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MU SeananAngs NSUT13-313 ian1snandasagnadsdy
lugawnalulagdive?
Development of High-Yield Potential Sugarcane, NSUT13-313,

for Sustainable Sugarcane Production in the Green Technology Era

(Y a a (4/

i5ins Amdn” #la a1nussau” Yezsan Bunsqe? a1as s Symn Usuaseydud
ey aneniia® Syiiassn gde® Yszyy Audu? sTassa Wennddna”
Nattapat Khumla Siwilai Lapbanjob Piyatida Insuk? Sakorn Rodjanai®

Ratchada Pratcharoenwanich® Manuschaya Saipanus® Ratchaneewan Chuchird®

Piyanuch Kamwaen Raweewan Chuekittisak”

ABSTRACT

Climate change and fluctuating global sugar prices have significantly impacted
the sugarcane sector, threatened its viability, and shifted suitable production areas.
These challenges drive farmers towards more profitable crops, resulting in inconsistent
and insufficient sugarcane production in Thailand to meet industry demands. Selecting
high-yield, high-sugar-content varieties suited to specific regions is a cost-effective
strategy. Such varieties reduce production costs and increase returns by adapting well
to local environments. Nakhon Sawan Field Crops Research Center (NSFCRC) has
developed the NSUT13-313 sugarcane clone, which exhibits high potential for cane and

sugar yields, particularly in loam, loamy-clay, and clay soils under rainfed conditions.
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This clone, a hybrid of Q85 and DOA U-Thong 8, was initially crossed at Suphan Buri
Field Crops Research Center in 2013. Subsequent selection occurred in stages 1 and 2
at NSFCRC from 2014 to 2017. Evaluations from 2017 to 2024 included preliminary,
standard, and farm trials across 23 environments, comparing NSUT13-313 with DOA
Khon Kaen 3 (DOA KK3) and LK92-11 varieties in plant cane and the 1°' and 2" ratoon
crops. Disease resistance to red rot wilt and smut was also assessed. NSUT13-313
demonstrated an average cane yield of 18.0 tons/rai, surpassing DOA KK3 (15.8 tons/rai)
and LK92-11 (14.3 tons/rai) by 14% and 26%, respectively. Its sugar yield was 2.51 tons
CCS/rai, 13% and 28% higher than DOA KK3 (2.22 tons CCS/rai) and LK92-11 (1.97 tons
CCS/rai), respectively, with a CCS value of 14.1, comparable to DOA KK3 (14.2 CCS) and
LK92-11 (13.8 CCS). Additionally, it showed moderate resistance to red rot and wilt
diseases. NSUT13-313 is being considered for variety registration, promising increased
returns for farmers, particularly in central and northern Thailand, thereby enhancing

the sugarcane industry and related sectors.

Keywords: Sugarcane, Selection, High yield, Sugar content, Sugar yield
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LK92-11 3.17 1.14 b 0.84 b 1.85c 1.21 1.56 b 1.87 1.67 1.66 - 100

CV. (%) 8.34 22.3 26.4 16.9 18.2 16.1 26.7 18.0
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Traudagfeu UT16-063

Elite Sugarcane Clone: UT16-063

a0 LAY gaudnd adulige? daasinsal wdguasY Yesan dundge?
v A6 3/ (% L4 1/ 1 3 s a1/ o/ a a t:l4/ a s n‘s/
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U1 JURY ngyaun wguiaY aydwil Junsgass’/
Sathaporn Chotechung Udomsak Duanmeesuk? Atcharaporn Wongsuksri"
Piyatida Insuk Wanlee Amonpon® Suwat Phoonphan®/
Uraiwan Phongpayaklert” Nattawadee Chimplee* Chuchat Bunsak®

Wasana Wandee' Kanchana Nukaeo Anuwat Chantarasuwan

ABSTRACT

Increasing sugarcane production can be achieved by using sugarcane varieties that
have the potential to yielding, high quality and suitable for different growing area
conditions. The sugarcane variety was used to continuously for a long time causing the
deterioration of the species. Therefore, it is necessary to breeding new sugarcane varieties
that produce high yielding and qualities, suitable for irrigated and water supplementary
conditions. Sugarcane breeding program during 2016-2024 were started with crossing,
followed by first and second selection at the Suphan Buri Field Crops Research Center. After
that, yield evaluations were studied according to the breeding process consisted of
preliminary trials and standard trials. UT16-063 was hybrid sugarcane clone between Doa
chainat 1 and E-heaw. The average yield from the preliminary trials and the standard trials in
2019-2024, UT16-063 gave an average sugarcane yield of 11.9 tons/rai, higher than DOA Khon
Kaen 3 (11.4 tons/rai) and LK92-11 varieties (10.1 tons/rai) by 4 and 18 percent, respectively.

Y mudideielsanssays 8.9veq a.gwssays 72160

Y Suphan Buri Field Crops Research Center, U-Thong, Suphan Buri. 72160

7 guiideuasimuinisnunsivys o.9euds 2.51%U5 70150

% Ratchaburi Agricultural Research and Development Center, Chom Bueng, Ratchaburi. 70150
¥ gudideiivlsszees oulles 2.5z8ee 21150

¥ Rayong Field Crops Research Center, Mueang, Rayong. 21150

Y gudideivlitoum e.aswen a.foum 17150

# Chainat Field Crops Research Center, Sapphaya, Chainat 17150

¥ gudideuasiaunudaiugiivanys oo v.any3 15210

* Lopburi Seed Research and Development Center, Mueang, Lopburi 15210
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The average CCS was 12.4 which higher than LK92-11 variety (11.7) by 7 percent and gave
a sugar yield at 1.53 tonsCCS/rai which higher than the LK92-11 variety (1.20 tonsCCS/rai) by
28 percent. The UT16-063 clone has good agricultural characteristics such as good growth,
medium stem, erect plant cane loose leaf sheath, and suitable for irrigated and

supplementary conditions.

Keywords: Sugarcane, Sugarcane Breeding, Cane yield, CCS, Sugar yield
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Effect of Calcium Carbonate Suspension and Salicylic Acid with The

Occurrence of Cassava Mosaic Disease under Green House Condition
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ABSTRACT

Cassava mosaic disease (CMD) is caused by the Sri Lankan cassava mosaic virus
(SLCMV). CMD has shown leaf mosaic, leaf distortion, and stunts. To control CMD,
the resistant variety is the most effective method. Increased plant health can be
achieved through the use of resistant induction. The research aimed to examine the
application of calcium carbonate suspension and salicylic acid to reduce
the disease severity and promote resistance in the cassava variety Rayong 11. Two rates
of calcium carbonate suspension at 62.5 and 31.25 ¢/L and two rates of salicylic acid
at 0.10 and 0.05 g¢/L were used for stem soaking treatment and soil, stem, and leaf
spray treatments to the infectious with SLCMV of Rayong 11 variety compared with
water treatment. The results showed that calcium carbonate suspension and salicylic
acid did not reduce CMD severity, could not eliminate SLCMV from the infectious stem,
and also could not induce resistance to CMD in the Rayong 11 variety. Calcium
carbonate suspension, salicylic acid, and water treatments did not affect the thickness
of cells from the cell wall to the upper part of the epidermis of the Rayong 11 variety’s
leaf. According to this study, two doses of calcium carbonate suspension and salicylic
acid did not decrease disease severity, SLCMV elimination, or cassava disease

resistance.

Keywords: Cassava mosaic disease, Calcium carbonate, Salicylic acid
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Expanding technology and creating a network of farmers who produce
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ABSTRACT

Expanding technology and creating a network of farmers who produce quality
cassava cuttings in Khon Kaen Province. The objective is to expand the technology for
producing clean cassava cuttings and to create a network of farmers or agricultural
groups who produce quality cassava sticks. Conducted at farmer plots in Khao Suan
Kwang District, Ban Fang, and Nam Phong, Khon Kaen Province between October 2021
and September 2023, with farmers participating in the project to choose to grow
cassava varieties Rayong 13, Rayong 11, and Rayong 9 with care according to the
recommendations of the Department of Agriculture. It was found that the average rate
of cassava leaf spot disease was 0.001 % and the average rate of cassava leaf spot
disease was 0.14 %. The average number of stems/plant was 2.83 stems. The average
stem height was 173.73 cm. and the average stem diameter was 1.67 cm. Meanwhile,
farmers have an average cost of 3,985 baht/rai, an average income from selling cassava
of 11,033 baht/rai, and an average profit of 7,048 baht/rai. Farmers in the project are

able to distribute cassava cuttings to at least one other farmer.

