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Abstract

The sweet corn hybrids newly developed during 2020-2021 outperforms that of sweet corn hybrids
developed during 2016-2019 due to more genetic diversity and have improved higher potential germplasm for
developing parental lines. Such elite sweet corn hybrids are under evaluation trials. The development of 2
sweet corn populations resistant to northern corn leaf blight disease, CN-NLBCH66RRSC2 and CN-
NLBHX75RRSC2, has the potential to be germplasm resources for the development sweet corn hybrids resistant
to the disease. Twenty pairs of SSR DNA markers were able to differentiate resistance to northern corn leaf
blight disease. They can be divided into two groups: the HiBrix3 variety as the resistant control (RW) and the
Sweet 54 variety as the weak control (SH).

The waxy corn hybrid, Chainat 2, which has been certified by the Department of Agriculture on August
15, 2019. The optimum planting distance is 75 cm between rows, 20 cm between plants, 1 plant per hole,
should be apply with nitrogen at the rate of 30-40 kg, nitrogen per rai. The elite white-purple waxy corn hybrid,
CNW18109 and the elite white waxy corn hybrid, CNW18178 and the elite purple waxy corn hybrid, UT121122
are a high eating quality waxy corn. These will propose to certify to the Department of ‘Agriculture during the
years 2023-2025. The native waxy corn, Tien Mun-Pu Uthai Thani, that has been improved to ensure consistency
of production and eating quality can be disseminated to farmers to take advantage. The search for three SNIPs
molecular markers was able to select waxy corn for high eating quality.

The elite baby corn hybrid, HY084656 is high yield and quality that is.not different from the commercial
baby corn variety. The characteristics of the product were suitable'both for fresh market and for the processed
products industry. The elite baby corn hybrid will be proposed for certification to the Department of Agriculture
in 2023. The production of the elite baby corn hybrid, HY084656 should use a distance of 75 cm between the
rows and use a distance of 25 cm between the holes for 3 plants per hole or use a distance between the holes
of 20 cm for 2 plants per hole and apply NPK chemical fertilizer at the rate of 0.5 times the recommended soil
analysis value. It will provide the most cost-effective production.

The evaluation of specialty corn.line for resistance to foliar diseases could identified some specialty
corn lines with high resistance to northern corn leaf blight disease, (H49/Bic)F4)-29211 is sweet corn and the
waxy corn line, AGWX20-B-44-B=1-2: The evaluation found that 18 specialty corn lines that are resistant to the
disease can be used as a genetic source for the development of specialty corn varieties that are resistant to

northern corn leaf blight disease.
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RRSC1S1 dinidendufifianunsiia uaznaudtosesiuiidmden 16 CN-NLBCH66-RRSC1S2 wag CN-NLBHXT75-RRSC1S2
amnuivnaes Audideitlsdeum

U 2563 gaude UgnnaseumInunulsa waskaudmseninasyans

msnaasulsAaneiugHaNFedfl 2 (52) MnUsEInTITNAMITY CN-NLBCH66-RRSC1S2 Way CN-NLBHXT5-
RRSC152 Tneugniminavmuiugiiseunerelsalulysiunalve) Wugleuind 3 iWuumsovueniieduwdsgniosanmy
Tselulviiuseilvg) letnlnemueny 3 dUami shmsugnideranmmlsalulmiusalvelnemmesngons emdat e
fidoruasyunequiitnl Ugnaneviugausiesiafl 2 99nUse1ns ON-NLBCH66-RRSCIS2 wais, CNENLBHX75-RRSC1S2 a9
Tuuasiiumseuuenduwdwndidelsalulvliunalg) nmendimsUgnuansouuenud’ 2.8Uami dadenaeriusiisien
dumustelselulysiunalve) Suiludulselifu 15 Wesidud anuiinaces audisefeliFedl

NINANYIUTENT19UTEINT Ug nUTEU NIV 1IlNANIUL CN-NELBCH66-RRSC1S2 Wag CN-NLBHX75-RRSC1S2
Andenduiiidnuasyaimsinunsiia uassaduseninesenng Iignnatsmitsnng Wethluussdiunanan aonui
nnaes AudIdenlsteum

U 2563 gaANU Ussdlunanang nNaLserinaUszdng

UgnansasiilsanmsnanssrineUszanns 2 Ussanng Tiszegtan 75x25 wufins Sy 2 wenseuiaseon uan
817 5 W03 WU emandnsiuiy 2 wad ndsnlilaiuudeninuds 20 u warTufind nuaenenmsinunsiidfey
amuiinnass guiideiialsdoum

U 2564 goueia a319Use¥INT CN-NLBCHE6-RRSC2 Uy CN-NLBHX75-RRSC2

Ugnanestusnaniniesdafl 2.2 figadenldanneussdiunardngnuaussrinssrnai 2 Usssng Saiuna
msdndenanmsnaaeulsafl Aodseding CNeNLBCH66-RRSC1S2 way CN-NLBHX75-RRSC1S2 nausammelutsznns 1ot
Uszn3 CN-NLBCH66-RRSC2 Wa CN-NLBHX75-RRSC2 amuiivaaes gudidefinlsdoum

U 2564 e NAdeUANNTIVIWENSUTUUTUSvans

ypaourLi Tt esmE U stUssrnslunstinandnesysernsdrilnevuie 2 Uszanns luwsagsoums
Andon TakA CN-NLBCH66-RRSCO , CN-NLBHX75-RRSCO , CN-NLBCH66-RRSC1, CN-NLBHX75-RRSC1, CN-NLBCH66-RRSC2
uaz CN-NLBHX75RRSC2 iilormnnminviiluusiarseusesnmisdniden Tnefiiusdmlnavnmugnuauiidunisdud
Sumageunanaslitissnin 4 Wug aniiveaes gudideiialitoum

2) msUSuUIugd1INAnI

sflumsideriguiisefivlsdoum sseznadidiums 2559-2564

Teniumsive

TusiasTvesnsdiiunmide aslssneudenmssidunumdn foil

1. mawmnnaneiugduun Wedndendumeriusviowidmiumsairaiugqneean TngldiBnnausaies (selfing
hybridization) 883 aifias it ertugnssudmlnamilulassnsuiuueiug Samfumsdaiugauus TR (pedigree
method) Wl oldaneiug Bulusaiuil 45 Fajanduguauduanowus W ondnwdasiug dnlnavugnuaunnaes
(experimental hybrid) vi3araudmivaeiugnaaeu (testcross hybrid)
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2. mndnmdnustrlnemmugniauvaaes Amdenaneitusduusatnlnavmuidadenty Sugnasdwane
Wug Inefiansandnanuwana1meiugnssuaIndeyause IANug waenand uamenuglnonsmuaNayeasnas (hand-
controlled pollination) dausasd wivaestusnaaouy 1¥nsugnanewusBuiusadild Sunisdndonaduivaneriug
viadey (tester line) ludnsuan 4:1 Weflsszezoenmennentonenaneiugduusn WiliSuazosunasanuniveseius
ypARUWINTY Lanfuisdaiusgnuanaeiuguusautavaneiug \usdaiuinivamugnuauveae oy
vhdnssuiumsAndengnuaun s usialy

3. msndmdaiusirlnevmugnuaRisiu (elite hybrid) mevdsmnnsdadend1inevmugnrauildianiy
Tninnnsussduiusdunousing q dhaeiugwelasaeiiusuivesguauwaumaudumeug le3smenadu
metuglasnsmunuazeounas enansdaiugiminamugnraufivuvatuluvssduiunuduneusineg dely

4. msneUTinaudemiuganeiugiswivestnlnavauguaufiduiiniunsdadengnaaslunsussduiug
Funausingg thaneusweusivestninavmugnuaRisulgnluwamauiug ussrneUsinaudeiugfe B memauiaes
Tuuslazeaneiug

3) maFeuifisuiesduiugdnalnava

filumideiiguditefilsdoum ssoznadiiiums 2559-2564

Tenilumside

AUHUNSYIRABILUU Augmented Design in RCB lsifien Ugnnaaeuluduggui TATIziAuwUsUTIU (Analysis
of Variance) Tngl#lusunsuafiidi3agy Plant Breeding Tools (Sales et al, 2013) Snugnrasmnanduusastiuegiunis
Andenaeiusviousifisnandwanewus uasBmsnauiudiiieairqriamaaes Ugndnlwavmugnuauvaaodagly
TEULVNTENINUM 75 [WURIAT Tv88seninmau 25 wuRlng i LausevauUgniniu 1 uaweulasees (plot)
UftRguasnulagiBmanaspuvesmanantmlnavmuiiauasiingas (GAP) TuiindeyadnuasmemsimnsuayHanas
suademstuiindeyamideialsuasiionaumng sy @andiddenlsuasionaumneg sy, 2562)

4) mafBeuiisunnsgIuNLsdIlnAnI

sflumsideriguiisefivlsdoum quiitoiidlsfodm quiiseinlsaman szosnandiiums 2559-2564

Tenilumside

THUKUNTIVIARDILUY Alpha-lattice 3® rectangular lattice 3117 2 91 Ugnvindeulusuggsu Jnsisviam
wUsUTIuTI (Combine analysis of Variance) Ingldlusunsuadfidusagy Plant Breeding Tools dmuugnueninuluusiayy
usgfumsdmdendrinevmugoranvnaosnnsUSoudsudowiu Ugniminavmugnuasiisulagdssesiesring
O3 75 LURLNT SeerIEniaviau 25 lwuReing $1uiu 1 dudeviqu Ygndiuau 2 undsieudasees (plot) UjURauasnulag
Frswnmsguveamsuasi e uiiauazmnzay (GAP) Tuiindesadnuamenisinussuazkananmugiionsiuiin
Toyanuddeilswasivnnunuma sy

5) maFsuisulutiasuiugdrinemo

fflumsAdeiausifofivlsdoum qusifefivlsdodm quéideiivliama szoznadiiums 2559-2564

TWeniumside

VNURUNITNAABILUU randomized complete block design Ay 3 6?}:1 U@Jm/maaﬂuﬁuq@jﬂu APTIEADNSNA
winvesiugnIsiuINUduius seninaiiugnssuiuanimiandes (GGE biplot analysis) (Yan, 2001; Yan and Tinker, 2006)
Ineldlusunsudmsieviadfdnsagy Plant Breeding Tools d1uaugnuauf LdquLLﬁaxﬂﬁ'ﬁuaq AUMIAALE DT IIWARITY
gnaaRAuINMITsufiguinnsgu Ygndmlnavmugnuaudinulaglissesrinese ninund 75 WuRluins sseesenin
Vigu 25 WuRmes 31w 1 dusieviay Ugninuau 2 unseaudasgies (plot) UdRguasnulaeiSnsuinsguvessudn
Fnlnavnuiifuazianzay (GAP) Suiindoyadnuaymamanuasuazsandnnugienstufinteyanideiialsuaziie
VALNUNG 11U
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6) maSeuiisululsineasnswugdalnanan

sdumsidefiguiisofivlsdoum quiisofinlsdodm quiideialsaman szosnandidiums 2559-2564

Wnlumside

TNUNUNTNARBILUY randomized complete block design 311U 3 %1 Yannaaeuludugge Jnevidnsna
winuesiugnIsuuINURduIuS e siugnIsuiuanwwInden (GGE biplot analysis) lneldilusunsiinseiadndnsagy
Plant Breeding Tools $1nugnuaufisiluusiasidueg funsdadontninevmugnuaufisunnmsseudiouluiesdiu
Ugndmlwavmugnuasmivulngldsseeriieseninoun 75 WuRlung sseyseyiimigy 25 Wwudns 1 1 sdustevqu Ugn
U 2 wnwaudasges (plot) U URuasnwlag I nNsunsgIuvenIsxa pdrlwpvuA Auaziinzay (GAP) Tuiin
ToyadnwEIINISINYRTUATRANG AN LA an1sTUTINToyanideiivlsuae amaunund s

7) AnwndamunUgnanenuguiilunsdamdenugdnalnavugnuaunugaeal 84-1

sfumsidefiguiitoanan svvnanduiiums 2559-2559

TWenilumsidy

UgniUSuiiieu 2 nssuds Ao Shaungnanesiugusiuel « aneusurive 2 Snm Ae 21 uaw 4.1 Tasutsituiign
oonu 2 dau dwsu 2 neAB wiasnsnAsugndideuseusaeislssuariuau 5 wenvdaniu 1 §Uai Ugn
Frlnaaeiuguviug Cleiogss neudiuiu 3 Ju udRwnumelgnaneiiusuvine Cleios3s Inglissezignszezuan 75x20
WuRwes 3o 1 susiava vawgndanumsiadmunuiviienewen wivanaaes 8us 600 dadans/ls Tdde 15-15-15
Sn 50 Alan3u/ls wiosgnuarlate 46-0-0 §nm 30 Alan3u/ls Tneuuidld 2 ads fley 25 waw 40 Yu lefssvereansen
darlunandauile aentemendagiileduilnevuEuunsdenendal vauiivenendafdsgnieviuseluss (flag lead ifiu
Aeniindrlnalusendaslodonty 95100 Yu laeduiudanuaugnay 7aa lufuiliiufen 525 x 10 wns (Sasum
Ugn 2:1) uaz fufituien 4.50 x 10 s @n5uaugn 4:1) thanaeridulfvde 11 wWesdud nemsiwdadauen
PWIAAIBAZUNT 4 U AD VUIALFURIUAUENAIN 65 7.5 80Maz 85 1A LUAT UAINIMAROUA UNTWUAATUS
WRHUWEUAYTIUANGANNSENINTIUTTME T-test

o A ¥ v £ %% o a e
8) nsAndant 1 wan i ulsaluludunaligidteiAsasiunen e
munsIdeiaudideilsveuuni sspgaiums 2561-2563
AFAuNTIVY
& a o A a ad
YURBUT 1 NMIARLEDNLAS DILNERDULE
1. 3UTdIeg 1 Ilnaviin Ngndadenanuditumnu (Bulk resistant) kazseune aalsalulviluna
Tviey (Bulk susceptible) aumaiuguseuiiau launiugleuing 3 @eusesslsalulydunalve)) siuglausng 53 uasd1alng
wnu 54 Funusielselulwiusalva) Agudideiialsdoum mntuduieguaiafidue diludeudnlnamuniu
[ : I3 o 1 | A v a & 12 v a & v o &
Jugwdn 9 Yszanas 0.1 nsu Tdadlulns sidlulasiauas ualiaeBenduns udiaiafidueainynanndniagy Plant
DNA Extraction kit (Vivantis Technology) 97nduliiiluinaaninuaz U3 unam o ud eins e and uwasd anue1indu
A260/A280 thensavaneuewiau 2 dnsiieniulinigamgll doC dmsunmsihunldlunsveaes wazil —200C dmsu
[ v aa Vo
Wurdsdwwelilnaly
2. SIUTINLALA UNLAT 09111187 16 Wiole un random amplified polymorphic DNA (RAPD) markers
(Khampila et al., 2008; Barakat et al., 2009) inter simple sequence repeat (ISSR) markers (Barakat et al., 2009) sequence
characterized amplified region (SCAR) markers (Barakat et al., 2009) simple sequence repeat (SSR) markers (Agyayal® Wag
NUNWTIE, 2556; WUWNTTA, 2557; Wang et al, 2012; Osman et al., 2015; Puttarach et al,, 2016)
3. mefiudinafBueseUiiseidens
3.1 nedauan1EN mNzaula wn A uduaes 10X buffer, MgCl2, dNTP, DNA template, Taq
polymerase uag lwsiues
3.2 negeug i v mnzandmsun1sduseringlnsiwes dudd uelumsi uuSinamo wed
annealing

3.3 VI UINNUTOUTAL A
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4. AT NEDUNANANTT DS
4.1 WNUUATYDINANAANT 9159101514 random amplified polymorphic DNA (RAPD) markers Ul
Wwaoznilsa 1.2% AFsAdes Visafe mynaourumHandnfideninelfuase
4.2 UNUUIRUBIHANAANG 015N inter simple sequence repeat (ISSR) markers vuaznlsa
29% Tneld loading dye nsrvdeuILARaRARIT oS MelFudueas RaRY
4.3 WNULNATBINARARNTD1591NMS MY sequence characterized amplified region (SCAR) markers Uu
waeznlad 1.2% Tiiudden SYBER Gold avadeuuuerananiideninelfuauwoasdaiintiu
4.4 WINUUPUBINANARNTD1591nM51Y simple sequence repeat (SSR) markers Ulaa TwaezA3aan
1317 6.7% 1eeld 1X TBE buffer
5. AnneiminsiesiuanmouiiBueilirnuuwandtussrndnlnevmsumnulsawazsounese
Tsrluluiiunalvey
6. @Unan1Ivnaes
Fumeud 2 msradend lnevmugmlsalulud unalvig)
1. uraiaegediinavmu. Aquditefaldoum diluseut mlwavmusmiudutugn 4 Yssano
0.1 n3u ldadlulns siidlulnsiouman valiazidoadune udadaddueainyaaradns agu Plant DNA Extraction kit
(Vivantis Technology) mﬂﬂ?ﬂﬁﬁﬂﬂ”’s’mz:umwuasﬂ%mmﬁ Lﬁuﬁwm’%mammﬁuuﬁaﬁmmmmﬁu A260/A280 hansazany
Adueutadu 2 dudieiulifigamatl doC dwsumshuldlumsmaass uagil -200€ dwiudundshiduelldsiely
2. msfinUinaiiduedslnswesfiausasuundrinevugumulseuazs ouneselsalulviuna
Tngylet
3. pyRdeUAUALRLSMSTUENISY MsnsUSsuiisumumiled wazauasveauRdwe Tnain
Unnguauiiduelidydnualdu 1 waghivmnguavidwelidydnualidu 0 asumuglianuduiusielusunsy NTSYS-
pc 3u 2.01e EONNTIANGUWUU UPGMA (unweighted pair group.method with arithimethic mean)
3. ARTeriuaaiunanIveaes

Ranssuil 2 euazianiugdnTnadramien

1) mswauwugdlwadramietgnue

slumsifeniquiifenielsdoum wrauiitouasiaunmdaiusivany3 stoznandudiums 2559-2564

Tandun1TIde

M sNauTUS L UURaLRleY kagdmdanateiuglae IS AndenLuuduUsIaTInAunsAndanuuuiinge
w07 lefmunazAnidenaneiugewsidnalnadnie Tas Ugnanetuginlnadrimioadanineg Aadenduid
SnwuEnaanensie wuszuuTnuauss Liindy vumuselsanislu duvsiingr wWaenvuilindedia 1Wusu
Mndunansiewesuidnden WlAsudlefsrszanunimeaisyiver Tasuonifusein

wanand i wilsgnranvaaedldds testcross TngUgnaneiugininatrmismeiuguansiosis
7l 36 (S5-Se) nanliffuaneusviefidnidon iendnuaniudgnuay Wefszozanuinisaiszingt uwdnsnluusioy
Ay dnladandognuaunanosildussdunondalumaioudoudesiu  ussAadondinadnamien

anuaNfeu Ussiliunandnnutunaume Aoty

)

2) maFeuiisuidesduiugiralnadramden

sfumsidenquiidenilsdoum steznandifiums 2559-2564

Wauilumdy

MAUNUNITNAADULUYU Augmented Design in RCB laifie Ugnnaaeuludugory Jasigvianuuysusiu
(Analysis of Variance) Tngldlusunsuaifdngagy Plant Breeding Tools Swaugnuamnassluusiardiuegiunts
Aadenaeiugreusiiumandwaeius uaziBnsuaniudiioainsgnuaunaaes Tnefidnlnadamiegnuasd
JuiugnsdluiugiuSeudioy S 4-6 fiug Ygndnlwednmilesgnuauneaedaeldszesiesenitmns 75
\WUALIAT S2ErTEnIavay 25 WwURing 31U 1 dudevgu unie1 5 wes Ugnduiu 1 undsieuuasgas (plot) UHUR
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auadnwlagisn1sunsgIuveINNantlnadIwmlediauasiiangay (GAP) Jufintoyadnuuen1anisinynsuag
nandnsuaiian1siuiindoyanuideiivlsuasivnawnundanu

3) mswseuiiisusasgrunusdrlnadrumien

filumATefiguiisefivlsdoum quiidefvlsdod quiidoussianudaiugivan ssesnadiiums
2559-2564

Wauilumsidy

THUHLNTMARBIUY randomized complete block design $113u 3 91 Ugnvinaeuludugauy Saszsiaam
wsusnusuiiieinsandadendninatmiegnaaufieu gndnlnadrimiegnuaniislagldszogineszming
W07 75 LUANT Srerseninaay 25 Wulues 119U 1 dudenau uaend 5 wns Ugninuiu 2 unideudasdes
(plot) UtRguasnwlaeiBnsunmsgiuvesnsnaninilnadumiiifuaznzay (GAP) duiindeyadnuaizmng
nsinuaskazkandnnualen1stuiinteyanuideivlsuas Rmaunundsany

4) nmsw3suiteuluesduiuginalnadramilen

filumATefiguiitefivlsdoum  quiidoivlsdodmi qudifoussiannansmaauyd  qudidoials
veuuny AudIfouasiannwdoiugiivanys uasaudidofivlsana audidouasimunnsnumsaluri ssoziandiiuns
2559-2564

Wauiumside

THUHLNTNARBILUY randomized complete block design $119u 3 91 Ugnvinaeulufugauy Sasesiaam
wausnusuiefinsandadendninadmiegnaaufieu Ugndnlwmiimiergnuaniisilagldszogineszming
Wod 75 WURIAT SreyIEviavgu 25 WwuAlins 910U 1 Audevay ke 5 W Ugnidiuau 2 undseudasdey
(plot) UftRguasnwlagiBnsunmsgruvesnsnaninilnadmieriifuasnzan (GAP) Juiindeyadnuaizig
nsinuRskagNandnnuaiionmstuindeyaiduivlsuas Nanawuna sy

5) mawseuiisululsinensnswugdnalwat1amilen

filumAdeilsinnsnsdsrindoum Geddval awys e gwssay3 gVl uazaman szeziaduliums 2559-
2564

Tandun1TIde

VNLHUNITNNABILUU randomized complete block design 311U 3 Ggﬂ UQﬂwmaaUIuﬁuq@jNu AATIZAIM
weunusuieinsandadendnlnadnmiegnaaufieu Ugndnlnadruviegnuaniisilagldszogineszming
Wod 75 WUl SreysEvdiavqu 25 WwuAluns 919U 1 dusevay wanend 5 wes Ugndiuiu 2 umseudasges
(plot) UftRguasnulae B simsguvesnmsnanilnadnmiiifuaznzay (GAP) duiindeyadnuaizmg

nsinuRskagNandanNAtlonITTuindeyaideivlsuas Hnaununa sy

6) MsuSulgeUszrnstnalnafisunuiiaswugiuyaiesiil

Y
fflumsidengquiifeuasiannmsinuaseivsd szesnandiiiung 2559-2564
TAnduM I

9Uand 1-7 liflununsvaass

- FBUHTANINE09

nsfndenuarUTulgIUTErnsfEISMIdadonuuU S1 recurrent selection 1 luuslazseunisdnidenay
Usznausie 3 gauan leud 1) msarseneiudnansaestiai 1 2) Ussilluameiuguaudaiesdnd 1 uazdndenaewus
dioansan 3) dadenuuavadsusssnsiuil 2 Ssdiduoumssidunudsd

1. madaenuariutssszensdilneiudoniugiiuy

nsAndenuaryTuUTUsEansanliunislugis 1 gaiau 2558 fe 30 fugney 2564 vinsaadenlay 2 g
Ugn fnwasBonded
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q@ﬁ 1 mﬁa%f’mmaﬁuﬁ:mauﬁuaﬁaﬁ 1 (Ueuuszanns 2559)

Ugninmeiugiudoniuifiounsuiosadunamauiug Tagldazosiheszriaun 75 wufiuns sz
i 20 Leufams $1uan 1 dusioviay un1e1 5 wes luituil 0.5 15 Weflsszezesnaenyiniswausiedluusiazdszanns
Tnednidonduiiifigrluiazuon 5-10 duseuns dewfuiRendmdonsuiildsuniwmaniiedneds  vasfufen
Andeninfialilsuszvnsas 500 dn neimziwdaiuldsesuentin

97 2 Ussilumeriudnansiesdai 1 uazdnidonaneiudiitonausin @euuseann 2559)

Ugnanewugnauiaesindl 1 Aldsunsdmdenaduiamaniug Tngldszosinsevinun 75 wufiuns
FEVINAY 20 WUAWAT T1U9U 1 AUFDVaN wade1d 5 WAT 91W3U 500 wovedwsavaneiiug neufsssegaanaen
Fadenuarfifidnuaradniade Andenwnnasiuiiidnvas off type senly Wanududuresnisdmdondosay 20 I
Ied1uan 100 uasiodszvng efsszeveenaenyhmssailuuszannsiuy bulk full-sib Tasutsaiednnuunesniy
A3saz 50 un auazesunasignilmisnanduludunasiudednilmis 50 un uaznsevhaduiraduiodtu deu
Auendadenduiifdnuuzingnads udeiin nemzdayndunasynaneiugiausiesiai 1 dldsunisdaden
UMY Lﬂuﬂimﬂﬁauﬁmﬁaﬂﬁ 15ufi 1

qﬁm 3 ﬂﬂLaaﬂi?llLLauﬁ‘i’NU‘iw%’miiuW 2 (Yauuszanay 2560)

