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Thai Rice Genome and Genetic Diversity for Utilization and Conservation
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Thai Rice Genome Repository for Genetic Resource Utilization:

A Case Study from the 1,000 Rice Genomes Dataset
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Journey of Northern Thai Rice Landraces: From Genetic Diversity to Sustainable Utilization
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Involvement of OsOSCA2.5 in Salt Tolerance
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Physiological and Growth Responses of Thai Rice Genotypes to

High Salinity Stress at Seedling and Flowering Stages
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Seed Storage Protein (SSP) In Rice Grain (Oryza sativa L.)
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Phaladum: a Genetic Resource of Broad-spectrum Resistance of Blast and Bacterial Leaf

Blight Diseases in Thai Indigenous Lowland Rice
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CNT13006-128-1-3-1-3 : A High Yielding Rice Line with Resistance

to Brown Planthopper and Blast Disease for Irrigated Areas
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RD99 (Hawm Khlong Luang 72), a Non-glutinous Rice Variety
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Hybrid Rice : Research Towards Opportunities and Survival for Thai Farmers
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dmsuinUsudgeiugdnnazdndudesendeniiy
wWhladedniftunalnnismevauesionuLiauds
Welowuzdasiinsanann

NIANBIE1A U150 ULe (RNA sequencing)
Wumeluladfianusalideyanisuansoonvesdulu
wad w vauslavaznds i eldlunisyaudala
N5EUIUN1IN1T TN And A ad wluvaes iy
leann $1u8udadiTiniivsznoulusswadunnung
wansiauazigadusazeiafdunuimuinfiuasns
vnuiwansretu Tutlgtudains@nndifueniiu
LBUUULASLAET (Single-cell RNA sequencing) & 9¥i
Tiisglaniiunainnatslunisnevaussne
anniinaeNvLTaaLnazyilnle (Seyfferth et al,,
2021) Tnen15ANEIaIA U815 1S WoLUULTaZ LA 879y
o1fumadansiiansaumnaransiiogae3asn
éﬁasﬂaﬁiéfLLazizmﬁmmL%aéﬁmﬂuﬁaadnﬁﬁnm
waviluldlunisinsieRdutateun (down-steam
analysis) sgld lsiinazdu mavnBusuauiidifayain

n13as19lAsev18n15AIUANE Y (gene regulatory

network), NMTOYNWITNTAMUIVBALAS (trajectory

inference) #1358 N13as1WHUAWAS (cell atlas) Wumu

v
LY =

FIUU N1SANBIBIRUBISLOULDLUULTAR LA 8L BV

AMULYNLINTEUIUNTHBUAUDIVBILYAA WARL TNV

s

Franmeldnzudeenadudmdiglunsimuansiug

1A 2T NULA AT TRl A US U UNANE AU

Dehydration
(Water Deficit)
Dehydration
Grought Escua ( Avoidance )

(i) Stomatal closure
(ii) Leaf rolling

AAIala

Dehydration
Tolerance

(i) Increase the
production of sugars,
antioxidants, and
ROS scavengers
(i) Osmotic
adjustment
(ii) Elevated stomatal
conductance

(i) Accelerated flowering
(ii) High photosynthetic

capacity (iii) Cuticular wax

enhancement
(iv) Reduced growth
rate

(iii) Elevated N2 level

A9 1 NAlNATUNIUANULIAILAIVBITN2

gunsaluaziIsns

(1) MSAUAI9E NUAZIIE 19 U ITEo ULOUUUITAS
1fg - Feyadiuansiduleuuuiwadiferunandund
119U ﬁ: Kitaake (Oryza sativa ssp. japonica cv.
Kitaake)  Ugnuu ¥ MS medium (10 #'u / 20
fiaddnsems) Wunan 14 Ju Widudegiednd

a

w3alunazUnd (normal condition) wardna7iase
Aldn11zuda (drought condition) Aiugnuu v MS
medium wuuigaiuganIuau WWuan 7 T ududiy
a15aza1y 15% PEGS00 ¥ ™ filtered sterilized
USunns 20 fiaddns ududowiodunaidn 7 Ju i
Hadousnasessosywindluiazdduvesdninig
g17UsERI 50 dadwns wieldlunisaseulausis
FUSUNIIAAUBIS O UBUUUITARLADY (SCRNA-seq
library preparation) 31nlnsinwanasiildanniiiewdo
PndeINIE Ima@i’wLﬁumamusﬂgumauﬁﬁzqiufjﬁa
‘U@ﬂ&gjmﬁm 10x Genomics Chromium Single Cell 3
Reagent Kits v3 9101y laun3denangninlumadu
\wadaeLA3 09 Illumina NovaSeq 6000 Tagldniseu
LUU Paired-end sequencing

(2) wFenoyaduliogluguuuiimnyaud w3y

n153tA51¢9 (data preprocessing) - navaNlATaYA
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Sfuenfiusud Tunouseundenisssydusiaz
anunsioueaenrassiudula lnevinsusvanana
Foulesaduensifue (annotation) Auilundneds
Oryza_sativaIRGSP-1.0.59 fieglugiudosa Ensembl
Plant Database (a 12 u " lnamu13nn
https://plants.ensembl.org/) MnturziinisAanses
barcodes i uauduiinanseandoaiull Tnanis
1389816 U barcodes 31nUT 18l Unique Molecular
Identifier (UMI content) aﬂaaﬁmi‘dm"’ﬂ a0 LLamﬁﬁ
barcode fls¥fu UMI content sasegssansaasdu
ﬁmﬁ'wﬂ"mumiumiﬁ’mmaa wdintuarulas
lassasietoyalvioglusuuuuiaumsnduasnisuansean
20981 (gene expression matrix) Liiewn3eudmiunIs
Ainszilutuneudnly

(3) Aridoniaaiinaimnnangadeyatielsluns
TiAT7¢% (cell quality control and selection) -
o9 barcode ioglugndoyanaliasvisuds
sERUNIRAnIanvoduT dennd ot uwadiidin
GﬁgumaufiﬁqLf]umimvﬂmmmwmamaé (cell quality
control) nefmumnasidanseaniy Srunuduiinge
wuluwaalsilitesnin 300 8u AMN1sdUTEAUNTS
WARIBBNYBIBUBEY TN 500 - 25,000 ads dndu
vosdululnpewnsvliiiuiovas 2 Lay dndiuvesiu
naolswanadliiiufesas 5 Junusidnanazgnldi
yateyasinitanrisuniuaranisuda iteifuians
Toyaueq barcode fiagvioudaadiidniuanysol
Wmedmunmsimssilutunousely

(4) USulnseadivuazandavesvoya
(normalization and dimensionality reduction) -
ns¥UIUN15USUIASIA5197 2875 normalization u
Funeulun1suduArALLANAsTENINLTad Uy
wadmelugadeyaifiodtu Fufnanaraunnsisves
sequencing depth LileliANnsuanseenvesBu (gene

P a‘

expression values) @1unsatussutisuiulasyning

o w s

wada1e o uazillesnndeyadiiuensidueuuuead

wendudeyaniivinalnguazdusing o fiegluyadoya

analuladanudAglunisiesievideya aalu

“A9INTUABYL normalization Axin1sidenianizngy

aa

Vg un dA1AuLUTUTINEITENnI10wad (highly
variable genes) §1u3u 2,000 §uusn i oldluns
Fuunnguvesisad (cell clustering) vonaniitely
ansaTeuiisuAnisuanseanvasulaeg1agnies
11n89dy JoyauIuIunIsuanieanvedy axgni
scaling Fafun1susualudazBuianeds (mean)
wirduAug kagdlAinuuUsus (variance) Wiy
wite Aemstlartaelidutomaiinmsnssanesegasi
Wisuiu wazannsauldltlunsiiesziesidsenau
wan (Principal Component Analysis; PCA) laog14il
Uszansaw lnesruinesduseneundniiaglddmsu
mMsmszimlaannnisvh elbow plot iieaniifives
Gﬁanﬁaﬁﬁmm%%uLLazé’ﬁgzymiumu (noise) Tng
14'&LﬂuleJ‘ﬁ'éhLLiJiﬁma,maa%mammLLUiUiau%ami
Lanoanveddusenitaeadliuniign 9 ay
Wnauetoyanien1n (visualization) InAIUENTUS
LFAWMUILAE TEEEY19TENT NG WA A 287
Uniform Manifold Approximation and Projection
(UMAP) (Mclnnes et al., 2018)

(5) N33y doublet (doublet identification) - Tu
Tumeumaieueadifieainsesayndiduerisue
LUUAEHAET (SCRNA-seq libraries) anaifindeRianain
Tunstuwadineadeventisiu slilunimeatisiu
anflwasuinndt 1 wad diethluvhnsmaisuens
Buenuuwadifeagiiliausinanisuansesntes
fugsniniimsazdularbisenndesiurinisuansesn
25ewonwad dufulunistinseidoyandsdasld
Waﬁ%’uﬁ%%gﬂ%aiﬂ DoubletFinder (s19azL8unq1n
https://github.com/chris-
mcginnisucsf/DoubletFinder) o1dandnnisviiuney
#1835 N15AUIALT oA UN barcodes 7 I8 nvue
flaNa

(6) IAnquivadaysIuyAdeya (cell clustering
and dataset integration) - Tunsnunil agsinisda
nauad (clustering) Tnglddunends (algorithm) wuu
Louvain aduiinsasraeietiariieuthudifinnsues
souruwvulng 7 a0 (shared nearest neighbor

network) HIUNNSENAFNYULEARNDUTNUYDILARY
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\wad wardanduiadidgunuunisuanieanvesdy
(gene expression profile) ad1eiuasanlioglungu
WU LLaBLﬁlaﬁf\]’]ﬂﬁﬂ%@yjaﬁlﬁﬁ]’mﬂ’]i%@a@&ﬁ
waneeiueadiauuand1svesteayadndadenis
wiafla (batch effect) AilalldiAnaNALLANA 1IN
FAmeniuiage

n133auadoyaldd uneuis Harmony 4wy
Tunouis M erdeniaisinwadasluuingdsay
(common embedding space) hazdnits uslitvad
donAd 0N UMNE NwUEYDIlalgas (cell type—
based effects) wnuii azid umuﬁqm’faga (dataset-
based effects) litodnnguiwad 1 nvaneyateyaii
Moy luwiayyataya AAUIUANTUNTOYAYDILG
aznqau (cluster-specific centroid) wagldn1sUsuLTa
/&1 (linear correction factors) it auluAuuAneng
sziagatoya esnnnguaiiiasioufeiauay
an1uruenwad (cell type- and cell state-specific)
NsUTUBLAUAINaIRllanwuz Iz avtnLas
A0UTVOLTAE IwadudaziwadrldTunsiadsgas
dminvesnsuumand wazudludsnisuuidadu
$uMTveInULes Uennd Harmony Mnszuiunis
FANGUWUY soft clustering 4 1oy galiiwad nils
ansnegluvanenguldnieuiy ileasiounisuden
Hung e euiduaselusynisaniuzvesivad
(gradual transitions between states) (Korsunsky et
al,, 2019)

(7) seyvidnveuwad i uivaaunazngu (Cell
cluster annotation) - WiagnguiwadzgnIzyvia
‘UadL%aﬁmmﬁy’umauaﬁﬁuaﬂ Wang (Wang et al., 2021)
IngaginnsAInnziuYlinuenead war seuvilawad
voungulaeraunviavessadinuuniianlundui
nssvyrlinuesendusasiondardwy Marker-based
Cell Identity Index (MICI) & 5319100 15FUIUNAY
fratminresdung smuesumsdmiuriaves
\ad AuEuns (1) antuaziuansnaifed MIC)
INNATINVDIAINTUANIBNTDITULAT DM TNIY
fdrahmin e et estuivaduiingu 9 a1

aun1s (2) uaz Wwadudaziwadazgnivuabiiduyile

vougadn Ryl MICI geanfidnuiale vniadlalidl
ARt MICI veswadvialag gauinndn 1 agsey
anuzilu lawnsaseyediald (undetermined) 3o

Tainsruwiia (unknown)

n —
Weight 2= (17 0)” (1)
el =
. st n-1
Wo x; Ao ALRAYTEAUNISLANIDDNUBIB LY
JULUU logarithm vaawn ¢ wwadlungy i

! A

n fie IUINVBINGUTAA
X f A1RAYIEAUNSLEAIDRNYBIEUIINYN

nau

micl = 37 (w; x E) 2
e w; e AnehamtinuesBus g j
E; fie s¥fiumsuanioanvesduinmg j ik
n13%1 scaling udaluad

n fe NI IEdrSURaTinIY

NanN1INAaRILazIANTal
Mndeyadiduensidueuuuimadifeddilavh
n1sUszutanald eule s usTund e wwazdanses
barcode M1ULAMYT NUINTTIUIULGAR L UA8E1997A
A1LUNR 10,163 19ad kaLINUIUDAA bUFIDE1990
ANTUAY 13,767 1wad Tinunaet wasnudy 25,418
fu uaz 25,608 Bu lugadeyaillsandegsnels
11U

Anseilududaly iieandfvesdoyauas doygyin

o

s

AMUNALAZN1IZLAY ANaIaU F duwadi

SUNIUAYAITIATIERDIAUTENDUNAN NAINNTTIN
elbow plot dmsutha 2 Yatouanudl 75 a3dUsEnoU
wsngened1ns ultianinanuulsusiueeenis
wanseonvesiusEminawadls Wevhnsasisdoum
doublet Meflsidudniagunuyiuu doublet luyn

1188199110198UNA 643 1wad way 934 Lwan luyn

[ |

11081991NA1LURS AATII8IINNITTANGULTAA Y

v
a [

TuRoUITUUU Louvain kazTIugavayand 2 fe

U
o

TUABUITUUU Harmony NUNGULTAANIMUA 21 NGy

Ce

Qe

WA (NGud 0 - 20) Beynnguigaddiiwadilaainiia 2

Yadoya MaaINTY evihn1sAIMIAIaInn
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ya38uLA3 senureTuNIzEMSUrdnveirad uaz
AurmaAdvd MICH i eldszyvinvenvadusiaz
wad wdhnsmuwamdndiuvesvadunazuiad
wumnﬁqm’lw,wia:ﬂzjuwudw ﬂﬁjuﬁ 1,3,4,5 7,9, 11
uaz 16 A9 leaf mesophyll, ﬂaq'u‘ﬁ' 2 A® mesophyll
precursor, ﬂfj:mﬁ 8,12, 17 wag 20 Aw leaf epidermis,
ﬂa;ll‘ﬁl 13 @® mestome sheath, ﬂa;mﬁ' 14 Aa leaf
initial cell Way ﬂfjﬂﬁ]l 18 uaz 19 Ao leaf phloem @u
ﬂq'mﬁ 0, 6, 10 uaz 15 launsasvyrinveswadla
(MW7 2) UBNINLINNNNIATIVEOUNISNTLANLR T84
SrunuBuiinsanuluwad, USunasziunisuandoen
v998u, dndruvesdulululnaounse way dndiuved
Bulumaslananasisng violin plot (1wl 3) wud1 nay
L%aﬁﬁlqﬂisulﬁu leaf mesophyll Lag mesophyll
precursor HUS1NaBNTARTIERdIUNITLARIEENTBY
fulunaslsnanadganitwadnqudu Jsaenndesiy

1 a

JaUaN1 lUVIRaBLINA1ERALLUNSIE (encode)

Y

TUsAuTIuLIng dunuamaiaglunszuiunng

o I3

daaszvinaa (Daniell et al,, 2016) wasiyaan 1a@od

a a v

iipinthiivdnlunsdiameiuas Sedanudululsi
sgnudadiuvesduluaaslswanadganinwadvingu
dmsunquiradilianunsossyriavensadiiiuea
\Ananmsviateyaduiniemnedumsdmiuiad
wiatu ilidlesumemshwinuasdad MIC wé
lLiflelinvousadlafifiddviiganinnas Jdsiaunse

o

AILUNTLAVDUYAR P DE19TRLAIU

v
LY ¥ o w

AT UAINNANITINNGULEad A8 oyad iy
aﬁLé‘uLaLLUULszjaéL?{snmmgmLLasisqﬁjﬂmamq’m
wad T udIeTuneuIE MICI wu3n Sn159uuniad
soniuriiaig q eegretion 6 nau Aanunsothluld
Tunsnseiseiunsuanseanvesdiu Wednwnaln
nIRevAUaIRanzIATEnNElHANUILETIs AU

siavanvadtulanall

Pripem

-10 5 o 5
umap_1

a i 2 slinveswaannulunlegrstinfifnerain
N1595UATUNITATUI Estimated weighted
marker-based cell identity index (MICI)

(n) (v)

Number of features

Zﬁi M Wil

L AL LSS ROy
(ﬂ)“s:;ﬁ" p\‘ii;" & W’ A

Cell types Celltypes

Gene counts

H

5

% mitochondrial gene % chloroplast gene
1

& l" |

R SRS S
S @@if’«;ﬁ"&&i& P & d“}iﬁ;«# @ﬁffb @\x@'
&

Cel types Cell types

2 f 3 1155218984 (n) IuUBY, (9) YSuna
gu (a) dadruvastulululnasunse waz (9) dndau