Keywords: quality cassava cutting, farmer network, Expanding technology
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WUFUIANTININATTIRBUTUU TR UGN U 2565-2567

Genotypic Innovation from Sweet Corn Breeding Research in 2022-2024

o £

2094 AnATY 559U wna Y aydaid Aaudnfvas gwssad Wea? Tana Tavras?
ua‘ uu (3/61 I d‘ 4/01 aa A'L 15/ o/ ¢ = a o 6/
sUANA LLAIWIZIUNT UUNUN Wﬁ%TU WAIVIU AN LURDIVANYT LUV
wadnwug wWmas?
Chalong Kerdsri ¥/ Wassamon Mongkol” Panuwat Sinlapasakkajohn
Suphannee Pengkhum? Sopit Jaipala? Somsak Sangprajan® Nantana Phosuk®

Chatchewin Dowyai® Cheratpatchara Khieowwichai® Pongpan Baotong"

ABSTRACT
Research on sweet corn breeding to create innovative genetics to meet
current and future market needs. Chai Nat Field Crops Research Center has been
conducting research continuously, resulting in various sweet corn germplasm. It can be
developed sweet corn varieties suitable for production to processing industrial, fresh

market for everyday consumption or a new market, a health-lover trend or for the

development of nutritional supplements and cosmetic products. In 2022-2024, the new

sweet corn hybrids were developed. The elite sweet corn hybrid, S21166 is suitable for

production to processing industrial which giving high yields with a cylindrical ear shape
and yellow kernel. It gave yield with husk of 2,908 kg.rai’! and 2,226 kg.rai'! for yield
without husk. Its sweetness value was 13.7 °Brix. The elite sweet corn hybrid, S230321
is suitable for the fresh market. It is high eating quality for consumption.

Its characteristics are a bicolor, yellow-white kernel on cob, high sweet, thin pericarp,

V guéideiiglitoumn suneasine Smindeum 17150
Y Chai Nat Field Crops Research Center, Sapphaya, Chai Nat. 17150

7 qugiduiilsdedlval e1nedunste Jwindedai 50290
%/ Chiang Mai Field Crops Research Center, Sansai, Chiang Mai. 50290

¥ gugieiivlsama sunevalug fwinaswal 90110
¥ Songkhla Field Crops Research Center, Hat Yai, Songkhla. 90110
 guiifeuazimuinsinenIngauys snewles Smianigyauys 71000

# Kanchanaburi Agricultural Research and Development Center, Mueang, Kanchancburi. 71000
¥ guiifeuazimuinisinunsaluiis suneeidilse Jmingluvie 64120

% Sukhothai Agricultural Research and Development Center, Sri Sumrong, Sukhothai. 64120

¢ gugidouazimuwdniugiivanys snnewdes Jaminanys 15210

% Lop Buri Seed Research and Development Center, Mueang, Lop Buri. 15210
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fragrant aroma, medium sized ear. SR23034 and SR23049 are red sweet corn hybrids
suitable for fresh market and the new health-conscious market. They will be the first
red hybrid sweet corn varieties produced by the Department of Agriculture. They are

excellent eating quality, red kernel on cob and beautiful ear shape.

Keywords: sweet corn, breeding, variety, hybrid
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5. aswivesiumdnnuas dununfuiuulaen 1.92% EC wnandilulys +
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< f @
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NN UNITNARDILUU Non-replicated augmented Design | (Federer and Raghavarao, 1975;
Kempton and Fox, 1997) nMsiUSeuifisuiuguinsgiu wagnsiuTeuiisuiuglusiosiu
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Kang, 2003)
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fugFeuiisunniug (2,846-3,042 Alansudels) TWuandmimdnilndeniudenivinm
2,224 Alansusials luunnsrsaniugilSeuiisunniug (2,846-3,042 Alansusals) 113l
VIUANNANALGIU 521166 TANANUNIIUYINAY 14.4 831U Liuand199nd1lneninu
ganauiuglau3ng 59 (14.2 a3muind) wazieaou 1351 (14.5 83A1Usnd) wanInni
Palwavnugneaniugteum 2 (12.8 aamuing) egraildudfgmisats

doflansannamsiuTouiisuiuglusiosdudieismsdiaseiansnandnves
fiugnssuT AU fdiussevinafugnssuiuaninuanden (GGE biplot analysis) Tuami 1
LARAIARRENTLANIDN (performance) wag t@dssnn (stability) ludnwagnislinanda
Hnvtaudonvesinlnavay 14 Wugnssy $1uau 6 anmuandonainmaisuiisuiugly
YoaAu nudn sumdavesiugnssudnlnaninugnaanwugleusng 59 (HB59) vuiduy
Average Environment Coordinate, AEC (dugnassiaiied) eglndvgnasnniian uanain
duitugnssuiifidrfunansesnvesdnuuznislinandniiniiaudenlddfian 41alnamnu
gnuaNLeALdY 1351 (SM1351) finsuansoensesan Tuvasfidnlnannugnaandisy
S21166 A&WUNITHAAIDDNTOIAINININTIIINAMITUGNNANLDADN 1351 waid n31971310m
yugnHaLusTeum 2 (CN2) aeandesfumsned 1 drumnuiiafosamueaiugnssuly
nslinandniinfauden Tnefiansananssesisanndifavosiugnssudadu AEC wut
Tnnaugnaauiugleuing 59 fafiosnmgaiian sesasun Toun §nlnemnugnaas
A $21166 T1alnaninugnuaueadn 1351 way T1alnaninugnraniugdoum 2
AUAIAY

N13A13ANUTAUAI1VBITUTNTTU (desirable genotype) Tngfiansanaiade
N1SHARNI8BNNIHNUTNTTUAS (high performance) uazdliafiosnings (high stability)
(Yan and Tinker, 2006) Wiguiuiugnssulugauaf (ideal genotype, Mnamdnyaiegneas
o) (Mwdt 2) wud dnlnevnugnrauiuglauing 59 (HB59) fifdavesiugnssuet
Tndugnssulugaunisnniian sesaan leud dlnavmugnuaneady 1351 Flwananu
ANKANALAY S21166 Wag TnlnavugnRauiugdeum 2 auasy

Squmzﬁ'ﬁ"}ﬁumsLLamwaaﬁuqﬂsiﬂuﬁﬂwmzmﬂﬁmamamﬁ:’mﬁﬂﬁlﬂﬂamﬂﬁaﬂ
vesdnlnamugnuanAiey S21166 (il 3) Tddunisuansegmienitdnlnamuiiu
fiugiSsuiisunniiug (eglndvhgnasuuunu AEC inndiae) uaziliafiosniwlunislinasdn
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fiszuzrinaninunu AEC doedign) wastlnavugnnaudeiu 521166 Wuiugnssuiiinuei

9

Ly

wniign (fnvesiugnssueglnaugnssulugauafuniian) widendtdnlnamuinduiug

WisuWeunniug (nmd 4)

(%
Y

Frlwavugnuanfiiiu S21166 Tianedsvesnandnilniaddenuazuenidden
Winffu 2,908 wag 2,226 Alansusiels mudrdu (ms1efl 1) TndiAsaiutrlnamuganand
\Dustugnisdt fa1aumu (111ef 1) wagdnuazniensinuasdu 9 lun1sedi 2
ldunnsnsluanitugidieuiiio fadu Srlwamiugnuaudiau 521166 (nwdl 5) Fadu
Trlnavnugnuaslvsififdnsamlunstinandaldlivanmsandninamiugnuauidy
wugnsAiugleuing 59 waztealdy 1351 daduiusilaumnudeusdrsgsdmiunsnan
dlsanugranvnssuudssuinTnamiulutagdu SMemadumadennidiuninunsnsly
msdenldiiug sufsfuszneunissedesanunsnthluseseamagsia enrwanunsaly
nsuttumMaAsegialiwAUssmalnela
Fralwavuiienanailnanauniwuslnags