ﬂaﬂﬂivmm'ﬁuw 1 soufmidendl 1 vesusazUszansaduntasueniing (isolation block) Ineldfszaziing
FEWIIWUOT 75 LURIAT 5813198 20 wuflung 91uiu 1 muma‘wqm reufssveveonaenaniEenduiiidnuae laiifis
U fleflsszazesnaontdesliudasuszmnsldsuniswamnasmusssund - dadensuiliafisluneumafudeniin
Fuieailn wagnzumeaidasuiudulszunsseudaidend 1 fuil 2

97 4 msadeenefusnaniiesiail 1 @euuszanu 2560)

Fudunssuieaiuluggi 1

97 5 Ussiliumeiudnansaiesiai 1 uasdnidonaeiudiilenausin @eulszana 2561)

fudumasudeaiuluggil 2 ldussanssoudaidond 2 fuit1

97 6 AadensauuaradeUszansiuil 2 @euusyana2561)

sudumssudeaiuluggil 3 ldussansseudaldend 2 §ud 2

97 7 Msairseneusnansestail 1 @yuseanm 2562)

sufunsuieaiuluggi 1

q97 8 Uszillumeiudnansesiail 1 uasdnidonaneiudiilenausin Deulszana 2562)

97 9 AadensauuaradUszanaIuil 2 @euuszanm 2563)

sufumsudeaiuluggi 3 ldusssnsseudadent 3 fuf 2

Qa7 10 MavsulgsUssnstnInafsuiudesiusiuyarisil

Ugnusziliuanummtivesnisaniien

7) mamusantiwafiew/drandsiustudissdmiuduuvasiugnsslulassnisusuugaiug

filumAdenauiifeilsdoum steznadiiiums 2559-2564

Wauiunsidy

1. milﬁmam’mu,azmﬁﬂmvﬁaﬁuqﬂiimﬁuﬁ:ﬁuLﬁawaﬁwﬂwmEjﬂam

1.1 Anwidoyameazidonundsiugnssuvioundslgniminafiow/drmitudor mnyeaadiiauiuay
Uszaumsal naenaumssIuTudeyaanienans 1wy wilide 5180138 Ineniinug unaay Asfanisneg Wusu Lite
ssdeyadmsufiviegsiugnasufivainunasingeg suiimadentisssesnamseeniudeiugnisy  fos
onlutssyznafianusaiudmilflunsvensunsiusls

1.2 msAnwnaAauy L5U33U3auﬁu§ﬂiiuﬁﬁﬂaiwmLﬁau/ﬁ’fnmﬁmﬁmﬁm PNUNEWN 9 U Tuwdas
\nwnsng aanm uazAudviieaniimaaowineg Wudu mudld@nudeyaneazidenande 1.1.1 ud

1.3 mafiunurudeys fadutunoundsiifienudy deyadlferadutoyadsgmnin (Qualitative Data)
fio douafilildsuay lildtinmslisiasiaviiosihluinmesineeda widudennuvdedoaume 1éud astudin
UszdR uazdoyasineg AReiuiiviilasus Sﬁ’ayjaLﬁmé’uﬁmdn%mﬁuﬁﬂaﬂu passport data 1wazidenlung

U
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Tudin leun Fewug dnwaszity duileguesitn Snvaridevesity Tediiu Suiliusiusm wazaauiiiusiusm msld
Uselomishag andesiug naeaaumstuiinamdieanuil vdemssrysudsuilanlngldszuu GPS it
dertugnssuiugiudesinuraldliluonsuresguéiden  WieldusslonilumsveneUimnaudamiusias i
Ls?iuaﬁuqﬂiim

2. M3veneUBnadaiuuasUssdudorugnesuinlnadrilnadtow/ drandeiudes

2.1 Vmsugnideiugnasuiusiudlesiiuusnld wenmdnduun szesheszviun 075 1uns
veeadnmeieiameanudnieiodiiu 2 wlsrevay szervinaseingdu 0.25 wns wnde1 5 wes Suanliides
11 10 um edmlwariiou/Amidsszozeanaen smsmusumsnasnasnielu (sibbing) uiagsiug 1AL
dowdeiusreranuinsaisrinenluud anerutundaiug namnssdaiudluwiasiug Wusdeiuglilutondy
udeiugnssumesmudifer ilenslivsslonilunuufudseiudsely

2.2 AnvdnuuzUszdniusvowusagiegns tuiindeyadnuuzdrilnedninaitou/dumiefudody
wlameaesde 2.1 93 5 svey Ausszeviund stesalaivlnuddu svezeonnen svozinna uay svesiuEn
Wug Anwansu lu nen wa uaziuan 81989970 Descriptors for Maize v84 IBPGR uaztufinfeyadnuagnuuuy
wansdnunzUszusiviivosnnzidou (an.2) vesnssduasesiugiin nsudvnsinuns

8) Mmifnwdnwazuszimuivesdnlnadrimiedditgnuaufiaunasaieiugwous

sflumsideniquiifouasiannmsinunseiivat szesaniiiunis 2561-2561

AUy

imsvgndninadrimilegnuasfinulasaeiugnoud L3e17 54405 39U 6 kad Anwdnuuzysedn
fusvesusiainagne Tufindoyadnunirusysiug v 3 svos Rustsvegiund ssezeannon way seovanunvees

nen JuiindeyadnuaemunuunanidnuuzseIiudiiviiveannzilen (AN.2) venasRuATosiusiy nsuivinis
LA

9) MsAnwanwazUszITRugvasd lnadmleaugnutiguasvsIil

fflumsidenigquiifouasiannmsinunsauasiesll svovnansudums 2559-2560

AU

Ugntalnatimileaiugniuds uaden 6.4ums 91uau 10 wan Anwuasduiindeyadnuuzysediug siu
3 sv8y fuslsrERundn Seoxeanaon tay sBYANLININaTIEIne1 Tufindeyadnuasmuuuuuansdnunzdsed

o & .«:4'

Wugnwnvesaneiley (AN.2) YosnadANaTosiugiY NsuivINIsnuns
10) AnwimsdanissanevnsimanzauaiiuanA Az HanAn T Tnad1mTsagnrauTuSALL
filumsAferigueifouagiannmsinunseiivsi szezaniiiunig 2559-2559
TAuiiunside
MUNLUUY RCBIF 3 6

nssuisUsEnouenislats N-P-K fiszdusine Téun
1) N-PKauAInsIenau

2)  O-PKmuATATIEVAY

3) 0.5 N-P-K anua1dnssiau
4)  L5N-P-K auAIinsnsviau
5 N-0-K anuAinsesinu

6)  N-0.5P-K aueAiLAsIsvau
7 N-1.5P-K mum1insneviau
8)  N-P-0 muANIATIEVAL

9)  N-P-0.5K muA1ins e Ay
10)  N-P-1.5K nudn3asnginu
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- 3FUjUANmaas
LﬁwﬁasmﬁuuaﬁwmzﬁﬁmmmﬁﬁﬂuﬁuﬁauﬂqﬂLLawﬁaUQﬂﬁizﬁU 0-20 way 20-50 \wuRWUAT Lilovh

miﬂﬁxLﬁuﬂ%mmij&Jﬁ%éfaﬁdmuﬁwLLuxﬁ’lmislﬁﬁij&Jmuﬂ'ﬁmiwﬁﬁu Tngldinaeinmslddomuaniiasginurensy
1N 15NYAT (2553) lalm3euAumenia 3 Lagkna 7 udnsiufunsouenses uwusadilvuiaulasges 4.5x 6 WS
T iuwsazuuasgeevineiy 1.50 was Ygndnlnathamilesdingnuan lngldssezUan 0.75x 0.25 wns 311w 1 fu
Aevay 911U 6 Lnraulasdey

Tédeainiuuulselusosnoutgning 0.5 N-PK iledmlnaiindeusiy 25 Yu latelulnsiauiinde neldidu
190U NY19AINUEIUGNUTEUI 10 LEURLLAT LEINTIUNAY AUEmanan91n 4 waanans RudilAuies 3 x 5
AN3I9URs WuRenanandnanniendeTuidnlnadnuwdssenlwusiuiu 50 Weddudluusasudassasuds 20 Su
dudegeuiiiiotnsginiaadl Tiaszdan uwdsusiulaesin wazwdsdrunnuususau (partition of sum
squres) luusiazs191M13

Jufintayadnuuenianisinuasiaznandnnuadon1sduiindeyanuidenvliuasionaunung s
@1 TeRglsuazanaununday, 2562)

11) Anwszezdgnilvanzausenisuanvastnlnadrmilsagnuauiugaiu

sfumsideniquiifouasiannmsinunsgiivst szesandiiunns 2559-2559

WA Nfun1TIvY

MIUHUNISNAABILUY RCB & 3 41 IngldsyozUgn 9 vy seugTeninlnIxTEeEIEnINey (Wns) el
1) 0.65x0.20 (8m51Us0nT 12,307 fiusials)

2) 0.65x0.25 (Bn51UsEvINT 9,846 Ausols)
3) 0.65x0.30 (Bn31UsEVINT 8,205 Ausols)
4) 0.75x0.20 (8n51UsEWINS 10,666 Aunals)
5) 0.75x0.25 (8n31Us8vnT 8,533 Ausols)
6) 0.75x0.30 (Bn51UsEWNS 7,111 fiusiols)
7) 0.85x0.20 (n51Us01Nn5 9,411 Ausals)
8) 0.85x0.25 (n31Us01NS 7,529 Aunals)
(

9) 0.85x0.30 (8m31UseNT 6,274 Ausials)
- FBU{URn1sVIeaes

1) sorvinaseinonm 0.65 @R Ugnanuau 7 und 812 6 wims WiUAe: 5 uaanats 812 4.1 was Ny
Ry 13.32 mstans

2) sy8g1esEIinang 0.755n5 Ugnsiuu 6 uem 872 6 wes 1uiiien 4 wnanans 877 4.4 s Auiliiu
ey 13.20 msraing

3) syoyesEaNgd 0.85 1R Ugnd1uau 5 und 812 6 Wwes LuAe 3 waanas 812 5.2 wns Hufifu
Ry 13.26 masraiies

Juiindeyadnuaienenisinunsuagnandanueion siuiindeyaideivl suas onaummngsau
(@EavuIsenvlSharNInALNUNSIY, 2562)

12) Anwiegmisiiuifeauazaguaniivanzaudwmiuannmdnlnadramiendias
sfumsidenigquiifouasiannmsinunseiivsi ssesandiiiunng 2559-2559
WANLUNTIAY
1) WALNTSYIAABY MWAUNIVIAGOILUY RCBD 13w 4 61 Ugnnnaev 2 g Téun nauds 2562/2563 wasdu
qaru 2563 $1uan 2 areiitug TAun UT121122 wag UT121120 Sinssas dil
- g wandavdiuseniva 16 Tu
- g wandnndsiusenl 18 fu

& o a v o 9
- Lﬂummwawawanuaaﬂlm 20 U
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- A mandavdsIueenlu 22 fu
- A mandavdsIueenlu 24 Tu
2) FBUJURNMMAR0S

wisuA lon 3 $1uau 1 a3 wu 5 $1uau 1 ads Tadeninduetenasns 500 Alanfusels iilo
USuussiu uazlansiuseiaieansauiu dou 1 nds

gouad U 2562/2563 Ugninlnad1iniles 310U 6 undsendasges wade1l 5 wuns svezdgn
0.75x0.25 wns Taeindisosiiundoutan qns 18-46-0 8man 21 Alansusiels wauduteiniigns 0-0-60 Sasn 17
Alansusiels noaawdndiuiu 2 wasrenqu Wuasmuauiiivneutviivendisaisiaiiosiglnaaes dnsi 125
fiadansseuh 20 Ans Wuasidavuounsefinlnaanegade Sudinfuuuleen Sns1 15 Taddnsrot 20 Ans
aduiu eaeiTiuiwes 10% SC $nm 30 adans soth 20 Ans neuusnuarldteudstnaded 1 &e 46-0-0 S 22
Alansusiols Wetmlnafiony 15 $u wdsugn Wuansirdadeon exfondalnstuleflulaulea Sns 20 faddnsse
1h 20 A Tadoudamiinesd 2 de 46-0-0 Snsn 22 Alansusiels Wedlnationy 30 Yundagn Ihhdesruvauss
inans 2-3 Fustends

o U 2563 Ugndmlwadrmied 9w 6 undsenuages unien 5 1uns seezdgn 0.75x0.25 Wns
Tadpindsosiiundoutan gns 18-46-0 §n51 21 Alansudeld nauduteiaiians 0-0-60 Sasn 17 Alansusiols ween
wins 1w 2 wisdeviau wuansauTsitvdeutuiinsondaafiozielnaaes saa 125 Gadansdev 20 Aas neu
wonuazladeusentnadedl 1 §ae 46-0-0 Sn 22 Alansudeld iWedmilnationy 15 fuvdsgn wuasiinuuaseded
1 Buidinfuuuleen §n91 10 nusier 20 Ans uaswumsihinusasedei 2 vigitlaaylud Sns 10 nfuseth 20
ans warlddourmthadedl 2 fae 46-0-0 Sna 22 Alanfusiels Wefleny 30 Sundsign Whindhessuuatiunaes 3-4
uslonds

€

=

uiindayadnuuenansinunskazkandnauaiion suiintetanuideivlsuasianaunund e

a =

(@anvudsenvlsharNanaLNUNG Iy, 2562)

13) Wanesawnsluanaieduunanumienjuvesdnnadramiegie3s High-resolution
melting (HRM) real-time PCR

sfumsidenigquiidefizlsveunnu syeznasuliums 2560-2562

AU

1. Apsidsuneslulag azlulawadu

1.1 MmsvgnuazmsuiRguasnm

Ugninlnedruniendidaidenidannislfiniomnslinana ndeudu ladend 15-15-15 sesiiu 831 67
Alansusiels Inegndiuou 34 unadeaneiiug uenen 5 s Msvezdgn 75x25 wufing iWednlnednumieeny
14 Fu oouusnlivde 1 Huseviay Wednlnadlengld 20-25 Fu ldteind 46-0-0 81 22 Alandusiols ifleflony 35-
40 Yu lateiadl 46-0-0 8031 22 Alanfusiols Faviuarstesturdnlsauazunaswmunnudndu Wefsszezoonaon
wazoanluy hnsuAuSes iuiainaandsaa 20 u Mntuhlumnudesuliuis e ludssiduesiuseney
maeiuagAnwautRmaainieninveswteainilnatimie,

1.2 Supouniawisuuteivinadnamien

wonuidninlnednumieeenainin thlumnuanauuis diwdauusvieduvdeliuldlunsasiden ui
thinseushemzunssluasufifivuinuess 100 mesh

1.2.1 el

Faudatrlneadmides fiflvunn 100 mesh winegiaz 10 me asluvasanaass udauHu 85% methanol 5
ml ilURufignmgll 65°C ww 30 w1t (weh) wiliTlutuwisuenaeneuil 12,000 sou w5 wiil gaduladis
i3l 0.8 M NaOH $117u 2 wa. aslumasaneass el Wuhndusuou 4 mlwlidnfu Yeshwaeaneass
wagiilusulugratihfeuilanmaii 95°C wiu 30 wiit Weasunaudliiundl il Buiignmgiivies

1.2.2 MSA3ENAITALANLUINTFIY

%4 potato amylose waz amylopectin #iinag1az 50 ml. aslurasanaass 1Ay 0.4 M NaOH 91u7u 8.3
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ml wenldniu Ysuusinmstidu 25 ml fethndu ﬁ’ﬂﬂ(ﬁuﬁqmmﬁ 80°C w1y 30 Wit udliandal il dud
Qm‘v«qﬁﬁm 18U stock solution (100%) Tagldaans potato amylose Wag amylopectin L“ﬁuﬁdﬁ 20, 40, 60, 80
uay 100% lagld 0.13 NaOH wenmnilldmuasaraemasgulagliianuiduduresdnman potato amylose :
amylopectin il 100 : 0, 80 : 20, 60 : 40, 40 : 60, 20 : 80 uaL 0 : 100 AWAFU

1.2.3 M339USu1d amylose wag amylopectin Tuéﬁa‘&J’N“LZJ’ILLﬁdLLazmimiaxawmmgm potato amylose
uay amylopectin M85 dual- wavelength colorimetric (DWC) procedure

UUn 0.5% Trichloroacetic acid (TCA) s1uau 5 ml aslunaeavaaes Wusegwhutiodeasasazais
1195514 potato amylose uag amylopectin 313U 300 pl aslurannnaass LAIMINAIY lodine solution 1Y
300 l wwenlidniu sl ifgamgiivesun 30 w1t uasiiiluinAgandunasineidonmuenindu 620 uaz 440
nm @msun15in amylose uaz HonaueAdL 560 Az 728 nm d1wsunisia amylopectin

2. Anseauaulinuanunilavasndadnnlnadrumnien

Jamuvinvautladaeindes RVA (Rapid visco analysis 4500) Tnafiiunisn1aisnis Newport Scientific
method, 1997 Fautlausazaiin 3 ndu (hwdnuie) adlu RVA canister uazifininduadulidvhminsudy 28 n
ndunadlidriy 14lsunsunmsgiu fvunannevenadosnu RVA Tngldluinniuudsiinguseaudissil
AU 0-10 v usEALL3Y 960 T0UABUIT wﬁamﬂﬁ?wuuﬁwmmﬁa 160 sousiound auasan1sujifuas
mmmammﬂumiﬂgummu oaumafliFusy 50°C w1y 1wt Wigamgiionn 50°C Wy 95°C nglunan 3.8 m‘w N
gUMQIN 95°C Wy 2.5 Ul mﬂuumﬂmaummﬂ 95°C 1fu 50°C meﬂ,unm 3.8 477 BazAtaamgiianvineil 50°C
wiu 2 wdl hnstudinensineg deil onumgiifiAnnsUAsunUasiAuvila (pasting Temperature, °C) Aamiln
g9 (Peak viscosity, RVU) mmmﬁmmﬁqm (trough, RVU) A11uviilngayine. (final viscosity, RVU) Hasi1958n319A7
munilngegauazaumilnsign (breakdown = peak viscosity - troughy RVU)siasnsvasnsmiingavieiuaim
wilasngn (setback from trough = final viscosity - trough, RVU) wazr@sstesaamilngaine fuaamingsqe
(setback from peak = final viscosity — peak viscosity, RVU)

3. ASANARLOULD

dludnlnedmdemuduiugn 9 Ussund 2 adu tdaslulnseiiilulnsioumen unlvazdonduns fiu
@15a¥ane Extraction buffer ualanndLduen1u35uee Dolye and Dolye (1987) mﬂﬂ?um’gﬁ]aauﬂ%mmt.azﬂmmwﬁ
Lﬁuwm"wm%ﬁmmmi@mﬂ%uuaq

4. msiiaUsnaduidueuinaiuiiieadesiunsdaasziuls

ihilduesunuuiiataldufstinufdueuinaddimnesemaiaufAten polymerase chain reaction
(PCR) Usuns 15 pl Usznaumig 1X PCR buffer, 1.5 mM MgCly, 0.2 mM dNTP, 0.1 U Taq polymerase (Fermentas,
USA); ansAuLUUALULe (100 ng/ul) USH195 3 pl wag 0.5 UM Ima‘tsﬁﬁqmlwsmasfﬁﬁwwauénmﬁu rbcl, matK, TrnH-
psbA wag IT52 fapn51adt 1 Wsunswiliiugasen PCR figsi] Pre-denaturing 94 'C w1 5 w1, denaturing 94'C
1Y 1 U9, annealing60 C W4 30 U9, extension 72°C U1y 45 TUN (e denaturing, annealing Wa g
extension 91U 30-59U) kag final extension 72'C U 7 W

5. nMswIaInudanale g

thiadn POR filduyilvuenliuians svilviusavisethendi$agy (AmbiClean kit, Malaysia) udadsly
Annzvmnasuindlelng munmsisvenien 1" bastUszwmnade

6. MR UL PA oA

Fnsisuiisuaduindlelniannusiar s TnensSeaiiouiurouniagldlsunsy

ClustalW2 (https://www.ebiac.uk/Tools/msa/clustalw2/) tioTias1zsianunysUsiumeiugnssuvosiudsvds
wiaziiug wavnTiaaeuAugniewesduindindlaeifisuiuteyadduirdlolndluy GenBank vegrudeya
@1na NCBI (https://www.nebinlm.nih.gov/)

14) AnwrszezUgnuazdnsdenuansausanisasyivlauazlingnvastnalnadramviesgnuaunug
Al CNW142430505
fiflumAdefiguiisefivlsdeum ssoznandidiums 2561-2562
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AU
MNURUNITNARDY LWUU Split plot 97UU 3 8
Main-plot e svewign 3 szey feil
1. svezUgn 75X20 LouALIng
2. szezUgn 75X25 [ uLLAS
3. s3eEUgn 75X30 LUALLAT
Supplot fie 8nsdelulasiau 91uu 5 8nsn ot
1. 0 Alansululnsiausials
2. 10 Alansululasiausiols
3. 20 Alansululasiausiols
4. 30 Alansululasiausiols
5. 40 Alansululnsiausiols
WUJuRNVeaes
vnmeaes 2 0g fe quds wazaeru lnerewihmnaae et afuiieliaTzyien pH OM P uag K
neuvandmlwadnindes nadmszvidunuimnulasdesaslasuleveaiesa dns1 10 Alansu P.Os sials Ju
TnunaiBon $as1 10 Alandu KO sels (Msadvnsinuns, 2553) uazldtelulasiau 21-0-0 SrsATwilsvesnssiish
fmun Ugninlnaleeldszozugnaunssudsiidvun udstnlnnen Ussann 7 Suneulenlvinde 1 dusevay 1d
Yelulasialuglyise Saniwmdenunssuisidimun Wednlneeny 20-25 u serdnduiiunismeass Insguifv
a1l naTIuIY
1 a% fle szevesnluy 50 Wesidud isdmszinmsnisasyiulnvesiminadiaies vuasieiideatuidalsn
wuawnuAudndy
Juiindoyadnuaiemenisinunsuagnandanueilon stuindeyaaideialsuasionaunundsay
(@anvudsenvlsharNanaLNUNG Iy, 2562)

15) masuiiisunugdalnadramiesgnusuiuganusiuiuaiasuazionu

sfumsIdenquiidenialsdoum steznaiadiums 2561-2564

Tandun1TIde

TRLANUNNTNARABALUY randomized complete block design 313U 3 2 UQﬂwﬂaaﬂuqq}jLLﬁd LLazﬁuq@jNu 11
willgrgnuanfiaulagldseerineseniiunnl 75 wuRung seerTeninvau 25 WuRlins 31U 1 Ausdevqu uaend 5
wes Ugndnnu 4 umdeuvasges (plot) UfdRguadnwlneiBmsumsgiuvesnisudndnlnadrimieiifuas
winean (GAP) tuiindeyadnwuenanisinuasuaskandnnueiionisduiindeyanuiddeialsuagiunaunund e
(EavuIseNvlSharNInALNUNGSY, 2562)

16) MsnageURzaaneluanaYIeAnFandnvurAumisnjuvestialnatiamien
ffumsASeigueidfefilsveunnu sveznmdiiuns 2564-2564
AU
1. MITIVTIUFBE1
FdiunafuitedstlnnrmuuardrinadamiodisuniiquditeRelsdoum mudedu 108
situs/anewug il
1.1 gnlnatimieaiuguit (inbred) 31u3u 55 Wug
1.2 drlwadramitleianeiiuganueay (hybrid) 31w 46 anesiug
1.3 dmlwedmisniusgnaauiionisd (Commercial hybrids) $1uau 7 g

]