= I3 1 a
vasgulunaslsnarad luwaduiazsin
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Jennings et al. (1979)

1.1 lsalugd Mudamegsudniluszes
nduufineu (upland short row) Ugndawug bl

fumuseuwUad Wisdniwelsaluddny antulgndn

s

naasuAUluLuy systematic arrangement wusay

15 n5u lsesdunatq av 50 wu. sz8eseninuns 10
9. 90 2 uavestmaaoulgnausaedriuglyl
AUnIU (¥19RenUed 105) uagyn 10 @1eWugvdnn
yaaey UgnAusied1iugiumu (a8 71) 1 um

wazuSLUAIUYIY 2 4ad (V1IN 17 wazy1Inen

ugd 105) neudgnlddeueululondainn 8w 50
nn./15 iendrengled 15 Yu ldYsueslaniendan
&1 50 nn./l5 Bnade satiTues 3-4 ads iloiin
audulunlas asrananmnaeaded ety 30-45
U A1UUIMIg1U Standard Evaluation System for

Rice (IRRI, 1996)

1.2 lsavauluwis Undrdniugnaaeu
Wugay 2 U019 az 11 N9 ar 1 AU szazUgn 25 x
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33.33 gu. N9 10 areiugnaaeuUanAualgt1Iiug

q

n 7 WJuiugduniuniasgiudieuiiieu wag na 9
Juitusousenmsguisioudioy  Ugndouuadie
ndsantind 45 $u Tngisqunsslnsluhidouuaiide
Aflenududutseana 10%-10° Taladsefiadans da
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AUNUVBIANIUWITET1TENINaUsEwnA (Standard

Evaluation System for Rice, 1996)
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Table 1 The 39 rice accessions show multiple resistance to major disease and insect

No G.S. No. Accession Rice blast resistance Disease resistance Insect resistance

B b E 2% %823 §=23§8%:35:35¢8
1 208 GOW RUANG 21-1-3 *+. + +
2 216 SITAH + + +
3 243 KHAQ' LEB + + +
4 539 GOO MEUANG + +
5 617 MAN PED 32-12-17 + + + +
6 669 BUN NAHK 16-1-21 + + +
7 683 PAH DAENG 49-4-122 + + 1+ +
8 820 PAYAH CHOM 280 + . + +
9 834 NAM DAWK MAI 216 + 1+ +
10 922 Fl 6239 + + +
11 1019 LON YUNG 80-1-73 + +
12 1098 LEUANG AWN 109-3-54 + +
13 1164 NAM DAWK MAI 595 + + + +
14 1327 BAI LAWB 5-5 + + + ' + +
15 1408 DAW POOTAN + + + 1+
16 1425 NAHNG NUAN + + + + +
17 1471 Wi + ¥ iy
18 1636 PAN PAE + + % o+ + +
19 2176 IR 1093-104-2-3 + +
20 2200 IR 790-80-4-1 + +
21 2521 KHAO YAl POW + + +
22 3391 KHAO GAW DIAW + + + +
23 3483 NAM KAHNG + + + + +
24 3488 NIAW TAH POOM + o+ + i+
25 3561 WANG GRADAHD + 1+ + i+
26 3608 GAHB YAHNG + + + + +
27 3767 LEUANG RAHAENG + 1+ + +
28 4807 KALAJOHA + = + I N
29 4925 JAMPAH SAWN + + + + + +
30 6429 LEUANG SUNG + + i+ + + +
31 6594 CHIANG SAEN + + + + + + + +
32 6672 LAEM TAWNG + + + i+ + + o+
33 10373 NAHNG AEK + + + +
34 10720 PRADOQ DAENG + + + + +
35 17925 RUANG TAWNG + + i+ + i+
36 17939 MAE MAI CAHN HAK + + + + +
37 20063 BATHKIRIEL + + + + +
38 21006 KHAO MALI + + + +
39 24534 RD 29 (CNT 80) 4 + R

Note: + = Resistance
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Rice disease and insect:

BB = Bacterial Blight disease, GSV = Grassy stunt virus disease, RRSV =Rice ragged stunt virus disease,
BL = Blast disease, NB = Neck blast disease, BPH = Brown planthopper,

WBPH = White-backed planthopper, GLHP = Green leafhopper, ZLHP = Zigzag leafthopper,
GM = Gall midge, RSB = Rice stem borer

Location:

RBR = Ratchaburi Rice Research Center

PTT = Pathum Thani Rice Research Center,

CNT = Chainat Rice Research Center

PSL = Phitsanulok Rice Research Center,

PRE = Phrae Rice Research Center

SKN = Sakon Nakhon Rice Research Center

UBN = Ubon Ratchathani Rice Research Center
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“How to Survive When Rice Prices Fall to 5,000 Baht per Ton: A Technical Symposium”
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From Space to Spoon: Harnessing Satellite Technology to Transform Rice Yield Forecasting
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Eco-Friendly Rice Farming under Climate Change: Sustainable Innovations
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Rice Pest in Climate Change Situation and Management using Digital Technology

of Rice Department
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Applications of Digital Technology and Al for Sustainable Pest and Disease Management
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Pathumma LLM: "Generative Al lngvin" gliev1iunlne ldagnals

Pathumma LLM: How Thai-Made Generative Al Reaches Thai Farmers
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Practical Applications of Artificial Intelligence Technology in Thailand’s Agricultural Industry
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Sentinel-2: NSAANYITININGWITUYT
Nitrogen Uptake Estimation and Second Nitrogen Application Recommendation for Rice

Using Sentinel-2 Imagery: A Case Study in Suphan Buri Province.
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! Geo-informatics and Space Technology Development Agency (Public Organization)
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{eveurasiuiilietnaamsinzas wuiwinuleiimsldndsd 2 unndsfusswhadas wu uasdiflulnsien
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SENTINEL-2

|

correction, resampling

Pre-processing : atmospheric

——

Vegetation
Indices Indices

Total
N (%) Ground

Biophysical

measurement
Training 70% —
Dry and Testing 30%

Statistic analysis / Machine
learning

matter \

‘ Nitrogen Uptake

L

! W
2nd Fertilizer Rate (IRR) - Estimate Nitrogen Uptake

|

Guideline for 2nd Nitrogen

Application Rate

Al 1 assuaumslaneilulasauuasnisauindasiensen 2 laglddaya Sentinel-2

dayaniAau

msfnwilAutoyaand1oiug nu 85 (RD8S)
$117u 9 wias Taiavn 72 9adagng ivluszeeds
W84 (Panicle Initiation Stage: PI) n'oun1sla Je
lulnsiauadedl 2 Insusasudasdiniv 8-9 90 wuInga
az 1x1 w3 WWisnsguuuuduszuuidieligaiiv
Mog19nsEatetaulasegsaiiane vdantduii
Hoglvinngiluies fiins iomen lulasiau
Wanum (%N) waz unnukeveity (kg/ha) uda
AN adululasiay (Nitrogen Uptake) ay

auns (1)

Total N (%) x Dry weight (kg N/Ha)
100

N uptake (kg N/Ha) =

pytinynssaandaya Sentinel-2

ANENEANLTABN Sentinel-2 H1UNTEUIUNTS
UFuudideedu Tnevininns YSuauiadasuindn
(Geometric Resampling) YannuuUuAIIANGLLBYA
Bafiudt 20 wns warldlusunsy SNAP Tun1sAuaa

ARSI (Vegetation Indices; VI)

Tun1simsgrianuglulnsiauvesdin 1o

Wdenldmudlann Sentinel-2 AdgyiaumnUdUNUS VYD

anuzfinuagnagedululasiou 1wy LAl dwsuituily
, Chlorophyll dv§unaslsiladfiduiusiululasiau,
Loy MCARI dmfun1sganduuasuesnaslsiadi
Aertestululasiau el u q 1wy NDVI way
GNDVI d s useiiiuanunuiniunas Aduauysol
Yoay d9u MSAVI waz SAVI 4Lt eanwansgnuain
Nuiy dudinadifuedosileddglunisdsziiiu
antuglulasiaunarn1sdanisyeluudasuiognadl
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nsuuziinslddelulasau

ATl aiunsuuzivsinadelulasiau
A o  w 1 ' | Y o Y a
Mnzaudmsvndnineumslddensan 2 lngg1eds
wwIweInsunIsiInkuzdibilddelulasiaunasn
9Ugnd11u1UT959u 50-87.5 kg N/ha (8-14 kg/rai)
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Alandusiels wiadunfias 4 Alansudels (4]
ﬂ'ausla'QEJﬂiﬁgqﬁ 2 9zdn1sUseLiudsun
lulnsiauitiiega3slusudnlaglidoyaainainie
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ANIELAIFNNANMATIVRIMAAEUUAY annsldle
Wuanududu wazindszdniamnisldlulasiou

2819898

nan1sAnELazafuIIENa
nsuszanaAnsgadululasianain Sentinel-2
INNANITIATIZ TRy anudn Avil MCAR
(Modified Chlorophyll Absorption Ratio Index) Lens
anuduiusgeigalunisussiduaniuzlulnsiauves
futnn wanandt 2 Taedlan R2 = 0.870 wanaienI
Wiiug1ge uazA1 RMSE = 10.822 kg/ha axvioufianinu
AAALAABUS BsTiAAUF TS B sanduius (r =
0.933) Yadaennnuduiugiudawngasewinedn MCAR
fulsunadulasiaulugudng dowSsuiisuiusudsu
910 Sentinel-2 41 RVI, GNDVI kag Chl wu31 MCARI
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> 100 : 93,
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Estimated N Uptake (kg N/ha)

297 2 M13A1AN50IN5ATNTUIATIRIUAINGAYT MCARL ey /2 e,

P8
Mean: 33.43 kgN/ha

i W

Pe P7
Mean: 80.24 kaNiha Mean: 72.18 koN/ha

Red Edge Tun1seuias MCAR Hagifiuannuudugilu
nsnradunsdsuutasesusinanaslsilad 3
Fuuslaonsstuusualulasiauluiie esain
lulpstawdussdvseneudiAgaosnaslsiaduazd
UNUIMAIA QYR DN TTUIUNITAUATIZAUAILAZNIT
L3LAULvDINY

INMSIeseaunIsoanesdadu wudnaun sl
ANAINUTU (slope) b AU 582.22 LagA ILNUARA
(intercept) Winfu -22.075 Fauansdiannnuduiusid
UINTENINeA1aul MCARI uagn1sgadululasiauves

fud lnpaunsilaae
Y =582.22X— 22.075

Faanunsaldlun1suszanuliuiunisgady
Tulnstau (Nitrogen Uptake) vo9s ut19la 08198

Uszansnn

] P 1%
wnun1saadululasiauluuidag
INUKUT RAAINITNTLIGVOINITA ATY

Tulasiauluundhane 9 uas dannd 3 nuirAinisen

P4
Mean: 37.64 kghiha

PS5
Mean: 67.97 kgh/ha

P
Mean: 48.36 kghi/ha

= = =2 % =
AN 3 LLN‘U‘V]ﬂqiﬂﬂ‘ll&ll‘uiﬁ3L§]u§nﬂ%'€]¥ﬁﬂq')lﬂ/lﬂll
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s
Fululesiau (N uptake) fAuLAnA1IIUDE1ITALIU
sgwhsituil TnoradveglutaUszanas 11.86-80.24
kg N/ha wansiennunususiuvesaaruglulasiauluy
wiazulasiiled3usnanaaniadoduiu U wazns
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Uae P6 (80.24 kg N/ha) hag P7 (72.18 kg
N/ha) uansr1n1snadululasaugege avvioudisniy
auysalvasfivuaznisiansdeiivunzan vazfiulas
P3 (11.86 kg N/ha) wag P1-P2 (Ussuad 23-24 ke
N/ha) fiFinan Fso1atfnainnisuiasinlulasiauvde
anmAuifiaugauaiysalii

Tagsmud wnuflansnsauansnisnseateids
fufivodlulnsiuluuiazuiadldesudniou Auii
Feuansimanadululaziaugs diufiuiidunsians
A Feaaglannsalidoyailums wugddhmnms
lay L LA LN ZW U (Site-specific nitrogen
recommendation) LitetfiudszAnsnmnisdnnisie
wazannisgeyidelulasiuluszuunisudndiliedna

bANNE AN

wuzihnislddelulasiauluwidinandeyaniiey
nsneapsuztinstalelulasiauasan 2 16

AduNSIURURINLa 4 wlad lnemnualmnunsns

'
a

laduasan 1 aadsujuRiuvesuiazs1enuung diu

v
v o

mslddensad 2 aglddeyaninaafieadudaiivun
USnaiwnzadluusazuuas wuAalunisiugi
5@51ﬂ8ﬂ%&ﬁ 2 19udn Demand - Supply

Demand Ao Usinailulnsiautusidingunis
Pnuuzihdgmsumslade lngdnedaanAwugiiinis
TdJeuuunus 50:50 naange Aa 25 kg N/ha @iy
afaft 1 uae 25 k eN/ha dmdundeil 2

a 1

Supply A® ﬂ‘%mmluimiwuﬁﬁwﬁnuaqﬁa
Tuwvas a waUszdiu Feruimandeyadviie
WITUVDININENEATITIEA

dlowSsudisuan Supply fu Demand Tuus
azuvas nud ulasil 2 fusailulpsiauasausiidign
fio 3.17 kg N/ha vilideanmsifndelulnsiauiiisifis
8n 21.83 kg N/ha Wislifisswesennudeanisvosiiy
waz wlasdi 3 ﬁ”luimwuaxauqﬁqm A9 15.44 kg
N/ha Sedipsmsisteifianiies 9.56 kg N/ha titeloils

AIUTEAUTLALNLEL MIUATTIN 1

A1579% 1 nsuuzidvsinanisldldelulasiau

Date 2nd date N uptake Rec (kg
Parcel
Fertilizer sat (kg N/ha) N/ha)
1 Jan 6. 2025 | pec 31, 4.51 20.49
2 Jan 4, 2025 2024 317 21.83
3 Jan 24,2025 | qn 20, 15.44 9.56
4 Jan 24, 2025 | 2025 7 18

Wisuiisuiuiiinunsnsldieuadn
Mnnsisudisutinalulsauiinumsns
Tda3eseninalunuss 2566 uay 2567 nuituilumaz
wasasduiiuiliieaty unfusinunsladeiunnds
fuann Geavioufsnulilamiauslunisiansdeves
wnwasnsluedn uwavldladuiuslnenseiunandnaue
10 1 wasilldtogeanllilinanangadign
Tuduuss 2567 mslddeaisi 2 1dsuns
LUZUIINULUUTIA0Y Sentinel-2 il uraudas
anunsnanUInndeld wu ulasit 3 annnsldlulasiau
awndandlinandnlndlAsaiu wansbiiiuin “n1sld

Juauaniuglulnsiauaswesnut1n” @1unsadlean
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v

funuiazannsladeiiuanusnduls mumsed 2

A157199 2 Wisuwisunslddelulasiaudayaluatn

v o ° 1+
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N sufildass NANER N 52u7ldase NAKER
P (kg N/ha) U 66 | (kg/ha) | (kg N/ha) T 67 (kg/ha)
1 82 7,500 79.44 6,612.50
2 82 6,250 80.81 6,250.00
3 58.75 5,525 40.81 5,206.25
4 93.94 5,625 111.94 6,281.25

e Toyaluuds 2566 wansdnsilulasiauiiinunsnsldies
naongaUan (AR 1 wazaseil 2) dauduidss 2567 Ludeyan
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° oo o . ao &
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Yrldldasrawvudnaesdmsuusaidunisg ady
lulasiuluszauuUadldegnadiusedvaamn
Tusunisuugiid elulasiau nududas
yaania 4 ulasdianturlulasauuaninedu dewali
Usmaefimsldadei 2 Tawindu 1wy ulaeis
Tulsiauidosnsifumnnd vazfiuUasidlulnsiou
azangeesmsiiuiosas WelSsuiivuiunisldate
younunsnsluefin nuimatsulasaunsaany3uu
nslieasldlagliinsenudenandn 493 Wistuds

Anen nYeIN1sIANTISULUULNIENUT (Site-specific

N recommendation)
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Development of a recording system for rice diseases and climate data to prepare for global

climate change.
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Exploring Mycotoxins and Mycotoxigenic Fungi in Pigmented Rice: Occurrence and Public Health
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Occurrence and Public Health Risks
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Strategies for Paddy Drying and Quality Preservation under Ho -humid Climatic Conditions
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Application of Computational Fluid Dynamics in the Design of an Innovative Paddy

Moisture Reduction System
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ABSTRACT

Storing agricultural commodities, especially in tropical climates, presents a significant challenge for
industrial settings and food reserves. While weight loss due to deterioration can reach 10% annually,
qualitative losses are substantially higher. The primary agents for grain deterioration are microorganisms,
insects, and rodents. Microbial contamination impacts the commodity's nutritive value, organoleptic properties,
and can lead to the formation of mycotoxins. Moreover, insects not only cause substantial direct losses but
also promote microbial development during storage (FAO, 1994). A proven method for safe storage is hermetic
storage in flexible plastic, gas-tight containers. In this system, self-generated atmospheres of low oxygen and
elevated carbon dioxide safely preserve paddy, milled rice, rice seeds, and rice bran, as demonstrated in
various publications. A wireless sensor system was used to monitor various field installations and assess the
actual storage conditions of rice in GrainPro Cocoons. Data collected by the wireless sensor system provided
users with real-time information on Basmati paddy stored in Cocoons in Pakistan. When an increase in relative
humidity was observed, corrective actions, such as re-drying the commodity, were taken to prevent mold
development and quality deterioration during long-term storage. Furthermore, the EcoWiSe monitored carbon
dioxide levels, enabling users to confirm the necessary carbon dioxide levels and duration required to ensure
insect elimination. A trial was conducted in Malaysia using a 460 metric ton-Cocoon to assess the effectiveness
of a modified atmosphere system for milled rice storage. The results showed that the Cocoon successfully
prevented an increase in moisture, maintaining the Relative Humidity (RH) at 70%, which inhibits mold growth.
The temperature remained stable at approximately 30 degrees Celsius, with no observed fluctuations due to
the insulating properties of the stored grains. Carbon dioxide levels were maintained above 10% for 2.5
months, indicating effective control over insect infestation. Furthermore, the carbon dioxide level below 20%
showed that the stored milled rice was maintained at a safe moisture content (MC). The safe MC, also
supported by the stable %RH, does not favor the growth of microflora. These findings suggest that insects
were the primary agents of respiration in the stored milled rice. When the stored grains contain high moisture
stacks, a rapid increase in carbon dioxide levels is detected, caused by microflora present during the storage

period.