Tuilgtudfuilaadonuslaatrilnamiuinndety Wesnldunsugmuainig

o

215N duUslovinasnanieaindinariu 913luedmsunatninaaiionisusinatiu

A v P ' v a ~ v a | a

fanvaeiuana19andlnannuiegaamnssuwlssy Jeiedinnulaawiulubeves
a I o | ~ A a gy

Aaunmustaadundn Wy Anuvuge Weun dnduven ddunazgunsilnaisay lasens

fa o/

UFuusaiuginilnamnuvesaudidenylsdeumlaaniuauuiulsadenugnssudiilng
vululasins illdnwagnegunmusinagainanurainvaievestieiugnssuiileylu
1A59N15 MeaneiugnssuluwnUTudl (domestic germplasm) wazainuenuaususa

o U

(exotic germplasm) teasreiugilnavinulvinssannudesnsvesuslnalunainilnan

9

fa o A

Tud 2565 gudideiglstoumlafaidanaieiugduusatiilnaninuniinuain
a ¥ L5 s v I ¥ . . °
Uslamas wauduaeiugairadutilnamugnuaunaass (experimental hybrid) 3117y
153 gnuay wazdiumegeunsiinandnuazaan nuslnanaudidenlsdewm Tl 2566
uwag 2567 wud Inlwavugnuaufniden (selected hybrid) $230321 flgadnuaieailau
o L a dl v d’l IS a 6 ! ¥
dmsunisudniienaininan aeil IA1ANNNIINES (15.4 83A1UTND) gandndnalnaninu
v § v 1 A v o o aa d‘ ! 1 J 14 A & 1%
Wuddeum 2 edrelidudiAgneadia (mseh 3) udliuandreaindlnamnuindunisi
Wudaean 84-1 1oadu 1351 (SM1351) uay w31 54 (WAN 54) uasiinzuunaluyeuain
ns3uilnddegluseauveuiinian (5) tawitaglvdmiininnaudeniangn 10 fn deeunin
Falwanugnnauiidunisdiugieady 1351 undwilninUanidenfifviga 10 in
Ldumnsingainiugiuseuiisuyniug vuadndudaluneniuilnvuianans waedivdes
fdv v (nnil 6) Tilnevugnuaudaion S230321 axilunaaeudnenmyesiugay
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Fralwananudunaiiasesiunaalval

asuoulslyentudusiaingvseansd (pisment) AFauns 1 waviingy 9y
aslid dadqusdueyyadasy aunsarlsduaiunsviauvendaidenuns anszu
AeaLaawaTea (Castilla et al, 2008, Tsuda 2012) anAandssron1sidedindaelsaila
(Rissanen et al., 2003, Toufektsian et al., 2008, Tsuda 2012) UpsAun1sAnlsAaInng
Lﬁamaqszuwszmw (Goyarzu et al., 2004, Lau et al., 2007, Shukitt-Hale et al., 2008,
Tsuda, 2012) FrevzasnszUILMIUITURBUTTlRAnAId oA TR wARANY Stae
anA11uLA auanIme9T9n e Tiasaug outend uazdiongi fusnaundu iudu
(Shipp and Abdel-Aal, 2010; d01058! LAZYWINUA, 2559) woulvlwendududuansisl
Usglevtisioguamdnunnane Taoifuansiueyyadass amsnansnnisdesnisiialsn
A9 9 endegratu lsauziss lsalanasraenidon lsaeau wagRonszananlsALLuIMIY

Trilwannusziandidsetngd wudvTiaasuoulsleeniugannnitnein
na1pwin MsauRugilnemudunddsidviinuamsueulslvenduasiiunaden
Tumsdaasuliduslaaldsuansiiduuselonirosnane Wesanfuslaadenuilaadiilnn
wuannnIdlnesedu wazanunsaldidiulsenoudu wu luy 91 wWien Afiddal

a a LY 6

afinansuaulsluenfiuuszendnaiandndusisaiiodlauining lasinsusudsaiugdning

Hnan audideiivlsdowm lasunuweiugnisudnilnannussianindduamseding drunld
Usgloilunisdeudnlnamudiviomsedu idudninamnuduns mntuadnane
wugduusadnlnamuues wWeliiduaeiugnoud Tul 2566 ladndanaesiugduiuse
1% = Ao & I | Y [ 44 wa
Inlnavuduasgnuaunddngamlumaduaeiugwewd naudunguniunisdulsyia
aneiug @510 dudnlnaniuuaIgnraNnnaed 311U 52 gnRal NAasuANEnINNITIA
a ' [ v ¢ aad v a < [V 2 a = J ]
HandnsuAuTlnarIuwaaiug s dviuinasndunugisuiieu 31w 2 A
Tud 2566 war 2567 NeudITeiivlsteum
HANIINAABUANEAINAITIHANGAT1IINANITULAIY NNANNAABY TIUIY

52 e wuin Fnlmavnuunsgaay $1u 2 gneea Ae SR23034 way SR23049 (Al 7)

[

Tinandawaziidnwauzniinsinensndidg lduanasluandralnamnuuasiugsdtdviuiy
dgnuundn na1fe YlnannunasgnuatAaion SR23034 uay SR23049 feg
Tueenaendifiagialily Wity 49 Tu dnlnamnuiasiugsddviviuaeny windu 47 Ju

(A157971 4) 1IINANIULASNNAN SR23034 Uag SR23049 fiAugedunazinuinnia

v oa v

Y1IINANIIUUAITUE 1T TN T1lnanuuAIgAras SR23034 wag SR23049

T ndndniaddsn 10 HnARAER YNNU 4.6 kag 5.3 Alansy AMUAINU U1 INAMITULAL

q

WugTAtiunnag il wminmiiu 4.1 Alansu 9nlnamiulasgnuaufaiien SR23034

Sad

waz SR23049 Wiuninindenden 10 #n9fnge WAy 2.8 uag 2.9 Alansu aueddu

dupudGIMSUsisUusigy
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Fralwarauuasitugsddruiivasailiimineit 2.7 Alansu d1lnamnuunsgaua
SR23034 uar SR23049 fvuaidnliuand1991nd13lnaniuuasiug 13 dviuiuasiy
wadinsfndaiudaneiindnda drilnaninuwagnuan SR23034 fiA1Arumuvifiy
16.8 83A1U3NG fowNd1 SR23049 wags 1 ITviuiivaeuantios AvuuuNIBUNUINAINYOU
sfuannianmiiouty

og5lsinnu F1lweminuunsganan SR23034 uag SR23049 wazgANaNEUY
Falaldsunstavsinaasueulnlyefuidlusda Tu wagds Faaesdniunslul 2568
soly wazdelsindulonasudnnsinnisinuas szillonamounsdnlnamiuuasgnuas

ususnginunsnsuaziilauladidennaalalivssleviluouinn

dyunan1Innaey

1. 41INAMIURNHANAAY S21166 WHzdmnSuNISHANKILTURRAIMNTTY
wUs3U WinanAngs dnvasgiinnsanszuon wiedmdes Wnandeilniadden 2,908 Alantuse
15 nandnilnUeniuden 2,226 Alansudels dmanuvinu 13.7 asenuing

2. GnlwavugnRanaleiu $230321 wiangdmsunaininan dauninuslaeg
11N WwinAivdsaumudiedun wmnu leus induvey Hnvuianans

3. P1lnAnULAIENNEL SR23034 uar SR23049 wingdmiunaiauuilnildle
avan Wudlwemiuunsgnuaugausnueansuivimsinens Jaaninasuilaafiden
nseEinanga

Flnamudldfauduieiy ddesindunisnaaeudnanmnislinandn
AMAINUITIAR ULagdnuMEn1aN1snYAsuanInuInd a9 vsounasugnd1fny uag
nssonsuRuInneas {uslna wadussnauns mutuneusnsgIuesanituduiials

= v} 1
warNNALNUNSIusaly

AYRUAN
YavaUANEINUANENTIINTEUES NI Imans TReuaruinnssu (anad.) Aliu
advayuMABINNeuduaSIne1rmans ITeuasuinnsu Ussiavyuatuayununugy

(Fundamental Fund) suuszanad) w.6. 2565-2567
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LANE1581984

nquidy. 2567 aflauuInmsdariienalsusgneunsiasanunuliinulasemsidy
UsednU 2568 (3-1 @nan) warvalaueuidgy Useiny 2569 musyuuIdeLagiaLn
YN TANMINYAT IeUsENeUNsIauevefuR AV Uilon1TIsBsulsEanm
AlUALWIUYAF1U (Fundamental Fund : FF) 31nnasuauasuinemans 39
warudnnssu drinnuaurnITINTALETIINGIFEnT Id8uazuinnTsy @na.).
NOWNUITLLALIYING NTUIVINTINYAT NTUNNL 119 wid.

2004 LAAAT I35WUU WAA W1IU10 wanSwn Uan lveassal wedwug 1Wmes way
Ssegns gaudufa. 2565 n. n1sUTuUseTugIInanugNNE. Mt 6-13.
Wy - se9umaans3sy U 2564 sudies alwaiinan fimasvgiody. audiveiivls
Fowm aouITenglsuasianaunund sy nsuvINIsnees.