2. MIENARDULD WAZNITATIVAOUAMNTNALIULD
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f-ﬁ’fﬂLﬁaﬂﬁ'auyizﬁmwaﬂumzwﬁﬁ’a’aaﬂqﬂ Uszann 2 dUaid iivlugouvesimilnaninuuaz i1 luadn
Lwﬁmmﬁmﬂu%mﬁm Uszana 0.1 ndu Tdaslulnssiiflulnsiauman U@TﬁaxLﬁﬂmLflumdLLﬁﬂ%’ﬂ;mﬁwmaﬁ'ﬂﬁLﬁuLa
d1593U (DNA extraction GF-1, vivantis) 9Iniunsiadeunaininasazansmdueiiadaldnisiarinisganduuas
3. psintSunafiduedemaiafidens
thansafmmduerdeaditinnududu 100 wlunduselilasans (he/u) anduiiudSafiduede
wAtlA PCR Aaelnstues S3F (5 -GTTGACCACCCACTGTTCCT-3) / S5R (5 -AGCACA AGCAAGCAGCTACA-3) (Bao et
al., 2012) wazlnsiues DUF (5 -TGATTGGTGGTTTGCAGAT G-3') / DU8R (5 -TCCGAGAAAACGAAGTCCA-3") (8BALUU
dwiuldluemidei) Seumeiuiduevesdu GBSS war Dulll mudu asedeunanantagldiaasznilsa ndaan
fuv‘hﬁﬁmaiﬁu%qﬁ waglinsizvidnduiianalelnd dmewes od llumina Hiseq (lumine) #aewaila BT-Sequencing
(barcode tagged sequencing base on next generation sequencing) MMUNTTUIFVBIUTEN Celemics ‘Uixmﬂmﬁﬁmﬁ
LNNA
4. msansziaauiinedlalng
ihfeyadduiandlelndilsundniFosihumiavisufisuiulaglilusunsy Clustalw2 #e38 Multiple
alignment lvignesanseiunndegns udnhluifisuivaduiiindlelvdlugiudeya GenBank
5. msnsageugduuullulnddlemaiia high resolution melting real-time PCR (HRM)
asavaneduetiatalduniendildmnutudu 20 wilunsuselilasang siduasiugnssudunuuly
15 wUF i ud e uiolasle lnsiues Du-1F (5-CCAGGGAGTGCAAGGAATTA-3) / Du-1R (5-
CTCCTCCTTGTTGAAGCCT-3) lnansesdiunanvasUfjisendusunsans 10 lulasing Usznaumeansazansfidule
Usums 2 lulasans 5’1815%%@ MeltDoctor HRM MasterMix (Thermo Seientific; USA) @nsud9u 2X USu1ns 5
Tulasans Tnsiuesidu forward wa reverse avudud 10 lulaslua Ystnssiduas 0.2 lulasang Wuthndusinde
Usums 1.6 lulasang mﬂuumwwmiauwuUsmmmswuﬁﬂiwiuamwaia (LightCycler® 480 real-time PCR,
Roche, Switzerland) Taruanisiua auuﬂmammuLmawuumaumu pre denaturation 94°C 1Jutaa1 10 w1l
denaturation 94°C 1Jutia1 20 3w annealing 57°C 1Hu1382:20 3u19 extension 72°C Wutian 30 Juii S1wau
seuTavA 35 50U
AATITAINITAAIBLNABIVDIEUALOULE (Mmelting temperature; Tm) ﬁﬁméaa@ium?mL‘ﬁ'mﬂ?mmmi
stugnssluaninas fduneudsd ivgamaficaus 65°C 84 95°C Tneifin 0.03°C stodunit Weduarliangamgid 40
°C 1Junan 30 Uil AAT1EY melting peak selusunsy Tm calling kaga31a Normalized melting curves aagluun
34 Gene Scanning 1.5.0
6. NFAATIZAAIUNAINUAIBNINNUGNTIUVREY Dull-]
Bwavesslulninwusildudinszsimauislulng (genotype frequency) 91naunis; anudsiulng
- Sruuf08197 T3 TUINGRA e / S1ulruiieg19ievun wazAANd sada (allele frequency) 31NAUNS;
muisada = nusadawuulalillalnadimmun + 1 snoudadauuuiennelslalng] / Swaudadarommn

nsUuiindea
1. Gufinfegadduiiandlnavesdu Dull-/
2. TuiinAnmspaneindenvesansdule (melting temperature; Tm)

Ranssuil 3 AWeuazWanusinlnailnday

1) msuuugsiuginalnailndeugnuaaien

fudumidefiaudidefialsfoum szovnanduiiunu 2559-2562

Wauilumidy

U 2559

o7 1 Msfnaeiuguigrivesaeiiugweusivesinlnaiinseugnuay
Ugnanerifugvisusivesimlnaiingougnuan Aldunsiannaeiusangudidofivlsaman
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Tusgwdna® w.e. 2549 - 53 $1uau 10 anesiug THuA HYei0703 HYei0711 HYei0729 HYei0735 HYei0736
HYei0746 HYei0756 HYei0759 HYei0766 way HYel0771 aneiugas 20 wnd umen 5 wns adluudasnausiug nouds
sproonaendafuiidnvazuanueniisly Wefsszeroenaenynswamnasialuasdadioanslufudeatu (nsway
e selfing) Tnedmidenduiiffidnvazassmumetusinniian uieilnléiunmsnasluszey R6 (physiological
maturity) ﬁmﬁaﬂﬁﬂﬁawﬁd LLazﬁé’ﬂwmsmqmumﬂﬁuﬁfﬁﬂﬂ% anAMNTuresin waznswnzwanfuLsnusasiinly
weiaaneiug

97 2 Mmanandaiugilneiinseugnuaufiau (elite hybrid)

thaneugrieutivesinnaiingougnuan fildsumstanaeiusannguiisoivlsasma S 10 anewug
wenduaneudilendniudniusinlnmilnseugnuauisu S1uau 10 gnrean léun HYOT1129 HYO71135 HY073556
HY073566 HY074656 HY074659 HY074671 HY076656 HYO77103 wayg HYO77136 Lfdﬁ‘ULﬁﬂ?ﬂﬂﬁiéﬁUﬂﬁNﬁMiUi%ﬂ%
R6 Amdeniinfiauysallsidlsavieunashany

anmuduesin wasngmsidaiusailuisiazena

U 2560

97 1 m3fnaeuuigvdvesaeiusrieutvesinlnilinseugnma

Ugnanefugvisusivesinlnaiingougnaay Aldunsiamnaeiugangudisefidlsasan

Tusewdnel we. 2549 - 53 973U 10 aneug laun HYei0703 HYei0711 HYei0729 HYei0735 HYei0736
HYei0746 HYeI0756 HYel0759 HYei0766 uay HYei0771 slsidifiunsdmdenduiifipunsdoameiugidvinnisns
Haudales (selfing) Ul 2559 (aavs wavany, 2561) Andenaeiugar 10 Hn WuUgnluudamauiuginas 2 ua
L7 5 wes Weduiunsdmdenuuuilndeuad

(ear-to-row)  AaidenumiididnunsiauanindnusUssaeiusfeldnoufavezeanaen  iefvszes
genmenvhmsrasesunnfidadenty Wefesvey R3 (milky stage) ARidonuaifidnvasuuasiinnssmudnuas
Usgdwiusly iufeiiniildfunssaudieduszey R6 (physiologicalmaturity) luknaiilédunisdnden dadeniind
auysnl warddnuuzasmumeiusinads annnutuvesin uegnamnzsdaiusnluundldsunisdndentuusay
aneud nuwdaiudiaina 1l iundaiugin (breederseed) vasaeiugneuazui (parent seed)

97 2 Msnandaiugilwnilnseugnuatifisu (elite hybrid)

thaneugvieustivesinlnaiingougnuay Sy 10 aewug nandwaeiudiiendnudaiusininaiinsou
Qﬂﬂ\lﬁmalﬁiu U 10 ANNEL Tawn HYO71129 HY071135 HY073556 HY073566 HY074656 HY074659 HY074671
HY076656 HYO77103 wag HY077136 AUNEIRNTlFFuNMsHanluszes Re Andoniinfianysalliflsaviousasinans
anmNTuresin uasnzmeidaiuTaluisazena

U 2561

97 1 Msfnaneiuguigvivesameriugreusivesinlnaiingeugnuay

dndonaeiugduusninilnaiindeu Mlumeiusiowivestrilnaiindeugnuay Snu 4 gnwan éun
HY075635 HY075646. HY075659 Wway HY075946 fallugnuaniey Seneiugduusadangn léun Hveio735
HYel0746 HYei0756 Wag HYei0759 thangnlunlasmauaeiusas 8 uad uanen 5 was Andenduiiddnumsin
LLUaﬂmﬂé’ﬂwmzﬂsxﬁwmaﬁuiﬁﬂﬂﬁauﬁaswsaaﬂmaﬂ loflaszazoonneniinisnausates (selfing) Tuusazaneiug
\flefleszog R3 (milky stage) Anidenuniiifidnuasiunazilnaswudnvazysesniugly

dudeiindilgsunisnausuedusses R6 (physiological maturity) ﬁ’mﬁaﬂﬁﬂﬁamyizﬁ uardaN UL ATIRY
meiusBnasy anmnduresln  uasnsmsdadivluluuiesaneiug  udeiusindrlidusdaiugde
(breeder seed) vasaneiugnausl (parent seed)

97 2 Manandaiugilwailnseugnaauisu (elite hybrid)

aeiugduusadrineiinsouiiduaeiugnoudvosiilnailndougnuay  S1wam 4 a@eug  loun

I3 v

HYel0735 HYei0746 HYe0756 uaz HYei0759 wandwaneiudiiiendnmdniusinineiinsougnuanfiviu $1umu 4

gnwen laun HY075635 HY075646 HY075659 wag HY075946 inuifeaiinilasunisuasluszes R6 Andeniiniauysal
Lifilsavzounasinans anmnutuvedin uaznemiswdaiusiuluwsazguay

23



U 2562

07 1 Aaaeiusuiavsvesmeiuswitrinaiingeu

Ugnanefusuwitilneilingeu Aldunsiannaeiusanguiidefivlsaman Tusewingd

WA, 2549 - 2553 @igiugar 20 Uod U0dend 4 wes adluwdasmaniug lagldszevrinesendtum 75
WURAT SEMINa 20 wuRwns S1uTu 1 Fustenau oufsrevesnaendauiiidnuusulanuentisly fefsszes
oonmenvhmswasnasituasiudoneluduioty (msnaumies: selfing Tnafmdenduiiriidnwaasiuans
fugnniian dewfuieadndeniinga assmumetusdnas nemzwdaiivrsluudasaneiug

97 2 KAnwdnmetusiuswewsivesilneilnseugnuaufisiu

Ugnanewuguridnlneiindeuanggiiinuun  AureusivesgnuansiuiildsumsdnidenannsiuTouiiioy
Wufinsgiu egtiosaneiudar 10 uan adunUamaniug neufvszezesnmendadenduiifidnuuzitanuen (off-
type) Mnusazaneiuiivly Wefssrezeannon muaunsteazesunasmeluaeiusswieiitos (full-sibbing)
Tnsuisiwauumnelumeiusoonduilas 5 un swazesanasmimnilmimandwludanasiaudlodnilois uas
vhasumuiimelumeiug Wowdaiuszezgnunmeaising luuda dadoniinfifidnuasdlididy Fulnia nswe
wanluaeiugsuiuluwiazaneiug

2) mawSsuiiisuanasgruiuginalnailnseugnuauiieniiy yad 2551

s sidefiqudideiiolstoum quiitefitlsanan wazquiifouasinmnisinussnigaugs sseznm
ALiiueu 2559-2560

TAuiiumside

mLmeﬁmaaqajuaé’maugiaﬁmaiuuﬁaﬂ (Randomized .Complete” Block Design, RCB) dvnans
Usznousedilnmiindougnuasie uazdrilneiindougnuanfiduntsin S 12 Ameaes 2 61 Aasigvimnm
WUsU52u21 (combined analysis of variance) LazATIABUANLUANA YOI AEYe I Inaaedlagldlsunsuada
@593V IRRISTAT version 3/93 uazUszifiuiugluusaninwindesiazduaninuindaulagds GGE biplot (Yan, 2001;
Yan and Tinker, 2006) 3Lﬂ$ﬂ$ﬁwaim81i’ﬂU5LLﬂiuﬁ”lL%ﬁ]'g’d Plant Breeding Tools (Sales et al., 2013)

Ugntlweilngeuuade 5 was S1uu 2 tatsieutasden Tufindeyauaziuifemandnainynunluudas
gy UjuRguasnuinnuisnisnantilnnilinseusagnasdiazsivingay (GAP) duiindeyadnumenamainunsias
Handanualenistufindeyanuideiivlsuasiwnaunundanu (@anduideiivlsuasianaunundsny, 2562)

3) mawuiiisuluiestuiuginalnmilingaugnuantfeafisu gad 2551

FudumTefiaudifeivlstoum quiidouasimumsinuasmaauy wesaudideiivlsama szoziom
ALIUNTS 2561-2562

AU

Maukumsnpassiuudiluufonasysol (randomized complete block design) S1uau 3 91 Tnedit1Twailn
gougnuanALsiu S1uau 3gnuan Tiun HY075635 HY0T5646 wag HY075659 dnlwaiingeugnuasidunisdduiug
Wisuileu 91uau 5o9iug lowA WS111 PAC271 TSB1604 PAC321 war PAC371 Aasnzvmnuwdsusiuslagld
IUiLLﬂSMﬁ’]L%T\]EU STAR (Statistical Tool for Agricultural Research)

Ugntlweilndeuuadens 5 was §1uu 4 unareuasen Tufintoyauasiuiemandnain2 uanansly
wiazudasdes UiRguasnwmuisnisuantilnnilnseustgnastasivingay (GAP) Juiintoyadnuaienig
nsinuaskazkanannualienstuiindeayanuideivlsuasiisnaunundsny @adideivlsuasivnaumngdany,
2562)

4) mawuiisululsinemsnsiuginalnaiinseugnuauiiedfiy Yol 2551

sulunsideiiguiideiivlsdoum quiitouazimunnanensnmaauy’ wasquiidofvlsaman szoznm
ALIUNTS 2561-2562

Wauiumsidy
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MusunmeaesuUdiluuonawysal (randomized complete block design) $1uau 4 41 Taeidalwailn
gougnuaufiau $11u 3 gnaa leilA HY075635 HY075646 way HY075659 Tlnmilnseugnuasdidunisiidusiug
Wisudiey d1wau 2 g ldun PAC271 uar PAC321 TinszvianuwUsusiusaulagldlsunsudisagy STAR
(Statistical Tool for Agricultural Research)

Ugnimnaiingouunien 5 wms $1uu 6 unseutasdes Suiindeyauasiuifeinandnaing uanansly
wiazulasgas UiRguainumaisnmswandnlneilinseusgrsgnieauasivingas (GAP) Tuiintayadnuems
nsinuRswazNandanuaionmstuindeyaideivlsuasiwnaunundsnu @Eanduideiivlsuasimawnundsny,
2562)

5) Anwdnsnusznsrenandnuazann nvasilnalngdaugnuaufiay yal 2551
fufiunsveaesiiquiideivlsfoum stognadiiung 2563-2563
WanidunsIde
MMNUNUNIINAABILUY Randomized Complete Block Design 911U 4 8
1w 5 Nt il

1. sggeUgn 75 x 25 LWURIAT 2 Ausieviqu (8

2. sewUgn 75 x 20 WuRwng 2 fusevay Ens1Useans 21,333 dusials)
3. svewUgn 75 x 25 lWuRwng 3 duseviay (Bn1UseYng 25,600 Ausals)
(®
(®

@

M31U521IN5 17,066 susals)

@

4. spzUan 75 x 15 WuRluns 2 dusevau (§nsUseyng 28,444 dusials)
5. 5egUan 75 x 20 WuRluAS 3 dusevau (§ns1UseyIng 32,000 fusials)
WUIRNMeRea
Turnzwiouiuniuloiedsesiulngléls 15-15-15 §n91 50 Alansisiols nduTowsaudu Ugndnlnain
gougnuaniudfiriuseiriemesnudnieile Wilszorsewinwnd 75 wufiuns vieeadawus 4 winsonqu svoz
sgrhavauauiisiuelunsds Sy 6 unadeulastos WIEAI 6.0 AT Auuasdesiiy 4.5 x 6.0 A9
wns Aufen 4 unnan Auiufewindy 18 ans1eng ’Lﬁﬁwﬁ"aﬁuﬁﬂgﬂ niuriuansthiadsiinssanieusen
8091 240 nfuanseenguidsiels ieduinnaiinseuiiony 2 dUnvindsugn neunenlyifisniuduseviauanssiis 1d
Yousanthlngldijiedl 46-0-0 $a31 30 Alan3usiels A Iwaiingoueny ¢ dUnsi wuastestuidnlsauasisamia
mwindu nendemendatieenyniilunsaziasdey Wesutnlwilndeufsszoznouiivonondiarlnariuluswie
Uszanas V14 Wihwatssmuehation 7 Tugends iuisamendmdetindilnedlilusnniudenuiinen 5-6
wudwes UjuRnimeaasdugquauasaunaiy 1nT1evinanUsusiusid (combined analysis) Suiindeyadnuay
MINSINYRTHAENaNERUATon sTuInTeyaIdeivl suas unauunE U (Eonduideialsuagianauny
WA, 2562)

6) M3sANIsEIREMITIVIEAuLRaLRNAMATWIANAaNAAT I IWAiinSaugnNaL ALY YAl 2551
fufiunisneassiiudiduivlsaman ssoznaduiuns 2563-2563
Wauiunsidy

TNUKLLUY RCB § 3 61 nsaisusznaudenislails N-PK fissdusine Téun

1) N-P-K anuAinsIenisu

2) 0 N-P-K puaAsIe9iau
3) 0.5 N-P-K mupAiAs1eviau
4)  1.5N-P-K puA1ILASIEaU
5)  N-0-K @uALASIZAU

6) N-0.5P-K mupAas gL
7)  N-1.5P-K aupnasngiau
8) N-P-0 muAIlASIEAU

9)  N-P-0.5K upas gy
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10) N-P-1.5K auA13As 1Ay

WUuAN1mMeaea

\Ausegsfiunazilasziisinemsiivlufiuneulgnuasdsugniisedu 0-20 uag 20-50 LeuAlng Lilevh
msvszifiuliinadefiezfeddnmmuuzihmslitomuainsziau Ingldinasinslilonuaiinszifuvonsy
FMsNERT (2561) lowsSeuRumenia 3 wasna 7 udamsiuAundensnses wlaUadviivunaudategey 4.5 x 6.0
was Tnorfunsiazuiasgosvinetu 1,50 wns Ugndnlnmilnseugnuanfisuildsunsdndonainnssiouiiisusiug
Tuvieadiu TngldsvazUgn 0.75x 0.20 was S119u 2 Fusiongu $1uIu 6 unseulasges

Tatoniuuilselusesnouugnie 0.5 N-P-K ledmlneiindeueny 25 Ju lalemusnsmuinuauns
naaed ngldduduavgniennuailgnussana 10 wufwns udmsiunau duiindeyadnuaenianisinensun
Usrmauwasifiuifwananain 4 wnnans Auiliiufes 3.0 x 5.0 n91aues Wufswandadelindninaiflvludan
Waenviuiine1 5-6 lwuRiung

UftRguasnudug  auidSmandadnlneilnseustsgndeuaziviinzan  (GAP)  Tufindeyadnuazma
nsinuRswagNanannuaiionmstuindeyaideivlsuasiisnauundsy  (@antuideiivlsuasiisnauundsny,
2562)

7) nsenednsugnaneiuguilunisuaaudniustialnaiingeugnuaufieu ¥al 2551

flunsveaesiigquiideiialsdoum stesnamsiiuau 2564-2564

Wauiumside

UgnidSeuiieu 2 ns5uds Aednsuniugnaneiuguriia:aeiugurine 2.8n51 fie 2:1 uay 4:1 lngugninilne
anesfuduiiual (HYel0756) wazwe (HYei07d6) vosinlwmilnseugnuasifey HY07d656 Tld¥umsdnidanainnis
Wisuitsuiugluiesiu wieudumunssuds Tagldszozugnazesign 75x20 wufiuns 1 1 dusiovgu Tuudas
ywnlvgituil 113 uiasulamagoutgnininedouseu Welsszevoannenifluuniidls neavenenifidies
TnlneilnseuFuunsonsndy v iivensndrigniieviuselusi(flag leaf) iuRgiindnTnaluwaiiflodlenny
95-100 $u vunanarudulivie 12 % newnswdadnlontundasnzunuueiie 1§ withamedounmaTdn
g AnwgouasuaziugaHy Wisuieuauuanianeedfniey T-test

nmsUfuRguasnu wiwdeiaiians 15,15-15 8n51 50 Alansusiels neunislansiu Ganuansidnduiia
Uszunnrewsenwdanisugn ladewniians 46:0-0 8nan 22 Alandusials nasnUgnuds 30-35 u ladewailans 46-0-0
Sn1 22 Alansusels Bnafeils ndsmntgnuda 40-45 Yu iuiRemandnudaiudiletussoranuimeasinely

e

nsUuiindeya

1. Yuugn fio Yuillshedaisn vie ufitudamudufismedmiunsenndinnnsveenudn

2. Iuiusennendiy Ao ‘\?W‘LJ’JU’?U(;]”}QLLG]I’?JJU‘UQﬂad’qfu‘ﬁl‘lilaﬂaﬂLﬂﬂi(ﬁgf’lQL%NIﬂiUﬁ%@BQLi%LﬂuﬁWU’m 50%
vossuauduave

3. Sruniuoaniya fe Srurufudaustfulgndsfuilvalndiuddentuiinidusium 50% vesduaudu
Famn

4. nardnudeug vunuaniuguar AN WNEATUG

3.8 wavasszezUgniliinasenisisyidulauaznslinandnmaniuguestalwailnseugnuaudieiu yod
2551
fuflunsveaesiigquiideiivlsdoum stognamsdniuay 2564-2564
Wauilumidy
MAUHLLUY RCB T 4 61 nssuiSusznaudeszerlgn 5 svasugn fell
1. 75x25 @3l 91U 1 AUng
2. 75x25 93l 31U 2 Auviay

3. 75x20 @3l 31U 1 fuvgy
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4. 75x20 93, 31U 2 Auviay
5. 75x15 g1, 317U 1 Auviay
Tngugndmlnaaneiuguiiug (HYei0756) uagne (HYei0746) vasinlnailndougnuausisy HYO74656 631
uaUgn 4:1 MeszezUgnaunssiis efsszezoonnondilunnidudle nendenendfilleduininmilngouFuuns
Fenendy vazfivenondardsgnvioviuseluss (faglea iuReilndnlnaluwnidufiodlonny 95-100 3u 1hanan
audulinde 12 Wosidud nsumedadaueniuiadiensunsauinine 4 wdnhaegeuamninadaiug Anw
fouAIMAzaugAHY WSsueuAUUANANIsEiRme T-test
nsudfguasnu witudewndigns 15-15-15 6051 50 Alansussls neunislansiu daviuaisidniviiy
Uszinnnewsenuaansuan ladewnilans 46-0-0 8n51 22 Alansusieols wdanugnue 30-35 Tu Tddewniians 46-0-0
8n31 22 Alansustels Bnadanils visnugnuds 40-45 fu iufemandnudadletussozanunimeedsiveluuds
nstuinteya
1. Juugn fie Suilindiusn vie fuiiuiimnuFufiomedniumsenudinmaneendn
2. $nnutusenmenda fo S1uautudaut fulgnisTuiivenaninasig ulusearooasaududau 500
yossuauF UL
3. Swrutuseniuy Ao Sruautudu fulgndsiuiilmiluafuudeniuilndusnnu 50% vossuaus

Qe

=

vian
4. nardnudenug vuauaniuguarAMNWNAATUG

Aonssufi 4 nisussfiuaufumusesiug/amenustlnaiinaadedalsamaly

1) mavszfiunrmdumuvasiugilnaiinansdaiiias) Peronosclerospora sorghi sumglsnsingng

Atiumanaaedluggru U 2559-2564 au LuaunuasnsFvanznln sunaiiles Jmingiesiil vunauyas
o8 1.5x5 wns NTINIsUsENaUMetIlnav wastilnadamilenaeiugduiusauasgnaas 31U 3 Yanegey
i

2e

- ganedoud 1 41lnananu 91w 173 Wug/anenug tnedinugnisnn laun siuddewm 2 Youm 86-1

]
v &

dwwan 84-1 lau3nd 3 wanu 54 1eiled 2 Dr. Pex 2678 Buvis 2 uazdnalnaiiug Tuxpefo WuiudilSeuiiieu
- govaaouil 2 d1alwadrmilea T1uam.137 Wud/meiug Tnediugnsdn liun ugdoum sa-1 ain

wind 254 avlaleidn lilewdnlai 926 Srandleaaedd Onlai 852 uazdilnemius Tuxpeno WWuiusUsuiioy

- gonaaoul 3 $1alwalingew dtan 8 Wug/aeug fdnlnafugnisd fe PAC271 wazsiug Tuxpeno
JuiugiUSeuiiou

aufiunsiagugndaalnaiug Tuxpeno (Pop.21) Fagounoralsasirdiseuulamnansia 4 sruitedu
uwiasundides et lnneny 1:&Uns vinn1sugnidelsastindng Tnewndes spore suspension Anmdudu 5x10°
adoirediadang uagshmanuasuusuiio Wedninauansermsveddsadaau Ugndnlnavmuiuguaasuluui
wlasovun 3x541mT 911U 2 adsianUasdes Iagldsseeineseninaun iy 75 wuRiuns seeyseninadu 25
wuALeS 310U 1 dusieviay lalewall 15-15-15 w51 50 Alansusials neudan wavlddeind 46-0-0 651 25 Alansu
#ols Wetnlneeny 20-25 Ju Suiinefidudduiulsadedninney 30 Ju uardnszdunudumunaisnig
Fauvasann Craig et al. (1977) faii

Taffwdulse = dunuselsaunn (highly resistant: HR)

Hulse 1-10% vasituiiugn = Funusielsn (resistant: R)

Wulsa 11-25% maaﬁuﬁﬂqﬂ Aunulunasrelsa (moderately resistant: MR)