Keywords: hermetic storage, carbon dioxide, wireless sensor, paddy, milled rice, insects
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Performance Verification of Moisture Meters for Milled Rice and Paddy Rice

using Thailand Reference Materials (TRM)
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Reinventing Thai Rice: Functional Rice Products for Metabolic Health and NCD Reduction
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Y

AAiiut R lugiugemaiioguamlusuian uasiietesiunisinaaindrilsdiuesiwilignees Feavueu

amslusmnaniivasndeuaziinuningsliuiguilam

AdAY: 117, N13RTIRERUTRUNGY, ANNNTNI, wWnlulalind, unaanun
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nsUSuasunsdesldvasiusiudnasinunsyeiudnsiuseniauasngii;
HadwnzAaaeRuginalsdiuedi
Modulating Rice Protein Digestibility through Coconut Oil and Coconut Milk:
Cultivar-Specific Effects in Riceberry

Asng Auae |, Un3ans weauszaia 2>
L gonUUANAT AT TAUINAR A 9101MNS YN INENa8LNEATANERS
2 ey ingrmansuasinalulagnigeIms AurgRaIYnIINERT WNIneduinuasimans (nBua)

* Ustmifaduluim in

UNAnNEa

MAdelifnwinisdeslavedusfiunasuldlunasanaaevestn 3 viia lawn 41ivendnd d1iveundes
wazdlsiuesd Samade dhduuenin videngi n1sdesldediusiuinanmsfianunisUanidesvyjoriiu
daszavanluszminenisteslussuumaiiueisdiass man1sAnwnuindnlsdiueideidndiuvedusiugsanly
Frfegsfithin@nunansanisdeslfvelusiuifigauazdniian lnslanwededadensiensfinasintu
ugndn Tumesseiudnn mafuluiulifinanssnudensgesldvesamidluinmagnlel ufindnitliiiunnstad

ziluTinmunglaaiignudeseenunlaesiuiosndt nansitewariidudrfsljisenduniedeareiug Manan

lassadanindlueulaadsuvesinilsdvesiivdiunanvedluduseninansm@diianmadifwedeuledlush

sala o

wd wazustiindnlsdiuesaddnenmlunmsifuuvaslusiuiidesd (slow protein source) dmsunmsuantassnse

woillukaznsimueMNSmThNNeN1sAMEN AT SEnININTERY W owsivilviBuu

AdIALY: N13UTENEUDMNS, N3tes, a1sidsdeulushiu-ludiy, Tusugesd, 912

AN

97 (Oryza sativa L) Wuswsudniudsemannu
gy lneuslnaduurasansiulawsnidundn nsedes
lnvesanisvd1alasudnsnaannlaseaseaziden
vpsalulaanazaslulamniu saenaunszuIUNITWUs
UIMITULaE@N118N1919 (Sagum & Arcot, 2000)
athdlsfinn arsermsilaldanisy wu Tusau Tosu

warlee1ms Junuinlunisusuludsunisese anise

v
= | IS v < [ a

Tniilsisiumstnddsilednndonumin Tuozdalsy
wavaynd1n Jsdilusiu lusfu 160 wagloerms Adsua
FOLIaINTA AL IMITIUTEUUNILAUBINT AL
wilnresownsiiges wavnisdndveseulul (Grundy

et al,, 2016)

v A Ao

wiidmasdusyiieAdlusiud uwidwlsenou
voslusaulutmdunumdAysenisuanUasensaie
flundailoe1mns n1539uagauiusdenmaInis
Invuinsveslusiudigesdn (slow-digesting proteins)
FeafuayunisvanUdesnsneyilufiasiiaue nns
Fuanesilusivlundande wagnsmuauaudu u
TAYUINITNNITUINE kaz A TTALI 1T T 9t i
wiaslusiugesdlasuniseenduiiuduilesan
ANAILT5ATUNITUSUNITNUAUDIR BLULVIUDATY
WAYNITVLIYTTELIIAINTEIWBUAITD1MS (Loveday,
2023; Mak et al,, 2024) 52u89A21u83 (satiety) TUds
flofly Fuferfesfunsnevausesssmesonts

Y '

go8uArNATNANTEIMNT FadsdyaasiuszuulsEam
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dld-amos (qut-brain axis) Udauaaiiaruguaiy
DYINBIMTUATNANTTUNNTAY
ui1azfinnsideeganinevnaieafunsdes
amdadniiinamieniharsusznoudedouneiilas-
dfinpaumand usinisgeslavedlusiudny lnsany
eg9Baneldannznsnedidnsidnluduinngdn
1oy
isungndauarneidudunanlunisy i
wnsvangluleLdengiusanieald 1Yy Nasi Lemak,
Nasi Minyak bazd128ud aduisnsudafudush
wusadslunanaseting wikanszvudenisgon
Tusluwdadysandsliduiidlanntn nuaded
JufaiuniInsiraeudnsnavesaeiuginl n1siad
117 wagdIUNANTENI1INTIUNIReNsEoe AT

Wshusazansylurasnnaasd
aunsaluazisns
avAUsENaUNINAd

AasgiesdusEneumaAll laud Auay Tushu
loghu i dlevenu uaganslulawmsnvesdnieaniay

AwNsnsEulau AOAC (2000)
BNIeTETIDE N

o | v P P Py
fegatnlglunsveasslsenousmedny  tawn

IvTvien T1meunass  wazdnalsdiuess Wy

a v

A9, USUMARNsIARsUaLSTY  a1nm  (Wvwu ),

Unuendl)  ihduugndnadabu  (nedies,  Usw

uzndlneien 9ie, njannunues) waznzd (ludu

v g

24 %, YA, U%ﬁwé’ﬂwavjmﬂwwnas‘z‘iﬁﬁm,
wasUgw) g ldiludrumanlunisms Tnetded
417 (100 %) wdruasyedeiny duaudgy
uznin vdenefludndmdviliinanlaeliir 140
nfudmsutndad viieth 2025 nfudmiudnlited
noaunuihusdusethiussiviensflnsauay
Tifllostu 39 lundfonstmdnlu® waauan andudn
anazgnynlsuasiigumgiivies (27 °¢) waziluua

v

eedeatu (Tanjor & Hongsprabhas, 2021) fnauLtn

v
[

gUunoun1580891a03nNLI5VRY Minekus et al. (2014)
MIUATILIHANNTIA

nsneaesaiunisluaesyanisneasaueniu lagld
WUULKUNITNARBIMUUE uauysal (Completely
Randomized Design) ImEJLwiassqmﬂﬁmaawﬁszjgﬂam
e ToyafldTinszideisnsTingziany
wUsUTIU (ANOVA) Terimunsedutudfymsadai
P < 0.05

NANISNAADY
1. @9aUsEnauUMIaAll

INNANNTUASIEVDIAUTENBUMGAN (1157991 1)
wuhdnlsdiuesinenensfiusunalusiugege

(4.37 n%11/100 n¥u) Tuvausfidvniivsunadlusium

v
LY ' o

ign lvduinstuegadaauludnelaiveieuiiu
ugniuaened  leetnandesivametiduueniad

Usunadlusdugean (3.73 n$1/100 n3)

M19°99 1 99AUTENAUVRITIINIBUT UnaNUITUNENGTT wazneht

asAUsznau daliidnd drand
(n¥u/ 100 dravieundes (BR) ysiiu dalsdiue’ (RB) nefiu dravion (WR) #siu
n3u dwiin ih ey ngil S A el i ey nzi
Wan) thafu thatu thatu

uznin uznin uzni
Aty 57.46+0.60° | 53.84+0.19° | 54.11£0.22° | 5517+0.74° | 5326071 | 50.6740.31" | 551740.74° | 52.12+0.31% | 50.93+0.84°'
Wsbiu 3.69+0.06° 3.61+0.00° 3.97+0.18° 4.09+0.15° 3.91+0.10° 4.37+0.05° 4.09+0.15° 3.35+0.02° 3.66+0.01°
ludiu 0.66+0.04° 3.73+0.35° 3.27+0.15° 0.410.01% 3.17+0.02° 3.57+0.18% | 0.41+0.01% 2.51+0.26° 3.24+0.19°
Wi 0.60£0.00° | 0.52+0.09° 0.60+0.01° 0.78+0.00° 0.75+0.01° 0.87+0.00° 0.78+0.00° 0.15+0.01° 0.23+0.01°
uleneu 0.60+0.09° 0.50+0.08° 0.60+0.04° 0.77+0.00° 1.07+0.12° 1.18+0.10° 0.77+0.00° 0.12+0.02° 0.13+0.03°
aslulaasn 37.59+0.58° | 38.30+0.08™ | 38.05+0.26% | 39.55+0.58" | 38.91+0.57 | 40.5240.43° | 39.55:+0.58™ | 41.86+0.03° | 41.93+1.02°

Aade T dudssvumasguiimadedisnusuandiuluwaaferiuienuwandseswlduddigmeedia (P < 0.05).
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AIULANA 1 nE T avsioud 1ALt ud ues
a1501msTud Rl unstaduaznisiuluduly
sewinmns lnglanizegnads msruiuvesTua
Tusiu lufu wagloemsfigslutmlsdiuesiuazdn
ndoq §addruililaseadraunindemisiaig
Fudounazuuuty Fse19¥nvanenisidndweweule

WshLoa

2. msgaylavaslusiunaznisnauduassalusiy
nsUanUasevyesiiudaszavan (N 2) uansl

windndnwndnisdeslavediusiunnfigalagsiuds

e

Aaanmsilusiufisniitnandswazdnalsdives
og1slsfn $1lsfivesitinsuanudosmyeriudasy
avausand onadreussndarned Uel e
Uduiussmgszninaamindvestnalsdiuesinu
lodu nsanasreanisUanUasyoviiugsauuaznig
Fudsitlselusuludnnlsduesss siiiuindilse
woesingAnssuduumindlusiuivosdilunaen
nnane 91aeunislialsdiuess i Budiunaund
wihfidmsunisUanUdesnsaueiilufidnas isoranns

USUn1InauaunIonudy (satiety)

5

(A) White rice :

20

Cumulative released NH; group (mM)

=¥ Water
-@ Waler and coconut oil
© Coconut milk

Cumulative released NH, group {mM)

J

% Water
- Water and cocont oil
- Coconut milk

(B) Brown rice (C) Riceberry

204

Y
b
k)
i
Cumulative released NH; group (mM)

-@ Water and coconut oil
= Coconut milk

T T T T T T T T
0 15 30 45 60 75 90 105 120 o 15
Digestion time (min)

T T
30 45

T
60

Digestion tirme {min)

T T T T T T T
30 45 60 75 90 105 120
Digestion time (min)

T T T T
75 90 105 120 o 15

Aui 2 wavesveavanldlumetidenisteslusiuiinaisiieg lnedannUsinamgieliunuanddesagauann

Fvau (A), 11veunded B) wardilsdiuess (O) w@uuselunuifauainisaguainaniensemieeInsanasd

Judl&ansans

3. nsdesldvasanisy

nsUandaeenglaaavauluseninanisdesluviasn
veaes (Nl 3) gefigaludnundndlunnanioznis
94 aviounamssusinaderamirludmndosuazdm
lstiueeivedluomns WeAuuarlusuigandn egnslsh
1 mafuthiunendvdensdilusewinananlalld
Wasuuasnstesansvvesinyagnlminnsodig

ag1aditedAgy (P > 0.05)

GRLY

ANYNUTUNIBALAIUNANNSMIL DN NATINA UMD

3 q

nsdeglevasarsems luvaeiinistesanisvvasdng

wagnindldlasunansgnuannnisidulediu d1alsd

w3 uandlsiifiudansdesldvedlusiuiianauiens
Frotsfungndvsensii mstudiiasvioudsdvsna
YauUNININsolaseasaveawad s ulnaidsuves
wang e en1sddweneulsilusfioad wdu
Snvazianyvetesdusznauvesinilssiueds A
Wrlaluunuinvesesausenoulyusiu asuseneuil
uoauaznediiuea suweduwaalselunturadves
mawvuﬁ:ﬁ azidunuamsdidglunisdmdenuas

'
=

Usuusaiuginluswan wielilaaneiugn

)

Anauauy

' 2
v a a =

MalnguINsimEgauiue S mtnnuIng u
Wy Anginssugestiuagiinlizanduuiudmivany
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100
= (A) Rice cooked with water 3 (B} Rice cooked with water and coconut oil & {C) Rice cocked with coconut milk
© 904 p=<0.05 © B0+ p<0.05 _ - 804 p=<0.05
] «| £ £ sof
3] B 5 o S T 3] 5 —F—
2 B - - 2 — I = 105 gl 5 e
- e — e

Tt 1 b oo — i+
=3 3 3 4
= > > 504
o o o
g 2 2 4o
g § 8 4
¢ g [E l
o o o
= = = |
<_'§ & Riceberry £ & Riceberry § 204 +F Ricebeny
£ & Brownrice E @ Brown rice E 10 B -8 Brown rice
o ¥ White rice o - White rice Q - - White rice

o] T T T T T ] T T T T T 0 T T T T T

0 30 60 20 120 150 0 30 60 90 120 150 0 30 60 90 120 150

Digestion time (min})

Digestion time (min)

Digestion time (min)

w3 saveweuvaIlilumsnstiienisgeransuiinaineg laginnndsununglaaiuanudesazauain

Irmeu (A), T1vieunasd (B) waztilsdiuess ()
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aviileamns, dadruezlulasa/azlulamniiv wazlusiu WudadedrAgyi
nMuAsEFuRaLazATIUINIaYIT1INADY
Dietary Fibre Index, Amylose/Amylopectin Ratio and Protein are Significant

Determinants of Palatability and Glycemic Index of Cooked Whole-grain Rice

| asw ¢ o = ) maw ¢ o oy Soul 3 e 23 a8 Tudi 3 A v 4
, ATANYAL IRUIUYNTT, AINAIU LIDINYALT, B BULANEN", 39N IUFUAT”, FU LAUITUINT, WUNDT FUUATT,

4

vondant Tyeug
A A v ay a1 a e, Al a o,

g3nn1 Fee¥All®, Tus nuaguBues’, Ssgvs §Iun1?, aAnA 233003303

1 uddeuinnssuiunalulagdinmiiviasnisineasuuuiug gudiugimnssuiazmalulag@rinnuwiend (lulewa) Aasmile

Unusil 12120

2 guéimemansiny uminendeinunsmans Ineuaiiunaiay uasugu 73140

3 Muddewmaluladudsguiiuduznduasuds guiiugimnssuuasinaluladinmuiad (lulewmnn) raeanils Uyusnil 12120

4 AIARNIAVINTIUANENT AUZINYAT UNTINGIRBNYATAERTINGUVAUINYY WTNT NTUNN 10900

unfnga

411n899 (whole-grain rice) LfJuLma'qmmiﬁﬁﬂmmmﬂmmmsgﬂ safitna (Glycemic Index; G)
Aoutiai uae fusslovdsogunin uidsdtosindudedudadionsgn Ssdmarensvausuvesguilan 21n
NuiTenuInesdusznauresleamis (Dietary Fibre, DF) asdusznaunslaguinisveuudn wazlassasisuds
TasawizUiinuezlalaa iuiafeddyimmuanmunmaesinndessduiodudauazan 6l nsinsiedle
gmsnuinasidlyemsazansii (Soluble Dietary Fibre, SDF) sislsommsldazatsth (Insoluble Dietary
Fibre, IDF) #3a138n11 aaiilee1uis (Dietary Fiber Index; DFI) Lfluc%’aLLU%ﬁﬂﬁ’ﬁgﬁﬁmﬁuﬁ’ﬁummLlfﬁﬂ (hardness)
uag ANLWe? (qumminess) Tufid ngnuautRidloduita (texture profile, TP) wastnandasmsan lay DFI fige
fuwilduandeundauasusuugsdnuusdoduialdodneinian vnfinisiesest Path Coefficient Analysis
(PCA) atfuayuunuInves DFI, dadiuezlulaasoszlulamniiu (AC/AP) wasUsunalusiu dwmalaensesioniiy
uds uaz fnily (adhesiveness) vostnindessan lae DFI ivthitanaudeiiiAnanlusiunag AC/AP
avvouUfduiuiidufoussnivesdusznaulnrnnsselassadaudandinisysan uenaninuisediunisiam
aeusinndesuuylsiiedaithmaidaiunarmui aeiugdnn OFl gefifaudulmiden al s 89 viu

o o

nansusaiiusinaeslulaasin wanddsiiiuin DFI onaluladeddlunsansaiiiinnavestnindesls wavaiuisa
148 biomarker safifidnanmdmsunisdadeniudindssgalmifineulandiugunnuazaruiianslaves
Huslaala