2804 LANAT 255WUN WAa W10 wanSww Ulan lvwassal wedwug wmes was
Savyns geuduian. 2565 1. maUieudisuidesiuiugdilnevn, i 14-22,
W - se9umaani3sy U 2564 sudien alwaiinan fimasvgiody. audiveiivls
Foum aoiuITeNglsuasNanaRMuNE Y NSU3TINISNYAS.

511 nawwnd. 2557, inAdMInawmdoanne g whndue W eguaiw. unastoya
https://ftawatch.org/node/41061. &uAl: 2 NINNIAU 2567.

TYeg NIAARENN. 2558. UuIAnuazYelauauuzlunsUsUUFaiugivls. tenansusznaunis
Rnoausu@sluRnig ndngasnisusuusaiugivlsuuunaunay. 20-23 unsiay
2558 fu AugIduivliseees 2.5z804.

[

il AavzAnAvas aaee s 233w wana gnssud Wi wediug 1mes wag

v a

JegNs YANFURAY. 2566. N15UTEULTIBUNINIFIURUGT AL, Ty © 978971

]

(@)}

fa v A

wav gy U 2565 dudeas Iralnwadnan dnasygnadu. gudideiylideum
a0 nylsuarNunaWUNGsY NTRYINTSNYRS. (Bg5eninamIARu)

[

aydan Aadzdnfvas ases iina3 Tafia lavias audnd uamszdund dunun TnSaw
2059U Anlvg) ieudiias Weddde way wednug wWmes. 2567. nsweuiiey
Tustosduiugtnalnaman. wi 61-73. Tu - tena1sUsznaunIsaNaLIIvINIg
dauden 11alneiinan uasiulsiaswgAodug Uszorl 2567 Fudl 31 nsngiau -
2 @onay 2567. a U930 030 dunoinuIuIuIY Jamdnanssays

Fuiey wn192181u3e. 2561, nFIT1InAdUe ARAndusdU15987. unatoya

https://www3.rdi.ku.ac.th/?p=45688. FuAu: 2 NSNYIAN 2567.
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Audsmdeyagsnaloadud. 2561. 75 PRAMNTIUNWATUINTY “IMTUATNZUNIN — 89018”

Sunilauuandifia. Lma'ﬁaga https://www.smethailandclub.com/

entrepreneur/ 3883.html. &uAw: 2 NSNgIAY 2567.

anduITeNylsuasianaunuwdsau. 2562. gansvuiinteyasinivenylsuasivnauny
Wa9971. anduIdeNlsuagiunaununadany, ngamma. 290 v,

a0 UMY LT uaTNINAUNUNGII. 2563, tanarsauusisr “maluladnisuandralng
1777, anWITeNYlTuas iunALNUNGIY, nFamns. 10 v,

gn1nsel qelloweny Uag YWINIUA Wluad wuee. 2559. mNkUTUTINYeUSINMLEY
Tnleenfiuney anuanasalunisdiueyyadaszeesiramisaiiusiiudiosos
Ine. 27587980995 32(2): 191-199.

Castilla, P., A. Davalos, J. L. Teruel, F. Cerrato, M. Fernandez-Lucas, J. L. Merino, C. C.
Sanchez-Martin, J. Ortufio, and M. A. Lasuncion. 2008. Comparative effects of
dietary supplementation with red grape juice and vitamin E on production of
superoxide by circulating neutrophil NADPH oxidase in hemodialysis patients.
Am. J. Clin. Nutr. 87: 1053-1061.

Federer, W. T. and D. Raghavarao. 1975. On Augmented Designs. Biometrics
31(1): 29-35.

Kempton, R. A. and P. N. Fox. 1997. Statistical methods for plant variety evaluation.
Chapman & Hall, London. 191 p.

Lau, F. C., D. F. Bielinski, and J. A. Joseph, 2007: Inhibitory effects of blueberry extract
on the production of inflammatory mediators in lipopolysaccharide-activated
BV2 microglia. J. Neurosci. Res. 85: 1010-1017.

Rissanen, T. H., S. Voutilainen, J. K. Virtanen, B. Venho, M. Vanharanta, J. Mursu, and J.
T. Salonen. 2003. Low intake of fruits, berries and vegetables is associated
with excess mortality in men: the Kuopio Ischemic Heart Disease Risk Factor
(KIHD) Study. J. Nut. 133: 199-204.

Shukitt-Hale, B., F. C. Lau, A. N. Carey, R. L. Galli, E. L. Spangler, D. K. Ingram, and J. A.
Joseph, 2008: Blueberry polyphenols attenuate kainic acid-induced
decrements in cognition and alter inflammatory gene expression in rat
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A1519% 1 wandsiinvialdon wandalnUenidon uazaanuuvesinlnavinugnNauRey 521166 Wisuifisuiudlnawugnuauiidu
TUSNSAIILIY 3 g AnMsUTeuiisulUesdu (PT) 31u3u 1 @a1ui n1swSeuiisunnnsgiu (ST) 9w 2 @auil uway nsiSeuiieu

Tunoadu 919U 6 1N

. wanAnilniaian nananinUaniuasn AIAIUNITY (29AUINTD)

TR T s 7 awele? PV STP RT? dneRe? PT ST RT  Aafe
521166 4.3 2,880 2,936 2,908 2.5 2,227 2,224 2,226 15.2 11.5 14.4 13.7
FeuUn 2 4.3 2,827 2,846 2,837 24 2,293 1,941 2,117 12.8 10.5 12.8* 11.7
lausndg 59 4.4 3,227 3,042 3,135 2.7 2,173 2,028 2,101 133 11.8 14.2 13.1
ey 1351 4.5 3,567* 2,965 2,965 2.6 2,693 1,992 2,343 14.2 13.0 14.5 13.9

Y = Alansusisls, 2 mihe = Alansusials, ¥ Aefeainnisiieudisunnsgiu was nswseuiisuluriashu

Y [

* = yansrnuuanaeg1sitedfyneadaduiilnanugnaufiay S21166 Asdiu LSD 0.05

o

a ) A Ao o % a ~ a v v Aa o s Y o I
M1919N 2 ANWEUSNNNITILNTRNTDUS) ‘V]a']ﬂiyJGU@Q?JaQGUWQIW@VT]u@JﬂNﬁN@L@Iu S21166 LUﬁUUW]EJUﬂUGU'TJIWWV’NUQﬂNﬂlWILUUWUﬁqﬂ’]iﬂ’] UIU 3 ‘W‘L!Sq

INMIUTEUTIgULUBIAU (PT) 99031 1 @auil MsiUSeuiieuninggiu (ST) 31uu 2 @nuil uag MaUSeuiisuluriadu 919U 6 a0ui

. mqtﬁmﬁm UMINLUAAEN AN (WURLUAT)
W‘uﬁqﬂiill - o - T > ; = -
NAN&aR (’J‘I.J) (ﬂIaﬂiﬁJﬁlﬁJli) ﬂ’J']ﬁJﬂ’J']\iE]ﬂ ﬂ’J"IﬁJEﬂ’JE]ﬂ ﬁ’Ju13.IﬁlﬂL3Jﬁﬂ‘Uﬁ']ﬂﬁﬂ
521166 70 1,263 4.8 18.5 0.9
FYUN 2 71 1,072 4.8 19.5 11
lausng 59 72 1,283 4.9 19.4 13
waLduy 1351 71 1,289 4.9 20.0 17
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A1319% 3 NaRARRNTBUGeN NandnUaniUden wardnyuen1InIsNensuINUsENIsTeIt A UgNNaNAAUAMAINUTINAZS (5230321) WSguifigy

fa o A

Audalnamugnraniduiugnisd Suau 4 Wug nedeuiugiigudidefivlsteuvlul 2566 waz 2567

WUFNIIY wanan (Alandude 10 Hniidiign) AIANNYIAY AMATNNNITY vl (uRluns)
waUden Uanwaan (29ANU3NG) (1-5) AMUNTIY AN
S$230321 3.8 2.7 15.4 5 4.6 19.8
FIUMN 2 4.4 2.9 12.8* 2 5.1 19.9
#9781 84-1 3.9 3.8 14.8 4 4.9 19.4
LoaLdu 1351 5.2* 33 14.0 4 5.0 21.1
U 54 4.5 3.2 14.0 5 5.2* 19.8