Hulse 26-50% vosiiuiiugn = dounetunawielsn (moderately susceptible: MS)

Hulse 51-759% wesfiuiiugn = douuesialsa (susceptible: S)

\Julsa 76-100% maqﬁyuﬁﬂgﬂ = 9oulesalsnun (highly susceptible: HS)
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2) msvszfiuanudumuresiugiialuaiinaadeidios Exserohilum turcicum anwglsaluluduna
Tngy

anfiunisnaaeslugauas U 2559-2564 a Audideiialsifeddu auaulasgos 0.75x5.0 A5 N35u35
Usenousedilnaviu uazdmilnadnmismeiusduusauazgnaan S1uu 2 mnaey fail

- gmaaouil 1 $1lwemnu S1uau 214 fus/aeiug Inefdnlnamiuiugmsiliun doum 2 amwan 84-
1 Wugduws 2 leuing 3 lauind 33 lauing 59 wau 58 Wi 1351 wazwiu 2678 Wuiugiuieuiieu

- gavaaeuil 2 Fnlwadnamies Sy 193 fius/meriug Inedidrlwadrimieiugnsd L fusdeum
84-1 Foum 2 aivililewdn aivuing 254 Lalewdnlasi 926 dranderansd (Bi Color No.1) Tnlasi 852 uasuwud 111
JuiugiUseuiieu

Ugndnlnavuitugleuind 3 Segeunasolsalulviunalvgfuumsevuoniteifuuvasgnido o
drlnmany 3 dawi shmsUgnidesanvelsaluludiunalvglasnimeensonfewdni1iinediddesissyunagu
Wil vhnsugnitameasy 2 §Uanindsugnuaiseuuen Taeldszervinesewinana 75 lwuRiuns szogseminediu 25
wuAles S 1 dusevau ladawndl 15-15-15 §n51 50 Alansuselsneuvan uazldleinil 46-0-0 §ns1 50 Alaniu
siols widld 2 adadlednilneiinaneng 20-25 Yuuaz 40-45 Jundsugn shmstufindeyaesifudnmadulsauas
anusunssvedlsavuluiedalnaeny 28 way 55 Ju duiindeyaefidudnadulsauazaruguisaveslsa I
aruuun1ulsaniBues Min et al. (2012) Insdnseiuarmdiuny dail

Tuuansormsidlse 0-3% vesituiily = frumusielsaun (highly resistant: HR)

Tuwansansifulseannnii 3-109% vesituiflu = dumusiolsa (resistant: R)

Tunansormsidulsa 11-30% ‘Uaﬁﬂﬁ’umu = Aunuliunasselsa (moderately resistant: MR)

Tuwansormsidulsn 31-70% vesiiuiily = deunetunansdelsd (moderately susceptible: MS)

Tuansenmsdulsannnin 70% wesiuitly = souuesiolsaunn (highly susceptible: HS)

3) msﬂszLﬁuﬂ'muéhummjmﬁus:%'ﬂiwenﬁnaﬂsiav'z&faiﬂ Puccinia polysora
auvglsasady
aflunsnaaedluggru U 2561-2564 ol laununsns ennedunsie Jawmdadedinl nssdsuszneunie
drlwv Grilwedrmilen wasdmineilngoumeusBuiusawargnuay $1uu 3 gemadeu il
- gamadeud 1 41lwavnu $1uau 87 us/aewus ddnlnemnuiugnisdn Teun fusdoum 2 deum
86-1 @wan 84-1 Buvis 2 lausnd 3 w1u 54 wazieiiead 12 WwiugiuSouiieu
- gaaaeudl 2 $1lweiramiley sauiu 73 Wug/aeug fdnlnadmdeiugnisi Ieun fugdoum
84-1 Talowdnlvi 926 anlilowdn ainuing 254 rundlenaesd (Bi Color No.1) uud 111 uag Big White 852 1Tu
WugUSeuiiey
- yanaaeuil 3dnlnailadeu Sy 5 Wud/aeiug TdnTnaiugnsdn Ae PAC271 Wuiudiu3ouiiien
yhmstgndaalnaviuiugiofioa 12 Sedeunssiolsamaiuseuuamaansis 4 Frudu spreader row Lile
drlnaunisevuansantannisveslsadnian Fuihnisugnininanaaeuluiiufiulastosuuin 1.5x5 wns $1uau 2
wnsawUasdos tneldseesvinaseninaaiindu 75 wufung s3ersenIedu 25 wuiwns 31U 1 dusevqu 1d
{Joiadl 15-15-15 091 50 Alansusiels deuugn uagladeind 46-0-0 §n31 50 Alansusials wudld 2 adudednlna
Wugnaaaueiy 20 Juuar 40 Tundssen Uasgliinlsaluannsssund Juiinwanisiialsandatilnneenaen 2
dUamt lngdufinanugunswwadsauulutilnanatas 10 du duag 8 luanueandindlnaeennen 2 a1
ANAIRUe Pataky and Headrick (1988) Ifazuuunisiielsannaisnisves James (1971) feil
sziu 1 = liuansoins
S¥RU2 = WU pustule 1-24% vesituiily
s%U3 = WU pustule 25-50% vesiuiilu
s¢U 4 = wu pustule 51-74% vesiuiilu
59U 5 = WU pustule 75-100% voeiiily

v o @

JrsgaunsiinlsamuInARuiinisinlsa (Disease Index, DI) La¥INTLAUANNATUNIUYIBILTA Aatl
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fuinsiinlsn = NaTIURY (IUIUAULAAEIYAUDINIT X AZLUUYBITTAUDINTT) X 100
(Disease Index, DI) SrufufiennaeuTavn x ATULUAIERTBIIERUDINTS
NNIINTEAVAMNATUIUYDILIA
ftinisiAnlsn 0% AuNIUABlIA (resistant: R)
ftin1siAnlsn 1-25% Aunulunageelsa (moderately resistant: MR)
pastinsiinalsA 25-50% = gouaUIunamelsn (moderately susceptible: MS)
ptin1siinlsa 51-100% = eounesalsa (susceptible: S)

4) mavszfiuarmdumuvasiugdnnaiinandaiielada Sugarcane Mosaic Virus (SCMV) &g
Tsalusing
aiunsnaaedlugauds U 2564 a lsaSounaaes gudifeivlsdoum nisuitussneumetilnaviu uag
drilnadmmdmeiusBuiusauazgnuan S 2 yemndey fall
- gamadeudl 1 $1alwamanu S 44 siug/aeiug Tneddnlnemiuiugdoum 2 wagamwan 8a-1 1y
ugSsuiieu
- gpmaaouil 2 Fnlwadamiden S 12 Wud/aeius TneidnTnadrumils fustoum 2 foum 8d-
1 a@dnwing 254 wagllodnli 926 Wuiugueuidieu
yhmsuenidle Sugacane Mosaic Virus (SCMV) anviglselusnsainludnlimmuiiuansernisvedsaiii
MnulannunIng daiangauyd deweedeiuuinaluduinihadiel filluundadelunismaaes iatriing
wanae1n15v9lsAluA1ataLY {'fwhmiﬂam‘?fyaiﬂaﬁﬂu%’nv'\m i 10080 ualurleauiasiras (0.1M
phosphate buffer, pH 7.0) Us1195 5 dadans AutiBu naumsansTuTudi(600:mesh carborundum powder IUUW
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Hnvaniionsewing 1,259-1,625 Alanfisiels dduiutusannen wazdruiutueanivy 50 wWesidusiszning 42-49
Fu Mgy warAugeEingeana 179-219uae 87-128 Lwufins Stuuiulfuife) 61-68 Tu fazuvuudonsjuiln
JEWing 1-3 Azwuu (WasnvuintdunazgriasUateilinuinnidt 2 wuiwes-wWasnvuineraavevaneiln Yanewden
suitnide) ddniinfauden wasUsniRenilafiansewing 2.45-3.65 uaz 1.70-2.30 Alansu anunsiinszwing 3.4-
4.7 lURIAT ANE1IENTENINE 15.8-20.0 LOUFALUAT TIUIULAITENTIN 12-16 LA TAMAINNITUTINAAIUAIY
willousenring 4 asuun (Hefinnuuinn) wazduaumeulnesinsswing 4-5 azuu (Feusn-teusniiga)

a) mawSeudisuluesiuiuginalwadramies

¥ 2559 annsadmdeniiustnlnadnivieguanily  nandngalsdiuau 4 stug Ae Wiug CNW142430506
CNW142430522 UT121122 waz CNW142430524 stus CNW142430506 Tnandniinaniaudon wagvoniden
sewing 1,494-2,608 uay 1,013-1,708 Alandudels nudiu Wus CNW142430522 Isinandiinanitaden uazen
Waensendng 1,586-2,270 way 880-1,398 Alansusals mud1du i CNW142430524 TnananiinannaUden
warUaniUdonsening 1,651-2,335 way 1,085-1,351 Alansusials mudrsu way UT121122 TWnanaiinannadon
wazUandonsening 1,430-2,637 way  936-2,055 nlansusols mudiau Gﬁniwmfﬁnmﬁmqﬂwamﬁ’a 4 g f9uau
Jusennen wazeonlva 50 Wedldudladoszwing 41-43 Ju uas 42-45 Ju Sruufufiuifenedssening 59-62 Ju
ANuged wazAnugeilnedesening 208-272 wag 110-148 wufins Azuuudenuiiniedessning 3-5 Azuuy
hwiiniinansiaddon uazdeniFeniiafian 10 Hn afesewing 2.82-3.59 waw 1.76-2.19 Alandu eun'ine waza

38



gilniedesening 4.2-4.7 uaz 17.0-17.8 wufins uazsiuauunedesening 14-18 uan dnlwednamieignuaud
Andenthluuseliunandslunsseudieululsinuasns U 2560

T 2560 annsadmdoniiugdninadrimioignuauily nandngsldsiuu 5 wus ldun siug cnwis1a
CNW1532 CNW1537 CNW1505 waz CNW1515 1ﬁmam§m€1ﬂamﬁg@m§ama?{a 2,195 2,177 2,176 2,173 way 2,140
Alansusials aud1du wazilnanUaniudion 1,330 1,322 1,238 1,311 wax 1,317 Alansusels fiufen ddmiuiusen
AeN 50 Wasdud sewin 29-33 Ju wasduawiusenlu 50 Wesidus szning 43-47 Tu Anugeiusening 142-173
WwuRluAs ANNgeiingziing 72-88 iwufiams Sruauiuiuifenssing 61-64 Fu azuuuUFenyiuiln 4 azuuy (Waen
uiinUaiutaeiinUszana 2 wufeg) dhwin 10 Hn iadden wasleniUFentidfigasewing 1.87-2.05 uay 1.33-
1.38 Alansu AnunIeEingendng 4.1-4.2 Wwuiuns ANe1ENTENINe 14.9-16.3 WUAWAT I1UIUKAT 12-14 Ua7 3
avuuuauaNsUItnAd Teflazuuudiunimiy 4 azuuu (detuun) wasasuuummmeulagsan 4 asuuy (veu
1n) drlwedmisgnuaniidadenthluussiiunandslunsiuieuioululsinasns 9 2561

0 2561 annsodmdoniugdnlnatrundosgauanild  wandngeladiuiy 3 wug laun CNwi643
CNW1636 uaz CNW1602 lsinandnilnyiaildensening 1,500-2,709 1,388-2,458 Uuaz 1,335-2,614 Alansusials
AUEWU (Table 1 way Table 2) uazilnUaniudion 1,030-1,470 946-1,287 uag 906-1,443 Alansusiels audrdu
Turagiiugiieudioulinandninfaudonsewing 1,033- 2458 Alantudels uasiinvamuden 845-1,700
Alansusals siugimlnadrandognuauiidndentis 3 siug Sduauiuoenaon uazeanlv 50 Wosidudsyuing 43-
45 uay 46 Ju uaIAU (Table 3) AzuuuLUianuiln 5 azuuy (Waenudndatiulateilnuinnid 2
wuiins Sulvaruniisiingsaing 4.2-4.4 wufing Anueniinggwing 16 5-17.2 wufimes auemilndauiilifn
Wan 0.8-1.6 WURLUAT WATTIUILEITEWNINN 12 waa drzuuunisuilaad eedazuuunumisayn 4 azuuu
(wienjuunn) wazazuuuamreulagsiu 4 (weusnn) dnlwadrmiesgananiinadentludseiliunandsluns
Wigueululsinunsns U 2562

U 2562 anunsaAmdentilwadawmileignuasla 3 g Lakn CNW18178 CNW18224 uay CNW18250 11
nananiinanUoniUdoniads 1,201 1,186 uay 1,073 Alansudels auasu s1uiuiusennen wazesnlny 50
Wesidusegszning 39-42 uay 41-44 U ANNEIY uarAIINEwnTEnIe 169-195 uaz 83-94 wuRiung flAzuuu
wWaenviuin 1-2 axuuy (Waenyuilnuuuuazei@evansinuinndt 2 wudwns-udenyuilnuuulaaguuaieiin)
hwiin 10 Hnfidfigeviauden uaseniudenssmine 2.80-3.07 uay 1.68-1.83 Alansu arwniisiingewing 4.4-4.5
WURIAT ANNEIENTENIN 16.0-17.5 WUALLIAT WagdTuIuied 14-16 WY AZWUUAIUAIINYY 3 AZUUU (ilofiena
yaunans) wagsnuanuveulaesi 3 Agiu (veutunadinnatmiegnaauidndeninludssidusandely
nsiseuileululsinunsng U 2563

U 2563 anunsadadentdlwadnmiletgnuanla 3 Wug laun CNW18178 CNW18224 uay CNW18250 11
nananiinanUanildoniadd 1,201 1,186 wag 1,073 nlansusals mua1nu s uuiusennen wagaantuy 50
Wesidusogszning 3942 uas 4104 u AUERU ULarANEIRNTININ 169-195 uaz 83-94 wuRung flazuuy
wWasnuin 1-2 avwuy (Udanvuinuiunazeniasuaneilnuinnii 2 wuduns-denvuinuuulaaquianeiln)
wiin 10 Hnfidfiaeviaiuden uaseniUdenseming 2.80-3.07 uay 1.68-1.83 Alansu arwn'siingsuing 4.4-4.5
WuRng ANUEERTENING 16.0-17.5 WURunT uagdIuILLeT 14-16 W07 AruuLFIuATALYY 3 Azuuy (Hofini
yuunans) uazdumnuveulnesin 3 Azuuu (weuuiunans) dmnatmiegnuaniidmdeniiludsiiunanan
TunswSeudteululsinunsns U 2564

U 2564 anansoAmdendilnetraundedgnuanld 5 g laund CNW19023 CNW19046 CNW19155
CNW18095 waz CNW18103 lvnandniinanviadon i 1,628-1,962 Alandusiels uavlenidon 1,118-1,410
Alansusials drunuiueenaen wazeenlvu 50 Weddusdegsening 39-62 way 40-44 Ju ANNEIRY wasAINgain
J¥UIN 113-135 wag 59-74 wuiiuns Irswuudanviuiln 2-3 aviuu (Wienviuinuduiaseriasdaieiinuinndy 2
WwuRas-Uenviuilnwiudanquuaneiln) dintn 10 dnfiffiqeiauden uasUsnivdensearing 2.38-2.75 uay 1.61-
1.99 Alan3u AuNIENTENING 4.1-4.5 lgURAWAT ANENIRNTININ 16.3-17.4 LEUAIAT Wagd1IuLT 14-16 407
ArULUAUATILYL 4 Azuuy (Hofimnuuinn) wasdiuanureulnem 4-5 Azuuy (seusnn-anniige) rlnadin
wilengnuandidaidentiludssifiunandslunsiieudioululsnensns U 2565

39



5) maUssuiisululsineasnswugdalnadrumilen

¥ 2559 dmlwadrandesgnuauiug CNW142430505 uag CNW142430522 Tinandninandeniudensening
1,320-1,605 way 1,139-1,395 Alansusiols audiyu Tuauiuoennen uavesnluy 50 wedldudiade 42 Yu uay 44
Fu SnuiuAuienede 62 Fu anugeu warenugeiiniedssziing 199-208 wag 101-109 LwuAluns AzuuLUGen
wuilniode 4 evuuu (Waonvuilnlaiudaeilnuszana 2 wufms) dviininaniauden uastenideniiafian 10
in 10feseving 2.82-338 war 1.84-2.13 Alandu Anunie uazameniinedesswing 4247 uaz 17.4-17.8
wuAluAs uazuouLeIeAs 14 und uasilauam  msuslaeiun fezuuumnuwieniuiede 4 avuuy (e
1N) wazdiAziuuANLYey 4 ATLUY (YBUNIN)

¥ 2560 anusaddendnlnatmieagouauitlyl wandngslddnau 2 Wug Tiud CNW142430505 way
UT121122 Tnslsimananiinanialdenade 2,557 uay 2,338 Alansusiols wasilnasdaniUdeniads 1,521 was 1,471
Alansusiels luvnisfiugiuSeuiioutis 5 us Wnandniinantiadon 2,263 1,804 2,503 2,436 waw 2,628 Alan3usio
13 muddu wasiinanueniuden 1,405 1,250 1,482 1,491 uar 1,682 Alaniusials anud1du dralnadrimiegnaas
fifaidoniia 2 Wug fd1uauiusenaen 50 Wesidus 43 Tu wazsrunutuseniu 50 Wosidus 45 Fu mnugaduszming
222 way 221 wufiles AugeEn 118 waz 115 wufwns Swiuiufuifed 62 Yu azusudonsjuiln 4 Azuuy
(WAontuiinYaiutansiinuszana 2 wufms) twiin 10 iin auden 4.00 way 3.30 Alandi uasUeniudoniinvian
2.39 uag 2.21 Alandu AUNINEN 4.7 Wwuflins ANedEn 18.2 way 16.9 Wuflung 31uIuuad 14 waz 18 uad
AzununIUIlaaduANgN 4 uag 3 Axiuu (Heflmnuunn wasis) wassuaseulaen 4 uag 3 AxiuL (Yau
1N UazYoU)

U 2561 awnsadmdendnlnatrmiegruaufiiuilinandngsladnnu 3 gnwan ldun CNw1537
CNW1614 way UT11122 Tnglinananilnviadenagsswing 1,635-2,116 1,423-2,279 uag 1,665-2,160 Alaniusiald
mud U uaziinanUeniUdeniads 897-1,334 855-1,308 uay 807-1,422 Alaniusiols mudidy Tuvaugiiiug
Wisuiteuita 5 stug Inenaniinfadonagsewing 1,502-2,919flansusiols waviinonden 881-1,947 Alansusle
15 anudeiu m’ﬂ‘wmnmumaﬂwammummaaﬂm 3 g Bd uanusenmen 50 wWesidus 43-45 Tu uazduauiy
gantnu 50 Wasidud 45-47 Tu A1NEIRuRYTYNIN 168-185 Wwufimns Awasdin 97-102 wuRwss uuiuiu
R 63-64 Yu AzuuuFenviuiln 4-5 azuuu (WasniuilnUaiuvaneiinyszanas 1-2 wufing) awniisin 4.2-4.5
WwuAlAs ANEIEN 15.9-16.9 lufiluas A uevesduilifamdn 0.7-1.5 lwufiluns S1uauLed 12-16 wnd Azuuy
nsuilnadnuaay 4 azuuu (Heflenislisian) uasdunnuveulnesiu 4 avuuu (Fousn)

Y 2562 annsadadendalwadimieignaanladiuin 2 wug loun CNW1643 wag CNW1515 Tinandniin
anUanuaeniaay 1,176 uar 1,143 Alanfusels dsuiuiusennen wavosnlv 50 Wesidudegsening 4243 uax
44-45 Fu ANERY UarAINEIEINTEMIN 202-207 wag 103-104 wuRwns davuuuienviuiln 4-5 (WaenviuilnUna
WudaneiinUszanu 2 89nn3v 2 lwuiiues) Anundilnsening 4.1-4.2 wuieg anuenilnsening 16.7-17.7
WURINT LAz uILL0Y 14 um Aunwmsuilaadiueuty 4 azuuy (Hefinnutuun) wasduaureulnssu
4 AzLuY (YaUNIN)

T 2563 annsadadondlnadnmilengnuanld 2 duan Tin CNW1708 uay CNW1723 Tinananiinanii
Waen 1,926 wag 1,891 Alanfusels Tnandnilnaausniudoniade 1,172 uas 1,124 Alan3usiols fduuiusenaen
waveenluy 50 wWesidudegszning 44 waz 4547 Tu Auawl uavAuglnIzning 204-207 uay 103-119
wuRes dazuuudentiuiln 2 avuuu (Wienduilnwiudanguianeiin) vndn 10 Hniddlaafauen uasden
WaBNT¥MIN 2.68-2.79 wag 1.66-1.75 Alanu Anuninedlnssning 4.2-4.3 wufuns Anuediingening 16.5-17.1
WURIAT LA IULLY 14 U7 AzuuLATUATIY 4 Azuuy (HoflmnuuR) wasduanuveulnesay 4 Axuuu (v0u
17n)

U 2564 ansadadendnlnatimiergnuanls 2 duan laun CNW18109 uag CNW18178 Tvinandniln
aniaddon 2,078 uay 2,001 Alanfusels linananiinanUondeniads 1,413 uwag 1,400 Alansusiols Hsuiuiu
90NAoN Waveanivu 50 LWesdud 42 uay 44 Ju Amnugedu 174 uaz 193 wufwes uwazAugiin 89 uay 98
wuleg IazuuuUdenyuiln 1 uay 2 Azuuu (WaenvuinuuuuazeiaeUangilnunnndl 2 wuflues uag laen

40



suinuilneguuaneiiniiinn 10 Bnfidfigedauden 3.13 uas 2.98 Alansu uazUoniUden 2.07 ua 2.06 Alan3u
ANUNTGEN 4.5 Wag 4.6 WURWAs AN1IEN 17.8 Wag 16.9 WuRling Wavd1uiunnd 14 Uo7 AzluumuAINgY 4
azuuy (Hediaunjud) uazdumureulnesi 5 uay 4 AxuuL (YeUNIN-TausNiign)
6) MaviuugsUszenstinaifisuiudiosiugiuyaiiesid

nsfadenuarUsulgiUszensdninafiudoniugiuy Budue gauds U 2559 F9 nauu T 2564 Fudu
MnnssvTiudninaiudostugiiuyluiiud uasthuaiemeiusuauiaeadail 1(S) Ussansas 500 fu
fndendunasiinfiianuaiiaue winGewninss wasiindouiadn fnanisdndusuded
U 2559

nguds dnlnafudesiugiuy mugeiuiidadenagseming 189 - 230 iwufiums arwgeiinegszning
125 - 169 Wwufluas LiuAeinfiinsSeunivesudanss S91uau 10 - 12 uaasieiln dndvuiadusiugudnansiln
33 - 3.9 wufans Armenilneglurag 13.2 - 18.3 wufwns twiiniin 30 - 100 ndusieiin engaondagiuIu 53 - 56
Fundaugn engTusenly 52 - 56 Jumdsugn lamunsuansennsvedselulviiunalvg) suids s1adu warlsalisa
Tusndos dmdoniinlifenuadiuau 550 dn nemzwdayniusasynateusuandnestad 1 ldsunisdmden

s Wusznnsseudaidentl 1 Juil 1 (GSy)

aauy dlwadtudloviudiiug Ugn G5 aduwassauitug Amdondufiatiase Afanugeiuagluta
187 - 239 wufiwns Anuallneglugae 119 - 164 wuiwas nfinsewmvennianseddua 10-12 uasein
yaduugusnaegluag 2.7 - 3.9 lwuuas arweniineglutag 11.4 - 17.3 wufing Simdniln 43 - 110 ¥
meiln ergnandIfuIu 48 - 54 Jundsan ey iusenlvy 47 - 52 Tundwgn lanunasuanseinisvedlsalulvsiuna
Tng) smiréne e uazlsabalussdos dadenilnliemuadiunn 400 Hn agtmzsdanndusasynaneiusua
featail 1 AldFumsdaidensiniu Wulssrnsseudaidendl 1 Juil 14GS)
U 2560

gauds drlnadiudesiusiuy anugetuiidadonagssndng 187 - 211 lwufiuns Anugeilnegsending
117 - 132 wufluas Liufeainfifnisfeunivendanss 8089110 - 12 unasiefln Hndvunadusinugudnansiln
3.1 - 3.9 WwuAles mnueMlnegluyie 13.2 - 15.9 wuillung thwtiniln 76 - 100 n3ustaiin 91YABNAIEUIU 50 - 56
Fuvdeugn orgTupenlvi 50 - 55 Fundaugn lsamumsiansernisvestsalulvdiunalug :101éne sadu warlselada
Tuansden Aadeninlitemunsiua 555 in nsmaadanniniidunsdnden Iudatusseumsdnident 1 (C)
wawdnoonidu 2 dw dwil 1 iullueaduiiosedsuiliuiug wazdd 2 thluvgniitenauuazu3udgasenns
Tuggit 4 Wuuszansseudmdeni 1 Juitil (Ch)

agply drilnadudiosiugig Ugn ¢, asduuasmauiug dadonduiiaiiaue farugeuegludas 189
- 210 wuRuns mwgsiinegludas 125 - 158 wuiwas dndnsfewaveaudnnss $9mau 10-12 wanseiln vun
dushugudnanseglurag 3.6 4.2 lwuRes mugnaiinegludas 12,5 - 16.0 wufiuns dwidniln 56 - 80 n¥ustetln
91nBNIEUIY 48 - 55 Turaalgn e1giueenivy 49 - 57 Tundwan linunisuanseinisvedlsalulvsunalvgy 51
ihéna satiy uazlsalaialudiedos dadeniinlifemndau 500 dn nemzaidenniuuasynanetusuauiaiesds