AdALY: 11INEB9 (whole-grain rice); Avliunma (glycemic index; GI); lvem1s (dietary fibre, DF); Dietary Fiber

Index (DFI); Asvaudfnailaduiia (texture profile, TP); path coefficient analysis (PCA); biomarker
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Ananmvadleamnslududirgevnmiaaen

The Potential of Dietary Fiber in Rice Plant as an Alternative Food

auYA adad’, Chang-Sheng Wang?, 8iv1# 1550433ms"
! Audinerranitng wninedeinuasenans Inerwaiunaway Sminuasugy Yssmelne

2 Department of Agronomy, National Chung Hsing University, Taichung City, Taiwan

unfnge

Tumsnandauiieduunasmslulewmsaiiddnuesmud Tunimdmansudnlulnuiifisumiitui
frueniignifuiien uisslildgniulivssleviednadiud siidesandudniasomsiuazsosaaslieon
ayudslifeuuilnadaudiiduinasdumdweddsoms invnsnsisdsuniwdolonavifiowIsuudann
dmsuggniadaly w%m%ﬂ%lﬂummmgaaﬂﬁé’m’ﬁuﬂmqaLLE’N witadfamaniannsafnduldlaenis
Usudsaiug itelifuimilasewnsfigadu dinusialsomsuagnssamdesaans loo1ms (dietary fiber) lu
fowvadu 2 ¥ilelna)q Ao leemnsiiazanethldl (soluble fiber) uaglvownsitliazateh (insoluble fiber) dsle
omsnuanluspyividadtes wu $1andes uilutagtudensuuszmudndauvililsiulsemsldfiome
ynannsaviliudinfusnildieiy wnfiuumadeemmmadenuasdadumslivsslonigananniasde
41 ududniloensitliazareiogsuumnn Wud waglaa ediwaglaa uazAniu daufuduusenouosmds
wad Tnouywdliiaunsadesldusloomstudusmsvesgiunisludld lnsanizes9ds wagladuazied
waglaa lnsiefiwaglaaadesldtoniunmndulinananrusansdy luvasiluanaveswagloaiidnune duae
gnavazanildvinndt Andulidadauiidesnind eisuiuiwaglaauasisfivaglaa wisnduduldfumaglad

waziefliwagladliiialulasadanBenianlugaglaa (lignocellulose) Fliagateun nfiudadidiuddnynvinli

Y

N6 1

nsgesiwaglaauaziofiwaglads uenanilgduvisandnglaiannsndesdniuld é’aﬁ?umil,ﬁm%mmLaﬁmaq‘laa
nsanUSinuaniunaz/viewaglaa svtisduaiunistesludldld msdsuulasuSnawaglaa efiwaglaa
wazaniiulududny amnsonuldludnaitugnats (brittle culm) Sanudinisnateiugiunsenudentsdaunsizs
waglaa Fuvisuiadiounsegnduvdwesntusadiiy eiwagloaanas ivasiivsinaisiiwaglaaiutudnuus
e IvauuYesity TasfidniuenazanamFeiistuild nuienumueiiugaduesiugnaneunas uazdlo
Fudruvasiinanun Wusnansannsaliumasdealdinnniiusrafuiifidilefudause shldaansodssandlilu
mstuduemnsldinntu uenanddiugnate (orittle culm) enavrdwanisloensfiaratetnld wsgnui
dmndesiildrndriugnaredaruduniifuidain uidmadoyaiindnuiy uenanasfiuUiuauasnisdos
anevadloomnaudn nmaufulsugansasurudnvaeiiiulsslonidugld wu nsududgeiuglifluidng

naswoulsleeniuwazilusiugs Ineniswauiusseninadriiugnate (brittle culm) Audnassnd

Adaey: lvoms, waglaa, wilwaglaa, Anliu
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One Health: The Ultimate Goal for Developing New Rice, Foods and Products

ANENS13158 MS.BAYR 15303305 1

! ivinwenla audinermansdng annine duinynsmans

unfdnge

One Health Aposdamvasgunimisitesiu uyud 40 uar Tan ludssidudfedosdnn dededu
wiEuFenhlemsfiasmanssnuiugunmmilafeunnesamalnefiuiivgndminnnieiimiwesiiug
nsinmstiaun fufivgndnerssnnds 75 duldlas 62 SuldibuiuiiunTuay 12 Sulsifuiiufiuns fafy

o

sruumsandnidinansenulaenssivannviafetegindersgrmandeddild daundadusienmsaindnda

finansznuseguamuesy vslaaluszaulansaudis daddeaninuniedraduemswdn wazqdunidieglununas

U

wnfiggndniiauagonldsunansznuiduilganiimegninesmnuuuuidewsrasafiduuium
1N WiemsUgninuuudunid Ranansenuivdsnndon 9aun3e aavieuywduasdng wiveuiigniniivgnuuy
inwnsBunIsineiinandniivuazdaudssienmsszuinveslsauazuiasdngivesegeviiliinu fulseiugsedd
uinnssudtovhlimeiuginiussansnmlunisdanszidaeuas (Photosynthesis) tisdu Sanudumusiolsa-
uuas uag ﬁﬂizﬁw%mﬂumﬂﬂﬁﬂ'&JLLamfwg& (Nitrogen and Water Use Efficiency) Tngianizmsiiuanumuiuiy
Yosastnrunsuwseglsinuniskdatalaglimdadanisvasldeeieisounszandoudmansenuluszezen
somaiisduresnamgilaniasianizdauandouninianens asmenelumstgnuuudenaduuis (Altemate

' &

Wetting and Drying) tiieannisiunsausyniunasmsdaindunaruiuastuinduvhlionsinisuandassfineisou

v v o

nszaNanas 30-40% MiAed winaiinuuviiiauaunsatunsudsduiuivivanasiasinligumginuauau

v o

dinandnanawnlifaudnafinieiiion (Water Saving Rice) uafidmsmsdunseidaouags dauauifly
nsdudenisuanddes methane (Low Methane Emission Rice) Ssmsaaiasy Nitrogen Fixing Bacteria azan
U510 CHy-emission Bacteria aq yhlilfiumannmdnuazanuansgnuivanglaniou anumernnlunisan
wvhanevstfsasnsoudluldlay dinhsluudsgiidutagenen vieusuussirsgosaansdieas (Brittle
Stem) Tnsannsazauans Lienin Tulpssadrsvesdiduuarlyu (Cellulose) Svdmalminnsomsdnifigasineuas
ansavanUdessinoimslauindsiu (Bioavailability) o¢lsfinuaziinezlstutunmuamusaudauagludntis
swseruseukaselsnuaruasiarsindudadudsiiFesinusudeludniuaeiugdndomngay ssuunis

Ugnidulinsiudandeunarnsuimsdnnisiedatumlavesguanniiafen

Andn wt’y): One Health, Oryza sativa, GHG Emission, Nutrient-dense Rice, Climate-ready Rice
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winnssumalulagnisuussuivensinnisuasnannaniaeiinuyaranranaaylivastia
Innovative Processing Technologies for the Management and Production of Value-

Added Products from Rice By-Products

AN WniiERY o aysent?
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“Advancing the Health Economy through Thai Rice:

A Value-Added Processing Model Translating Research into Societal Impact”
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Valorization of Thai Rice Using Advanced Extraction and Microencapsulation Technologies
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Study on Hot-Air Fluidization for the Production and Quality of Parboiled Aromatic Rice
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(DSC; Perkin Elmer, 3u DSC-8000, Waltham, USA)
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A7 uwalduves HRY 7 w1n1d saenadoafunis
AT u189%D0SG 7151071 TneAn HRY geaniilide
67.14 % 63.34 % wag 61.09 % @1MTUANFIUA 5
7.5 uag 10 cm mua1du lugaed @1 %DSG oy'fi
Uszanas 100%, 80% waz 88% muansyu Lilenis
suuissiiuseluuazauduanasninin 25% d.b.
A1 HRY fuualduanas Fainanudndndudaty
gamgfigadunaiu ibiiAssesunninangluain
Au3eU (thermal cracking) fafulunisuaadiven
feemadaimsfivsndndmilsauysalildmelud
auulaisiing1 25%d.b iitelldnmaw HRY figs 3
HuurlunLR e uN15MAaBIYeY Soponronnarit et al.
(2006) il#518971U31 HRY vost19ndasils avanauile

ANUTUVBIUARAARINTT 28% d.b. [9]

70
60 S gl
B 9.
> b2 Tetele.
o .' .. . -. .
< e LEAD
3 & 'a‘:..
50 - .,
. ) l...
------ KDML_5cm_170°C
------ KDML_7.5cm_170°C
40 T T T T
5 15 25 35 45 55

Moisture content (%d.b.)
AA 3 MIUFgULUST %HRY 581I19N15B ULV

UW 170°C ﬁﬂmuqawm 57.5 uay 10cm
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JSuneu 2-AP

a

U3uad 2-AP SLusz’J'namanmmwzLamLLaxqmmu

U

a

nsifiugnen (8] lunsneassiidniudeneunsd 1
USI2-AP Budiu Uszanas 18 pg/kgqijﬁQ(WWﬁ']Mﬁﬂ
wita) lerun1suy 93fusuna aundeussuia 12
ug/kgs., NA1IFoanasUsEuI 33% wastilorunis
auutsUsuna 2-AP azfinsdsundasly Tnelunis
npasiiszfionsaanzieylefianunsanandails
auysalld 331 4 Foulufailiuandlunsedl 2 9nwa

A15NAaBINUIN USunad 2-AP Ndaulaiianusandn

v =3

F1dsauysallddulvg dufusuaz-arlndides
Futndsaneunsut Jedienussane 12 pekes,
m;qiummxﬁL'ﬁ'aulsuﬂﬁauuﬁaﬁqmmﬁ 170°C AYge
LA 5 cm mmmNamsﬁwaﬁnamysmﬂﬁnwaiuLaaﬂ 60
U9 wazrdlUSunel 2-AP ﬁqaﬁqmﬁa 14.5 pe/KSiuss

v

IngdUTunageandnTuAun1TauRns Neililesain

aaa s

USuad 2-AP Qﬂﬁ’qmswﬁﬁumﬁuﬂ ASyuaansa

v
° 1

(Maillard reaction) 4% 89910 U170 N IUIA1A3 A9

(1w nglaa) uaznsaesiily 1wy nsdu Jauduansnasy
dfny wleldsuamusou nglaaazivdsuduiialng
onw1a vz nsAugniudswdu 1-InlsFusiudy
pouUNAIIMATETUADY faufiansiananesaetazeh
UfAsesmiudu 2-AP nadwsianaraenndasiv
Nuves Cai et al. (2024) AFnwszuudassnglaa-Tn
sau Tuszuumsvstnfigumadl 100-140°C Avwdinng
Autuves 2-AP Tudrsusnuazeosq anauiiosain
Arwdou [15] Mo iniuiuin 2-AP dnsiuduls
Tuthausn anirdadumawadivilizaunn 2-AP nds
nsouwieiideulusegilduandumseiioty Senadl
USinas 2-AP wirduthaiunseulie viefiuiuna
unndt luvnsieuly Feferdudedessdluniuan

Imvenilsmemaiinniseuniwuungdladenniaiou

A19199 2 wansnanmvestilsauysalluwsazRouly

Condition
Drying Moisture
Bed 2AP
Ta time content (% %HRY i )
depth ug/kg
Qo) P 6] db)
(cm)
Raw rice 13.5+0.28° 46.83+0.21% 17.97+1.2°
Soaked rice 50.02+0.83° 47.55+0.15° 11.61+0.5°
150 5 240 16.36+0.28" 59.6+0.63" 12.43+0.15°
5 60 26.21+0.28° 67.14+0.26° 14.5 £0.18°
170 7.5 120 22.17+0.28° 59.58+0.71° 12.14+0.06°
10 240 18.09:0.28° 57.96+1.21° | 11.94+0.18"
GRIL

NANISANEIT T IR N1SHERT1Ineuil e
wiadlaniseuwiauungdladennmaseu iiteliladn
deftfimananilueduanysaity Sududeddgamngd
o nARULIId s 150°C Fuly mnﬁwfmaqqmmﬁ
WaNRY1ITINSIE LT INSIRALRAR U danali
A1 HRY qa%uimhﬁummmamam yenaniudatie
duasunsduaszet 2-AP Feiiuselonetedananis
Snwrvsuuasvesldlianauswiuluseninanis
oUW InHanAaeTiavue amsnseyd oulyd
wanzadlunsnandvendademadailain aasld
sampfouuisiiguiiomelmAneadlustuauysel
1uﬁaaﬁwam%wuaaLmﬁmé’ﬂmqaﬂ’h 25% d.b. wialw
AN HRY agluseduilifistunay Saduunltud el

WVIAN1TE519 2-AP LALTUARE
AnRNssUUTENA

A8 vavaUAMNUATUALIN 1ATINITNUNYS
WILIDUNAT UMM IGEMALULAENTEIDUNAITUYS
(KMUTT) wae nodnust ugiulsit en1sf4e
(Fundamental Fund: FF) nneld nasadvayuves

§ a v

A19NUANEATTUNSTEBASUINYEIERS T LA

ee

ee

winnssu (TSRN) wag newuinerdAans Ideua

YINNTTUWIAIYH (NSRF)

L@NENT91999

1. amﬂmﬁdaaaﬂsﬁwﬂm. Rice Export Quantity and Value :

2022. 2565; Available from:

http://www.thairiceexporters.or.th/statistic 2022.html.
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Development of High-Nutritional Baked Rice Snack Products from Brown Rice Flour
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s¥EEIa NSEUIUNSOULAnA1 Water Activity (a,)

WanumnganiuInInvemansig

2.MIagauNsyaNUNEninuIivafuilna
wanSusivuneugasinauldilunaasunis

1 3

gauTuveIuIlan 91u3u 100 918 (NFULAnNeTE 18-60
U naudn@nyl naurvay) 1ae3s 9-point hedonic
scale TduuvaaUaUIN BN SNAADUNITHOUSTUVDY

1Y

Auslnadendnsiue laglinzuuuaudnuagusing @
ndu saud uazanuveulaesam (finasinzuuunis
gouTUNARS AT T Aziuud s 6 T uluaziod
wanfausifanaduiseniuesiuilag
3.MAATEiAMAWKEAS MY vUNDY

3.1) AuAMAIMVNNIENIN Laln Aidssuu L¥, a%, b*
A1 Water Activity (a,,) USinasanuay (% Moisture)
3.2) fuAMANNILAL (Proximate analysis)

3.3) AUAMAINNIREUNTE Leun Yeast and Mold
Bacillus Cereus uaz 11U AUNS 9 anun (Total
Plate Count)

3.4) @nw101g N5 uTNYINE R el (ShelfLife
Evaluation) naaauenansiiusnwndnsaeiluaniiy
159 (Accelerated Shelf Life Evaluation) 1agLd an
nAnSusivunauTIvIL 1 ndnduel (sadenlnuan)
Uss3tugeaiiifisuvleuduuulives oxygen absorber
YUIAU5TY 30 NFH 1@ nINISUA BuLYaIYes
nAnSMel o gaungilifiuine 3 szau ldun 35, 45
waz 55 sarwaled Wusseziian 20 Tu wdlsudu
AaunMYBINGRSTivuteu loun A1d Anewesiend
76 U5 u1ad Thiobarbituric acid-reactive substance
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NAN1SNAADY

1. WANISANEINSTTUIUNISHAAKNANN U VUNBUIIN
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wud wsdnndeslindaandludneueulidnuny ouU 2 gns AIRnT19 1 Femdasdnaivuneuizusne ndu
Usngf ldudauazsuusemudie (i 2) dwdu sa saund ileduda asannuaudenisvesiuilag
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A 4. 13y 9.05 10.65

- 5. wedn 9.05 -

v v a 1Y v ' o
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BT, At 8. finLaa 6.40 4.25
2
L : 9. kATAN 6.40 4.25
T 2y 10. thven 165 1.60
% y‘ :‘{t \7 v . 4 11, lunAaleen 1.10 1.50
bb ﬁ‘U'nﬂa@ﬂLUE’J']"'\]Q LUNYINADIUDUD 12 1nde 0.45 0.45
o . s N -
et 13. msvenditawaglaa 0.40 0.35
14. fansuLiiesl 0.10 0.10
15. Fanlnuanmauniiil - 10.65
e ‘ 16. walnlA - 0.75
T e 17. nduanilaan 0.90 0.85
¥ v v o 1 v a o
LLﬂ\‘l‘U']'Jﬂa@ﬂsU'l'JﬂTNlN (VWU ULIAN) =
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NNsANAMAMNIUSEAMANTavefusLaa
1838 9-Point Hedonic Scale (1 = lidwauninegieds
LAy 9 = YauNINey198a) lunudnyugAua Ny