Y [y

* = uapspnuuand19eg1eiidyd Ayneadanudnlnamnugnauaeiy 5230321 Aisgsu LSD 0.05

M131991 4 ANRRIVDINANEALALINBUENNNTINYATIEAYUNUTENTVRITIINANIIULANGNNANALIY SR23034 Uag SR23049 Uard1ilnAnITuuLAd

gnwanfidunisiiugs@dviuiivaeny neageuiudnguiideivlsdewmlul 2566 uway 2567

HAKAR . . -
. e AR AMAIW  FUIULAT  BIYIUBBNABN (IU) AN (WURLINT)
il (AlanSusia 10 AnWAvign) - -
WUFNTTU wNU ASYU YDILUAA ——
g’ = = a 1 4 o = b4 aqu‘l’mﬂﬂ
miwaen  Yanwasn  (asAusng)  (1-5) (%a2) el ALY AINNIN AU -
wanUaneiln
SR23034 4.6 2.8 16.8 5 16 49 a9 4.9 20.1 0.1
SR23049 53 29 17.2 5 18 49 a9 5.1 194 0.0
EREVATI G IR 4.1 2.7 173 5 16 a7 a7 4.9 20.1 0.4

aumndeOMMstsisiusin f73 !
amuuwdvisisnaticnaunuuasinu Us:ow 2567 %



PC1 = 48%, PC2 = 28.2%, Sum=76.2%
0.4 Transform = 0, Scaling =5, Centering =2, SWVP =1

— T T T T T T T T T T
05 04 03 02 01 00 01 02 03 04 05 06 07

PC1

AN 1 GGE biplot-genotype wansALadsN1sLaniean (performance) wag L@desnIN
(stability) Tudnwaugnislvrandniinriadfenvestnlneniny 14 Wugnssy 9uiu

6 annwIndeNINNTSBUB UGy

PC1 = 43%, PC2 = 28.2%, Sum=78.2%
0.4 —{Transform,= 0, Scaling = 5, Centgring =2, SVP =1

. WANS4

03 o

s21187
0.2+

) SM1351 -7
/821166 ’

01" ;
' ; IBS

. 521;2'67@
o1 s21440 fl
02
03]

0.4 “.

05 04 03 02 01 00 01 02 03 04 05 06

PC1
Ranking entries based on both Mean and Instability

AMW# 2 GGE biplot-genotype AMUilANA1UBIRUGNTIN (desirable genotype) Lilawfiguriu
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Identification of Sweet Corn Selfing Lines with Resistance Genes to

Northern Corn Leaf Blight
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Panuwat Sinlapasakkajohn? Yingyod Paluka'/

ABSTRACT

Northern Corn Leaf Blight (NCLB) is one of the most important diseases of
sweet corn, caused by the fungus Exserohilium turcicum. Infection of sweet corn
susceptible to NCLB results in lesions on the leaves that progressively expand,
destroying the foliage and ultimately leading to yield losses. Developing sweet corn
resistant to NCLB is a challenging process that involves identifying a germplasm
source with a resistance gene to NCLB. The study aimed to identify sweet corn inbred
lines resistant to NCLB using SSR markers. Detection of the sweet corn inbred lines
developed by Chai Nat Field Crop Research Center reveals that CH66C1)-7-2-2-2-1-1
and CH66C1)-7-2-2-2-2-1 exhibited a percentage of lesion leaf area of 14.2% and
13.8%, respectively, and contained both the Htnl resistant gene and GATA4 gene.
HX75C1)-8-1-2-2-1-1, HX75C1)-17-2-2-1-1-1, HX75C1)-22-2-1-1-2-3, HX75C1)-27-1-1-3-1-
1 exhibited percentages of lesion leaf area of 13.8%, 15.2%, 17.4%, 18.3 %,
respectively and contained the Ht1, Htn1 resistant genes, along with the GATAZ gene.
CH66C1)-9-3-1-1-2-1 exhibited a percentage of lesion leaf area of 21.8% and
contained the Ht1 and Htn1 resistant genes. CH66C1)-11-1-1-2-2-1 and HX75C1)-32-3-
2-2-3-1 exhibited a percentage of lesion leaf area of 26.6% and 22.49%, respectively,
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and contained the HtI resistant gene and GATA4 gene. The Htnl resistance gene
identified in sweet corn inbred lines is unprecedented in Thailand. Additionally, the
GATA4 gene has not been previously reported, it is associated with resistance in
sweet corn inbred lines. The HtI resistance gene found in these inbred lines appears
to be located at a locus compared to previous reports. This study presents significant
advancements in identifying and utilizing genetic resistance to NCLB in sweet corn.
The sweet corn inbred lines developed by Chai Nat Field Crops Research Center
represent a unique and important germplasm source resistant to NCLB for future

breeding efforts to reduce the severity of the disease.

Keywords: germplasm source, Northern corn leaf blight, resistant genes, SSR markers

UNANED
[ = a

salulndunalngludlnadulsaniiandrdy Jamauiainnisinides,

o a

Exserohilum turcicum (Pass.) nsadesniiludlnaninuiideuueselsa Aluazdunadi
senpvunaulng) vildituilludeme dwansenurilinandnanas nswawdalnany
drunulsalulndusalvg Buanuiiiimendusgnads Gesdudosdundadeiugnssuiiisy
drumuselselulndunalng) nuideiiedingusrasdifionsaamdninamuaefuguii
Fruniulsalulndunalve drem3emunsedieasis 9nn1sasiadeudlnaniiu
aneuguifimulasguiisoialsdoum nuirdalnaaeiugust CHe6C1)-7-2-2-2-1-1
WAy CH66C1)-7-2-2-2-2-1 Silosidudluansornisiduuna 14.2% way 13.8% A1ua1AU
NPUANUNI Hinl wagdu GATAG @eWug HX75C1)-8-1-2-2-1-1 HX75C1)-17-2-2-1-1-1
HXT75C1)-22-2-1-1-2-3 HX75C1)-27-1-1-3-1-1 fidesidudlunansennisiluuna 13.8%
15.2% 17.4% 18.3% 1uddu J8UAIUNIU HEL HEnl uagtu GATA4 aeug CH66C1)-9-

s

3-1-1-2-1 TesiGualunanion sl unua 21.8% H8UAIUNIY HEI wag Hinl a18Wus

]

CH66C1)-11-1-1-2-2-1 wag HX75C1)-32-3-2-2-3-1 filasibustuwaniainisidunna 26.6%
LAY 22.4% AU SEUG UMY HE1 warEu GATAZ nsasranudnlnavnuisidy Hen?
Junisasanufiddaineisienululsemalneunfen du GATAZ Sslaineiisnenuiiedeas

Aupudumulsaluluiiaalugludnlwamuunneu @ududiuniu Ht1 Ansanudu

AUNUILANA9INSIBUndnountll swddeillaiauennuirnifdaglun1snsa

nukazltuselevdanndlnanundnusnssusruniuselsalulviiwxalug faduanaiile

q o

Pnnamuaeiuswiniaunlaegudideivlstoum Juwdagoiusnssudiinannu

1Y |

PiuuselsalulndunalvgNlendanvaliazdAgydonisusuuaiugtilnaminu

o ]

Amian: Waadenugnssy lsatulndunalvgludnlneg Buiunu wIswansieaeaens
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unin