'
=

11 AlesunsAndansiniu WulsznsseuAndend 2 Jufl 1 (C:S)
U 2561

nauds drilwaiudlesiugiuy enugeiuiidaidonagsenine 185 - 210 wufans arwgeiinogsswing
120 - 137 wuflunas LAuenfifnsBeunivesudanss S 10 - 12 uaasieiln inflvuiadusiugudnansiln
3.3 - 3.5 Wwuilues mnueMlnegluyie 12.4 - 15.9 wuiuns thwmiiniln 75 - 109 n3ustaiin 91YABNAILUI 48 - 54
Fuvdeugn orgTuoenlvi 48 - 53 Fundaugn lamunisuansernisveslsalulvdiunalug s1théne s1afa waslsalada
Tushedon dmideninliamuadiuag 510 Bn nemedayndneumsdaden IWudeiusseunsdadent 2 (C) Ju
7l 2 \Wudsznnssoudadent 2 i;uﬁ 2(C)

gauu drlwaiudioniusiiug arwgaiuiidadenagseming 173 - 200 wufiuns Anugeiinegszuing
112 - 154 Wwydilues WuReiinfifinisSounivesudanss 251uu 10 - 12 uarsieiln dndlvuinduriugudnansiln
3.0 - 3.5 WU AnNeinegluyie 12,5 - 15.7 wuiluns dwiiniln 67 - 89 n3usteiln 918ABNAINUI 47 - 54

Tuvdaan engfueenlua 48 - 55 Jundslgn linunsuansonisvedisaluludunalvg s1ndne s1adu uaslsalida

41



Tusnsden Aadenilnl3amuasiuau 500 in newnzdannilneiunisAnden lﬁmﬁmﬁuﬁ:iaumﬁmﬁaﬂﬁ 2 (Cy)
wdaimdneenidu 2 dw dwd 1 iulilurefuifioseussifiuiug uazdinud 2 diluugniftenaunazsulssUszsnslu
997 7 vessounsdnidend 3 (C)

U 2562

aquas Sralweiudlesitusiuy Ugn C aduulamaniug dndenduitasiane Aillargeiueglutag 193
- 211 wuRuns pugsiinedlugia 100 - 148 wuRwes EndnsiFewaiveaudnnss $9mau 10-12 waseiln vua
urugudnanseglutag 3.5 - 3.9 wuiwns anwenilneglutas 13 - 15.8 wufiuns dwiiniin 75 - 92 nusiefln
91gnBNIEUIY 48 - 55 Jundalgn engfueeniua 49 - 56 Jundwgn ldnunisuanseinisvedsaluludunalvg 51
afu warlsala¥alusaden dndentinlivaundun 525 dn nemedanndusasynaneiugiaudaesdail 1 Aldsu
nsdmdensamiy iuuszansseudadond 2 fufl 1 (C:S)

aguu Frlweiudlesiugiuy Ugn GS: adluulaswauiug dndenduiatuave Adaugaiuoglugag
189 - 221 wufiuns Augeiineglugae 119 - 134 wufiuns Indn1siseauaveaudnnse $91uau 10-12 uadmeiln
padurugudnaedlutag 3.1 - 3.7 wufiuns arweniinegluag 125 - 163 wufiuas dwidniln 75 - 110 ndu
sokln 91gnondIfuIL 48 - 54 Fundagn engfueenivy 47 - 52 Jundagn ldnunisuansernisvestsaluluduna
Tng) s11hds 91adiy uazlsalidlusnedos dadentinlifammndwuau 500 Hn nemeudanndusasynanewuiua
Fueatnd 1 AldFunmsdaidensaniu Wuussnnsseudaidentl 1 Juil 1 (GSy)
U 2563

nauds d1ulnaduidesiugiiug anugetuiidadonagssning 187 206 euuns Anugelnegsening

117 - 129 wufluas LiuiedinfidnisSeunivesudanss S91uau 10 - 12.ummdeiln dnfvuiadusihugudnandiln
32 -39 wufuns Amnmeniineglutag 13.5 - 15.9 lwufiuas dwiiniln 83 - 105A3usieiln o1gnendafuIL 50 - 56
Fundaugn engusenlvu 50 - 55 Yumdsugn lamunisuansenmsvestsalulviiunalvg) sminds 91adu uarlsalada
Tuphsdon Andenilnlivenuasiuu 553 Hn nenzwdannilndidiumsdnidon Taudaiugseunmsdndond 3 (C3)
wlevlullumsussiiiuiugluggdaly
Y 2564

msUsuUzsEsInstugiminafudlesiugifuyarivs Ugnussliumnufmmthvesnisdaiden
nsiSeuiiisuanaie

MInoUALDIvRIUTEIINTTHUNSAREe MU SIuIY 3 50U Tu 8 dnwaziidnw wul seuvesnsAmLEen
drulvgfianuunndnsog i doddydensada (P<0.01 waz P<0.05) oniiu engiusenlva wazergnonuiu 50
Wosidud mnmsisuifisuaialis v nsdndeniusuuuinsaunsafiunandniaddoniinl 1 newdsiauden
573 wandnvandenilnit 1 nandndenwienilnit 2 uasnandnvenidonsauld lnowfiutuandnads 694 1,008
425 157 way 581 Alansusials anudieu 1u 1,166 1,618 752 384 waz 1,135 Alandussls audisu uazagandi

=] '

WugUSeueuiisugloiiouaydnauuansneiun1aaia

s

N1IABUHUBIABNIIAALADNWUT

arwfmiilumsdadenitusvosszrinstnineiudlesiuyseud 3 (C3) nudt annsoifiunandald Tu
nanAnTadeniindt Trananeniudeniindt 2 nanannaUdonsiu nandnUenidenilngl 1 nandndenidenin 2
waznananUeniUdonsau nananifutuethsituddmisen (P<0.01 uay P<0.05) ausounsdmdenviliusina
nanAn NI udsdasoUnsAnEnYInAY 143.0 60.8 203.6 103.4 76.5 way 179.9 Alandusels uaviinananiauden
59 wasHanAnUeniUdonsi WaduanUssnsiSudy 1,008 wag 581 Alansusiels suasu Ju 1,618 way 1,135

Alansusials suaisu

7) msnusamtlnadisw/drvisiuiiudiesmiuduudaiugnssilulasemsuiuuseiug
Tl 2559 iumuriugnssudninafewdetninadrimdniuiiedinunsugnisannlsutnensns
wazuidniusiivluviou 16 S1uu 47 deg Tasutseenifu manans 7 dwda loun Foum uasUgy
ANIIUNUT 819089 AYT 05N waznTuMN 913U 34 feee mawie 4 Jwda leun Weese Wedlnal glavie way

a2



UATANTIA 31U 10 FIeee uazmanzFusendewmile 3 Jwdn laun wATTvEN YouwiY wAzaUas ¥ J1uIu
3 108 uuseaniduitusiiuiles S1uau 15 e fugmsdn $1uau 30 fapene wagiusL S1uau 2 Feghs

AnwidnvagUsgsiuinlnadowdnmien S 19 dog TnelineasBesvosdnuasysssiug feil

1. TWX016 Bertuginthumesany fugnnsdn sausamil sunetuuas Swiaunsanssd ddnuwae fail Taugdu
gauduis luusndnwaruunay yuluwsnnilednuauliunans Tureutnanss nuludumiandided aendiguiu 46
fu fugenondutiesndt 5 wufns Fenendarient 33 luns nia 35 wuRng s1unendesdidenseu Yae
WAUNANNYOABNAINEN 28 LuflunT Yuiutenanuay YenendigiianuvurAsud1mse Yanndiuiuiunans
TUILUVUIVANUTEABNGAIE 16 WULY ANULLLYTBIENgouLUNUNAYenantoy nunendosuardludendilen §u
waudmdes sanlvy 48 Tu dulvud suniasi¥edgou ANUAINN 88 lWUALUAT AINGIY 153 lwufiuns Tusesn
UVUgANTI 9 ludluns Auing1d 10 wuflues Snvagdrunse Bnen 15 wuiuns #nnie 4 wuiuns sunseln
Amsansae winSewaanndsn sausaaudn 12 won viawdednlnadieulnadiunies (waxy gene) dfiduuu
WA s wazie Alveudnnseinudnnyy wdietgeu wavwmdes 4 v

2. TWX 021 fertustniuindiia wugnisdn siunuiunuiaau nanw Tdnvue &l laufuseudaig
luusnanwazaunay yuluwsnindletinuauiiunas luAeutnanse nuluduvisiindsag aendaguii 46 Ju Aude
ABNETT 9 LUURLLAT YOMBNGIKENY 35 WUAWAT N34 21 WUAWAT IURengaune Uasuwnunaisdenandines 23
WUALAT JuMuYenanuAy YenenmiianvurAsut1anse YenandiiuuIuna1e uINKILmanlugenansig 17
WU ANNKLUTRIRANERLULLNUNANYERDNYIN NUABNYadNI lWHsnnendeydiioeu Julsadiing senluu 46
Tu dulvudvuuasdedgeu anuaddin 91 wudwns Augwiu 180 wuiwns lusesiinuuannitg 9 wuRuns A
Hnend 10 lwufmns dnvazdiduase idnen 19 wufiues dnie 5 wuims sunseilniomsnse wiaFomninss
FUIULNNER 16 uod viawEadnnafisudlnedamiles (waxyeene) @flduuuwEatae ditveuudans
PUANNZUAUTY FFasin

3. TWX 023 Fostusudauaiedosdu fusnsin sausmiisinouisau Swiauasusy Tdnvue deil Taudu
goudiiuanided luwsndnwaruunay yuluwsnindetinuautaunans ludeudrenss mulusunisiindaing aandag
U 44 Ju futenanend 13 lwufluns Yenandiun 36 wuiluns 119 19 wuAluns grunengasdiag Uate
WNUNANYOABNFIEETY 21 LWwufluns YuNUYenennIN Jonandlidanune AUt NN TIMALILITEUIU Yananday
wduUunae Nuuirumanludenanddy 15 WUl ANULIUTeIRBNgaLULLNUNaYenantiay N1uABng s’
dou uazdfondluiseu dusaydvies santuu 46 T dulniddedseu anugEin 154 wufng ANYERY 153
wudln lusesdnuuganing 8 wuduns Nuine1d 11 wuilung dnwagaidunss 1nend 16 wuiiung #nnde 4
WwURLIAS §NNTInTEUen WAnSELIIRSS TwIULMLLEe 8 L slamaadlnadisudalnadwmiles (waxy gene)
Fduvuidayn Fveandnnidiudnazun ddwn

4. TWX 024 Feviusdid Wugn1ai sausmiisineunaau Suiaunstsy fdnuae fil Tausudeudiden Tu
wsnanwazau yuluwsnindietinuatUiunans ludeudnwmss nuludumisiindiden aendiguiu 46 u Autensny
13 wufluns Yonendianend 30 wufluns N9 22 lWwuilues grunendesdlisngen Uangununatsdenaniygenl 20
WUAWAT JuMuYenaniay YenendiianvuzAeul1nst YenendifiuuIuna1 IuILIIaNtugenandiE 15
WILY AUKUUYBINBNE BEUULNUNANYBABNUIUNAN NMuABndeudEIleIgau Waennendeedliseu sulsad
wides oenluy 49 Tu dulvadideigeu anugedln 81 wuluns Aug sy 174 lwufiuns lusesinuuganineg 9
WwuRng AMuiing1n 10 wuRwng dnwazddunse dnen 16 wufiues @nnie 5 wuflues sUnseinAmsansie
WEABEILNINTI SURULEINER 14 wen vEawdad et lnadmilen (waxy gene) AduULNEAYTT waY
1 Avenudansadudnnzen 4w

5. TWX 026 Sowusuuauniunaunes Wugn1sin sausawiunuiaau ngunwe Snway & Teudugoud
3¢ Tuusnanwazau yuluwsniviletinuauiiunans ludeutnanss nulusuvisiindiing aendaguiu 48 Tu Mude
ABNYTY 10 WUALLAT Yanen MKe1 23 Wwufiuns n319 20 wuRuns g1unendesdidenseu Uaeununalsenand
B 20 leufuns yuiutensnuay Yenendiiiidnuuzdeudimss Yenendiuiuuiuna uiulvuamanluge
ABNGIE 19 UIUI ANMULULYDINBNEDEUNLNUNATDABNYVIAIN NUABNEBYAITe 80U LURennandaydileigeu du
weydvdes sanluu 50 Tu Wulvuddeiseu anwgdln 100 wufuns anugewiu 181 wwiuas lusesdinuuganiig

a3



9 Wi Mulne1 10 wuRwuns dnvazdriuass nend 19 wufwss Bnnie 4 wufes dnnsinszuen wée
SE0MT SIUILLAILER 8 ued slawdadlnaTiaut 1 lnatamides (waxy cene) Afiduunudnu1n dRaves
wannssdudnnzyn 84w

6. TWX 028 Foug iiunas Wugnisd srumuflununany nyayma Sanvae &l Taudusoudsing luusn
anwuguunay Yuluwsninilelinuauuunans luAeswtnanss nuludundsidndiden aendfuiu 46 Tu Mudensn
817 13 Wwufiung Yenandifel 34 wudluns n319 30 wudwes giunendesdideigeu Uarewnunanstonandige
18 Wwuiuns yuiutenanning YenanfmgianuugkuITeuIu Yenendifiiuliunans usukvwmantutenandig
20 U ANHLNNYBIRENgBEULLNUNATBRaNUILNANN NMUABNdaydile WRenAengeedETedsou sulTHENN
ponivy 48 Ju wulnudvunuasilergou anugdn 97 WwuURLAs ANEWU 169 WwuRwns lusesdnuuanning 8
wuAng Muilne 7 wufwng dnuazadunse dnen 13 wufweg dnnda 4 wuflues sunsilnfmsngae
WEABBILINTY TIUIULOINER 12 won wiawEatinadisud i nedmiles (waxy eene) Afiduuuiudnmios 3
Aiveauannsslnufinagy uag ndesdou a4aw

7. TWX 034 Fartugiflouthuinizegsen wusiuides sausniistnaiios Smianszuaseoyse Tanvas
fail Tnusugoudiden Tuusndnwazaunay spluusniviioflnuauuiunans Tuldwuszuiu mulusumisindide,
ABNFAIRUIY 39 Tu MuYensny 8 lWUALAT Yamandif1l 26 lwuRluns N3 25 lWuRluAs §1unendeydileseu
Uansununanadenandigend 16 wuilins yuiiutensnning Yensndigilanyuglasuunany densndiguiuliu
nae IIuLIBIanluYenandy 10 LYWl AMULNLYBIRBNgBYULLNUNaIYanentey Munendeudiligau
Waennengesdleiseu dusfnded senlvy 41 Ju idulnideigou auglns8AsuRunT ANEIRY 128
wudluns Tusealnuugandne 5 wudiwns AMulngtd 11 wufues dnyasdiiuesy dnetd 14 wusiwes dnndne 3
wuRwns JUNsalnnszuen lWwanewmIns Suruuwanudn 10 uad sdawaatalnadieudnnlnedramiles (waxy
gene) AfduunLAados ARvesudansetnudnayan ddwn

8. TWX 035 Haiiug eumeduns Wugiau srusiuiie des 2. wszunsaioysen fdnwae fiil laudusoud
Wed Tuwsnadnwazaunay yuluwsnmiledinndne TulAsuiszunu nuludundsin@des aendaguiu 38 Tu iude
AENE1 11 lUAlAT Yananiife 32 wuduns n11926 Wufing srunendesdiledseu Uasununaistenans
o1 17 Wwuduns yuiudensnnitewnn Yenendigilanuazlaciunas Yensndievai Suiuuvumaniugenen
Ay 16 WIUe ANULLLYeIRangayuLLNUNastBnBnULY MuAengeediluigey WaennandesdTigeu sulsyd
wides sanlvu 39 Ju dulvudergeu aiaugedln 68 wudwns Auady 135 wufiues lusesdnuuanniig 8
wuRng fuilne 9 wufwng dnvalgaduase dnen 15 wuRms dnnde 4 wufluns sUnsedinAamsansig
winSouanss Suuinuda1aum sladadninadoudrinadrimder (waxy gene) fduuundnmies &
Aveudnnssiudnnzivdesey 8w

9. TWX 036 FewufifisuduyEthunie sugiaun fudiam sruswisunoides fmianssuasaiogsen i
Snwaiz feil TaudugeufiTeauagsis Tuusndnumraunay yuluusnndetinn s ludeudnanss nulusunsiing
e eendarfuiu 399U NMutensngt 9 lwuRluns Yenendinen 34 lwuRlues 0119 30 WwUAlLAS g1unentes @
Weigeu Uangununansgenandisend 21 lwuiluns yuniugenanninelunats densndindanyaoulinnse 9o
AaNMKMAaIN Sl wmaniutenendiE 13 Luus ANULLLYBInBNga uLLAUNaTaRBNTaIl NMunBngaydide
dou Whenmendesdveidou Suisadinges eenlvu 41 Ju dulvandetseu Augeln 61 WwuRuns ANuEwy 141
wuduns Tusesdnuuganing 7 wuduns Auilnend 14 wufiuns sanvaeadunse dne1n 15 wudwng dnnde g
Wwufluns JUnseiinAmsanse wiasawainss Sutuuaandn 10 uad vdawdednlnaisudnlnadrmie
(waxy gene) AfiduvuEnmEes Alveuudnnsiiudnnsvdessou

10. TWX 037 Sotugvnsheny Judundn stugnisén sausawiisinetaded Saniadeumn ddnwae & Tau
Augaudiae luusnanvuzuunay yuluwsnivdeinuavuiunais luan nulusumisinddes aendguiu 48 Ju
Audenony1l 8 LwURLAT Yanendaiend 34 wumumns n19 10 WwuRluns 1unengesdidetsou Uangununaide
AaNFIRYY 22 lwuAluens yuiudenenniteuunans Yeneniiglanvurreud1anse Jenendiguuuuiunans 91uu
wynavdnludenanday 14 Wute ANNKLILTEIBNEBYULENUNATERaNUIUNA1Y NMunendesdidetsauy Waenmen
goudleagou sulsudivies senluu 51 Tu ulvadeigeu Augaln 79 wuRung ANNEIRY 151 wuRues Tluses

aq



Hnuuannidne 9 wuiuns Muilng1n 7 wuillung dnuazdaiaunss 1ng13 17 lwuiiues 139 5 wufumns junss
HNAmsanTIe WEABBLINTe SIuuRaEn 12 wed sfiawdedriinadisudnlnadmider (waxy sene) dfiduuu
wanuuazvies dlveaudansadiuAnngy 86w

11. TWX 048 Feowugandaiaeusegun fugiudlos siumuiithudszgun suathuas sunowsiung S
d1ung fdnune dail Taudugeudifen luwsndnvaruunay ualuusnudefinuauyuiunans luwwassuiu nuly
Auvdandded aendiiuIu 46 Tu AMutenene1 5 lwuAwng Yonandinend 38 WURLAT N9 42 lwuRAWRT 51U
nongeaudileigen Uagununalsienansdifed 21 lwudiums yuiiutenanninein denendigianvauzaoudimse
FonondauiulIunas IuukvLmaniuteononday 20 Lws ANULULYBINBNgREULLNUNATEARNUIUNATY MU
nengeedlisdgeu Wienmengeedledgeu duisdindes senluy 49 Ju idulnuilisndeu Anwgaln 112 wufling
AR 197 wudung lusesdnuuaaning 8 lwudiuns A1udne1d 6 Lwuduns dnvuzdadunse dne1d 14
wung Hnndng 4 lwuRluns iﬂmaﬁiﬂﬁwsaﬂiw wanliiewnr utueunda 10 wes viawdadlnadiou
dnlnadrmider waxy gene) Ftduuumdnai ammmmammaﬁmmwmma ddau

12. TWX 049 suawuﬁmﬂuuuﬂawaﬁ’m ‘W‘L!ﬁ'W'NLiJEN ssithunizln Auangs guneiiles §anin
gifesnil fdnvue deil Taudugoudiiae lunsndnuaaunay ypiluusnmdlefinuaudunans ludeudianss n1uly
Aumiaindded aendiguiu 45 Ju Mudenanynd 9 LUALLAT YeABNFIRE1 32 WURLAT NI 25 WURLAT 31U
nangadii Uateununatsenandiifend 21 lwufiuns yuiudenenninwin Yenendidanyueaeudimss ¥e
aanfEkiuIuna Sukvumanlutenandy 12 Laue ANULiLYeInangauTuLNUNaTIYenanUIUNAT AU
nandeudidelgeu Wiennendoudleiseu dulsudndes sonluy 45 Tu dulnul@eisounasyuy AuaEn 81
UAAT ALY 172 Wil Tuseslinuuganing 8 wufwns Auiingnd 9 leuRuns dnuazd1sunss #nend
13 wufiwns #nndne 5 wufuns sunsallansnsie winldiFewes Siauuaneda 12 wod iawdadalnaiiew
Flwatauniien (waxy gene) Afiduunudny wdes wavie ARiresdannsadnudnnazen uaswmdesseu A5

13, TWX 050 Fousifleuaeiiila fugmsdn sumuiiduassaiaah sunotadet Smiadoum Snuay
feil Tausugoudaing luusndnumzaunas uuluusnwdeiinuaudatnas Tudeutnenss nulusumdsiindang aondh
HUu 45 Tu AMutenany1l 9 lUALAT Yenensife1 36 lUAWAT 1119 34 WwuFlwes Junendesdledgeu Uag
WNUNANTDABNFIEET 25 LWUALUAT YUAUYABANIINNIN YoRBNAIRIANYULILWITEUIU YonaNFAIE AN 91U
wyusvanludenanddy 16 WAL ANULILYBIRBNgguLLNUNaNananUIuNaN NMuABndasdilegeu lWdenaan
goudtigou suisudvies sonluy 45 Tusdulnindisigew Anuasn 77 wuduns Anuge 161 wumiues luses
Hnuuannine 8 lwuRuns Muilng1d 1249uAluns anwued1Punss 1ne13 16 wudwns 1nndne 5 wufuns unss
Hamsansae waaliiewas SIuTuemudn 14 uwon slawdadlnadisudainadrndes (waxy sene) Afiduuu
wanwdes uaza dlveudansiiudinnzindessou ddwnm

14, TWX 051 Fowuifleuntaun Wusnsin musuiinanaaiug sunewles Smiasnmes Sdnwag dil
Taudugoudae luwsnanwaruu duluusnindetinuauiiunans Tursudianss nuludunusdindilen aendafuiu
47 Ju AuYenenynd. 9 WUALINT YOABNAIE 1Y 39 LUURALIAT N1 29 WURAAT §Iunengeedileigeu Yaly
WNUNANYEABNAINYT 24 Lwuflins YunutenennIiunals YenendirlanvazAouinmss donandiuiuUy
NAN MMUIULVLIEAIUYDABNAIY 16 WUUT ATULUUYDINBNEBHUURNUNANYBABNYAIN NUABNYBYEITEIBRY
wWiennendesdletgau suisydndes sanlvu 50 Ju idulnudergou anuadn 91 wuRuns AugRy 180
wuRwes lusesinuuaandng 10 wuduns Muingd 11 wufwuns snuazaunse Inen 18 wufues #nning 5
Wwuflns JUnseilnAmsanse waasawninse S1uruuaiwdn 10 uad sdawdadninadioudlnadramien
(waxy gene) AfiduULILEAERITDU Lazindos Afveuudanssiufmnzindosseu ddawn

15. TWX 052 Forugniuthgua Wugitudes murmd duauidrs sunawmsaey Swminguaesid 4
Snway il Taudugaudang lusndnvasuunay uluusnmiofinuautiunans Tukuassuny nuluiundeding
Wl AandIEuIl 46 Tu AMuYeneny1n 6 LWURIAT YoABNFIEE1Y 37 lWUAWNT N9 32 lwuflung J1unengeud
Wergou  Uangununanstensniinend 24 wuiluns dunutenannine densniilanvaeiuiszuy Yenandiag
wduUunane Iuwvnmdnlutenendag 16 Luus ANLLLUYe IBNgRLULLIUNAYaRBNKLUUILAATE ATUABN
geudilisgen [Wasnnengeydleseu dulsaduun eenlvu 47 Ju dulvudeigeu augedln 101 wuAluAs AL

a5



geiu 174 wuiwns luseslnuuanndne 9 wuiluns AMuing1? 12 lwuflues sneaeasunse {nen 14 wuiluns
Hnndne 7 wufues sunsalinnay waaliseuns Suwenudo 16 wad vidawmdatalnadeudnilnadamie,
(waxy gene) Afiduuudnv Afveudnaseiudnnzyn 3w