=

Using & ndu saud Weduda uazadnuveulngsiu
WU HARSsivuNeuTAEdazLuuAINYEUlUYN
o [l 6 I3 v =
Aadnuzeglunusiveudntesfisveuliunad (6.9-
7.2 AzkhuY) @ nsundndusivuuausadenlnwani
Azuuuauyeulunnaudnvuzey luinusiveu
Endeudevauliunand (6.8-7.5 azwu) taesialudi
U @ v = 2 a o 6 @
SEHUANMUTBULANTDY (6 AzLUL) Dalainndnsueidy

NYBUTU FINNFT 2

M19199 2 AN MNNUTTAMALTAvR AN T YUY

auauANItaruINTIINkdeiInges

AUANNUSZEMMAURE FeAnATEE

! el Fanlnuan
dnwaizdsng 7.2+0.9 7.4+0.8
& 7.2+1.0 7.5+0.8
nau 7.2¢1.1 7.0+1.0
YA 6.9+1.1 7.240.9
loduda 7.0£1.1 6.820.9
AR UlngTIN 7.0+0.9 7.1+0.8

3. HANITALATITAMAINHA AN 9T YUNBULETY
1nv¥uIns
3.1 HARIUAMAINABATNLAZNILAT VD INAAN U
YUNDU

HEMA M VUNBULES ULATUINITTALUELAESE
Fonlnuaniwamunldidnvuzusing Adlussuu CE
TogAd L* wanadea1auainglugig 22.59-37.68 A1
& a* wansnamnududunsluyle 6.71-9.27 wavad b*
wanstanfidudivdesludas 7.54-24.57 @1 Hardness
agluta9 1.75-1.83 Alansuuse A1eLnesuaniiif
Tue29 0.337-0.425 wazUSunanudulugag 1.44-
5.00 Fadulunumnmsgrundadusigusy 3es ani
(U, 118/2555) lasninualindadagidusun

AnuTuliiiuseeay 7 Tneuivun Aamns1en 3

AT 3 AUAINNNNBANUAZIAT VD INEN T YUY

puNLTatINdas saueLazsadonlnuan

AUANNINIBATN naafnaivuLay
LLﬁz‘VI'NLﬂfI LUy %aﬂIﬂLLﬁﬂ
Ad L 37.68+1.16 22.59+0.36
Ad a* 9.27+0.39 6.71+0.13
Ad b* 24.57+0.76 7.54+0.25
Usinauaudy (Seeay) 5.00£0.53 1.440.05
ANBLADILENTIR (a,) 0.425+0.019 0.337+0.031
Hardness (kg.force) 1.75+0.32 1.83+0.34

3.2 HaR1UBIAUSENaUNIAAL (Proximate analysis)

foyansdusznoumand wut wansusuie Ui
2 5a Tuu3ua 100 nTudlege dUTunalusiueg
939 10.00-10.60 n3u Usunauleduegluyae 21.90-
27.40 n3u USnaumeglutae 2.69-2.87 nfu U3uw
leemseglutie 2.82-3.31 n3u USunuaslulaiase
aglur9 55.80-62.50 N3U wagnasueglugag 490-

510 AlauAae3 (3197 4)

M990 4 Feyassruszneumaniilundnsiugivuiey

saweuazdonlnuan
) . wAnAuIivUNBY
29AUILNAUNINLAL
Satue Fanlnuan
TUsAu (n51/100 n3u) 10.00 10.60
lusTu (n50/100 n3w) 27.40 21.90
W (A31/100 n3) 2.87 2.69
nnley (n51/100 n3w) 2.82 3.31
aslulawnsm (N51/100 n3u) 55.80 62.50
W91 (kcals/100 nw) 510.00 490.00

3.3 NANMITAATIIRAUNINNIRAUNTE
UTuudasiuazsi (Yeast and mold) undada
a a . ° a Ao
FL38d (Bacillus cereus) Waga1UIUTAUNT YN INUA
(Total plate count) ¥8sNdnfugIvUNOUNS 2 T4 (54
< a ¥ a a6 @
weuazsatanlnuan) damnmdugdunididuluny
UI¥NIANTENTINAITITUAY L1383 NINUAAMAINYTE
193§ naninasiReuluwagislun1snsnin ey

4 o

9IMNUBIIMNIINUAUNIENIIALAALSA (416/2563)

WAZHRTPIUNANTTIYLYY 1309 ANA (UNY. 118/2555)
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Impact of Red Seaweed (Gracilaria fisheri) on Nutrition

and Quality of Dried Rice Noodles
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Innovative Health Beverage from Sangyod Rice: Integrating Local Wisdom of Herbal

Medicine for Elderly Well-being
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Value-Added Utilization of Sangyod Rice and Rice Bran for High-Value Health Products

as a Sustainable Income Strategy for Local Farmers
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Influence of Physicochemical Properties of 'Narimle' Rice (Phatthalung) on the Quality

of "Pla Look Bre" Crackers
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Transforming Rice Production Toward Sustainability

and Low-Carbon Rice Cultivation in Southern Thailand

wana Wouuiigy !
s aniveaesnslidigaussudl 7 (Hannd) nsuvaussnu sineiios Smineran 95000
unfdnge

nsUsuAsuiinssdadnvesnumsnsluiuiivuguuds Swdaiand Wunsd@nwnsiuses
inwmsnsaaldronisiuasuulasanmgiionnia uazanudesnsaainasislv TasflgaBuduainnsysiviitves
wszumaianszadsnddnegi el wa. 2544 viliAnnsysaunisvemaneniisaulunisiam uas
MngunsHaainegudumumdniasushianeiies deunthiinunsnsluiufgddismeiuuuuiby Wy
wisenulsiFeu 1ndun dndnouiiu dnindnmasnggugn Wieligndas laithdateiie iuierluanimids uas
Tudeiuguy demalildnandndnsnann annsiesgiteyagienmedmindamiluszes 20 k1w wu
wwAltadnd qmmﬁmmﬂLLaxmm%ué’uﬁ’m‘mmﬂLﬁ'uﬁu IuniuuankarANNeILEEaas lnednnuduius
uagnsEnuAsUIIananantafeliianas LazannsduntvaliBadninuasnsgugndn wudn $uidanany
Wasuwasluszdiuann neBuusussensiiinaluladiyl nanugidayviosiiu saunay ahanuasnsgulyl
uarafenagysnananeiuil 39 anarddesnismsaduayuainaadgiiiaiuesdanuddunsuda anid

= 1 P

NAaRINSITUITaUsENUN 7 (Uan1dl) 395udenununsns Walwluasadawaznnasinisinnisunsausemuly

1Y [

U835 unadunitg (Alternate Wetting and Drying: AWD) 1US UL UAUISTIUMUULAN WU 35 AWD

a 6o ¢ Y A v o

Ffumsususeauias nsldaduniddunsieiuas (PSB) uaznslvideivangay ansaiunandnddgyius

'
a

5 agnafidddaynneen (P<0.05) Tnaufiudy 47.09% wazdamiasuadsdnenmasanynsnslagldvanan “NUUdT
Tuma” musﬁgumaumiﬁauif 5 41 Ao Vi, Uuﬁugm, iy, Wwiee wavneddu
9nnsEUINNsTUIAdousana tiansdenlssanusinilossuinsuauiuanituise tiluglasnis
vyjthudnanveusinuuas Tnesdddimemaniimaluladuazuinngsy Tunsonszdununinuands anuanszny
siodawanden uaziinTnauausaves vy sunsouTIE TR waznsBeussuiilunuasass siuds
nsthiuginaveuradnd 2 Avunusieanimiadeuuayliuanangennanosgnluiiud wuildikandngeds 880
Alansusiels wagldamndundndust quudn $1asuoum Tneugaueauduinsdeduindon Yauannis
Uanudosfmidounszan uazldthiuyaindyanssvalounmenssumanfanszidnegin afuaruniagilalisy
guwu uusmdnduliAnmsianndeidesfiefudutuunmdninasuoudilunieldneuans Sadufegnei
FalauveansHaUINYATNTTUTTEUY AinaussdamivosyuTy Inermans walulad uinnssy waznns
auayuanigdnde i suansafiukandnd 1 Wandnnmnsliieausenu uasadayadisveswanas
sgnisannisudeseisaunszanaINNsUgn1l naenIuaTagULUUINIUIIANNSIBEUINARATIN WAZINTIN Y
mawananudunddunsaatnganudsdu Insemgduiiunveamsiasuuvasanimgiionnia iuuuandn

ASUBUAN F9D0LTUNANIINISNENT1IVDIBUIAR

Adfey: Uhunuuds, MIdnnsuiaieIBlenaduuii, 41imsusumm

J1dWasusa omisilasulan | nih 86



n133guariayNvuduandmiieaniglunalrsegna BCG

1
IS4

dn1sussalvunenisWaundsgu (SDGs)
Research and Development of Sticky Rice Farming Communities through the BCG

Economic Model toward Sustainable Development Goals (SDGs)
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Melalaseanis BCG NAGA-Belt Road
The journey of Hom Naka glutinous rice variety along the 4P collaboration pathway

under the BCG NAGA-Belt Road project
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Climate Change and Impacts on Thai Rice: Challenges and Opportunities
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Transforming Thailand’s Rice System towards Sustainability: From Research Evidence to Technology
Adoption and Value Chain Collaboration
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Investment Opportunities for Greenhouse Gas (GHG) Mitigation

for the Rice Sector in Thailand

Ray Anthony L. Almonares!
! The Creagy Co. Ltd., Bang Kraso, Nonthaburi, Thailand 11000

ABSTRACT

Rice production is a significant source of greenhouse gas GHG emissions in Thailand, particularly
methane generated from continuously flooded paddy fields. Reducing these emissions is essential for
achieving the country’s long-term climate targets as outlined in its Nationally Determined Contribution
(NDCQ) and as anticipated under the forthcoming Climate Change Bill. Alternate Wetting and Drying (AWD)
has emerged as a technically viable and economically promising practice that can reduce methane
emissions from rice production. Thailand presents strong potential for scaling AWD in the rice sector, with
significant investment opportunities emerging from carbon credit generation under the voluntary carbon
market. Central and Northeastern regions offer prime conditions for AWD adoption due to irrigation
availability, supported by growing government engagement and increasing corporate interest. However, key
market and project-level challenges such as carbon price adequacy, monitoring requirements, and
implementation barriers pose substantial risks to project viability. Addressing these issues is critical to
enabling AWD-based rice carbon projects to take off and contribute meaningfully to Thailand’s national

climate goals.

Keywords: alternate wetting and drying, carbon credits, voluntary carbon market, climate change

mitigation
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Reframing Thailand’s Rice Competitiveness Challenge:

From an Innovation System Perspective to Mission-Oriented Innovation Policy

Chaniga Laitae

Office of National Higher Education Science Research and Innovation Policy Council, Bangkok, Thailand

ABSTRACT

Thailand’s rice sector faces mounting pressures, including slowing productivity gains, intensifying
climate and water constraints, and rising global demands for sustainability and quality differentiation. The
earlier AlS-based analysis emphasized how innovation in the rice sector emerges from interactions among
diverse actors. The Riceberry research program was examined as a strong example of how research
initiatives can operationalize AIS principles, as it accelerated adoption and created systemic impact by
combining technological innovation with targeted adoption strategies. The analysis of Riceberry research
program demonstrates that systemic innovation can emerge when functions such as knowledge
development, entrepreneurial experimentation, and market formation interact and reinforce one another.
However, addressing emerging global challenges such as climate risks and sustainability demands requires
these functions to operate in a coordinated manner. Although systemic innovation can emerge through
the functions, these functions often operate without addressing directions. A mission-oriented innovation
approach provides this strategic direction by aligning functions around clearly defined, outcome-oriented
goals, such as climate-resilient rice, zero-carbon value chains, or sustainably certified supply chains.
Mission-Oriented Innovation Policy operationalizes this approach by offering a framework to steer,
coordinate, and scale systemic innovation. In doing so, MOIP turns emergently occurring functions into

purposeful pathways capable of addressing global challenges in the Thai rice sector.

Keyword: rice sector, Agricultural Innovation System, Mission-Oriented Innovation Policy, agricultural policy
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Baseline Greenhouse Gas Emissions of Rice Production in Chiang Rai and Pathways Toward

Low-Carbon Rice Systems
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The Study on the Marginal Abatement Cost of Greenhouse

Gas Reduction in Economic Crops (Rice)
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Designing the Transition of Rice Farming Systems in Floodplain Areas Toward Climate

Resilience: A Case Study of the Lower Chao Phraya River Basin
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Integration of Geoepidemiological and Climate Data for the Management of Bacterial

Rice Diseases
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Diversity of Rice Blast Pathogens in Thailand and the Potential for
Fungal Adaptation under Global Warming
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Dynamics of Brown Spot Disease and Its Impacts on Thailand’s Rice Production System:

Challenges and Opportunities for Adaptation
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Potentials of Entomopathogenic Fungi as Plant Growth

Promoters and Biocoontrol Agents in Rice
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Revolutionizing Pest Management in Thailand: Insights from Entomopathogenic

Fungi-Insect Interactions
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fuReuTuundne: deyawniunslafuaziugaansuszvnsvasldinaunasdnginiludszmalng
Silent Threats in the Paddy Fields: Insights from Metabarcoding and Population

Genetics of Thailand's Rice-Parasitic Nematodes

oo s v ot M AaL o s PR L Amdnes e Sl Tt
nsing [eultium U, Ugl A !, @ins Anatemed |, diving veuws |, Andined Aiiae, dude Tnwds
P 1a3vlsafiy ALNYRS AUNNKAY SINEIRBNUATAENS INeniuneuay uasUsy 73140

2 L) R ~o o o v o o ¥ o v Yo w S A
QUEJUQEJ‘U’]’JUTWUQi NBIIYUATNAIUIUIT NTUATTVI AIUAUVIUATN DILADUIUEAIN ‘ﬂ\'i“Vi'J(ﬂUi’V\]u‘Uj 25150

UNANEa

o

laeudesdnytaduanmgddgyfivihlinandadnanadunanefiuiiaszmealne Tuvaziinnsdanis

| v
o o a

sivegedsdudasendedoyaiiugrudAginnunainvaisveswila anuuUsiunieiugnssuvedldideudloy

BE

N o s

AOUTZAIALN

€

[

nyiluntn uideyamaiinduiegedndn :1uided adTIANunaINaIevedldifiour oy

dnsfidluiiufivgninaiussmalnedenisihag s annsuenldifeulosaniulnenssiuiunisasaaeuds
weadamniuifledand-Adue 91nfu 30 Fe819 90 17 Sande wuldideudesdngiigluuitin 5 ana
Usznause Helicotylenchus, Hirschmanniella, Meloidogyne, Pratylenchus wag Rotylenchus Fusnldaniu
Tnonss Tuvagiinanisnsased-Mduelnadenndestuusmuanaduitlinuanmswenaniulaenssdn 13 ana
Tnefinnsnszaneiuasdndiussdusenavyusud uandnstuseninanfione wai ldideudessindneia H.
mucronata wagldifeuressinludn M. graminicola finsnszatefuasivsinannumuuiufidmansenuse
N17anaeIHaNdneg 19 ltedIAY 2 A1AULIN TIAAEENNNTLATIENAIUNAINNAIEN NN UTNTTULEIEN 21N
N3ANYIAUALLUINTUENITUAILTT inter-simple-sequence-repeats Wui1Use¥INTV0S H. mucronata Wi
gonilu 2 nqu laun nawmdlouaznanziusendeunile (Ngu 1) uazn1Anan (nqu 2) dAAnurainraieni
wugnssuimavnelaslsifieadluszdusii (0.149) wagnansiinsizsimuuUssIumaiugnssy (AMOVA) Budu
flanunlsuriumaiugnssuniglungugs (76%) ‘lusnmzﬁ'mmﬁuLmﬁmqﬁuqﬂiﬁmaaﬂwzj'mﬂﬁlﬁamawm
U M. graminicola wideanidu 2 ngu Mo mewmieuaznianzfussnidosnile (NGu 1) warniAnaisuwazn1ale
(ngu 2) feAnuvainuanemsiiugnssuiinavanelaglsifieadlusedusi (0.179) uinruudsUsIumMaiugnssy
FENINNGUAL (56%) wazlunuauduiusvesszugiiamsiugnssuiuszugmanagieansliunguusesing
foudosits 2 viind wan1sfnuiBuduinldiieudesdnsdnvesUssmalnedarumainuaneisanauas
Tnssasreitugnsy Fvasreudmatmvosssuvindlunduardafoiundoudeiui doyaiiiauddoonis
manudlatinaingwazitaunisvedddifeudssdngiiv saudahlulddugudeyadmsuinununisinnis

o

Angiganziunuasiaungnsmansauauduamsemsegdiduluouan

= ¥

Adndsy: ldidoureadngiiy, 41, wauislads, 8-Aduwe, AmnuvainatevsiugnIsy
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n1snszaneanuivadsaluditrlulssmdlneivessynunidealodu

