasiadvesiundauuas @s pymetrozine 50% WG Lazans flonicamid 50% WG
Afusransnmiiesdosay 30-50 waniilefnuinavesasiniidostuidauuasseruvainuaty
VBIANFIITUYIR ndnnuasiaiidesiumiauuamnuiia wuirdwiudngsssuea lududu
Hemiptera Hymenoptera Coleoptera e Araneae anal Lazdns clothianidin 16% SG #1%
ethiprole 10% SC waza1s carbosulfan 20% EC vilvidviianuvainsiiadiuulliuanas %’a;ﬂaﬁlé’
MnnsAnwediiannsmiluiasanussneunsdnadladentdansaidesiuidauuameanly

aa a Y
ﬂiiuVlLﬂﬂﬂ’]iiz‘U’]@]lﬂ

o
AYBUAM
YOYBUAN d1UNIUANLNTTUNTALESNINIANEnS Tdeuazuinngsy (ana.) Naduayu
qulsznaddy meldununuysannsifeuasimuiielindssaninmnisuantindmeslne

1A59N15808 MFIFekaziauwAlulagauarsnuINsNvLnzanlun1sNanT1vaL
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Table 6 List of natural enemies in different rice ecosystems and values of Shannon-

wiener indices before and after spraying insecticides on rice black bug, S.

coarctata) under rice field condition at Phra Nakhon Si Ayutthaya Rice Research

Center, Phra Nakhon Si Ayutthaya province during wet season 2019.

Order Family Scientific name Pre-spray Post-spray®
Hemiptera Miridae Cyrtorhinus lividipennis (Reuter) 52.90 38.40
Reduviidae Polytoxus fuscovittatus
Veliidae Microvelia douglasi atrolineata (Bergroth)
Coleoptera Coccinellidae Harmonia octomaculata 12.96 3.73
Coccinellidae Micraspis discolor
Carabidae Ophionea ishii ishii (Habu)
Staphylinidae Paederus fuscipes (Curtis)
Diptera Pipunculidae Pipunculus sp. 6.90 37.01
Chloropidae Anatrichus pygmaeus
Chloropidae Ochthera brevitibialis
Sciomyzidae Sepedon spp.
Ceratopogonidae Ceratopogonidae
Hymenoptera  Mymaridae Anagrus sp. 24.76 12.39
Mymaridae Gonatocerus sp.
Trichogrammatidae  Oligosita sp.
Mymaridae Mymar taprobanicum
Trichogrammatidae  Trichogramma sp.
Scelionidae Telenomus rowani
Eulophidae Tetrastichus schoenobii
Scelionidae Psix lacunatus
lchneumonidae Xanthopimpla sp.
Ichneumonidae Temelucha sp..
Braconidae Macrocentrus sp.
Braconidae Tropobracon schoenobii
Pteromalidae Obtusiclava oryzae
Braconidae Opius sp.
Odonata Coenagrionidae Agriocnemis sp. 1.14 3.54
Orthoptera Trigonidiidae Metioche vittaticollis 0.54 4.72
Trigonidiidae Anaxipha longipennis
Araneae Lycosidae Lycosa pseudoannulata (Bosenberg et 0.80 0.21
Tetragnathidae Stand)
Oxyopidae Tetragnatha sp.
Oxyopidae Oxyopes javanus Throll

Oxyopes linestipes (C.L.Koch)

WNa15UsEN UNISUSLYNAAN NI THUAS 189 THADINA1INHlASINSToE
NENANEITEEIINIMNHD RO HUNIAZNGHAUE T I ARonaNa1Y Ussa1T 2565

181



Fig. 1 The outbreak of the S. coarctata in rice fields at Phra Nakhon Si Ayutthaya Rice

Research Center, Phra Nakhon Si Ayutthaya province during wet season 2019.

cLoT L sl CaRiig CONTROL

. SEE— =lin = =_ln
Bl -l_ el =0 _ =B_

L]

Fola %

1 e

:|.

:

" z

]
i = i oo
B - =
di- . . I N I =
Eg —— [T iz o — —S—a= E .-I‘:,:u
¥ . - |
i G Eoe
2% Heemn sullen sllen. elle.  sBeee_§ W
Es = M
i g S B
q:"g — = _ s [ [ [ . -l_--__ -.-—-- N - i .

50 o -
a0- b

an- =

A - =

8 Bl Bl el

L gl . o, gL ¢ i:-ﬁ'niT-':»i.- i-.-'—,'n;'T-':»': sl lrs =*5cilil 1:-&;

-'c""E.._g""—" ;::.‘\E{é':'\—' E-ul.'.EE;-;'-' E-..|f":i£_'\::=\.' - _..l-.i-_l_'\-,:-'_-
Ot of Matural enemiy

Fig. 2 Average (+ 95% confident interval) abundance in time (days) after insecticides
application under rice field condition at Phra Nakhon Si Ayutthaya Rice Research

Center, Phra Nakhon Si Ayutthaya province during wet season 2019.
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Fig. 3 Shannon-Wiener diversity index (H) of natural enemies in rice fields Phra Nakhon Si
Ayutthaya Rice Research Center at Phra Nakhon Si Ayutthaya province during wet

season 2019.
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Efficacy of Fungicides for Controlling Rice Blast Disease Using an Unmanned

Aerial Vehicle in Chiang Mai
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Anchalee Takham? Jaturat Songkham® Wanporn Khemmuk? Sukanya Arunmit?