16. TWX 053 Forfusnszyn siugnsdn sausamdl dvaanuyn  Suneauyn dsingwssans fdnvay o

o

laudugaudiae luwsndnwazuunay yuluwsninilednuauyiunana luresudienss nuludumiendlien aandy
U 48 U MUenany1 12 Wwuiluns Yonendinend 40 lwuiluns 019 41 wufung giusendesdile 19au
Uaneununaneenandigend 22 wudlwns yuiudenanniteliunais denendigildnuueaoudimse Yenendag
wRUIUNA1E IIURILIANTWYERBNEIE 21 KIS ANMULLLYDIABNYDUUKAUNAYDABNLULUIUNGTE NUABN
goudiae Waennendesdlutgeu dulsaydsiae senlvu 50 Tu Wulvandeigeu Anuasin 105 WURLAT ANERY
197 wuAwns lusesinuuaaning 10 wumuns Muilng1 14 wudiuns anwaedidunss 10817 20 wudwng in
¥4 5 lwuAes sUNsaElnAmsanse waniFewninse Sruruuadiuda 12 uad siawdednlnadieudlnedn
Wil (waxy gene) AfiduvuLdny Rvenudanseinudmazan 8w

17. TWX 054 Fowugdnumienvndid siugnsdn s1usamdl suaaugn suneauyn Sminanssny3
Snway el Taudugoudaag Tuusndnwazaunan suluusnndelinuauuiunans luroudnenss nulugumisiin
Wl pendaguiu 47 Ju Audenenynd 13 Wwufluns Yonendifen 44 wufiuns N9 40 wuRluns g1unendesd
Welgau Uatgununanegenendifend 28 wuflung Yuiutenenning densndifilanvagaoudnanse Yonansag
wuluna1e IURILIanlutenandIE 18 WIUY ANMULLLYDIABNY D ULKAUNATYBRDNLLLUIUNGTE NUABN
goudua9 waviled Liennendosddedgeu duLsdvies uazdae eanluud0 Tudulvudaun anugadn 99
WUAWAT ANERY 199 lwuRiuns lusesiinuuanndng 11 wufung MuEneNd 19 wuiuns Snyugadunss
ine1n 18 lwudwns inne 5 lwudwng JunssiinAmsansie windemamseduiuuaiuda 12 uad viawdn
Frlwaiieudnlnedrimiles (waxy gene) Afiduuuudau wavvdewou avenudnnsedudnazen 38w

18. TWX 055 Foriugdnmieaiings wugnisér musaud suavindg suneifles Saningnsing Tdnuase
feil Tnusugoudsiae Tuwsndnwaray saluusnvdiofinuautiunans Tuldsnssun mulushumisindifes aonsh
U 48 Tu Mudeneny1d 10 WwURLAS Yonsndien 36.4aufluns N9 37 lWuAns g1unengesdiae Uaiy
WNUNANYDABNFIEETY 20 LWUALUAT YUNUYBABANIIIN YonandidEdanuueABUTaNT WWITeUIU waglA sl
na1e gonendaguiulIunane Sukvumaniugonandiiy 25 YUY ANUKIUYDINBNEBYULLNUNANTBABNWULLINN
nunengeudden wavdyun Wisnnendesdvetden sulsudndes uagyuy senluy 50 Ju dulnudilerdounay
Y ANgeEln 118 Wwudlung Aug s 225 wuiwns luseslnuuganing 10 wufiues AMuilng1d 14 wuiluns
Snwazdidunss fne1 16 lwudluesiantes wuflues sUnssiinAmsainsie winBsuwnins Suuleiude 14
w07 siawdadalnaiieudriinadamilen (waxy gene) dfiduuumdnun Fvenudanssiufmnzen a8

19. TWX 056 Fewuginmisrtnuen ugnsd usiiduarinds suneidios Saingasind fdnume
fail Taudusoufitne lulsndnuwain wiluwsnndelinuauuiunans Tudeudnamss niulusuvdsiindiden aondas
U 48 Tu Mutenanend 6 WURLAT Yonondiyen 34 lwuRiumns e 30 wuRlwns g1unendesd@ine yaeununand
YonanmiEend 18 4wuflins uunutensnniiunaly JenendifildnuurAsutmss Yenendiguiuuiunans
IUIUUVUIVANIUTEABNIE 19 KUUI ANULILYBINBNYREULLNUNANTaRaNKINUILNGY NUReNgaediled uasd
173 Wienmendesdlelgeu duisadvies uaslen eanlvu 50 Ju Wdulnudidergeutassuy anugdn 11 wuduns
ANNEY 225 wudwes Tusesinuuganine 9 wufues AMuiingd 10 wudles dnuusddunss  Hnend 18
wuRums #nndne 5 wuRiuns sunsdinnszuen wanBeanInse Sk udn 14 wed slawdedriinadisudiing
Franiles (waxy gene) Afiduunwdany divenudansadiudnnsu a6

ueuiiFimvestnlnadilnafiousasdnlnatmies S1uu 19 Feea liun

1) thihunesanu Wu§nsin sumudl Sunewuuas Smiauasansse
2) $rmuindiia ugn1sin SRR NFATINA

)

3) wUauaaasesdu fugn1sin T nneUIay Jminuasusy
) o A
)

e D

L W XD

4) @3 fugn1sAn IuTINeNeUInaY Jminuasugy
5) WUALAMMANTIDS WUFNNTAT TIUTIMTUAUIUUY NFUNH

46



6) Wiguvas WUGN15A1 TIUTITUAUINUU NTINN
7) Wieuthuinizeesen Wusiiudies siunufigneidles Smiansyunseiaysen
8) Wieuneduns fugiawn ﬁaumuﬁé’wmmﬁaq Jamdansyunsasoyse

) =1

9) WigwBurIthunny Wugiauw i’JUi’JlJVl@’ILﬂEJLlJEN FMIANTLUATATOLTEN
10) vrahim fusund Hugnam s uneindeni fmindeum
11) andsaUsEgH ‘Wuﬁ‘wumm sumiithuuszgin fuathuas sunowisng Smdadmnis
12) st giiesl Wusiudles swsaammwm.,miw Fuavings 81Lnevege Jmingiiesnd
13) guaetiis Wusnsn immwmuauummm guneindui Jwmindeum
14) ipuudaund fiugnam sa‘umm AARgILG Snnailes Jwminarames
15) nuthgua fusiuiles saunwiishuaudis suneinvgen Yminguasusnd
16) n3zn Wusn15é1 sauTwil duaauyn Suneauyn Sminansiniy3
17) Framilenvnndra fusnsen srusmiduaauyn sunoaun Sminanssay3
18) Tramilearinys Wugnsin srurmiiduarindg suneiles Swmingmshing
19) Srandertinuen Wugne Tiunuiisiuandy suneles Smiagashng
veeUinudaiusininaisuasdninndrmdefinu sl W
1) 913g 104 Wugn1si SRS HAeles Swiaunusn
2) Prawmdlead Wugmsn susmiisuneies Smiauaslgy
3) 112 Wugnsi SuTmisuneidesnans Smininy
0) \eurm fugitudos musuiisuneuindes Smiauassud
5) ieuwdes Wugiudios srusiidunendnsana Smiaglusie
6) weane Wusiuiles uTufisunales Ymiansvasieysen
7) fnmane ugiudies srurmiisunegde Smiaias

8) MmifnwdnwazUszivuivesdnlnadrimieadisgnuaufiaunasaienusaul
nsAnwdnuazUssimugialnadindergoaausieu 2 a1eiug laun UT121120 way UT121122 fy
oual 3 ¥ig ol UTL1 UT20 uay UT22 Juiindeyadnuuzusyiniugiiviivesnnsidou (an.2) veanesfunses
fusfin nsudviniainens 37 Snvuedd
1. Avedlaususausyerluusned nudh fudgnuaufisusie 2 wus fElususouszerluusnadiduding

wioufufuiugrousii 3 Wug

2. gUsrsluusn wuth siusgnuamiiauiia 2 wug fsusidlussnidusunay mileutufuiugweuis 3 fus

3. ualuresluwsniwmdefinuuan wuih fusgnraufidusts 2 s suluvesluusnimilelinuugauuuiey
wiloufufuiugrousiiy 3 vius

a. m3ldaasluusnivileiin wudn usgruaudieuis 2 wug dnnsldsedluusnvileinuuudeudiomss
wiloufufuiugiousii 3 viug

5. Amuluiisiumisiinuuga wuin Snlwagauandisusiug UT121120 fanuluiidunsdinuugaiudsig
WuiReafusiugual UT11 dawusfug UT121122 Sanuluidwmisinuugaifudienseu wudeatuduiugie UT22

6. Sutuiitenondafizuuy 50 Wosidud vessunusuimuniufudliinfusn wuirdnlvngnmas
Faustug UT121120 fsnnuiuiienandfiFuum 50 wWedldusdeglurie 36-45 $u fedneenmenirfldwauiueen
nontien WulRdfufuiugusl UTL1 wagesnmeni3andtiugyie UT20 AfldnnuiuiivenondgiFuuu 50 1Wedldus
0g3zmIn9 46-55 Juagluseiuuiunans drwtnlnagnuaudisuiug UT121122 fidnwuiuiivensndaisuuiu 50
Wesidudeglutag 36-45 Ju fledneennenialisiviuiueenaentios Wudeaiuiuiugud UT11 uageenaeniiinii
Wugwe UT22 fifiduiuiuiidenendigizuuiu 50 Wesidusegsening 46-55 Juaglusziuuunany

7. Avwgnwesmudenendgiiluariugiuluss Inangruiluseislaunsusvesdenansng wuin wudgnue

AlAuns 2 sug danuenvesiudenendEiiluaiugulussuuudu willouduiuiugrousivia 3 ug

]

ar



8. ANUEIVBITOADNIK IAINTALLIIEERT A YanNAIRYBNA1 NUTT T1IlnAgNHANRLAUTUS

U
Yo

UT121120 fanuemvestenandainnnlauuusansanisaetenondavonans uwuduufersuiugual UT11
Fasnaanitugiie UT20 Aflanuennvestensniagfinanlauuvusaagnialaietensnigdenarsiniugniunans
drwiug UT121122 fanugnivestenandiinanlauuvusaaaisUansdenensagdonanauuuiiunans dse1inia
ftugsie UT22 fiflenuemvesdenonsagnainlaunousdrsgnisuaedenonsagonatawuudy

9. ANUNTHAAVDIYDADN MHIINVUABTOBANATIE WU TlnegnNaNfiAwiug UT121120 fauning
gnvesdemenuuune Junileufufuiugous UT20 uaz UT11 daudnnagnaaufiduiug UT121122 fiananiis
gavesononiuun deufufuiugual UT11 udisanniudrie UT22 fiflanunsgavesiononiuuliunans

10. dg1unengoy wudn TalnagnrauFisiuiug UT121120 fdgunendesdtiadumeatuiuiugud UT11
wagdsniug e fdgiunendenidudiforseu drudnlinagnnandisiuiug UT121122 fdgiunengosdsiag
WulReatuiuiugwe UT22 wagiusus UT11

11. auemvesionanial MnlauktusuuanisUansan wuh Srilwagnuaueui 2 Wug danwemves
Yonenig MnlaukusLandsUaegauUUnuFuiuTugiouis 3 s

12. yuvesiudenendal wuth Srilwagnuaufiauia 2 Wug Synvesiudenendar uwunhatuieay
futugsousivis 3 Wug

13. Snwuzdenand wui1 alnagnrausauiug UT121120 danwusdanond s Luuiuissuiu
uieriufuiugiie UT20 usissaniiudusl UT11 Aildnunzvonenduuureudnmss daudnlnagnuanfisuivg
UT121122 fidnwasdenondfuuunuissunuruietiufuiugie UT22 uddiganiugusl UT11 Afidnwaztenen
FRkUUABUY1RT

14. AnukiuYeIganandIy wul1 Pralnagnuanfauiug UT121120:80mnuuinvestensndiguuumaiy
WA fuiuiugweud UT20 wag UT11 dudnilnegnaausiviuiug UT121122 Sanusiuveenanfiibiuumnaiy
WuReriufuiudusl UT11 witanssfufuiugie UT22 fifinnamantutestenonfgiuuuiu

15. Suuvumdnludonendar] wudr drilnegrnasfisuis 2 wug deunuuoumdnlutensndaguu
nanawReafufuTus WU 3 Wus

16. AruLYuYeIRaNgaguLLNUNAT Nud1 TnalnagnNaudlduiug UT121120 dAnuwiuvenendesuy
LALNANLUULLLINN WuReadufuiugie UT20 Uaunndaansiugual UT11 iflauusiuvesnengesuuinunans
wuukduUunane Trlnagnnaudisuiug UT121122 dainuuiuesnsng ag uuinunaisiuukiusnnuagiuiu
Wugwe UT22 witmnsnsainsiugusl UT14 fisinmnuutuesaengosuuununanauuuiunans

17. @vosnrunendes WudT dnalwegnuaufauiug UT121120 fidvesniunengesidudig wudeaiuiu
Wugud UT11 uiusndnsanniiugiiefiidvasnunendesisaseu dandnlnagnuanfisiuiug UT121122 sidveniy
nondesifudintuisiuiuiugnewsl UT22 uaz UT11

18. Awdenaangey wudn Tralwegnuanfiiuiug UT121120 fdwdenaendesidudung wudeaduiuiug
Wi UT11 wiumnsisanniugvierisidiudennengesfifensou dadnlnagnuanfisiuiug UT121122 fddensendes
Judlengeu wwdeanuiugine UT22 usuans1sainiwudgusl UT11

19. #Suisty wud nlnagnuaufisui 2 fus fasusnfuindes WuReatutuiusweuiis 3 fus

20. Sruautuoonluy 50% vesdruauduiann dudeudliiedausn wudn $1alnagnuanfiruiug
UT121120 fdwawiueenluuegsening 36-45 1w fedrfeenivaliisy wudeaiuiuiug UT11 wiuansnsiuiuiug
UT22 fieenluudinin Tnefidwauiueenluuegsewing 46-55 Yu drndnlnngauanfisuiug UT121122 F5uuiu
sanluuegsening 36-45 Tuwuieiuiuiugusl UT11 uagiugnie UT22

21, Adullv wud dnlwagnuafieiuiug UT121120 Sadulnuduns Ssunnsnsannifugwe UT20 Afidu
Tvadidageu waiiugual UT11 Aédulvadsing daudninagnuaufiduiug UT121122 Sidulnafun Faunnsrsann
Wugwe UT22 Afidulva@idensou uazsiusual UT11 Asdulnadihaduiu

22. auaddn Taanseaviafulistelinuugn wudn Talwegnuanfiuiug UT121120 frnwgeineglu
seUgs lWuAeafufuiugie UT20 wazgeninfususl UT11 AiflawgsiinTuseduuiunans daudmlnngnuasie

a8



Wug UT121122 fimnugeiinlussiugaduiendufuiugaie UT22 wazgendniugual UT11 fiflanugaiinlusgiuuu
nan

23, ANy wud Inlnegnuandauiug UT121120 danugwiulussdugatuideduiuiugne UT20
wazganiwiugud UT11 fiffaugeduluseduiiunans dautdninngauasfieuiug UT121122 faugedulusedugs
wuiReriufuiugiie UT22 uazgendniugual UT11 Aidlmnugesiulussfuiunans

24. aundevedlusesinuuan wudl Tralwegnrausauiug UT121120 dauninsveslusesinuuge
WUUBALIINIURE Ui uRuge UT20 wasiugual UT11 ddudnlnagnaausiiuiug UT121122 danuninsediy
sesiinuugaLuuLAUIURBIfuRURUSe UT22 wifinunisvesdusesiinuuganinitfusuidsinnuniwedy
FRRNUUFARUULAUNIN

25. anevesiuinuugn wud1 TralnegnaauFieiutug UT121120 danuenivesiuilnuugaiuuliy
nasdaduninfugaie UT20 Aifianuemvesiuilnuugneniann udemniiususfiianuenivesfuiinuuaadu dou
Frlwngnuanfisusiug UT121122 fenuemvesiuilnuugasiviunaisdssnniniugne UT22 wagsiugus UT11
fiflarmenvesiuiinuugauuudy

26. Snwaurvosd iy wut Pnlwagnuaufiduia 2 sWug Tnvarvosdiunsatuieatutuiusreusiva 3

q
LY

U

2N

27. 51060 nu Flwagnaaueuiug UT121120 fsnmdiatufoaiufufiusus udunnmatuiy
tugsie UT20 Afdsna@ifenseu dandrilnagnuaufisuiug UT121122 Sasndifidiaguieatutuiugie UT22
waziugui UT11

28. avwigvesiinuuaniiszaziAuifn wui #Tniwmqﬂwauﬁmuﬂu’a 2 Mg fieuenvesilnuugaiiszey
Wufenuudu wudenfufuiugrensits 3 s

29. amuntsiinuugatafinsnarsiln wui Srilwagnuaueuiis 2 Wug Sanunhaiinuuaeiadifsnansiln
wuuULNaNe IRt eua 3 Wug

30. sUnssiinuuga wudt dlnagnuanfiduris 25568 d3Unssdinuugauuuimsainseiamsanssuen
udeafufuiugwousia 3 s

31. &nwagmaiissveanda wuih Srlungnuaniuti 2 stus fdnvagmadsmesudanuuunnnie
udeafuiuiugwousia 3 s

32, FURAILAR WU TrlnagnraNRAuTUg UT121120 Sd1wiuundwdatesduieatuiuiug e
UT20 wagudusl UT11 daudnlwagnuasiiiusiug UT121122 S wiuunimdaanniigaisuiiesiuduiugrie UT22
wazfldnnuuaiudaunnnitiuduel T AEduLLLEmToe

33. wiavosudauinafnasin wui ﬁﬁniwmqﬂwauﬁmuﬁgq 2 iug winveandauinafmain Wy
drlnadrmdsnruifufuiugnouii 3 wus

34, A dudyturetdn wul1 dnlwegneaudiduiug UT121120 347 duduuuvesudafuding

U
Aaaado v <

! a v v W g 1 ' v o6 [ | I~ ! ¥ a0 [
iR fuiuiugwUTLL wagdnsaniugiie UT20 Miidandusiuuuvesudnludivdes dmdnilnagnuaufiinuiug
UT121122 fdfidusiauuuveaudadudiihaduiienduiuiudgul UT11 waga1sainiugne UT20 Afidndusuuues
wandudmiesdou

35) AfifveaudnduasediuAnng wuin drlnegnraufeuiug UT121120 $37Rv00u8nd1unse
Y @ [ ) i IR Aaaqada & v ) & = i o &
AN JuALAATN Fauwanasaniuge UT20 MlianRvesudinsuaseiuannzumdeeou wasiugud UT11
aa <

a P P o & A | Y a0 v« Aaaa 2 v v o

FANHIVDINTAANUATIVIUANNZLUUFU mumﬂwmqﬂwammuwuq UT121122 U@ANHIVDILUANA U TNV IUANNE
< A v | o & 1 Acada 2 v v ) &, & | o & Aaaaa
SUIGIENETY FILANANGIINWUTWD UT22 NUANNIVDIUAAATUATIVIUANN LU ULNADIDDU HAZWUGLY UT11 NUdANE

il
a
N

YouudnfuRTITuANsTuEN

36) &4 wudn dlwegnuanfinuiug UT121120 dadadudiiaduiestuiuiugul UT1 wagseann
Wugvie UT20 Afiddadudan dwudnlnagnuaudisuiug UT121122 fadadudihaduiiortufuiusu UT1 uay
eaniugiie UT22 fifladadudvn

49



9) MsAnwaneayszITusvasdilnadmleaRusnutiguasvsiil
nsfnwdnvauzUsyImugilnedramteaiugniutiguasestl ldnlnadnamiennn 2 uwasiug As ansua
WA D.LAYRNY LAEAINUILYINTEUYT 84199 2.9UaT19511
AnwaEN1eugAEAS

doyadnwazdu

Flwaniuth Fudeufiruuiouss Alaudusoudiforsserluusned dnuvusvesddunss  Avinadud
139 uardlden

Aaududiden SINANEUD9 59nAEREA

dayadnuaily

sUTaUaglunsnuunay yuluusniviledinuuan 35- 60 s Mslawestuvedlunsnmiletinuugareuvis
n3e Avasnuludmuntsuugniiden anuniedlusesinuuan 7.5-10 WuRluns

Yoyannunztananadg

AINNYNIVBINUYBABNGIE 3-7 LHURLIAT AINB1IVBIYOADNAI 30-39 LBURALUAT AINHUNINEAYDIY
ANBNVAIINMUARLBDLNATLAT 11-30 lwufiluns @5 unenyey S18780U Lazduad ANNEIVDITOABNGIY 18-28
UL YUYDINUYBABNGIEY 40-60 BIA1 SNNMEYRADNAIEABUTINTI ANLLUYBITERBNAINUIUNANY TIUIU
wynananluyenendIyegsEning 12-20 AMULLUYBIADNYBYUULNUNANEAIUNINUILUAGN T80 Avaaniu
nenyee Aidendeu uardllviii Adennentesdluideu doulsnydileseu uagdiag

AULUUYBIYERBNAIKUIUNAN HgTunenyayfilisndeu dgunenyaduns

¥

ayadnwuglvuuazin

50



Avdulnud 2 & leun dergounardia Snvazilndiuuugagunsinsy maseweudn ldduuas anu
g7138n 8 - 11 lufluns ANUneesn 5 - 6.3 wudwns AMuiniiaue 5 11.5 lwuduns

nudidensou

Joyaanuaiziuan
a < v v a | aa Y & o aa < o a o H %
PRAUAATIINATI NI WUIMFNATUULYDULEAFYTY FRIVDLUEANUATIVIUANNTEYY Fedu17 drmin
1,000 WAAINNANHATARIUTY 10% 259-304 N3u

en

ANWUINIINITNEAT

YORDNAIKLIUUIN 50% vesdniununvaadlonud1alnnes 42 Ju sanlu 50% Y9I 1UIUAUTY
nuauRwalmhasausndisnud1ilnnets 40 Tu AINEIRN 80-120 LYUAUAT AINGIRY 140-188 LuRlunT

10) ﬁnmmsﬁ'ﬂmiﬁmmmsﬁmmzauLﬁaLﬁuﬂmmwLtazwawﬁm%’ﬁﬂwﬂ%’qwﬁmgnwauﬁuéﬁmu

- NaN&n

1) wandniaden Flansudels) nui mslivimnasnewnslumssdndminadiumiegnuan UT121122
flvnandniiaudongafianldun 5-10-10 wag 5-10-15 Alan3u N-P,0s-K0 dels Tnelinandn 2,164 uay 2,136
Alansusialy s998901A0 0-10-10 5-15-10 5-5-10 5-10-5 Waz 7.5-10-10 Alan3u N-P,0sK0 sials laeliinands
1,934 1,916 1,913 1,904 wag 1,771 dlansusiols auansu

2) wandnvaniuden (Alanfurels) nuin msldusuusinemslunisudadilnadrundeignuay
UT121122 ﬁiﬁmawﬁmﬂaﬂLﬂﬁaﬂqqﬁqmlﬁm 5-10-10 Alansyu N-P,0s-K,0 sals Taelvinandn 1,214 Alansusals
50989U1A® 5-10-15 5-15-10 5-5-10 5-10-5 0-10-10 way 7.5-10-10 Alansu N-P.0s-K,0 siols laelinandn 1,128
1,105 1,092 1,035 wag 967 Alansumals auainu
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- 29AUsZNOUNANEN

1) Paigediu (wuRlums) wuin UTnasmemsiiviilidnnasiug UT121122 fanugedugaiignldun 5-15-
10 Alansu N-P0s-K.0 siols laeyilvdiauas 221.2 wufiwuns uslidanuuananeiunieadfidulsuusnems
B9

2) avwigailn (wuRlums) wuin UTinasmesivilsidnalnaiug UT121122 Smnugeiingsiigalsun 5-10-
10 Alandu N-P0s-K.0 sials Ingyilvisiaauasiln 124.4 wudwes wildiianuuanssiumsadaiuusinnsineins
B9

3) 81gABNAIFUIY 50% NI (F1) USHnusmewnsnnseauilidnilnaiug UT121122 Sorgnendiguiu
50% IndAseru TneuTuasinemsiivilidengnondaguiu 500 uiusadian 41.0 Ju ldun 5-15-10 Alansu N-
P,0s-K,0 siald uazliifinruumnsnafunsadftuunusne sy

4) p1gnendaileuIu 50% (Fu) wui Usasmensiinnssduvilidnlneiug UT121122 Sorgaendaude
VU 50 % IndlAsary Tnsusunasinemsivilifiongaendudeuiu 50 % viuiafian 44.0 Ju leun 5-15-10
Alan3u N-P,0s-K,0 sials wazlifianuunnsinsiunsedififuuinasinemsdue