Rice Blast Disease Distribution in Thailand to Identify Preliminary Risk Areas

udsasive) leasdl U, andnwan aunsuen 2 waselnau stinna %, inwd wilana®, fosntl Junivy ¢, Swpan funmdums >,

g a (3 q

UFTU NduNAl 6, A2ans gIAnd

fa Y

! Audived

LYY

UnusE 85 vy 1 suadsdn dwnesyys Jwmiauyusii 12110

3

2 neddfeuarianundd nTuN13INI 2177 auunmaleSu uUIsaIne1T WAMINT NTIVNNNILAT 10900

fa Y

? gudidednfivaglan 450 suataves sunetmes Jmiaiualan 6500

fa v Y

 guéidetadeum 116 vy 2 duarwivinse Sunailesdaum Jwiadeuim 17000

fa Y

> gudidednanauns 160/5 0. daly Muasiquiig Sunewdlesanauns Jwinanauas 47000

¢ gudIdetaings 191 i 15 suamuuenin suneiilesings Jaiaings 93000

UNAnga

15alusiin (rice blast disease) 1WulsadndAniaseanudemedenanandnlulsemdlne anudila

lugUuuunisnszargvedlsaludanunianudfgsenisnaunudseTuasdnnislsaegaiiusednsam nuideil

it}

FaqUszasdifleTiaesigUuuunmsnsyaeileituil (spatial pattern) way wnuiiniaifialsaludin Taelideyaan
nsd1Tvlullasununansduiu 1,381 wasun senined 2566-2567 11AT12R835 Local Moran’s | ileszy
N13N323NAI04L3A (spatial clustering) wag NMIUsEUIUATIUY (interpolation) A3eaunIs Inverse Distance
Weighting (IDW) Lﬁaﬂizmmmmmaﬁumwaaiiﬂiuﬁuﬁﬁlﬂﬁﬁﬁ’m NANTILASIEY Local Moran’s | wullse
luﬁ%’ndaﬂmy}ﬁmﬁuLLUUﬂajm (clusten) warflunliufiasszuraludadaindrados (1 > 0, p < .05) Tnsamzly
mamieuaznanatsmeuuy leud Swmda W@oee i fwalan fdns dmu uwasdoum vuziiuisdmiailunie
ayfuan nangiusenideuniewarnaldiy ialsalvsiinuslinssmegludmiadiades (1 < 0, p > .05) laun
Jmin 619me elass g3uns uay asva nusuiinsAslsalwsidnivssinadlugag feauns IDW wandiidiu
wultuausuussaddsaludtn hildeusunssgaaaluniauiewasdesadumanatsuas many Tusen Faifu
Fuduiiuiifinnudestenisifelsalnddings (high-risk areas) nafnwiiailsalmidrilulssmelnedinisnszans
woudungulumeawiowaznianannouuy wazinmsifalsalnitnnssnslunsdmialumedauuaz nald G
namsliangiannsolfidudeyaugnilunsiaussuuihse s neUssdiuvenudss uagnisdanislsaludidn

WUURIENUA e oeg19iUsE NS AN

¥

IR, Local Moran’s |, wHuiianuides, Usemnelng

a

AdnAgy: lsalugddnn, n1sAsIziiL
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nsldasanaanamsigvuaanduasnszdudsianwinamuglduiuliiudiaiedesiu
nslanfveadasilsalud
Effect of the Microalga Chlamydomonas reinhardtii Extract as a Biostimulant Induced

Plant Defense Against the Rice Blast Fungus

Wuthichai Srisuwan ', Chatchawan Janchantrasuriyarat !, Anchalee Sirikhachornkit *

! Department of Genetics, Faculty of Science, Kasetsart University, Bangkok, 10900, Thailand

unfnge

Tsalmiludn (Rice blast disease) Ainanitioslsalusl Magnaporthe oryzae \Huffoanauiiguuseo
avusiunsnsesitilan lneviliannsgapdonananussdilgaiedenasy 10-30 meisvilyadiumadumans
madoniidefuunuiiarssndonmuad lnsianizeseds arsnszduidedanimainaiviie (Algae-based
biostimulants) Fsgaxlusansdsznoudaeangn’ 1y wedudneailsduazinlneosluy answanididnenmlums
duasunsasyivlavesiinuazifiunalnnistestunmesinunisnienilfian Damaged-Associate Molecular
Patterns (DAMPs) Safutlafonssduliiifin Systemic Acquired Resistance (SAR) Tunsfinwnil islévinisussidiu
Fnoamuesansatinanainiewadified Chlamydomonas reinhardtii anewug CC-4414 Faflosdusznauvaimed
winatlsduarinlnsoslinluuinnugs amsiegninizidedueims Tris-Acetate-Phosphate (TAP) medium u
nendatu mnduhansadautsaluinuessaudienisgnidedeatasues M. oryzae Tng3sianslu (punch
inoculation method) ansfssuensvedsadiuszeznaiiungliannedauastu wuihiinsdsuudasd
fifeddglumsfimesvouna (Auen AR wasiuil) sewiungunimeaesiadngy san1ideidestul
Pidiudransatnain C reinhardtii fuszansamlunisussmeinisvestsalwiluin uasfudufsdneninvos

awewadiealugiusmadoniulinsdedsndeudusunisdanislsaiiy

o o

mmﬁ'zy: algae-biostimulant, Chlamydomonas reinhardltii, Oryza sativa, Magnaporthe oryzae, plant

defenses responses.
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NSTDA Crop Database: adsdayanugivinan1sinlulduselev

NSTDA Crop Database: A Plant Germplasm Resource for Practical Applications

y3uns Soyideu !, Tuvuy Wauiln 2, 9du nadiu !, Mewngy Sulavu !, awnse Juvsuy !
! gudiugimnssuiazmalulag@rnmwisnd drinauiauineimansuasinaluladuisna
113 gnenuidnemaniseimelng svanasmils s1unenaema Jwiaunusiil 12120

2 quéInerAmaniin umIne1fenunIAEns Inguniiuneuay uasusy 73140

UNANEa

FrduiiladAgronasegia Tausssy wazanuluamise msvessenalng deiu Ussmalveds

[

yuluiannsandauazaunminriiunuideuazuinnssy Insadseyaiudfivues amv. simihiSuunasdoya
FusiauUUATUeS anfuayumsUTuUTiu§inuasivdu 4 mnnsmunaesieneideyailulniuas dlulnd
vesugfisiaumaramats Tnslugiudeyatseneulusne deyasoaziBeaninensiugnssy awsamdseans
wawias osfled1dy Wy JBROWSE dmiunisgiluy LAENANNTIATIZRALE UL 931Uy (Genome-Wide
Association Study W38 GWAS) fiaseunquituginanit 300 anetug wieudeyadnuazdrdynisnisineas A
Fumustedngiivuazanuessnananinwinden snsnmawiayey gedeyatitildRnvsnvusiidma

AonananLazAunMvsiivliegntaziden wenaini Teyadlulnddinsounguiiuddiuinnil 700 Wug wieun1s

U q

v
~ '

JEUMAIRUIHUGNTIUNTT 13 AUy SayadoyailldasanisinsnenanunaInalen1siugnIsy N1sAum
LATBILNEALOULD warnSANMBUMSadadanineITeeiudnuuLNfoans

adedayaiugiivil Walassauvudrdeinuduled (https.//ibphubbiotec kps.ku.ac.th:8070/cropdby/)

biinIfemlanaunsaduAudeyaillulnduasdlulndimeaivayunsusudsaiugdnuasnuideauiugnssy
lbiunasvlesuiiiunsosdioddglunsianniuddiilinandngs nusennuaien warlinaAnialnswinisg

PrgEsuANNTUAITNI9DINSIUsERUlan

AdAey: 91, MIUTuueiug , adedeya
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NINAEEULIALADS 355:RUBY waz UBQ:RUBY wialdidu RUBY

<, = oA Y 1y
WULATDINLN fﬂ‘uﬂ'ﬁﬂqﬂﬂu 18U

Y

Test of 35S5:RUBY and UBQ:RUBY vectors for using RUBY gene

as a marker in rice transformation

L% £ [ 2,12 a o (2
algutwst MsUTEIESE Y was ANdnsT drnad
1., = '3 - = o
wangaanalulagdonin AuAnenAans AT Ingnae ngamny 10330

* AU TYANEN AN WA ARBNUAZETTINEN109NT NIATTINGNHANERT ANANENANART THNANIDINMNANEAE NPUNIY

10330

UNANE?

InlvdiauandRnuien iy Msiunulsa Hardngs vseamuAmlArINTTNRTY 9AdeiTTngUssasiiie
VAAOULIALABS 35S:RUBY WAz UBQ:RUBY 1ngtn3 4 fiug laun U1iejdusiug Nipponbare uay Kitaake wagdn?
Ineug KOML105 waz RDA1 tagld A tumefaciens aneiug EHAL05 ieUsuiliuuszdnininvesdu RUBY \Uu
wiomunslunsanedu lnsfanuainduasuuiadefivhnisaisdudnsa nanismeassuitaiusadniiliie
uwaadawariaududundnld 16 fu (Kitaake 355:RUBY 10 ¢y, Kitaake UBQ:RUBY 5 #i uay KDML105 355:RUBY
1 fu) egslsiny ldnumsiiedunduspadauazsuiimunle waglinudu RUBY aann1smsiadaudig PCR Ul
nsanedu RUBY ilivssaumudnivedauysel nadnsilasvioufvrudnlulunisusuusadsnmsaneduli

winganduiudtnnasiiug wavenadesuiuldeulunisldeesiuy arududuvesas uazdadsdu 9 ey

Yseansnmesnsanedulusunan

o o w

AdnAey: azlnskuaiiiey waada u RUBY Msanutu

TrnduiinasugiandnvesUszinalneuay
gy Inglveduduandndudu 6 vedlanuazninled
517 22 a1usun ol (@1UnULATYEAINITAYAST,
2566) N15USUUT e ug U1l nulsa uuas wae
anmundouiilivangay wu v anuuds vie
A fanudddenisiiunandn widsawls
fugnssudalianunsandnlaluysemelne uinalulad
USuuseiTuy (Gene editing) T $unuaulauiniy
osndaelilasnvasiidesnniituninisaaiy
wazlifedndufivdauusiugnssu nsanedulagezlng
wuANL3 83 (Agrobacterium tumefaciens) Wunaila
Afeultlutinuasfinasvgiavarsvia msizansa
a1elouduuiiios T-DNA L 1g oad W uld ognadl

UsLANTAN LU N15A51991ULSA NULAT WAL

AMATNKNANG A (Ratanasut et al, 2017; Do et al,,
2024) aeslsfinny Uszansammsaneduludnadasi
Tnganiznisareduludy indica Ssiinsnevauesie
Msinziasud ot eraud1ann Fesududesitaun
FnsaneBuldmunzaud iy msnsavaeunisanedy
dnlggusieauna 1y 8u GFP, GUS %38 LUC umdl
Fodrini3 osdunugnazdedldiai osiletanis lu
YagUuisdnsiaundusenunawuuiulasleni
Wan 1wy Ju RUBY Fsasraindiuniiay (Betalain) &4
Wnlidedoiauns nglldedldansmaduvdendosiivy
Tun1ssrvaeunisanedy lneaNuNYoIduASEUNUS
AusEAUNITLEnIDanUasdy (Pramanik et al., 2024;
He et al., 2020; Sharifova et al., 2025)
feduamiadeiifitagUsvasdifieAnwnisee

T-DNA 97n12A0835 355:RUBY Wag UBQ:RUBY (He et
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al,, 2020) wivelddu RUBY WuLASBILNETIBUNAT
aunsausadiulamenilan dlrnisandand1aen

wUsiugnssuilaieuazasaInd

aunsaluazdsns
amesildlunisine

nsfnwild8u RUBY fieuaunisuansoan
elusTumes CaMv 355 uaz UBQ daglunainos
355:RUBY uag UBQ:RUBY (He et al., 2020) (laseaina
LAWMBTaIN50q AN http://www.addgene.org/)

Usznousaedu RUBY G adurnvesiu CvP76ADI,

DODA waz GT Mdeusefusisdiuiudlng P2A wlo
msa’w§uﬁwL%ﬁ‘aazwuﬁsqﬁmqmaqLumLau’LuLﬁaLﬁa
eglen.
Femswensindawdndiuaznisiniunads
Uudad1 4Wus lewn Nipponbare,
Kitaake, ¥19m9nued 105 (KDML105) hag nvdl
(RD41) uunziUdenuazrlonanie Tasudly 70% o
vuea 1 Ui wdrdsdaetnndudiiiunisdseinde
antuntluansazans 6% NaClO @y 509% Tween-
20 5 U udd1eenduiinunsieige was
Wong e 6% NaClo 8 20 Wnil 1w da8A213LE
200 rpm udrEeaetnduilainge 5 ads anldurs
Tuaninuasnide (Greenwood et al., 2022) 31Nt
WA AUNDINITEAT MCl (12-15 Lud n/31u) i
onumgil 28°C U 14 Yu iledniliAnuaada
nsanedulagldezlnsuuaiiSeadunne
miwmaamﬁ% Agrobacterium tumefaciens
a109ud EHA105 7 Swanada 355RUBY uaz
UBQRUBY u1%1n134d o414 euuevnsgms LB 4 3
rifampicin 25 Un./8A35 kag spectinomycin 100 un./
Am5 VN7 28°C unu 2 Yu andudentaladl 1 Teladiun
Ye18UUEIMIS AB wavUusedn 2 u anntulnided
WTYUUEATEIMIT AB 91U 2 Yanedeudn qulu
91M19LMa MS (Sahoo et al., 2011) USUAIURUILUL
wadlile ODgoo ~ 0.2 waUaduwan 60 wnd wendi
AILEY 120 rpm ntuthueadaiindesligniiun

UUTAIAU A, tumefaciens 9 22°C U 20 W91 LUE"

120 rpm 4l eAsULIA T URAad Al wi swaziily
LA BIULEIMS MCCM 71 25°C Uy 3 Ju udadns
frethnduiitiumsieinge egates 5 afs aandu
&1afawansazats Timentin 250 1n./ans 2 ASs Aaw
Freluimzunemns MSM A Timentin Wuduwindy
Uud 28°C w29 Fu Tudaldfeldonunadadiden
DOUNS 8VNBUMABINIEABUUDINIT MsRMa-| way
MsRMa-Il 1 af nuliLAndu Lﬂﬁlaummmﬂé’ﬂmﬁ

D Y o A s

JuiindnwasiradaioUssiiunnumasauosiug
¥ iflefusensinuuems MROM uda Fsdreugnlu
Aurazidszuulsnsau (Greenwood et al., 2022)
nsAesIzsud1IfALUINUgNSINAEImATlANTRNS
(Polymerase Chain Reaction, PCR)
anmdludindioute 9 nluresRutInakUs
ftusnssulaeld 38 CTAB aniuAiesevidu RUBY iite
asaeuduiigrediluludniuay 355 promoter fae
PCR Tngldlnsiues 2 ¢ Ao lnsiwesfisuwizsody
RUBY Usgnaum 28 RUBY-Fw 5’ AAC AGC ATC CTT
GAG TCT CTT CG 3’ tkag RUBY-Rv 5’ TTC TCT TTG
GAG ATC TCG CCT TC 3’ 4 414 PCR product 411
152 bp (He et al. 2020) wazlnsiuasdaniunsiand
355 promoter 7 Llun1sAsraRud AL UgNTIY
(I MIYRATANEY, 2558) %umawaqmiﬁﬂ PCR 1538y
W 95°C 5 U1 AIUAIY 39 50UVDY denaturation
(95°C, 30 Tu), annealing (45°C @1%15U RUBY uag
60°C d1115U 35S, 30 Tu19) wag extension (72°C, 1
w#l) Yntiedae final extension 71 72°C 5 Wit 91nth

MIIVADUNANAUNINE agarose gel electrophoresis

NANSNNADY
nstnuliianAaag
nstniueadalagldwandny ¢ wug liun
Nipponbare uax Kitaake defloaldlusugadumsz
aunsodmiueadaldine fusyavsamas uazsienld
1ne Kitaake 41 life cycle Fuuay regeneration 418
(Wu et al,, 2022; Sah, Kaur, and Jagdeep, 2014;
Haque, Okumura, and Kidou, 2025) drut1lne

KDML105 wag RD41 tJudunudia indica 911u9u
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ugd 105 1uiuginvensenien 1uiuguanild
ﬂ%’uﬂqdﬁuﬁjlﬁaLﬁuwawﬁmmxﬂqmﬁwwmmi (1A
n3wd et al, 2019) @ RDAT WanulaensuAsT
Talmevrauas LLasLﬁuﬁﬁauﬂqﬂﬁalﬂ (@397, 2017)
Sé’mﬁgﬁﬁuﬁ:ﬁﬁdgmﬁamﬂuﬁumﬂumiﬁﬂmmifha
fu RUBY ilelFUSUUsLSAelY

windats 4 wusTnumsrlendnidenasnzdes
vuemsans MCl Wunan 14 fu wudmniuganunse
dnihliiinunadals lnoduluaiilu friable callus
(mwﬁ 1) 971 Nipponbare uag Kitaake $ins1n15iin
wAAAd 66.67% Way 80.00% @1ut17lney KDML105
wag RDAL H8ms1nsiiauAada 100% way 78.57%
ANAIRU Imaﬁﬁwim@uéﬂama% 0.24, 0.42, 0.62