Fralwamnuduiislugaamnssuevisineg fnmsiunisdeeendninansedadly
WBUNNTIAY D9 WOATNIEY 2566 ﬁgw%mmLLazgaﬁhwwéfﬁaaaz 20.4 4 28.0
(899713, 2567) uan1swdndlnannudinsnesndgyiulamlsaszuinnidlu (foliar disease)
Tagiamizagneds Tsalulusiumalugfludialne (northem com leaf blight; NCLB) Aifianine
WN91N L8 857 Exserohilum turcicum (Pass.) Leonard and Suggs. il Fowoadn
Heliminthosporium turcicum Pass. Wes1 E turcicum LAY LA uinldalulundoudy
flgungil 15-30° Tnwgumaiifl 20°0 wzauiign Weanmeiniatianatsiudigavgl
anaq ﬁqquﬁamﬁwﬁw (dew point temperature) 71 20-25°% s¥8¥LIANAAUIAIIUIY
14 F2u3 ‘vfﬂﬁmw%ﬂua’mmqa wazildniaiunasdy (Levy and Pataky, 1992)
mnanmeiniaguiuluiainaefiu guvgld 15-30% waranududuing (relative
humidity; RH) &4 90-100% W31 E. turcicum avUdesaued lailide (conidia) ﬁ%qﬂaaﬂm
yndulelu@den (mycelium) Yaasuuludnalneiiseuueselsaluluiiunalve) avesazsen
Tnensaseviaenales (germ tube) (Setyawan et al., 2016) Waunreaududulevuiaian
W (hyphae) wavadrawennsaledon appressorium) antuad1aduuns (infection peg)
WesutuRalu (cuticle) wazile\dotuiia (episdermis) (Martin, 2011) wazadraduleled
Lf\mmhulfﬁ’]ajviaﬁuﬁmﬁw (xylem) (Li et al., 2016; Zhang et al., 2012) syEzaRATes
niavasuatasaululding 6-18 $2lus (Lipps and Mills, 2002) 9 nifuszUdesasiiv
(phytotoxin) HT (Helminthosporium turcicum) aenan @1sfwiivilidnunauuludlng
Faduornsiifisuanseanidlefiode £ turcicum wﬁummwmqsﬁua&jﬁ’uawﬁuﬁ: (race)
Y0995 USInauuazasduduyesansie HT (Bashan and Levy, 1992) ot Tnadae
51 E. turcicum Qmﬁaﬂa%ﬂammmzw‘%mumuwﬁmgﬁmﬁmﬁw szusnguuailugadng
Adeuthana ndsmsindes £ turcicum 1-2 §Uansk aunvetunasvvenslnguindy
psanauRadvuIananTidn unasnnlausuiaanslu veureauNas ISRy
vouly dnwusfusursuiogunseas veuunaiifmduaudainiady oinsvedsn
Guanluans gnanutuluaudsluuy (AMMYT, 2000) dssansenusiosiuiuaaslsitad vinly
NSFUATITNAIBUEIRNRS 91% HaNART1ILNAaAaY 50% (Reddy et al., 2014) LUIN
151009 TULAZATTAANITTEUINUNSTEUINTEUT ST E. turcicum wenainmsidansiniiug
mﬁUQﬂ%ﬂaIwmﬁéfmmu&iaimiulwﬁmaimyjL‘ﬂuﬁﬂummwﬁﬁﬁﬂssﬁw%mw Faruumas
L%@ﬁUﬁqﬂiiuﬁﬁLaﬂﬁﬂwﬂjﬁﬂﬁﬁg fefituiideslostuaudunululngunalug Wethanld
lunsiaaeiuglsliniud1Asy Galiano-Carerio amd Miedaner (2017) lasga1uinngy
BuAIUNIU Ht (Heliminthosporium turcicum resistance gene) %ﬁﬁuwmwmumm’a’m

sunulsaluludunalug Tudninefisitusuny He nuduuanseaniaglusudinisyinay
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asfiy HT vilsfluanefugiiduniudelse ldiingauna nIeiAnunaiiisadniies
(Bilha et al., 1996) BuUAUNIU Ht Usenauaiy Htl Ht2 Ht3 Htd HtM Htp Htnl wag HNB
8 Htl Ht2 Ht3 Wugundn (major gene) Insaiuauaudunuludnyuzidnunn
Fedumzdeasius (race) voules £ turcicum mMavieuvesBuduuuuujisenudy
(dominant gene action) (Rashid et al., 2020) Wleludnlnazuusingigaunavuinidn
vulu AanssuasBudnumiu HE1 HE2 He3 asgnsedulidudaunalalifvunnvenslnaiu
Tuvnigfdudiumiu Hinl avauanudunludneugidaiunu funvmlunisvzas
nstenvasatesventon £ turcicum shlnlaifgaunauly aunsedtetninaadydulags
%42998nA0N (Gevers, 1975; Raymundo et al., 1981; Welz and Geiger, 2000) JUAUNIUY
Ht ﬁﬂﬁﬁ%mﬁﬁ%wwmmﬂﬁué (physiology race) Bo31 E. turcicum (15197 1) Ja90u
Uszmalnednisfnwvnidorugnssuresinlnamauiunulsaluludunalvgjdafides
lneiiseeues Puttarach et al. (2016) laaiauseynstilnaninugnuanlnglddining

s

yuaeuwinieouweselsaduwl dudnilnamuaeiuduindiuniuselsa 3 a1eiug

3

EN

< 1 = < [ v 6 v (Y] a v ¢ ) [
Wune Fadudilwaviuaieiusunainuseinaansgeiusn 2 areius waziluaneiug
Mimulag a3, MIANG gran 1 aeiug lnensivmeusiuniu Hel saglwswes bnlgl721
umcl1042 wagnsIam8u Htnl faelnsiues umcl149 nuinaniglnsiues bnlgl721 uay
umc1042 wihiiuniiuszansamlunisugnanuuanasenindninavugnuauniduuas
Tufigusuniu Ht1
Ay Hee Ao ¢ v v & vaAy v '
NUITENREIngUsTasAian T dIlnauaneiuswindumulsalulndunaley
AENISILATOINNNLRELDEDTSIUN1TNIIINIBUNITONLE LA ELABIT89AUANATUNIY

wefaglafidlnannuirumulsalulndunalugidunnasioiugnssulunisusud saiug

Flneusall

¢ ad
gunIaluadsnIg
1. NYNAADY
1.1 gnlwavuangwugun

IlnAvITUae LT Iiaulagaudidenlstoum 31 20 aneiug lauwn

CH66C1)-3-3-3-1-1-2

CH66C1)-11-1-1-2-2-1
CH66C1)-22-2-1-1-1-1
HX75C1)-17-2-2-1-1-1
HX75C1)-32-3-1-1-2-1

CH66C1)-7-2-2-2-1-1
CH66C1)-12-1-1-1-1-1
HX75C1)-5-1-2-1-1-1
HX75C1)-22-2-1-1-2-3
HX75C1)-32-3-2-2-3-1

CH66C1)-7-2-2-2-2-1
CH66C1)-16-3-2-2-3-2
HX75C1)-8-1-2-2-1-1
HX75C1)-27-1-1-1-1-1
HX75C1)-33-2-2-1-2-1

dupudGIMSUsisUusigy
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CH66C1)-9-3-1-1-2-1

CH66C1)-19-1-1-1-1-1
HX75C1)-17-1-1-1-1-3
HX75C1)-27-1-1-3-1-1
HX75C1)-33-2-2-1-3-3
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1.2 drlnamugnraniugnisen Suau 6 Wug ududSeuiieu leun
Wuglausng 3 lausng 59 duns naNn.awwan 84-1 wU 1351 Wagyiu 54

1.3 Ugniminemnuanowusudt uazdmlnavnuganauiugnsiiquéidodals
Fedlvi weousurau 2564 - nuaius 2565 lagauruNIINaaeLUUduUaonauysal
(Random Complete Block Design; RCB) 91171 2 §1 YUIALUAImNAAeY 24x50 LIRS
Ugnunia wale13 2.5 LUAT SEEEUINTENTINNT 75 WURIIAT T88811958NI9RU
20 WwuAuns $1udu 1 fudevgy Buaindgninlnaiiugnuauiugniséi levind 3
Fedeunarelsalulniunale \uunisevusniiuiinaaesudnvaznisis wie spread row
dlodlnavaueny 3 dai viin1sugnidesn £ turcicum Tasveaamdadaiedidides,
W3aUnaqudindl vanugniesanrmuedlsaasy 14 Fu vhnsugndmlnavuaeiug
Wikazd1IlnanIIugNHANTUEN1IAY 31U 26 aneiud/mug lddenligns 15-15-15 8051
50 Alanfuselsnoulgn warldtiewniians 46-0-0 §n31 50 Alansustels widld 2 afs eany
20-25 ¥u uay 40-a5 Yuvdalgn ifleergasy 55 Ju Tufindeyaiefdudfuiibuwmauuly

(%) wazszrunmsilulsaluludiunalve) muisves Min et al. (2012) il

2V

sEAURUNIULIN (highly resistant; HR)

IULL?{@QEﬂﬂWiLﬂ‘ULLNﬁ 0-3%

v Y

Tunansonsiuska 3-10% FEAUANUNTU (resistant; R)

[y

SEAUAUNIUUIUNGNN (moderately resistant; MR)

I‘ULLﬁW\‘IEJWﬂWiL%JULLNa 10-30%

Tunansenisiduuna 30-70% 52AUBaULBUIUNAN (moderately susceptible; MS)

Tuuansenisiduuna > 70% seAUDaULaNIn (highly susceptible; HS)

a a s a aa sy o 3
2. mawindBanaaiduelaemaliaiideniiieniamungiodaedans
2.1 MIafnmoue
[ ¥ v ¢ v [ v 1 < =y <
Wzdnd1alnanauatenugwd Weeiey 10-15 Ju daludeuduiuiéng
100 fiadnsu ldadlulnsanfilulasiounas ualdaziBaasuiduns Wuuleradinfduwe
d1593V wazufuAnuresuigvesgauieaiafiduiedia5u DNAsecure Plant Kit
(Tiangen, China) 9MNUUATIVAOUAIUTLTULAZAIINUTANDVDIANTANNALILLAIELATEITR