5) vuAin

- dhwiinilniauden wuh Ysinasgemsivhlidalnesiug UT121122 Sdhwilniinitadenvin
fign Tdun 5-10-5 5-10-10 waw 5-10-15 Alan¥u N-P,0sk,0 sl Taesiliimininiauden 302 296 waw 296
3 MUdIRU F89A9NAR 5-10-10 0-10-10 5-5-10 5-15-10 5-0-10 Wag 7.5-10-10 Alaniu N-P,0s-K:O sals lasil
dniniiniiaden 288 285 283 275 277 uay 269 ndu Ay TnsUTuImsane W3 2.5-10-10 Alandi N-P,Os-
K0 siols WWushsivilvidmininiauudentiondian 235 nfu uasdiaruuanstsfuyaada
- dhniinindeniden wuth Ysinusigemsiivilidmlnediug UT121122 Sdwiedniindeniuden

aetaaldun 5-10-5 Alan¥u N-P,0s-K,0 sials TneshliimininUenFongsiian 209 nfu wasUiasige s

g
2.5-10-10 Alan¥u N-P,0s-K0 sials silsilmiiniineniudensiian 166 n$u uasdiauunnsnsiunisadifosied
edfyBa
- ANETIEN WU YSunasmemnsnnsyiiviTalnetiug UT121122 Sanueiinenlnglaes
fu TngUsinnsinornsivilitinnmenilne1aiige Tia 7.5-10-5 Alansu N-P,0s-K,0 sels Tagvilsifiaaueniin
15.6 Loufiluns sudiu udlifanuunndsiunseffdutiinasinevnsdue
- AUAEEN WU YSaansn e snnseaui vt ilneug UT121122 anunieinlnaifies
fu gnifu 2.5-10-10 Alanfu N-P,0s-K0 fiol3 Inedianuntailn 4.4 wiluns Fsiianunirsiintosiian uazfin
uannsfunsediRfuUINasneIIToue
- AneYanein wuI Ysunusinemisnnseauriiidalnaiug UT121122 daniueivanedn
IndiAeiu Tnefianuenvateinedlutie 1.5-2.0 wufwns waglifinnuuaneiunisada
- AYEERRTLRN WU YSinausinevinsnnssauvi it ilneiug UT121122 daanueridden
uvaneinindidesiu lnetinueniudeniuvateiln 2.3-4.4 wufwes wasludianuuanaiuneada
~dmnuuaeiin wudh Usinausigemsivinlidnalnesiug UT121122 Sduuuaisieiingsiia
lawn 5-10-5 Alansu N-P20s-K0 sials Iaefidnuiuwameiln 17.7 o1 5998987A8 7.5-10-10 5-10-10 5-15-10 5-
10-0 5-5-10 5-10-15 5-0-10 wag 0-10-10 Alandu N-P.0s-K0 siols lagildruiuunasiedln 17.7 17.5 17.4 174
17.3 17.2 168 uag 167 und wazdinnuuanssdumsadfifuuanasinemsdus (s 2)
6) IUIUAU WU UTHasnemsnnseauvinlidlnesiug UT121122 d9wiusulndidesiu lnedidiuiu
sueglutie 8,960 - 10,809 siusiols waslifianuuanseiunisaiifegie
7) Iwauiln wud Ysunasmemsmnseauinlvdalneiug UT121122 d9wiuinlndifesiu Inedidiuiu
Hnaglugag 6,684 - 9,280 Hnsials uagliifinnuuandnsiumeain
8) FruududY wud USunasinemsynseaurilidilneiiug UT121122 ddwiududulngldesiu lned

Iuududueglugg 320 - 1,138 dusols uaglifinnuuansdieiunisada
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- AnwazANAUNIUABNSIAALIA
- pzwuuanuduulsatulliunalng wuin Ysunasimenmsnnseaurilidnalneiug UT121122
fanuudassasdazuuumuiumusensifalsaluludunaluglndifesiu Tnedazuuuauiumulsalulndiue
Tnajoglurag 4.3-5.0 Azwuu wazlifinnuuwanaaiuniseain
- pzuuuAuAunUlsAs A nudn Y3uausmemsnnseauinlidnalneiug UT121122 4
anuudusauedinzuuuanuiunusomainlsasmiddlndifestu Tasfasuuuauiumulsnsiisegludis
4.7 - 5.0 Az Sauanairdianusuniuteninislsammindrsasasuansernisifies 1-25 % vesituiiugn uazlai
AULANEIIUNIEDR
- AzkuuANAUIUlIATalin wud UsinasinemsynseRuvinlvdalneiug UT121122 i
wlwswasdpzuuunnuinumuiemsiialsasad Inefinzuuunuiiuniu 5.0 azuuu wagldinnuuanaisiuna
add Jauansifinruudusuasiinnuiumudenisinlsasatiulaeeylduansenisiinlseae
- pziuuanuduulsalFaluaedes wudl Usunasimeimsynseaurilidnalneiug UT121122
fauudswaziazuuuausunuaenisinalsalasaluaiees lnedaziuuauiiuniu 5.0 Azluy wayldd
AMUUANASTUNeadR Feuanaindianuudusuariianudumusenisidalsalifaluadesingrzuansennisin
TsAies 1-10 %‘uaqwuwﬂaﬂ (57991 3)
muuﬂimmﬁwmmiwLmnuaummvmiwammﬂwmnmumaﬂmau UT121122 wazldunnsinaiunslile
muAATIERRUlaLA 5-5-10 Alaniu N-P,0s-K,0 sels Luaqmﬂi‘wmaNamlmmﬂmaﬂu uiin1sliUsnusgeTe
ninshansaandununisidnrlewnilunsudadilnatamiesgnaan UT121122 10

11) AnwszezUgniivunzausensanvasdinnadrmilsagnuauiugaey

- HANAR

1) nanAnnauden wuin srezdgnivhlidlnestus UT121122 Snandaiaddongefianldun 0.75x0.20
AT uag 0.65x0.25 uns Iaglinandn 2,586 wag 2,474 Alanstiidels aud1du sesmeunAssserdan 0.65x0.20
0.85x0.20 U@y 0.85x0.25 LUAT AUAWU

2) wawdsonidon wuin szezUgnivilsidalwesiug UT121122 finandnusniudengaiianlaun 0.75x0.20
wes lnglvinandnUeniuden 1,521 Alanfusials 594a911AD 0.65x0.25 0.85x0.25 0.65x0.20 0.65x0.30 0.85x0.20
WAz 0.75x0.25 lwms muaiu Inelvinandnd,365 1,327 1,201 1,161 1,038 uag 949 Alanfusiels mud1du

- 99AUTENAUNANER

1) ANgedy wudn szesygniiviliidalwesiug UT121122 fimnugedugeiianldun szezUan 0.65x0.20
wns Iy liling1ugs 220.4 LoUAWAT 3898911A8 0.65x0.25 0.65x0.30 0.85x0.25 0.75x0.25 Luns Lagiind1ugsi
219.9 219.3 218.8 Waw 2187 Lwuilmng sy dauszezugnihlidudninaiefignio 0.75x0.30 wns lned
Anugeiuiins 200.7 wiifans iszszgniameldfiauunnnatunsafogefidoddoss

2) avwigailn wuan seezUgnivihliiinalneiug UT121122 finnugeiingedigaldun seezUgn 0.65x0.25 s
TagvinlidAugedln 125.9 @ufLunT 5998907A0 0.75x0.20 0.85x0.25 0.65x0.20 Luns Auafy tnesvevuan
0.75x0.30 M3 Li‘;JuizazﬂqﬂﬁﬁﬂﬁﬁmmqqEim?iyaﬁqm 104.7 WwuRuns wildanuuandisiunisadifdunnssegUan

3) 81gABNFAIFUIL 50% WU NnTzezgniiidalnaiug UT121122 fengaendiguiu 50 % IndlAgariu
TnoszerUgniifiongnondafuiuso % viudaiign 40.3 Ju warlsifmnuunnsaiumeaifszozugndug

4) ggaansileunu 50% wui Nnszezgniiiitilneiug UT121122 flogaendiidleuiy 50 % Inaldes
fiu TneszazUgnitilengrendadlounuso % uiuisadiga 41.3 fu uazlifimnuumnsnafumeaifszozugndun

5) wueiln

- dhwidniinfaden wudn ssezdgniivhlidalnestug UT121122 Slwilndndtadenuiniian

Y
1%

eun seezUgn 0.75x0.20 wins lagyilvidumidnilniauden 312.9 n3u s89adunAe 0.65x0.30 0.85x0.25 0.85x0.20
0.65x0.25 0.85x0.30 Uay 0.75x0.30 wuns lnedimiinilnviaiiion 294.1 287.9 285.8 275.9 275.0 uay 272.9 niu
muaiu Ineszezign 0.75x0.25 wns Wusseziivhluiiwdniniaddendesiign 260.2 S wazilanuwandieiu
N9EDR

53



- dhniinilnUeniuden wut ssesdgniivinlidnnlnaiug UT121122 ShiwmiinilnUeniudengsiian
1dun svazgn 0.75x0.20 s eyl wiinilnUaniudengaiian 189.2 n¥u wawsreruan 0.85x0.30 s vhilsil
5ﬁ%ﬁﬂﬁ1ﬂﬂaﬂt.ﬂ§aﬂﬁ?’lﬁqm 154.2 e wilifianuuandnsiunsadadunnssesUan

- AN WU szezdgailvinlidnlnediug UT121122 Sanuenilneniian ledud 0.85x0.30
way 0.75x0.20 wun Loy lvdiaduendiln 15.9 wag 15.7 l9Ufuns AMua1au 584831178 085x0.25 0.85x0.20
0.75%0.30 0.75x0.20 ua 0.65x0.25 N3 duszerian 0.65x0.20 i3 iuszezugnitvinliinnueniinduiian Tned
ANNENIEN 14.2 1WAT LarlANUuAneeiun1eEia

- anundsiln wud seezUgnivinlidnnaiug UT121122 fanundisiinnhaiige iun szozdgn
0.85%0.30 w3 Tnefinnuniieiln 4.8 wiums udlifieuunndnsiunsadatuszezugndue

- anusTvaneiin wuih ssegUgniivilidnlnaiug UT121122 fSermemdaeiinduiian 1éun
szevUgn 0.75x0.25 ims Taefianuguaneilnuios 0.8 lwufing uilifinnuuanmefunsediffuszerugnun

- mmeLFonvjuiin wud svazUgnivinlidnnasiug UT121122 Sanuenadenviidaneiing
fign lfuA szerUan 0.65x0.20 wins Tasfiaweniudensuuaneiln 3.6 wuiuns uslifinnuuansnafueadai

- FIUIULDWORN WU is‘&JzﬂQﬂﬁﬁ’ﬂﬁ%ﬂIWﬂﬁUﬁ: UT121122 ﬁf-&’maul,l,awiaﬁﬂﬂgdﬁqm laun szug
Uan 0.65x0.20 w5 Tnefidruauundseilin 175 uad wilifinnuuanssdunsafiffusze Ugnaug (msai 2)

6) Srnusuiuifed nud svazgnivinlidnnaiug UT121122 fdnwnuduiuifergsiian leiun szezugn
0.75x0.20 195 Ineilsruauduiuiionsiuiu 12,970 dusiels s0sa9n Ao 5288UgN 0.65x0.20 Ua¥ 0.65x0.25 LA
Tneflsruauduiiuifes 12,492 way 11,852 dusels auasu Eh‘uizazﬂqﬂﬁﬁﬁi’wmuﬁwﬁuLﬁmﬁaaﬁqmﬁa 0.85x0.30
wns Inefluauduiuien 6,114 durels LLa5ﬁmmLmﬂﬁmﬁumqaaﬁa&Jwaﬁﬁfaﬁwﬁ@q

7) Srwauinifuiien wuin ssegdgniivinlidnnaiug UT121122 ddwauilngadign ldun szozugn
0.75x0.20 uag 0.65x0.25 13 tneddwiuln 10,949 uar 10,290 Hnaly muddu sosaenfe szeUgn 0.65x0.20
0.65%0.30 0.85x0.20 0.75x0.25 WAz 0.85x0.25 Luns ANdIRudIUszozUgn 0.85%0.30 wns 1usezfiddnauiin
tioulan 5,189 flndiels uasfiruusndnafunaadfegafideddade

8) Sruusiud wuin szezUgnivihlsilweiug UT121122 Swausudusmiian léun szezdan 0.85x0.30
wns Inefisruousiudu 80.4 dusiels dausozUgn 0.85x0.20 was WWusyezUgniifliwiududugaian 6435 dusiols
warinuuAnAefueadn (39l 1)

- ANYAZAMUAIUINURBNITIAALA

- azuuuauiuvulsalulsiusalng wuin ssevUgniivinlitlnasiug UT121122 finnaudausauasd
AzuuunNAuIuionisiialsalulniinaluggefian 1¥un szerUgn 0.65x0.20 0.65x0.30 0.75x0.30 0.85x0.20
wns nefnzuuuenudunidlsalulniunalng 5.0 avuuy Faansindanuduniutensialsaunlagasiinns
LARIDIMILREY 0-3 % YOsLTY ilifiennuunnsinsiunsaiftuszezugndug

- pziuumnsunulins1iidng nudn seszdgnitvinlidnlnaiug UT121122 Seraudusuesiiazuuy
AR UL BT AR AU AN ATl an TR WA 0.65x20 0.65x0.25 0.65%0.30 0.75%0.20 0.75%0.25 0.75x0.30
0.85x0.20 uaz 0.85x0:30 m3 Ineilnzuuunugunulsnstinge 5.0 Avuuy Sudnsifinanudumusenisia
Tspsmialagazuansornsiiios 1-10 % maﬂﬁuﬁﬁqﬂ Lwihjﬁm’ml,l,mﬂeiwﬁumqaﬁaﬁmsasﬂqﬂﬁluﬁ]

- pzuuuANAuUlsaTady wud svesUgnynszesibidalnaiug UT121122 Sauudusuadl
ArRULATILETIMUsaNsAnlsATatu Inefinguuuninudiun 5.0 Avuuy warlifnnuuwanesiunseda Jauans
ilauudaswazinnuiunmusenianalsasainlagayldiansoinisiialsaee

- azsuuanuiumulsabsaluansdes wuin szesUanynssezvilidnlnaiug UT121122 Sanuudeuss
uazfipziuunuiumuRsnsiialsalFaluasdes Tnefinzguuuauduniu 5.0 azuuu wayldinnuuananeiuy
V19adR Fawansindanuudusuazianudiumuienisialsalifdluideslnsazuansenisiislsaiies 1-10 %
maqﬁuﬁﬂqﬂ

54



12) Anwegmsiiuifeauazagugniivanzaudwmiuaanmdnlnadramieadiag

1) d1alwadrantefairsgnuanfieiy UT121122

ganafiuaneing vilivanednuazvestnlnadmieadisganauiiau UT121122 fiinsfinwiuansnaiy
yaadd ety nandanouiaudon wawdnteniden s1uauiln wagenueUaneiln duengifiuifefunndneiu
vaganuzuanA19iun19Eia oniy ANugey AnugEln Sy Suiuiln Aueiin AnueIvaneiln vun
3 uagduauuad Uduiusszninagguaniuengifiuiies lifianauandisiunisada Tuyndnuasiivihnisdne
(M52 1) gemafiumndrsiulsifnasonandnvosinnlnadiamiiding UT121122 aonadestunanisuseifiuiie
ﬁuﬁﬂssmaqﬂﬁn‘lmLﬁau%"’aqmJaﬂl&iﬁmaﬁamawamﬁamﬁaﬂuaz%ﬂLﬂé‘aﬂ (Sukto et al, 2020) sauvisludalnadn
witlendsaa quaﬂlmwamamamamﬂamﬂaamﬁuuﬂu (Hussanun et al., 2014)

Anadeynoigiuifisaves nandnfiauden nandsUeniuden orgeoniu uas auamnsuilaasuidiou
Tu 2 gavan wud 1‘145]@LLaﬂmeaaawmmﬂqum LLavummLLmﬂmaﬂwwaam (P=0.05) Imaiuqmaﬂmwamamm
wWaen wardeniUden e 1,210 uag 830 Alansusels (mud1siv) LLG]@JEJ’]EJLﬂULﬂEJ’m@u‘U’NEU’Wﬂ?’lLLauLLG]ﬂG]’Nﬂ‘LW]’N
afif (P=0.05) AuluggrlulneTuituienads 56.1 fu uenanidmuinuamnisuilnanisroudsiniuasiimom
uanAsuveadn (P=0.05) Tasfeazuuunsdu 3.1 azuuu demandnuesininnd i luggudsganiilugadudy
L“f]ulﬂiuv‘i'mmLﬁmﬁuﬁumimaaumawﬁmLLavmﬁﬂivﬂaumamammmeﬁwﬂwmsﬁnmﬁmqﬂwamﬂ’uﬁ:daumaﬁmawé’d
nsén inandnuas mﬂﬂivﬂa'uwamam‘i,uqm.mmﬂ’sﬂuqmm (5umn, 2259)

mtaaamamqmﬂaﬂ vowmandmiaUden nandnuaniudon uas A msUslaa USsuifisuagiuieai
uAnAneiy wud Herdeiaden wandnUeniden uay ﬂmmwmiuﬂmmmammﬂm 18 Aumdsooniu Wkanansis
Waen (1,289 Alan3usiels) uar wandnueniuden (1,893 Alansusiels) ledegeiiga uazdanuunnsfumaadty
g fuiAeIdu snifu orgiuife 20 Yundeenlv eghdlsfimmesuutaunmarsUslnatu wuih enguiuifes 18
Fundsoonlmilrieazuuunaunmnsuilnagsiign (4.8 Azuuw) uagiinmuuanmeiunised (amil 2) Gaanimns
vilneflungaufiiusinuesluladiefu thananglaa wazihasavsalng fivsnzaueglutag 17-25 Sundsoonl
(Simla et al., 2010)

2) 41lwadramileaditsgnuanieu UT121120

ggnafiuansing shlvivansdnwazvesinlnadnmierdingauauiiau UT121122 Mvhans@nwunnsisiy
MeadiA ety Srunudu mnuenvaeilin S1uiutandeiln uazaanmnsuslae dwengiuiieiunndatuans
Snvnuzuanenafunaadn enifu eugedu anageln S1uadu Yusennen Tusenluy dwiiniindeniden arunts
Hn mnuenvaneiln wunds wagdwauund Yiduiudseminagguaniuongiuifes yndnwasiivhnisanulaifiay
wansineiumeadii ety nandadaniuion I1uiuin AuANeEn aAnundeEln wasvunds

Anadsnnengfuieves nananiiaddon nandslenidon ergeentva uay aanmnsuilaawisuiiie
Tu 2 naUgn nui lugguddliaadefiganitluggru uaziinnuuandsiunsadd (P=0.05) Tnglugguidlinandniis
\Waen uazUeniuden tade 978 uas 645 Alansusiels (Mudiiv) witlengiiuiiereudnadiniwasuanssiuma
afdd (P=0.05) fulugerlilaeFuAuAsieds 55.8 u uennismuinuamnisuiloaedsldunndietunieads
(P=0.05) Tnedlipzununsiuluggudsuazganu 3.2 uay 3.0 asuuu audiau Wuldlviewderduivnuideves
Juan (2559)

AadbiiaasggUan ves nandnadon nandaUsniudon uas Aunmnsuilan Wisuifeuetgiuifed
usnAnafy nui wanBevaFen flengiiuifen 16 way 20 Tundweenlvalinandngsiian 963 waw 917 Alansusiols
() wazdimnuuanisiumsadituegiuifiendu dusandaUenidon fegfiuifien 16 uay 20 Fumdsoen
v Winandnueniudengsiian 655 uax 644 Alansusiels (muardv) uasiauuaninefumsadfduengiviierdy
ogslsfimuazuuununinnsuilaadu wuh evgfiuifien 18 was 20 Jundseanlmliiraziuuauamnsuilags
fian 4.7 uaz 4.8 AZUUL wazflmnuunnanameadatuengfuiendug Jsengiufeeglutadimunzauduieniy
fuaAdeiiiiuan (Simla et al, 2010)
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13) Wanesawnsluanaieduunanuwmidenjuvesdiinnadramiegie3s High-resolution
melting (HRM) real-time PCR
1. Apszivsinaezlulad azlulawmadiu uazauautfsiuauuiavasutsdninadiamilen

PnMsAnwigunmmaadveawtatialnadramilen (waxy com flour) 35 feg19 wudn dusunmerlula
a¥ovay 0-6.0152 Uiinmeglulaimaiudenay 57.429-126.5 Uninautlsimuniosay 47.44-76 56

nanSnziauaniduamisvesutiinadamien muniaduadinianannsdsuam
nenmwesth ieldunnutou Wautzgaduihuaziianimmesfauiosniusylelasaueduianagnihane &
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vilngsgauazanuniindign (Breakdown) Fsuendseuannsalunmsamusionasunninvesdinutiadanisiuse
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q
=
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qquﬁﬁuLﬂﬁammaamwwﬁm (Pasting temperature) wm’quwqﬁL?yLuﬁauLLUaQﬂawuwﬁmqaqmﬁa PWHB01
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nsRusiaiienuduiuslaessenmnminudeduia uilsdifidnishusrosnitagiidedudaidnwasuniy
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Audidofiglitoum wui Snlaadrnderiuiuladuidoy15132 uaswilsiaed ddnonmlumsliuondngsian
ilesan ‘LﬁwawﬁmfwﬁnﬁiﬂﬁQLUE‘aﬂLLawaﬂLﬂé‘aﬂqa yunilnlvg) wasAnwdaiaaeilin uwiflengfufiuiAemandn
o121 Tuvgitmngtamdeniugindomnulinandngs uidauwdaliiaaeiin daudnlnadrmidoniug
Foum 2 unzgnuaufiautisusubag1723 Winandes osnfoueiingn wiinsfasdaduuaeiin waedeny
Auismanandu agrdlsfnny ausiindninadimdsmniusiauamnsuilaaddliuanistu aruroures
fuslnnandudsiifuilnalusiasfufidulfndu Wosmnguilnalusituiiveuiinuslng visiufiveutinuunadn
Fedndusestimsusuifiunnuiimelavesnumsnsuaziuslaa Wuduuszneulunmsiindudaaduiugin assmuainy
Fosnsliudinuasnsuariuilnnegnaanizianadluusasiudioly

16) mnagaulATenelanaveAndananvuraumilsnnvastialnad1milen

91n31890u398Y 2563 wudrdrduiiadlelnduinaudnyeuvesdu Dulll aruanuduslsmaiugnssy
sUuuUadiud 3 shuvds TeuA dummisl G130T G213A uas T480C nansnsraguuuuilulndvesininadmieiane
ftusgnuamiiensindadufisuiieulunuided nuindsuuuuilulndsumisd 130 fle GG/GT duwisdl 213 fo
GG/GA wazsuvisil 480 Ao TT/CT snsralsinu TT AA uaz CC Tushuwnis 130 213 uaz 480 d1dy uazdalnedng
wilaiuguinazgnrauilinanisasiadudentu enidu Salwadrwmiesiugud 5 Wug lawn WSJ003 WKA005
WKNNO16 YNBOT uaz WPKO18 fimsaanuguuuuilulndsiummisil 130 213 uas 480 1Ju TT AA wag CC mudrdu wa
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yesanuiunlsiiuiandlelnddnaninadenisuasuulamisGesiivonsnesiily uaziinuduiusiuaan
wilngegn (Peak viscosity) aghiiifuddnynada (P<0.05) msiwasuulasandisumnuniiavesanisvgneunude
gunuunauln (Additive gene action) (Bao et al., 2006; Kang et al., 2006) ﬂ'Wmmwﬁmqaqmﬁmmé’uﬁuéﬁ’umm
wilsnuvendowdedududnvasamnmiunmsuilaafiivesivilnedmie wasdenuddyBedmsulddunas
Tumsussiiiuaneiugtilnatawmilerluseninnsusuueiug (Ketthaisong et al. 2014)

16.1 nan13nssauUwuuIuind

miAdeilldhnseenuutlnawesliasonsunmisaivdusassumis uasdeslilfouavosdufidueluifu
100 bp Fwzmuzaudmiunisinewandafidonsivimsziangiiniseaisindeivesdiduessld 91nnsvagey
mmannsolumaisUTinafiduedemaia PCR vesudaginsiued nudrdiiednsiwed Du-1F/1R vosaiud
fuviedl 130 WinaruduSansuiis 108 Wus/aeiug uandfifuhlnsmesfnandanudime (specificity) uazd
A1ul3 (sensitivity) g9 Fudenamzuavesinsiwesdmiviunldlunisnsiamilulndvesadvd drewmaiia HRM
real-time PCR

naneTeidlulydveaiud Dull-l duviisit 130 Tudnlnadramiles 108 wug/aeius uvadu $1lne
Framileaitusudt 55 Wug dlwadrmioiaetusgnnan 46 aneiug Tnlnaameiusgnnauiionts 7 aeius
wagdalwamuRLSUY 2 Wug sau9Au 110 sus/anewus Aaeimadia HRM real-time PCR wudnanunsasiuun
sUsuudlulndld 3 9lulnd ldun FTulnduuy homozygous: GG (Au'13u) heterozygous: GT (F1787) uaz
homozygous; TT (Auae) Fen g 1 LLazﬂiaqqquﬁﬁﬁﬂﬁﬁLﬁuwmwjﬂawmﬁmLL‘&m@aﬂmﬂﬁ’umaﬁﬂﬂmﬂLLU‘U
homozygous: GG fia 78.26-78.85°C Flulnduuu heterozygous: GTA® 77.54-78:78°C tagdlulndiuuu homozygous:
TT fie 78.11-78.21°C

Normalized and Shifted Melting Curves

100,000 - A
90.000: )
80.000:
70.000:
60.000:
50.000:
40.000-
30.000;
20,000
10.000

0.00]

Relative Signal (%)

T T T T T

70 A 72 7 44 . 7% 77 78 73 80 & 82 8 84 8 %

Temperature [4AC) A
TM calling
Genotype Temperature (°C)
Homozygous; GG 78.26-78.85
Heterozygous; GT 77.54-78.78
Homozygous; TT 78.11-78.21
GG
GT
——— 1T
* B
T1.54 78.11 78.26 7885  Temp.