WL 0.32 LWURLUAT AIUAIAU (AN57197 1)

AN 1 ANYUTLarN1TATYTRILARRAYAY 14 Ju U

s

awnsiaeade MCl ludn 4 Wug: (A) Nipponbare, (8)
Kitaake, (C) KDML105, wag (D) RD41 (W1e151d7u = 1
cm)
nsdmdenuaadailasudusaznstnihliindu
N1 g LARRaY8IU17 Kitaake,
Nipponbare, KDML105 k&g RD41 WU MWz UY
gsAnEenisl Timentin (250 un./ans) Wutan 29
Tu wAadauIvdIunIsLaz U1 IUlTInsen lay
Timentin av8udsnisiaiawes A. tumefaciens wnld
Timentin aniAulenasrasnssuauntsi unduld
(Haque et al. 2025) wazmnldanududusinining
919azdinnudesii A tumefaciens azndunlalasn
LLaza'qwam'aé’mwmiﬁwdﬁuamm (Priya, Pandian,
and Manikandan 2012) Han13MAaeInuin Kitaake

3 5 S:RUBY, Kitaake UBQ:RUBY, wa e KDMLL1OS5

35S:RUBY anansawaududulsdiamizuuaimnsni
Naphthaleneacetic acid (NAA) tay Kinetin nwil 2-
4 wansdapadanarnistni i dudundilaau

wiaugevgnluanmund (nndl 2-4)

M15199 1 Wasiudn st liinwAadaLavLdunNIY
AudnaveAadadndinismisidsnduna 2

#UANY VURIMNSLABNTD MS

Cultivars nstnidaly durugudnans
i ALAARE  veduAAdH (Tal.)
(%)

Nipponbare 66.67 0.24

Kitaake 80.00 0.42

KDML105 100.00 0.62

RD41 78.57 0.32

upada 913704 Kitaake 35S:RUBY Wuandllien 64
gauasiaundudunaild 10 fu, Kitaake UBQ:RUBY
i1 63 auazla 5 Aundn d@au KDML105 35S:RUBY
18 9auagls 1 fundn vazil KOML105 UBQ:RUBY lal
wueAderuuneadaias (597 2)

A13199 2 TNUIUAATLIVULARS ALALNITAT 10U

DOUNUARAAT
Kitaake Kitaake KDML105
35S:RUBY UBQ:RUBY 35S:RUBY
Green Plantlets Green Plantlets Green Plantlets
spots spots spots
64 10 63 5 18 1

9 - A
I n ¥
. 4 ] , g

ANNT 2 n1sasresulntannuAad @t Kitaake

355:RUBY A: LARRAULDIMISARIEDNAT T @04 (250

meg/L Timentin, 22 1), B-C: WARRANAI9E UUDINIS
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dmsvastesulny 14 1, D: drugeanas e wlny

MenaansinelUideauue1msingisn, E: dusau

ot
AT 3 n15ad1edulnt 9 nuaadat1n Kitaake
UBQ:RUBY A: unadauueimshnidenasaiians (250
mg/L Timentin, 22 1), B-C: WARRANG IO UUD NS
dmsvadredulul 14 Fu, D: druseniadrad ul

MenaansenelUifeauua1msiniisnn E: susau

AT 4 nsasedulndannuaadad1y KDML105
355:RUBY A: LAARAULEIMISARLEBNATIR AR (250
me/L Timentin, 22 1), B-C: WARRANAIDE UUDINIS
dmdvadiadulng 14 Su, D drusenfiadredulu

Menaansengluideauua1msintisn, E: ausau

ANSASIABUANNENSIVRINTAEEY RUBY vnle
Tngdunndunsannnisdansizsiiuniiay (Betalain)
wnaedudise uazazannsaudunsuuieideiiy
I@@oaan (He et al, 2020) uslumsvnaosilany
Aunsluuaada o1atinainnisaneduladdnsa ans
WanIoenuasBU RUBY i viseunnansasuisnduse
ASFLATITIATAUNAY (Yu et al, 2023; He et al.,
2020) ferfuLit oa1usTulad 15818 T-DNA 910
LAMBS 35S:RUBY war UBQ:RUBY 1914 lunvassiu
grdusavseld Ievinsesieeudiu RUBY mewmaila

PCR 911N159533@8UN1 38 8¢ ¥8sdu RUBY Wuil

positive control (CaMV uag UQB) T#au DNA 9u1a
152 bp wirduruiad sonuwuuly udlud1idauys
fugnsTuna 16 fu Tdud Kitaake 355:RUBY (10 #u),
Kitaake UBQ:RUBY (5 ¢1u), way KDML105 35S:RUBY
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Morpho-Physiological and Genomic Characterization of Submergence Tolerant Rice

Lines with RD31 Genetic Background
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Evaluation of Genetic Diversity in Black Pericarp Landrace Rice Germplasm

using Morphological Traits and SSR Markers
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ULR207: an Indigenous Upland Rice Source of Broad-spectrum

Bacterial Blight Resistance in Thailand
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Application of Principal Component Analysis for Studying Nutritional Values,

Bioactive Compounds, and Antioxidant Activities of Thai Rice Landrace
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Thai Rice Genetic Diversity Database
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Genome-Wide Association Study Reveals Genetic Loci Controlling Pigmentation in Rice

Hulls and Pericarps

gaint Wi !, Afss L‘T‘J&mq@ué’mﬂmﬁ L Jursug waudn 2, @mnsa Tuvzug 2 Ausd 91300 2, dgyatlena 13899 !

! medvunalulagdinin augimnssumansinalulagenannssy wninedefauing weesviaunuduns e.des .uasugy
2 qUEIMEIAEANITN IMINGIRBNYATAANS UNTINTLNUATAIANT INSUVAAUNIUEAY B.AUWNIUAY 2.uATUT

? gugiugimnssunazmalulad@innuwienid dinauimuniveimansuasmaluladuisni o.aaemads 2.UnusH

“ el ilIu AaNYRT AMUNIWEY IFTIVENABNYATATENS INSNVATILNILEY 9. MUNIwa 2.uATUgY

unfnge
anwardvosddonuaziBoruudatidunuaniid Ayiadinisinyasuaslaswinis Wesnveimue

¢ a

lnanualvesaneiiug LiNYAAMNINITAIAIR uazdsTiounsazatvesanseangnan g mitilulselewl n1sdnw

q

v
S

dilingusrasdiiossyunufdueiiiedosiudnvarddndn Ingvhmsussliuauannvaisvesdiudenuay
Adorudnlulszrnsdmdium 306 aeitug asounguitsimiliauasddn dunsliasuun 2 Uuu T
nssuunuuuiviolifid wasnsvsniussiuaudinedd mandduiansalunsutumsieTeiauduus
y193lual (Genome-wide association study: GWAS) 91ndaya SNP AR ENs LAY 1,021,144 fiumis nuvsiom
vudluniliieatosmdo QTLs S1uau 19 dundsuulaslley 3, 4, 7, 8, 9 uay 12 lnsdufiniainzdusaiugy
Snwasiiiisadestiunisasned (candidate gene) louA 050390421800 (1WA X8 domain-containing protein),
050390425800 (SANT domain protein) wag Os07¢0211500 (£ Rc Fadu bHLH transcription factor) lnglanig

0s03g0421800 gnasranuluisaesdnuned avvioutisunuimmniaiugnssusiiieamuaunsiindlunudfeniay

A v <

WWoriuudndn 91nwan153lATIgh Linkage disequilibrium wuingian LD decay tn@guszann 200 kb uilesme
dmfumsssysuis QTL Ifegnsiiuszavsnm nanmsinunitefiuenudlafefunalnmetugnssuiiaauny
mafndluinuazausalifugutonaddydmiunmsiannmeiusinaifauamdamnnsgauasddnenin
NNNTAAINUOUIAR

o

AdAgy: Snvazdvesddandn, dnvazdvendeiumindnn, Genome-wide association study

J1dWagusa omisiasulan | kih 123



N13AIIVFDUAYUAMULAILAVDITIIINAMULAILAL
< 1% 1 4 [
AMULANTAINADIAIBATNANTDURUUUTERER
Detection of Stress Index in Rice Under Drought and Salt Stress using

Low-cost Thermal Imaging Camera
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Evaluation of Morphological Traits, Cooking Quality, and Yield of Local Glutinous Rice

Varieties in Northeastern Thailand
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Guideline Development for Evaluating Drought Tolerance Phenotypes of KDML105
and POKKALI Rice Cultivars Based on Growth, Physiological

and Some Anatomical Characteristics
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SMS Seed: Specimen Management System (Seed Bank)
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The sustainability of traditional Thai rice for space agriculture:

A foodomics analysis and seedling development of Hawm Mali rice on-board Shijian-19
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sativa L.) lngldnatin QTL-seq
Identification of Root Responsive Genes Underlying Penetration Ability In Compacted

Soil Using QTL-Seq in Rice (Oryza sativa L.)
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Polygenic Trait Analysis of Bacterial Leaf Streak Resistance in Rice Using QTL-Seq
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Identification of Genetic Loci Associated with Mega-Papillae Formation in Rice (Oryza

sativa L.) Through Genome-Wide Association Study

Yusy wivsau 123, anunsa Tuveus ¢, Mutiara K. Pitaloka |, Yuwuy oauiln ¥, Stefan Jouannic®, Julie E. Gray ¢, @5 81300 7

! Audine1ranitng wninerdeinuasenans, muwnauay, uasugy 73140 Usemelng

2 gugpnududaiunalula8iinimnas, drdnauldansensnnsaaufing nenemans Idouwazuinnssy, njumma 10900

Uszinelne

* audenududaiumelulag@inimnens, snivendoinuasaans Ieaaiiunuan, uasugy 73140 Ussindalng

¢ gugnugirnnssuuazmalulagdanimusiand (BIOTEC), 113, gnenuinenmanilssimalng, auunvaledy, ARDINT, ARDIVIANY,
Unusnil 12120 Usenelne

% IRD, Université de Montpellier, UMR DIADE, 34095, Montpellier, France

¢ Plants, Photosynthesis and Soil, School of Biosciences, University of Sheffield, Sheffield S102TN, United Kingdom

T e ialsun, AnEnYRs MUnalEw, NTInedeinunsmans, uasusy 73140 Usewelng

undnge

“410” Syfivduiiunumdndaseanusiunifiiueims (food security) vosuyweni agslsfnmuaiiy
wUsUTIumsanmgiiennia (climate change) danansznuegmiindenisnand1n lasiamz Jymaoudsid
wnlhnevinuguussdsdu mahlddnansauiufuasmudensailiddedusamioneen ety
fydnvanguiin F1alFUnly (stomata) lunismvuasaunanisaeth FsazuUaiudsumuanimernauaztina

wanntuindadilassadrsiirvusnaiieadseulinlu Sendn “subsidiary cell papillae (SCP)” Faildnwazilu

o

YUIWIAEN 91NNSANINDUNTINUITUGIURRUEE SCP awnluguasdruaunnniiugialusgsdidud Ay

q

lnelenanyyaINga1331 “mega-papillae” Feagiasgunaquuintuued davanenisaenl dwaliussdnsam

nsldin (water use efficiency) Wingatu agnalsinunsfnuduiugnssuiidenlesiudnuy mega-papillae

o

a9fin TunsfnuldingUssashiiossysunisduiiauaunisaine mega-papillae Ingodensiasies

genome wide association study (GWAS) Lag QTL-seq HaAINNITIATIE NI UITDIAUIUTILEAIAIIN

o o

Woulgauanwue mega-papillae ageildedAygaavulasiuloun 5 wazdouwinisrumsulageidenis

vy

v a

743189 haplotype analysis saufun1sduAudeyadunasnanisAnwrIdonouni nadwsyed ludagu
0s05g0454200 (OsRopGEF10) Fagnsngaudwimiiiiiedtun1sasne papillae usinEluta nmsAnwiiliin
WsAunugundeulesiudnume mega-papillae slidnannlunisinlulduiulsaiugineiiudss@nsamnisly

Wwesinasiidrmiensuiuanufsuwlamesaaingiionna

ArdAsy: 11, Uanlu, GWAS, QTL-seq, climate change

J1dWasusa omistlasulan | kih 131



a a4 v

AsBAsIzANUgNIsUNd lunvasdiesdulneassyBuiiiesdesiuanunuausseznauwas

9
¥

AUTIAUSHANAANAINUAT
Genome-wide Association Mapping in Thai Local Rice Identifies Loci Linking Seedling

Salt Tolerance to Post-Recovery Yield Components
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Development of Photoperiod-Insensitive and Quality Aromatic Rice

in the Upper Northern Region
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Identification of Quantitative Trait Loci Associated with Stomatal Density in Rice

Using a QTL-seq Approach
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Improvement of KDML105 for Salt and Drought Tolerance by Backcross Breeding
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Rice Breeding for High Temperature Tolerance by Using Backcrossing
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Introgression and Screening of Heat Tolerance QTL (gHT4) in

Rice F1-Double Cross Populations

NOANIEYAY andmun@l, 1 swwiersanal, asuiing Uuwia_l, sunniud aswmsual, eladan dunest, 1A natiu, yuns Sty
v A A oaa . o) o 1 oaa il r20 a2 T Wit Teunden 18

Wewt, Jusy nuaguiuest, T390 wdnyaed?, ananse Juveus!, evgy Sulavw, Ssevs dIumn2 §dy Wewdat, launden @ea

7

RPTIA s o - ‘ v v -
Audugirnssuuazmalulagdinmuiand, 111 gneninermaniussnelng, Smiaunusiil 12120 Usewelng

2 ea ¢ a o ¢ a o
AUINYIAFATVTI UMINYIQULNBATAETAT INYUYANTILUWILEY Llﬂiﬂill 73140

UNANED

nswdsuulasaningiennansliindeanaiuiiouwsswiensnaninueddnd Nddgyed19defe aumad

q

a

nanAuNgduetnndsdmalynaninanas muddediidvunenazusinmwansenuanan1izgungiigalaenis
Wanangiudiinnuniuseauassavate sULUUHUlUTLNSINMSNaNTiUg M3sienendnyazauuSeuy
ldsun1sanenenainasiug (RGD19003-MS280-MS22-B) uazldin3oanuiefitduefiimuiain SNP (Single

saaa o

Nucleotide Polymorphisms) uulaslules 4 aeuglinumuseaudougninlunauiuiugnig udwsunsly
lulnsiauegrediussAniaim (NUE) uagnsldiinegredivssansaim (WUE) duwalfiAngnuaudadl 1 (F1 single-
crosses) 91U 3 @ (F1-SC_RGD24064, F1-SC_RGD24065, F1-SC_RGD24067) uazn1snaulususou1vinliia
Ussmnagnuang il 1 (F1 double-cross 38 F1-DC) 2 ¢ ldun RGD25023 wag RGD25025 (s3sviaviain 112 ¢i)
nsdadenanumumuseanuieunelianmisadeunuaugamniiadsiulsuiousyi 40.2 °C (1aununs
NARBIKUU Augmented Experimental Design) wuaneiiug RGD19003 ansnsavunusieaufoulaeinisiniudn
flianasedredioddy wudortuiugmmmanasgiu N22 @anaadios 3.8%) luuziiudsouneiinisinudn
flanasegszning 74% 9 100% Tsuszavsammesaeiudgnnas F1-DC meldannziedenainasdounuinngs
Usens F1-DC fanadsmsinubnogil 30% (RGD25023) way 33% (RGD25025) smady uenanidamydi i
aefugganay F1-DC §1u9u 40 anewus duszansamnisinmdanigldaniizouldgandianeius s
(RGD19003-MS280-M522-B) TnediiUefifusinisfinuidngatiuils 111% anmsmaaesuanddiifuisnudnsalunis

Waaneuganuay F1-0C nduwildunfdasgnirluiauiseludssvinssasuil 5 dwsunisresenlug nis

WaiugimunusieanizseuselUluouan

Adfgy: nuusienusou, Msfinde, wsesngluana, 41

d1owWasusd omisiasulan | ki 139



n1susuugswugtavenlinumusaanwwandeunlaivanzay
Breeding of Aromatic Rice Varieties for Tolerance to Unfavorable Environmental

Conditions
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Identification of Stable and High-yielding Aromatic Glutinous Rice Lines
Adapted to Rainfed Ecosystems in Northern Thailand
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Evaluation of the Appropriate Gamsnma Radiation Dose by Testing for LDs, of
KU80 Ninlakan Rice Variety
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PSL16617-107-1-7-1: Intermediate Amylose Rice with High Yield
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'Hom Chonlasit 2": Integrated Tolerance to Submergence, BPH, and Major Rice Diseases

for Sustainable Thai Farming.
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Hom Siam 3: A New Fragrant Rice Variety for Saline Soil Challenges, Resistant to Blast

and Bacterial Leaf Blight, Developed Using Marker-Assisted Breeding.
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Utilizing Weedy Rice as a Genetic Resource to Enhance Diversity in Days to Flowering

for Rice Breeding Programs
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Breeding of Special Long Grain Rice Similar to Basmati for Grain Quality Applied by

Single Seed Descent and Pedigree Selection
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NKI14161-89-3-5-1-4-1-1: A Photoperiod-Insensitive Glutinous Rice Line Resistance to
Blast and Gall Midge for Irrigated Lowland Areas
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RGDUO07343-9-13-22-B-B-CPA-B-NKI-1: Early Maturing Non-glutinous Rice Line with Low
Amylose Content, Drought Tolerance, and Resistance to Blast and Bacterial Blight, for

Rainfed Lowland Area
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Glutinous Rice Line Resistant to Blast and Bacterial Blight for Rainfed Lowland Area
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Irrigated Lowland Paddy Areas in the Northeastern Region

7381 auinda’ uazaniy
Wariya Chunjaturas® et al.