YSunauansiugnssuwuuunlu (Hercuvan, Malaysia)
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A15199 1 vaneavuulasiuley arduledlniiandlelna wazdAraungill annealing (°%)

YBILATDINUNYLDALD AR SN T UUITY

aduiianglalnd gaunil
. Tastulay . -
Twswas _ oy annealing 81989
T LIGL denasiisn a13135a
()
bnlg198 2.08 GTTTGGTCTTGCTGAAA  GCTGGAGGCCTACATT 50 Min et al.
AATAAAA ATTATCTC (2012
umc2038 4.07 ACAGAAACCAATGCATG  ACAGAAACCAATGCAT 52 Wende et
TGATGAG GTGATGAG al.,, (2018)
umc2210 8.06 AGCGGGTCGATCTTTCT  GATGCACCATTTCAGTG 55 Hurni et
CTTAGTT AGCGAT al., (2015)

2.2 MsiinUSInambuememaiaigens
a 1 aa [ 1 aaa a a a
W3HUAIUNANTDINTOS wiazUfAseliusuins 15 lulasdns Tlunaennaass
Yu1n 0.2 Jadans Usenaumie 30 uilunsudelulasans vesdidued1lnaminy 1x ve9
a1sazaruUnines Q-Solution 1x vesa15aza18UWnes AllTag PCR 1 fiadluans ves
d158za78 MgCl, 0.2 Jadluans vesarsazaty dNTP 0.25 lulasluans vesansazais
Insiwesuriazatgnasiisa warsiisa Ix a15azany Master Mis Traces kag 2.5 g¢iin
naUfisen vesoulysl AlTag DNA Polymerase (AllTaq PCR Core Kit, QIAGEN, US)
° Aa aaa o 9 1 a a a a & .
Umaeannassnildiunanvesujiseriidensldaslumioninuiuiumidue (Applied
Biosystem Veriti Dx 96-Well Fast Thermo Cyler, US) {518azi88nva9aimiiuag seuziian
luudazsau fell SuAUMLIUNYT 95°% WU 2 WY ANUATETOUVRIQUNAE 95°U U
10 319 gaungil 50-55°% Fuediuusiazdlnsiues (15199 1) Wy 30 Ju1¥ gaunnil 72°
WY 20 U9 UG 40 FBU havanveguunll 72°% Wu 10 Ui WHaKERNEeN TN
ATIVEDUTUALDULBNIU 3.5% Bynlsalaaiiinaisdond (Visafe Green Gel Stain, Vivamtis,
Malasia) Tu 0.5x @nsazaretviiwes TBE nszualnn 100 Taad wiu 120 Wi anduuuey
9INLsEUHIULES blue light transillumination wagtufinnmuaudiduLe
a Y

3. MAATIEdeYa

3.1 WATILRAIANLUTUTIU (Analysis of Variance; ANOVA) waziUssutiguainu
wanasvasAnadsvestoyaofiiudnuilsalulniunalnguulufiedd Duncan’s Multiple
Range test (DMRT) M15gAUAMULT0IU 95%

< L

3.2 dngUuuvilulndvesurazinsesmuigieaeaniinenistinzuuuludidnys

wazkauRduensedadanusing Widydanwal ‘1 dudadanlivsing Widydnwal 0’

o

[y [y

Inemmualy dyanwaiiusngisiisnwsneniu wanidansiidafandwruLaeliu
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3.3 n15U52LiuA1 polymorphism information content (PIC) 18w A7 144 i
Uszdninmveslnsiues Auiuangnsuas Weir (1996)
PIC = 1- (3P
doi e swaudadavedinsiues
P, fio amwieadadt 2 voslwsiwes

A1 PIC hUsUsEaANS A nvedlnsiues aanu 3 sEAU MU Botstein et al. (1980)

Iidtad
SeaUUTEANSA NG A1 PIC 11An31 0.5 (PIC>0.5)
sgauUszansaindiunans A1 PIC agludaesendng 0.4 59 0.25
(0.4>PIC>0.25)

SEAUUSEENTAINAN A" PIC Waenin 0.25 (<0.25)
3.4 eseduUseanSandunus (correlation coefficient; 1) LN8MSI@DU
v o € | o a A ¢ o ¢ ] = a0
ANUENUSIEnIegadanUsngainlnsiwesiuilesiduntukantannisiluunads r a1 -1
91
r fanduuan WAMII TANMUEUNUSLTIUIN

a0

r fenduau WERIIN AANUFUNUSITIaU

(%)

wUaduszauaAMUELWUS a1y Ratner (2009) Tasail

'
a0 Gl 1A U v Y % o

r flfn 0.00-0.30 %38 0.00 - -0.30 wanedn danuduiusiuseausi

r f1 0.30-0.70 %38 -0.30 - -0.70 wanedn dauduiusiuseavuiu
nang

r flfn 0.70-1.00 %38 -0.70 - -1.00 wanad1 danuduiusiuseaugs

HaLAYIATAIHANITNAADY

1. Ussifiuesidudiuillsalulufunaluguulu uwagszdunsidulsaluludiunalug

nsuszdiudesidudiuiiduunauily dednlnavmuaeiugus uazdnlnamu
gnNANTTUSANSAN 119w 26 aewug/ug Tlengasu 55 Tundsugn nuiAedsedidusly
wanse1n1suunaveusaziugiinuuanssiuegwliduddy wazawnsodnszaiunisdu
Tslulvdunaluglls (nsnedt 2) deil

- sEAUAUNIUUIUNENS (moderately resistant; MR) fiosi@ualunansainisidu
WHA B85ENIN 13.0-26.6% Usenaunig T1alnavninuangiugun lawn CH66C1)-7-2-2-2-1-1
(14.2%) CH66C1)-7-2-2-2-2-1 (13.8%) CH66C1)-9-3-1-1-2-1 (21.8%) CH66C1)-11-1-1-2-2-1
(26.6%) HX75C1)-8-1-2-2-1-1 (13.8%) HX75C1)-17-2-2-1-1-1 (15.2%) HX75C1)-22-2-1-1-

dupudGIMSUsisUusigy
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2-3 (17.4%) HX75C1)-27-1-1-3-1-1 (18.3%) HX75C1)-32-3-2-2-3-1 (22.4%) HX75C1)-33-2-

2-1-3-3 (19.5%) wagdalwavugnuauiugnsm taud wanu 54 (13.0%)

A15197 2 AdevesUadidudlusansannisisaluludunaluelunsazaneiug/iug uaz

saumadulsalululiunalvg Ussdiudedninamuiiongasu 55 Tundagn

uillsaunly  szeumis Huilsaunlu  sedums
Fadralwanau B Fodlwanau B
(%)* Wulse (%)* Wulsa
CH66C1)-7-2-2-2-1-1 14.2 ab MR CH66C1)-3-3-3-1-1-2 36.8 b-g MS
CH66C1)-7-2-2-2-2-1 13.8 ab MR CH66C1)-12-1-1-1-1-1 33.3 a-f MS
CH66C1)-9-3-1-1-2-1 21.8 a-e MR CH66C1)-16-3-2-2-3-2 53.9 f MS
CH66C1)-11-1-1-2-2-1 26.6 a-e MR CH66C1)-19-1-1-1-1-1 38.1 c-¢ MS
HX75C1)-8-1-2-2-1-1 13.8 ab MR CH66C1)-22-2-1-1-1-1 42.1 d-h MS
HX75C1)-17-2-2-1-1-1 15.2 abc MR HX75C1)-5-1-2-1-1-1 35.0 a-f MS
HX75C1)-22-2-1-1-2-3 17.4 abc MR HX75C1)-17-1-1-1-1-3 36.6 b-f MS
HX75C1)-27-1-1-3-1-1 18.3 abc MR HX75C1)-27-1-1-1-1-1 52.8 f-i MS
HX75C1)-32-3-2-2-3-1 224 a-e MR HX75C1)-32-3-1-1-2-1 42.2 d-h MS
HX75C1)-33-2-2-1-3-3 19.5 a-d MR HX75C1)-33-2-2-1-2-1 42.2 d-h MS
“3I1U 54 13.0 a MR AIN.@3Ua1 84-1 64.6 h-j MS
U 1351 59.7 ¢ MS
"INU 56 50.0 f-i MS
dumn3 2 44.8 e-i MS
leusnd 3 75.0 ] HS
lausng 59 65.1 i-j MS
CV.(%) 0.55

*Adgvondoiifudlunansenisifuunanudednusimdeuiuluusazanoiug liuandnsiunieada Ing35 DMRT fiszduainu

et 95% SEAUANAIUNIULTA; MR = S¥AUAIUNILUILNA1E MS = S¥aUaaulaUlunand kag HS = seausaunaun