¥
S a

A1 1 3Usuululndvesaidud Dull-l dqenaila high-resolution melting analysis (HRM) #99l §lulnduuy
homozygous; GG (F1113u) heterozygous: GT (Fil817) Uag homozygous; TT (#uAd) (A) uag Yr@unginudazdly
ndiinnseanendesvesiidueaise (8)
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16.2 avwddlulnduazadnudsada

NnmsnwANdsadavedu Dull ludlnatrimieaiusuy Trlnathumiesmetusganean 1alna
Frmilsimoiuggnuauiiontsi $alnamuiusuy nugluuusada 2 Uuuu fansned 116un Sada G uaz T
dadafidanuiigimiesadaiinusnn (common allele) Ao §ada G 9nnsAnwdlnatmidoniugurt $1alwadn
wilngnuay wazdnlnednamideignuauiienisi wulldada G anndt T laslamzdnlnadmieignuauile
n13f1 wuidada G wnnndh T daauilan audvestuluuiazyssrinsorafimuunninedu Jusgiudadaiugiuves
uiazUszINITidwarionmdsadald

loRsaneuiilulndvesdu dulid wuihiTlulnd 3 3Uuuu GG GT uay TT il dvilnedrmieignuan
ilon3A wudidlulnd GG (0.055) gendn GT (0.009) waglimudlulnd TT uazlutlwavaustugus wudlulnd 6T
(0.018) winfu Fevirlinswirdnlnadrmdegnuaniensdddnuazauamnisuslaadnduiden iesnd
dndruvasdlulnt GG oy GT \ussdusznavganidlulnd TT dfunsuiudgsiugdnlnadrumieagouaulsd
dnuwaizaunmmsuslaafimiduitenldlnonsimdentiowazuiiugffitlulng 66 wldnauiusuazdadeniug e
annsafinanuddlulnd 66 16 mnldveuazusiiusATdlulng 6T unldnauwiug Nonmanazlignuanfifdlulnd 1T
whzduinlnedmdeignrauiifdnvazguamnsuilaafifudliduiidenls fanmsdnvmuittnlnedn
wilngnuauiitnusulssiudaudidefielsdoumdndonainazuuunisduvosfvuuutssdiy $3lulnd 6T (0.237)
1NN GG (0.168) wagasranudlulnd TT (0.019) §e Fsenaazanannisliviewsfizlulnd TT Huies Fsdanals
nmsasIanuilulng TT (0.09) Tuinlwednmidsniusuidailulfidurewsiiusgnnassoe

doRnsaneuddadavesdu Dull-l Tutnlwadramiewiusus dnlnadmisaaeiuggnaau T1lnadn
wilnaneiuggnuauiiontsdn flwavuiugud wusuiuusada 2 sUuuude §ada G uay T Sadatinuias
v3odadainuin (common allele) A 8ada G 9nMsAnwdnTnatmiswiugus $1ilnadramiegnaa way
Frlnadrunignuauiiensd wuildada G unndn T laslawizdnlnadnmiegnuauitonisi wuiisada G
wnni T datauiian anudvesdulundazuszainsoradinnuunndagiu %uagjﬁué’aﬁaﬁugm‘uaaLm'asﬂiz‘mniﬁ
dawasionuisadals

16.3 uan13nTIvsauANgnaaslunsinTeilulnd

16.3.1 uansi3euiiisunsiasziidlulnddasmaia HRM real-time PCR fiun1siiasnenidlulnddae
wadansuiainuidanalalng (DNA sequencing)

sudunislasduiiegafifiguuuudlulng GG GT uag TT sUluvas 8 12 uay 10 fetne muddy 593
Wadu 30 §egns TWisewsTulnddagnnsmeansuiianalelng (sequencing) WUiﬁﬁdﬁaﬂL%ﬂﬁﬂﬁgﬂLL‘U‘U%I‘UVL‘V@
wilowuifu fams1e 3 uandliividunswartuneulumehuATe e fuasaiamaiudie HRM Tagldlns
woifeenuuuinduiiarugndesuazusiugt annsatluldussloniiduedssmnefidueaidifiotunldluns
dadendninadmieriddavuzannmnisuslnaiiald

16.3.2 wanasiUseuiisun1siasiziidlulndaqemaiin HRM real-time PCR fiun1sinAnadnamnilngsgn
(Peak viscosity)

MnssruanudiuTlulndtuaeumiasnuitlusumisd 130 dullyuuuululnd Ge/GT duiusiy
AAnuniingaaniifidnvazaunimnisuilaadin Tuvuedisuuuudlulnd TT dufidianuningeandddsnvasannm
nsuilnairlifsselunissensu ynmamuidedidasanudlulnd T ludnlnadrmideniugus 10 g $19lwe
Frmdermeiuggnaan 2 aeftug winsranuliniludnnednmidnmeiusgnrauiienisi

67



Aanssuauiden 3 meddeuasiauiuginnniingou

1) msUuussiuginalnailndaugnuauien

msfnanetuuigrdvesaneriusrieutivesinilneilnseugnea

annsadndenaneiusuvidilneiingeu Mddumetusowidmsundnudaiusinlnnilnseugneas 4nd
2550 lolA HYei0703 HYei0711 HYei0729 HYei0735 HYei0736 HYei0746 HYei0756 HYei0759 HYei0766 uay
HYei0771 awavesnsdinidonyinlildaeiusuridnlneiindeuiimuaitanovesaeiug finnugniosesameiug
Nty wagaeiusuwidninniinsoudildsunsdndentdu wwgnitulifusdeiusiadnsulflunsudaudaiusudn
(foundation seed) anegugniawsivestnlnailneougnuassialy

mandnaeiudninaindeugnuausiau (elite hybrid)

anunsandmudaiugtilneilndougnuaniviy S1uiu 10 gnway ldun HY071129 HY071135 HY073556
HY073566 HY074656 HY074659 HY074671 HY076656 HY077103 uay HY077136 dwsuldlunmsveassussuiiieu
WusHmsgIL wasnAnwdniuginlneilndeugnuandiduinunsfndenannsmaasadiouiisunasgiu $1uau 4
grwa leiun HY075635 HY075646 HY075659 wag HY075946 iteltlunismeassiUSeuifisuiiugluriosiy

2) maSeuiisuanasgrunugdinadndaugnuaufenfiviy yal 2551

9

ansadaiiantlnalngaugnuaudiau 91UIU 4 gauau lawn HY073556 HYOT4656 HYOT4659 uax
HYO74671 Bslnandminininiadon ity 2,397 2,400 2,532 ua 2,155 Alansusiols adau luaaefidvilng
EJﬂa'auqﬂmauﬁﬂuﬁuﬁ:miﬁﬂﬁmamﬁmagiz‘vnf’m 2,497-2,753 dlansusials Iﬁmawﬁmﬂamﬂﬁaﬂﬁiﬁmmyu Wwinfu
421 441 429 uaz 368 Alaniusiols mudrdu luvaridlneingougnuaniduiug s linandnegsewing 419-
547 Alansusiols daazthimlneiindeugnuaniisusisnaritmaseuiuglun meseuUsuifisuiusluriosdiusioly

3) mawSeuidisulufiesiuiuginalwaiingeugnuasiefigy ¥al 2551

lwilngougnuasfidu $1uau 3 gnues Tiun HY073556 HY074656 uag HY074659 Trinandntimiinilnii
Waen wiriu 1,718 1,752 wag 1,737 Alan3usiels smudiny luvagninneiinseugnuaniiiuiiusnmsilvnananed
5ewI9 1,519-2,056 Alandusiols Inandaueniudenitléunssm wiiu 365 378 uay 359 Alandusiols muandy
TuvazAdnneilngougnuaniiduiugmsilinananedszning 304-390 Alansusiols wazdnlnailnseugnuay
fananiinanmvsmanaslsiunnd1sindalnaiinseugnuaniiduiusnsidsaiouiisunandaynitug Jeazi
Talneiingeugnuanfiusinaidinadounuglunimeasadieuiisuiuglulsinuasnssely

4) mawBeudisululsinuasnavugdalnailngeugnuanifendieiy Yol 2551

Usziiudnenminlnaiinsougnuandiei S1uau 3 gauas liun HY073556 HYO75946 Wag HY074656 7
Augideiiglstoum guilvefialsaivan wavaudidouariamnnisinunsniyauys lugauduazganu wudt 4nlnain
POURNNAUALAUIINGTD Tinanansvtinilnrauden wiifu 1,830 2,042 uay 2,010 Alandurels auardy luvaed
Gfmi‘wwﬂﬂdauqﬂwauﬁL{‘Juﬁuﬁ:msﬁﬁﬂ’uﬁ: PAC271 way PAC321 Tinandnwiniu 1,940 way 2,453 Alansusals
mudy Tnlneiindeugnuaufiduliinandnueniudeniliunnsgiu winiu 186 115 uay 250 Alandusels audrdy
Tuvaugfidnlnaiinssugnuaniiduiusmsiitug PAC271 way PAC321 inandnviniu 219 way 221 Alansusiols
Fnlnmilnseugnaaudiiiu HY074656 Trinandnlsiumnsndluandnlnsilnseugnuaniuiugnisd wazilinauninues
nandnldunneneiu feesiansansivnndeyaiaueveiusesiugainnsuivinisinuns dnsumeunsginuasnsily
asusialy
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InlnaingeugnuaufLau HY075646

5) Anwdnsuszvnsdenandnuazaunmvastinalwailndougnuaufiau 4al 2551

sovUgnimlnaiindougnuaniiau  HYO74656  uasduaudusienguynnsanids  Tnalvinandsiinfaden
nawaniinUeniuden wagnandniinumsgu liuandnatumeada Tnefiaadesswing 1,437°1,749 326-416 uay 287-
343 Alan3usiels mudwiv

nsugnininmilnsougnuaufisiu HY074656 fisvazugn 75x20 wufians 3 susevau duwltlsiwiniln
aniaidon dwiinilnandenden duthiinunsgiuganissesugndu mndesnnsiinginsgrumuinnansUiinag
annsaUgniiszey 75x25 WwuRluns (3 fusioviqu) uaz 75x15 wufms (2 dustergu) snnugninlneiingeuiisznns
fifimmunuiugs dwalidnlnainsoudilnnasgrumnadndusuaunniy

6) M3samssIRe MmN FuLRaNRMAWIazHaNEAT IwaiinsougnNaLAlaY  Yad 2551

nsndndrlniindeugnuaufidu HY074656 nud1 mstdislulpsiauluyndaslinandeiingouauien
Usnidenuazdnnuilnliuansansadifisunisladelulnsioumiaiingesiau uaziilogiusansuunumarsugia
Tale 0.5 N-P-K suariaszsiau fiitesweazvililinaneuunuiifienududmaasvgaans lidududeddledu 4
Lﬁm%aLﬂuﬂﬂiguLﬂﬁaﬂﬁunu Tnglinananiinaaen 3, 164 Alansusiols wandnilnUonden 682 Alansusols uas
nandnindilsinmsgiu 670 Alansusiels luteinisladesiudun Winanandenannegsywing 2,295-3,398 537-365
wag 505-621 Alansusialsnuddy

7) nsfnednsugnaneiuguilunisudamaaiudtiialnailndeugnuaufiau yad 2551

msidunideEudadumsluieunsngiay 2564 1esan Sudusfeddndaiusametusrieuazusl fudn
Tugaenguds (i -na. 2568 uaiinaninernauUsUswAndymennss Tudoudanen 2564 liaunsaszuiei
sannulamaaedld virlvinnsnaasadevie llaunsadidunsidels (fanm)

»
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8) wavassvezUgniliinasenisissyiulauaznslinandnmaniuguastalnaiinseugnuan ey Yol
2551
msfdunuifesusidunslunaadeudiounsngiau 2564 1esnn sududedddudniugaoiusonay
wai Tiednlutisngués (in-ne. 2564) uiiinanmeinauUsusiuAndamennds Tuieudameau 2564 lajanunsa
sznwthoonanilameaadld vilinsmaaeadens liamnsosidunsideld G

Anssueudsed 4 mavssdiuaradunuveaiug/mevusdnlnailnandeitiolsandly

1) msusafiuanudumuvesiusdralwaiinaadaiion Peronoselerospora sorghi awnlsastndng

nansnaaeiledilnneny 30 Su luyaveaeuil 1 1alwemau $rudu 173 Wud/aeiug wull 1 aeriugh
Aunusialsaun (highly resistant) lamunsidulse Ao aneug (H49/Bic)F4)-29211 d1alnanau 6 aneiiug laun
1570, 51585, CNSi15A09, CNS75, CNSIA17055 uay WT/(H/B)222)-4-1-1-2-1-2 dnuniuselsa (resistant) 1ulsA
5EWINN 1.7-10.0 Wesidud wazdalnavaiu 19 g@eiug druniuuiunaisselsa (moderately resistant) 1Uuls
5¥NIN9 15.1-25.3 1Wosidud uazd1ilnaniiu 45 aregiug seunsliunalsdisgaunenalsauin (moderately
susceptible - highly susceptible) lulsaunndn 26 Wesldud luvaziiiugiuToudiou Wusduns 2 Jaduius
Wisuisusunusielsa Wulsa 20.5 Wesidud Wugdeum 2 Joum 86-1 awan 84-1 laudnd 3 wiu 54 wofiied 2
Wwaz Dr.Pex 2678 8ouLpiN8ouLdLINRBLIA.(susceptible - highly susceptible) 1ulsasyning 26.5-87.2 wWesidus
wazdnnariug Tuxpero Faduiiugisuifiuseunssiolsn lWulsa 80.4 Wosidud

wan1snnaesluyamagouit 2 d1alnadramien S1uau 137 sud/aneiug wuin 61 1 anevudio AGWX20-B-
44-8-1-2 Frumusielsaudn (highly resistant) lanuduuansennisvedlsasindne $1alnedhamilen 6 GRENML PR
Aruniunelsa (esistant) Lawn @a18Wug Agwx20)-B-44-B-3-3, Agwx20)-B-44-B-2-2, WALB)-2-8-B-B-B-B, F4305,
WALBO0O01, CNW1643, F4305 uay WAGWX001 idulsaszwing 2.5-8.7 wWasidud dnlwadramilen 3 anewug lawn
F4305, CNW1703 Lag CNW1713 sumuuiunatamalsa (moderately resistant) 1ulsa 13.4-24.5 Weosidud 417lna
F1wmilen 94 areiug deuneUiunaniiseauuenalsauin (moderately susceptible - highly susceptible) \ulsn
285100 Wosiiud TuvueiiudiuSouidieu Tiun wudainuing 254 dunmuliunansselse sugdoum 84-1 ainla
Toudn Talewdnlani 926 Sranfleaaedd uagtnlavi 852 souuesiolsn uazdnlnariug Tuxpeno Fuduiusivisuiioy
gounesialsa lnenuindulsa 83.3 Wesidud

yannaoudl 3 Tnlnailngou $1udu 8 aeug wui1 6 aeiugiunuselsa (resistant) I B5635,

]
2 6

B5646, HYei0735, HYei0746, HYei0756 uaz HYei0759 \ulsa 1.0-7.4 wWesiiud uazd 1 aeug Ao B5659 funu
Ununansielsa (moderately resistant) Wulsa 13.0 wesidud Tuvazditrlneiugnnsé siug PAC271 dumiuse
Tsm (resistant) 1ulsa 9.2 wWedidusuazdnlnaiug Tuxpero Faduiufiuisuiisuseuneselsn tnenuindulsn
82.8 wWasldus
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2) msuszfiunradumuvesiuginnnaiindaraiion Exserohilum turcicum anwglsalulugiuna
Tngy

NansAaosanaaeUdl 1 $1alnemnu amdnnu 214 fud/aeius wuirinlnaviu 9 aetuginuniu
molsA (resistant) lalA CNSIE17052, S13/C40S)-2-3-2-3-5, $13/C565)-3-1-1-1-6, S13/CN66)-2-1-1-1-8, WT/C17B)-8-
1-3-2-3, WT/(H/B)212)-3-5-2-1-3, WT/(H/B)212)-11-3-2-1-3, WT/(H/B)222)-8-1-1-2-4 U@y S13/M51)-5-3-4-1-1-2 1{u
TsAsgwing 6.8-10.3 Wodldusvasiiudlu $12lnananu 95 anewugiumuuiunaisielsa (moderately resistant)
Hulsasening 10.2-30.8 wWedidudvesiiuiilu uar 101 aeussouLeU unaswolsn (moderately susceptible) Lu
Tsmsewing 30.9-73.4 wWaesidusivesiiuiily Tuvnefinugduns 2 dunudelsa (resistant) Wulsa 3.1 Wedidudvos
Aufilu WugFoum 2 aswan 84-1 leving 33 lauind 50 wau 54 wasvau 2678 duniulrunarelsa
(moderately resistant) ihilsasewing 12.4-27.6 Wesidudvesiiuiilu stusmnu 1351 warlauind 3 dounetiunany
stalsm (moderately susceptible) 1ulsa 38.7 uaz 41.4 Weiifudvasiuiily

wansaaosanaaeuil 2 dnlwatramien 1w 193 Wug/aeius wutnlwednmides 4 amewug Teun
WKARAO/FA305, WKAR13, X5004 Waz RM013 dnumusialsa (resistant) iulsnseing 9.6-10.3 wesidudvesituiily
Frlnatranies 94 areiug Aruniudinaissielsa (moderately resistant) ANUULTIYRalIATEVIN 11.6-30.4
Wesidudveadiuiily 1alwatramiden 87 Wus/aeus sounetunarsisseuuamnaolsa (moderately
susceptible - highly susceptible AuguusIvatlsnsewing 29.8-85.8 WosiFudvesituilu Wmsfivusiuisudioy
iun Wudteum 2 wazainuwing 254 dmumudiunansalsa (moderately resistant) wagiugdowm 84-1 lilaidn
195 926 @3vilalowdn Sramilenaesd (Bi Color No.1) Unlavi 852 uasunud 111 geutetaunarsselsa (moderately

susceptible)

3) msﬂszLﬁuﬂ'muéhummjmﬁus:%'ﬂiwenﬁnaﬂsiaL?sj'am Puccinia polysora
aunglsnsnaiiy

wan1saaesyAnadeuT 1 F1alnavin $1udu 87 Hud/mewus wudralwamau 23 aewus fuvuuiu
nanaralsAsiatdy (moderately resistant) A%HN15AALTATENING3.7-22.0 Wagd13lnana1u 57 angiugeouuei
gouuelunasrielsn (susceptible) fufin1siAnlsaszndng 40.0-100.0 luvaigiiiiugiuiouliiou Wusduvs 2 seule
Urunanwalsn (moderately susceptible) Wug¥euIv 2 Foum 86-1 @swan 84-1 lauing 3 wanu 54 wazieiiied
12 gouLonslsa (susceptible)

yanaaouil 2 $1alwadrmilor $1utu 73 sug/amenug wudnlwadrimien 7 aeiug liun cnw1537,
WKS04, WKS06, WKRAA8, WAGWX001, WALBOO3 wag KKCW02 @runiudiunaisseolsnsiaiy (moderately
resistant) A1ATNITAALIA SEMI08 9.5-24.8 Glwadnawmilen 59 aneugseuleiteaukeliunatwolsa AGYENIg
\Aalsa 26.7-100.0 TuvaedifugiuTouieu Tdun fugdeum sa-1 lalaidalsi 926 adnlaleidn aivuing 254 41
witlea@osd (Bi Color No.1) W@ 111 way Big White 852 souliosalsn

gannaouila Trlnalindeu S1uau 5 Wug/amewus dedvinainlsasening 10.5-75.5 wuiifissaeiug

q
'3

HYei0756 NfnuynIulunanssialsa (moderately resistant) Ardatnisiialsa windu 10.5 TuvauziTlnalnoouiug
PAC271 FaduiudilBeuiiou aduiinisiiinlsa wihiu 19.9

4) mavsziuanudumuvasiugdalwailinandeidelaa Sugarcane Mosaic Virus (SCMV) aiuglsn
Tusns

wansnaaasluganaaoud 1 $12lwamau S1u 44 sug/mesitus wudh udsgnide Sugacane Mosaic
Virus (SCMV) @wsisalusnaduian 7 Ju wudn dd1lwawnu 10 aeiiug liun Wantaty)BB-1-2-3-1-2, Expop16)-
10-4-4-1-1, (H49/Bic)F4)-3A613241-2, Expopl6)-5-3-4-2-1-1, SW16)-23-3-3-5-1-2, (HA9/Bic)F4)-191131216-1, H49))-
B4112132114-2, WT/C17B)-11-2-3-4-1, WT/C36G)-5-2-1-4-1 hag WT/(H/B)212)-11-5-2-1-3 k@A481A15UDIL5A
\dntien Tuldugaussdvnuazgamavdsswinaleuly nisiislseoglusedv 1.4-1.8 Tuvasfiiudanoiugdu uans
o1msveslansedy 2.0-2.7 Tngensazgunsadiutu viamstgnide 28 Yu wuhdvilneiugnaaeuimuadulsneg
Tusediu 4-5 uansermsludaimdes Tusmadumsenidvmuiuduluiily uadudugaussioanienssaeidy
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wamanaaedlugenaaoudl 2 S1lnadramilen S 12 Wus/meiug vdamsugnidefunm 7 fu nu
91MsfiuanseondmuguLssAn el Tnenuindifssetug 192-M4190 wagiusaivuing 254 Aiuans
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wandvIvuane sanausined nandnganintalnedrimiesgarauiugtoumn 84-1 uay adnuand 254 uayldsses
Ugnilmnzan fe seovseminanan 75 wuRluas seindi 20 wwufims $1uau 1 fusdevau mslddelulasiausng
30-40 Alan3y lulnsiau sels

2. dnlwadhawmidegnuay CNW18109 1Hudlnadrmilenduivuaing TnananiinansiaUden 2,250
Alansu wagiinanUandan 1,431 Alanunissudsemumileny Ysudmladnuanimuinday d9uiueennen wag
oonlvy 50 Wedldud 41 way 42 uengifiuinea 62-64 Ju A NgL warANEEn 169 way 100-87 LwuURLAT YA
i (039 x 877) 4.5 x 17.4 \wufiding tazs1uatnaaudn 12-14 ugn mainazvesusesiuglul 2566-2567

3. dmlwathandegnuay CNW18178 Wudnlnadramiedun TnandniinansaUden 2,084 Alandal uay
Hnasdanildon 1,379 Alansu n1ssulsemumilondn Jsudlddduanmwindesluuvagndninadrimies d
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Hybrid Waxy Corn Chai Nat 2

2. NTUSTYUNYUN TN/ FUNUITZAUIR/UIUNA
2.1 dnauauuuiinan
2.1.1 The development of sweet corn varieties in the Department of Agriculture, Thailand.
(In The 2nd China (Guangxi)-ASEAN Conference on Agricultural Science and Technology Cooperation.
14-18 September 2018. Nanning, China.)
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The 2nd China (Guangxi) — ASE
Agricultural Science and Technology Cooperation
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2.1.2 Development of two sweet corn populations resistance to northern corn leaf
blight disease

(In The 13th Asian Maize Conference on Maize for Food, Feed, Nutrition and Environmental
Security” Ludhiana, India, 8 - 10 October 2018.)

T Thaiand)

13" Asian Maize Conference and Expert Consultation on 1425 - 1430 Q8A The development of two sweet corn
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October 8-10, 2018 H India) blight di
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08:50 - 09:00 Remarks— 8.5. Dhllon {Vice Chancellor, Punjab Agricultural University) 15:35-1545
09:00 - 09:10 Remarks — A K, Singh (DDG-Crop Science, ICAR} MNepal = Ramesh Acharya [NARC, Negal]
09:10 - 09:30 Remarks by Co-chair - Martin Kropff (DG, GMMYT) 15:45 - 16:00 Remarks by Co-Chairs.
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2.2 dnauanuullanes
2.1.2 Effect of Northern Corn Leaf Blight Disease Caused by Exserohilum turcicum to Yield and
Quality of Sweet Corn Varieties
(In The 13th Asian Maize Conference on Maize for Food, Feed, Nutrition and Environmental
Security” Ludhiana, India, 8 - 10 October 2018.)
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