! gudifednivuesany 850wl a.vuesy 43120

unfAnge
159U TTRIUANYENIFUEIU ANUYMENNNITINEAT WAZANAMYBIT AL UTUTUUTI WHLAUATS
USudgaiugdaduiienisauasnislduszlevidianis Wannaieiugdnnvniuuds lalsedasuas Tasuniuse

Tsalugl auldaneiugfau NKI17106-5-9-2-2-3-3-3 laannskaniugseninad1idiug nudl Feengdu druniu

(Y 7 1%

solsall Wuugual fudridianediug NKIL6011-19-5 Fafrunuselsaveuluwsis luitugie Tnenaunduluss
ftug nua1 $1uu 3 ads figuditednimussas Ugndndendnaneitusnaunduadeii 3 4ol 2 (BC3F2) ndsanduy
UgnAnidondail 3-9 (BC3F3-BC3F9) uuudumszqa auldaneiug NKI17106-5-9-2-2-3-3-3 idudradlilasieda
uaa o1gifuAIUTEIN 132 Fu Anugaads 103 wufins dfundeann Winandngeds 1,522 Alaniusels 1
wawdniadsluaninulamaassesguiisedn 774 Alansudels snnivwiug nva1 uazdoum 1 lvinandniade
663 uay 686 Alanfusiels fovas 17 uag 13 muaiu Tnandnedsluanmulasuineasns 775 Alansudels
snnniiug nual Alswendneds 712 Alansuseld Sovay 9 udraeiusiiudenudndving 4nndesdun en
7.98 fadwns ni19 2.32 faduns v 1.94 Tadwns JUs195e1 vieslades Aauniwnisdd ladhafiuwdauazsiu
Fn¥evaz 48.4 Usnaeilaagedosay 28.0 guvniiudeandr 91an laiwmdes-lisiu uazdeudnauds Snuasiay

Ao wandnas sunusislsalndiluszegnd A nnseiuLasSuUTENUA

AdnAgy: 17 110 Tadlasiagasuas Tsalugd Aumulsalvgd

J1dWasusa omistlasulan | kih 151



NKI14065-14-1-2-1-5-1-3-2: granllgadrumusialsaludidnenusgnddmivunvauszniu
NKI14065-14-1-2-1-5-1-3-2: A New Photoperiod Insensitive Glutinous Rice Line

with Blast Resistance for Irrigated Lowland Area

q3ivwg vIMues U, uazan
! audidednanauns e.idlosanauns .anauns 47000 Wnséwvi 0-4271-1471
Sakon Nakhon Rice Research Center, Mueang Sakon Nakhon, Sakon Nakhon 47000 Tel. 0-4271-1471

unfnge

Tasamsusudgeiustramielibsediuadtinandngs dumuselsalnd veuluuks uasusasds 1a
Waaeiugirivieldlsediwasdmsvuvausenuauldaeiugaviu NKI14065-14-1-2-1-5-1-3-2 169N
nsHaNAIMNIsEINaE M aneiug KKN06023-NKI-225-1-1-1-4-1 G4 drsundennn iustugual fudnamien

d187ug RGDU10015-5-MAS-32-4-1 Jeinumuselsalud aaninnisveiuuazsulsenuiiduiugne udan

' ' '
o =

naudail 1 uwaniudrmiesaeiug UBN02028-R-R-R-2 defunusislsavevluuis Tugquid 2557 4

D)

o v

wgITet1mueny UgnAntientatgiugnaudan 2 vasniudgnAniend i 3 s 10 wuvduasena 7

e

ca

AugIdedrvuesne auldaneiug NKI14065-14-1-2-1-5-1-3-2 Wudrawilealdlasetiauas ongiiuifeussunm
123 fu anuguade 104 wudwns Winandngegn 1,048 Alansudels nandnadsluanimuamaaasmudide
Tnangiudsanile 9 uvs 736 Alansusels aandiug nu22 way dudines 1 Nlvinandnade 646 uay 659

Alansusials Sevay 14 way 12 MUa1AU NakAnLRAsIUANINWUAININEASASAIANL I UDBNRELYLD 9 Wite 721

v 6

Alansusials geandniug nv22 uwavdulines 1 Avinandniade 660 uaz 637 Alansusels Sevay 9 uar 5 muddiu

]

v
sl A a

Yuierd@enusUiwasnduinia 913na09dv13 ANNEIIRRY 7.56 HadLUAST 1319 2.17 Jadiuns 1 1.81

2

a a v & v = I3 ' a o | ' 1% & v da a °
1aauns IAUUVIUAULUNEAALND EU?WQL?S? BRINFIUAIUYNIFBAINUNIN 3.49 LUU%W?WQJQWW@J@JLLﬂQﬂ]ﬂWW

' o A v '

WueIiuTINuNg nu22 wag dulnes 1 Wellsaniloduiany dnvazmufasunuselsalulluszesnaifnid

q

Wug Nv22 wagdulined 1 AMAINNIYRNLAE SUUTEN LA

o o L4 v v = v i 1 1 v U v
AnenAsy: 917, Trandle, Tnlildetias, Tsalwl, snumulsalud

JdWasusa omistasulan | kin 152



nsauamsdmsudninduuileniinuaadalud1iwug nu79, nuss uaz nulll
Optimizing N6D Media Composition for Enhanced Secondary Embryogenic Callus
Formation in RD79, RD85 and RD111 Varieties
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Effectiveness of Potassium Nitrate Seed Priming for Enhancing Salt Tolerance in Rice
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Effect of CO2 Nanobubbles on Photosynthesis and Growth of Rice cv. KDML105
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Assessment of Carbon Credit Potential from Methane Reduction through Alternate

Wetting and Drying (AWD) Rice Cultivation in the Ayeyarwady Region, Myanmar
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Table 1: Annual Methane Emission Reduction (ER,) in Ayeyarwady Region

Cropping Eligible Area Adjusted Area
Pattern Total Area Single Multiple Total Area Single Multiple

(ha) aeration aeration (ha) Aeration Aeration

(tCOe) (tCOLe) (tCOLe) (tCOLe)
Single 200,474 312,238 484,507 112,114 174,618 270,958
Double 832,895 2,798,997 3,650,866 465,792 1,565,326 2,041,730
Total 1,033,369 3,111,235 4,135,373 577,906 1,739,944 2,312,688
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Optimizing 2-Acetyl-1-Pyrroline (2-AP): Shading and Alternate Wetting and Drying (AWD)

Strategies for Aromatic Rice

Jerico F. Noynay 2, Cattleya Chutteang *, Chanate Malumpong®

! Department of Agriculture- Bureau of Plant Industry, Philippines

2 Research and Development Program, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom,
Thailand

® Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Nakhon Pathom, Thailand

ABSTRACT

Aromatic rice is prone to abiotic stress, which affects both yield and grain quality. Intriguingly, such
stress can elevate levels of 2-acetyl-1-pyrroline (2-AP), a key aromatic compound in rice. This study
investigated the impact of alternate wetting and drying (AWD) and shading on 2-AP content, agronomic traits,
physiological responses, and grain quality in Pathum Thani 1 (PTT1) and Hom Malaiman (HMM) rice cultivars.
A factorial experiment was conducted over three seasons (DS2023, WS2023, DS2024), using continuous
flooding without shade (CF-N), continuous flooding with shade (CF-S), AWD without shade (AWD-N), and AWD
with shade (AWD-S) treatments. Results indicated a positive correlation between proline and 2-AP content
under shaded conditions. While AWD alone did not significantly increase 2-AP, the CF-S and AWD-S
treatments notably elevated 2-AP levels during the dry season, with only AWD-S showing a significant
increase in the wet season. Shading negatively affected growth, yield, and grain quality, decreasing
photosynthetic rate (Pn), transpiration rate (E), and leaf temperature (Tleaf), while increasing intercellular
CO, concentration (Ci), stomatal conductance (gs), and SPAD values. AWD generally promoted growth and
yield, with physiological responses contrasting shading effects, except for Pn and SPAD values. Both shading
and AWD compromised grain quality by increasing chalkiness and reducing amylose content and alkali
digestion. PTT1 and HMM exhibited increased proline under shading, with temperature influencing gas
exchange parameters and SPAD values. In conclusion, combining AWD and shading during the grain-filling

stage can enhance 2-AP content without compromising yield.

Keywords: 2-Acetyl-1-Pyrroline, AWD, Shading
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Data to Develop Indices for Monitoring Rice Yield in Lampang Province, Thailand.
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Evaluation of Growth and Yield of Rice Varieties RD41, RD111, and KU80 Ninlakan Using

Chemical Fertilizers Combined with Secondary Nutrients and Trace Elements
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nsnenenmalulaguazasnnduiniu Climate-Smart Rice tivaananisudssfinvisaunszanly
NEUNBAINTINNDINEUTENULI TWIANINT
Technology and knowledge transfer on climate-smart rice for greenhouse gas mitigation

among farmers in Pho Prathap Chang district, Phichit province
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UNAnga
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Model anansaiimuiesinnuivasnunsnsliansausuimreaninglenaniuasuwladliagedsbu
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nsdenaamaluladnisAnmiaiusdaunmgaiosnsziunanandialuiud
Sunelnsusziiudng Simiaians
Effects of High-Quality Rice Seed Production Technology Transfer on Enhancing Rice
Yield Productivity in Pho Prathap Chang District, Phichit Province
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nsldmnenedafaunasusiunulyaiusshivglunisussdiusiglulaseuluwlasdig
Approach of Using Multispectral Imaging with Artificial Intelligence to Assess Nitrogen

Content in Rice Fields
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The response of riboflavin-pretreated rice seedlings on saline soil

nuafing Feans , Akihiro Ueda 2
! ppdvniwenans anzwmaluladuasnisimuguay umine deringa Inenwaivgs 222 1.2 a.d1und1n e dmeseeu 2.5ge 93210

2 Graduate School of Integrated Sciences for Life, Hiroshima University, 1-4-4 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8528, Japan
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N1531A32MReAUTENVATRRNgNENNTIN NVBITIINABsungudwugNuliasvading
Analysis of Bioactive Compound Composition in Brown Rice of Thai Indigenous Rice

Varieties
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Development of Facial Serum from Lep-nok Rice Bran Extract
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ANSNRAIUINTEUIUNISHANYINNTEUINIEIUAITEANATINGIUN I AURALASITUVIR
Development of a Production Process for Khao Krieb Waw Enriched with Yan Pang Hom

Root Extract and Natural Colorants
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The Study of Storage Methods of Brown Rice on Chemical Composition, Nutritional

Value and Active Ingredients of Brown Rice Grown in Volcanic Soil Area
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BGRH

M990 3 ANUANNIALUNNTATLOUYADEAT 2URIT

wilatm 9%DPPH Inhibition  FRAP (mM Fe(ll)/100g)
Yaduin 1
gaumiivios 36.25+0.12 22.36+1.23
gaumgil 25°C 35.63+0.11 23.23+1.36
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High-Value Rice Bran Ceramides: Extraction and Potential for Cosmeceutical Product
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Techniques for Rainfed Rice Cultivation (Jasmine 105 rice variety) to

Reduce Costs and Increase Production
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Effects of Chitin-biochar Materials on Rice Growth, Yield, and Greenhouse Gas

Emissions
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Volatile Organic Compound from Trichoderma asperelloides TSU1 : Induces Defense

Response and sheath blight disease control.
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An Important Role of Entomopathogenic Fungus Cordyceps javanica PSUC002 on the

growth promoting Oryza sativa L.
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Evaluation of Metarhizium strains for rice planthopper control

W waeuim’’, unma Auny?, J3335500 UTuuAs? , eaunsal S1nenyaudn?, wullied wiesae1n?, Clive Darwell,
a aa 3
A 81378
1 L aa a Y 5§ a [J
AudnAlUlagTINIMNYAT INTINEITBNBATAENT TN UVAAUNIUEY UATUSH 73140
2o g a o P ‘ S o ~
AugiugimnssuuazmaluladBinnuiand ddnnuiauingimansuasinaluladuisnd unusiil 12120

3 ASNUATALINLEY U INGIFBNUATAENS IS NIAANILEY UATUFU 73140

unAnge

wasnszlandtina brown planthopper (BPH), Nilaparvata lugens (Stal) (Hemiptera: Delphacidae)
Hunilsluuasdngiivfidfuesinlagionzetdsdutaugiimaieids nmsmuaudngiielnediisierdunummsd
Huiinsriodanndorlunsinnianisszuinvesuuasdngiy \Wesnelsausas Wy Weswamladen Metarhizium
sp. Iaumnualadiiunntulugusihsuridmiuamuaumdsnslandiinia lunisinwil Idhmaiusoss
Uszmnsndenselandihntenn 34 Smiavesussmalng wiomiwinismdnduilu Wevharudiladeyanms

& &

Wugnssu wenandl dalddndienyseynamdensylandiiniaain 3 Wun laud Jmdnivge Y3Tud wasiwsysel

@

dithumeaeuausuLswestesunlsden nusrasivesideAoiflefndenaneiusiumlafouis
dnsamluntsmusuindsnsslandiinalulssmelneognediss@viam  wanimeasmuidemaladuus
aneiiug lneianie BCCA849 (M. neoanisopliae) wag ARSEF 7450 (M. neoanisopliae) wanannusuusasoUssysns
wiasnsylandthmassiiuiiosnsasiiaue asatutiu anewugdu wu ARSEF11637 (M. clavatum) way ARSEF7486

(M. acridum) WanIAIHTULIIABUTI9A

AdnARY: 113, Metarhizium, AUFULTINNSABLIA, WReNTElanduna

JdWasusa omistlasulan | kih 222



ﬂfnmmnﬁmmeé’mgm%wmu,azmmgumwau%asﬁ Bipolaris oryzae Wwag Exserohilum
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Morphological Differences and Pathogenicity of Bipolaris oryzae and Exserohilum

rostratum Causing Brown Spot Disease in Rice
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N130393%1 Bacillus velezensis lalyian Ché Nnanuulasuanfuuazudladu uazauaudng
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Detection of Macrolactin- and Bacilysin-producing Bacillus velezensis Isolate Ché and

Its Antagonistic Activity Against Rice Bacterial Pathogens
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v00 B. velezensis lolaian Ché uazvaaoulszavsnmlunsdudsnmaaipivlavendeuuniiGuaglsavou
Tuwtuazludaluswasvosdruiisusvasiaiitostulsaiide Gentamicin sulfate + oxytetracycline
hydrochloride Namﬂmiﬁmﬁ?%’aiﬂaﬁium%u%ﬁl B. velezensis laleian Ché (GenBank accession number
JAVKYR000000000.1) hagaumdudmang asianudeyavesdu pks28 Fadudruniawes pks2 gene cluster i
Aetestunsadisans Macrolactin wazdu ywfG s‘ﬁmﬂuﬁuﬁagh Bacilysin gene cluster finthilAeatosiunis
a$19a13 Bacilysin Safumswnvelainiogidsdunumadglunissudatonslsafieangninine Snhdoyad
Apszrilauteanuuulniesdnzneduvesdu pks28 waziu ywfG wazilemsasiamBusaesdiemaiin PCR
fulde B. velezensis lolaan Ché uazuuaiBovinaus Nansnaoawudy pks2B uardy ywfG suiauszanal
1,386 bp. uay 1,056 bp. amuandiu luide 8. velezensis lolsan Che wiiiu fuiulniwesiioonuuuazthuldlu
nsmsrafanadeiiunsmadeulsyans nmlunismunilsafitluanmlsaieunasulamegouselluounan
uenaniinansageulsEansamnniuufiintves 8. velezensis lelaian Ché lunstiudinsaiapiulaves
HouvafiGuanmalsaveuluuisuarludelusauasuesin lusedusesufoinns #1e33 Dual culture nu 1To
wuafiSeURiInG B. velezensis lelwian Ché annsadudsnisasaivlaveatoainglsaveuluuiauarludaluse
waslgfninansiafl Gentamicin sulfate + oxytetracycline hydrochloride agafitfudfamiada Jaandliifiuds

dnanmaaudie B. velezensis lolgian Ché Tunisiniaunduditadiiiemuaulseveuluwisludaseld

AdnAsy: Bacillus velezensis, 1sada , wallaswaniu, vidladu
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