ABSTRACT

The use of unmanned aerial vehicle (UAV or drone) in rice pest prevention is a
modern technology being used to reduce the cost of rice production. This research aimed
to evaluate the efficacy of two fungicides, tricyclazole and isoprothiolane in the control of
blast disease under field conditions. Using the UAV DJI AGRAS model T20 at an altitude of
1.5 meters and 2.0 meters, compared to manual and non-chemical spraying. A 2X3 factorial
in randomized complete block design (RCBD) with four replications was used in the farmer's
field, sub plot size 10 x 15 m. Cultivated Khao Dawk Mali 105 rice variety by transplanting
and the disease was induced naturally. The fungicide was sprayed at the rate recommended
on the label when the disease was found at an economic level (5 % of leaf area index).
Compare the mean disease severity and incidence after each spray and before harvest. The
results showed that, the treatment with tricyclazole was found to have a lower mean
disease severity and incidence than isoprothiolane and was statistically different compared
with unsprayed fungicide (control). It was found that spraying by UAV at an altitude of 1.5
meters was more effective in controlling blast disease than at an altitude of 2.0 meters and
was not statistically different compared with spraying by manual labor. The results of this
study will be used as information for farmers in selecting fungicides and spraying methods

using UAV to effective and cost-effective control of blast disease in farmer’s fields.

Keywords: fungicides, rice blast disease, unmanned aerial vehicle, Chiang Mai
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Table 1 Percent severity of leaf blast at vegetative stage

Spraying method Fungicides Average of spraying
tricyclazole isoprothiolane method”

UAV 1.5 m 6.50 6.06 6.28 ab

UAV 2 m. 5.38 5.00 519 a
human 7.31 6.63 697 b
Average of fungicide” 6.40 a 5.90 a

Control 21.81

CV (%) 21.03

Y Means in the same column followed by a common letter are not significantly different
at 0.05 level by least significant difference (LSD) test
? Means in the same row followed by a common letter are not significantly different at

0.05 level by least significant difference (LSD) test
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Table 2 Percent incidence of leaf blast at vegetative stage

Spraying method Fungicides Average of spraying
tricyclazole isoprothiolane method”

UAV 1.5 m 8.56 7.63 8.09 a
UAV 2 m. 6.81 6.56 6.69 a
human 9.63 8.94 9.29 a
Average of fungicide? 8.33 a 771 a

Control 31.88
CV (%) 24.68

Y Means in the same column followed by a common letter are not significantly different
at 0.05 level by least significant difference (LSD) test

? Means in the same row followed by a common letter are not significantly different at

0.05 level by least significant difference (LSD) test

Table 3 Percent severity of leaf blast at reproductive stage

Spraying method Fungicides Average of spraying
tricyclazole isoprothiolane method”

UAV 1.5 m 4.81 6.38 559 b
UAV 2 m. 5.50 6.13 581b
human 3.25 4.50 3.88 a
Average of fungicide? 4.52 a 5.67b

Control 7.69
CV (%) 13.51

Y "Means in the same column followed by a common letter are not significantly different

at 0.05 level by least significant difference (LSD) test

? Means in the same row followed by a common letter are not significantly different at

0.05 level by least significant difference (LSD) test
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Table 4 Percent incidence of leaf blast at reproductive stage

Spraying method Fungicides Average of spraying
tricyclazole isoprothiolane method”

UAV 1.5 m 6.44 8.31 738 b
UAV 2 m. 7.00 9.94 8.47b
human 3.75 5.75 475 a
Average of fungicide? 5.73 a 6.80 b

Control 12.69
CV (%) 13.51

Y Means in the same column followed by a common letter are not significantly different

at 0.05 level by least significant difference (LSD) test

? Means in the same row followed by a common letter are not significantly different at

0.05 level by least significant difference (LSD) test

Table 5 The percentage of the incidence of neck blast at the mature stage

Spraying method Fungicides Average of spraying
tricyclazole isoprothiolane method”

UAV 1.5 m 1.24 a.70 297 a
UAV 2 m. 3.06 9.44 6.25 b
human 2.65 5.44 4.04 a
Average of fungicide? 231 a 6.53 b

Control 39.60
CV (%) as5.7

Y "Means in the same column followed by a common letter are not significantly different

at 0.05 level by least significant difference (LSD) test

? Means in the same row followed by a common letter are not significantly different at

0.05 level by least significant difference (LSD) test

WNa15UssNaUNISUSEYNANNINIINIAZS1891HAIINA1INlASINISTIE
naNgHETTEETINIATHINDHUKMIAsNG ARG TIBE 1IN 1AMTHaRaNA Y Ussa1T 2565



192

AMNUsTNaU

Fig. 1 Unmanned Aerial Vehicle (UAV) Model: DJI AGRAS T20 was used in this studly.

Fig. 2 Unmanned Aerial Vehicle (UAV) used as an aerial fungicide sprayer to control rice

blast disease at the vegetative stage.

Fig. 3 Leaf blast symptom at the vegetative stage in Khao Dawk Mali 105.
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Fig. 4 Neck blast symptom at the mature stage in Khao Dawk Mali 105.
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