- szAvUBpuULaUIUNAN (moderately susceptible; MS) filosidudlunansainislsa
Tulndunalvigjegsening 33.3-65.1% Usenaume Talnavuaeiusus lakn CH66C1)-3-
3-3-1-1-2 (36.8%) CH66C1)-12-1-1-1-1-1 (33.3%) CH66C1)-16-3-2-2-3-2 (53.9%) CH66C1)-
19-1-1-1-1-1 (38.1%) CH66C1)-22-2-1-1-1-1 (42.1%) HX75C1)-5-1-2-1-1-1 (35.0%)
HX75C1)-17-1-1-1-1-3 (36.6%) HXT75C1)-27-1-1-1-1-1 (52.8%) HX75C1)-32-3-1-1-2-1
(42.2%) HX75C1)-33-2-2-1-2-1 (42.2%) T13lnarinugnuaniugnisat laun asvan 84-1
(65.1%) 31U 1351 (59.7%) M1 56 (50.0%) Buns 2 (44.8%) leuing 59 (65.1%)

s

- 38AUBaULBNIN (highly susceptible; HS) Usenaunly 413lnaninugnuauiug

]

Ase lausnd 3 (75.0%)

ﬂl"!ll D6 Ill]\ll(i[%l!!!%ﬂ%lj
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2. maintinufiduelaswmeadaidenidaeiniomaneieaiasons
ihansafiafduondnlnamiuia 26 aneriug/iug wildduasiugnssusuoy
Tunsifiuviinafduelasmaiiafidenime lnswefuianTomnseaoaens 3 via laun
bnlg198 umc2038 Lay umc2210 Wionsavdeun1sUIINguedLauiiduloniodada wuin
w313 bnlgl98 umc2038 wag umc2210 Usngdada 913U 5 5 uag 3 s (locus)

o w

audU Adumiafeafuiimsunnguarliunngdada wandiifiunnunusuiuvessada
m%aé’aaaﬁﬂifmgﬁmmLmeiNﬁ’u (polymorphisms) agnslsfnny uisedldanansatina
Y839a8831N 11 INANIUGNHANRUSNTAT W TATIEnTINMIeTuTII A IUaIeR uga
ilesandadafiusingliamisausndninaniuganauiugnisiafissfunisidulsad

a A

unnsneiulld wagdadafiusngiisumisfiuandrstuandrlnavuaeiusud velloraesd
aumpuIaInuaLdeugnsTuiiiauandsty fedulunisinssiduneudaly
el mamumeiusuiTaulasgueidefialstoummindy

Jlefia15a1A1 polymorphism information content (PIC) Duarfiaunsaldved
Usedndnimvedlnsiues wuin bnlg198 &A1 PIC Wiy 0.76 umc2038 diA1 PIC winfu 0.77
Way umc2210 dA1 PIC 1viniu 0.64 31n51891UUB e Wende et al. (2018) N&13791
A1 PIC>0.6 tutad i Inswesfldfussansnmlunisnsaaounuunneinsszainedinlng
aestuguy uenanil Botstein et al., (1980) lddautanmusilunisuseifiuussansnmuos

Y

Tnsiwed Inefnunin 81561 PIC>0.5 waneinduladesuiefiduieiiuszansainlu
miﬁﬂ‘mmqGﬁ'mmmumﬂwmw%mmLmﬂﬁhw’mﬁuﬁqﬂﬁmghmm%izé’uqa AU
Iwsiwes bnlg198 umc2038 waz umc2210 Jsdianuununzanfiazinlulglunuidedunau

daku

a ¢ 1 o a a‘ v v

3. AATEnAFNUTEANSANTUAUS
ANFUUSEANTANFUNUS (correlation coefficient; r) @ usaduilglunisusvans
ANUFNRLSVRIRILUS Tuauddell Asauufigiu Ae daanysingluwsasiaIeamuneduius
fuesidudlunansoinisiluunaniszauniudedu 95% Weiansunainteyadadal
Usingainnisiinusunafidutenielnsiues bnlgl98 Usingdada Ad waz A5 dan
r=0.51% way -0.71* A1ua1au bwsiues umc2038 Usingdada B3 A1 r = -0.77*
lwswes umc2210 Usingdada C1 waz C2 &A1 r = -0.70* waz 0.55** a1 r ilAnduau
= I % v 6§ Y a = d‘ v A o 1 d U 14 d'd
8de IAnuduiusiugeay dlan1anazusingdadatuduniangiiulugnlnamanund
¢ I3 ° l Y& v Aa o v I ]
Wasigunluuwansoinisiduuwnas nanlaandudalnannunidnyagauniuselsalulng
wnalvg) nMveaesildada A5 B3 uas C1 Usingludmlnaninuilivesidudluuansainis

Duuna 9g3531ine 13.0-26.6% Fadnagluseauduniuliunaisselsa asatudiudv e r

dupudGIMSUsisUusigy
amumsvdsisna:tsnaunuuadsanu Us:ol 2567

(8)



fanduvan munefs Sanuduiudiudan flemaizusngdadaluduniaieiuly
Fnnevuifiedidudlunanseninduusags nandednlnamiuiidnvuzseune
selsalulviunalvg) nsnnassifdada A4 uaz C2 Usingludinamuiifivesidudly
wanseinisiduuna ogsening 33.3-52.8% Fednegluszdudeunsuiunarssielsa
deofiansannisdnszfuainuduiusniuidnisues Ratner (2009) Farnuninfisesiv
AuEUTUSEa A1 r BAI1AY 0.70-1.00 %50 -0.70 - -1.00 Fudiulddnindadasnlnswes
bnlgl98 umc2038 ag umc2210 fienudiniusgatuosidudluuansornaduusa (997 3)

vy oy '

4. msduundlneaenuguindgudiumiusalsaluludiuualvg)

[

anunsasuundlneaeiusuiisuiunuselsalulndunalg) (et 3) fedl

- dnlwpvnuaneiusuiniiduiunu Hel Hinl uazBu GATA4 @ 4 anewug waxdl
Wosiudluuanionnisiuwna lawn HX75C1)-8-1-2-2-1-1 (13.8%) HX75C1)-17-2-2-1-1-1
(15.2%) HX75C1)-22-2-1-1-2-3 (17.4%) wag HX75C1)-27-1-1-3-1-1 (18.3%)

- dnlwavuaefusuiAT duduniu Hel uazBu GATAZ 11 2 anewug wayd
Wesi@udluwanseinisiluuna liun CH66C1)-11-1-1-2-2-1 (26.6%) wag HX75C1)-32-3-2-
2-3-1(22.4%)

- dmnlwemuaewuuwindusun Ht1 uas Hinl 1 1 aneus waziivesidus
Tunansornisiuuna lonn CH66C1)-9-3-1-1-2-1 (21.8 %)

- dnlwanuaefuguiATdudun1u Hinl uagdu GATA4 i1 2 anewus uasil
Wesiudlunansonisiluuna ldwn CHE6C1)-7-2-2-2-1-1 (14.2%) uag CHE6C1)-7-2-2-2-
2-1(13.8%)

Buduniu Atz WuBuduniudnvazidanuain (qualitative resistant) Lazn1s
auvesduidudnwuzuuudu (dominant) (Welz and Geiger, 2000) Bu@un1u Htl
A115005aNUA NSNS bnlgl335 bnlgl720 bnlgl98 way umcl042 (Min et al. 2012;

v

Puttarach et al., 2016) Wieduguniu Htl gnuvasianugnssuaglalusiu nucleotide-

[y

binding, leucine-rich repeat (NLR) Saifulusfuluszuugduiufifiuidaudiuda (innate
immunity) ¥hthiiniuaulfaunauenssuanfenniu uasililiiRaamnisaimenes
1988 (Ye and Ting, 2008)

Fuduniu Hnl WuduiunudnwastBsusuna (resistant quantitative) Lagdinig
M9UVBITUSNBUEWUUUN (dominant) (Raymudo et al., 1981; Welz and Geiger, 2000)
a1usansianulanaglnsiues bnlgl782 bnlg240 umcl016 umcl149 umc2210 (Min et
al. 2012; Hurni et al., 2015; Puttarach et al., 2016) Lﬁ'aguﬁﬂuw’lu Htn1 QﬂLL‘Uaiﬁa

Y [ [y !

Wugnssuazlalusiu wall-associated receptor-like kinases (RLK) vimtiiidugiinuiusiiu

Y

dupudGIMSUsisUusigy
amumsvdsisna:tsnaunuuadsanu Us:ol 2567
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1
o & 1

wsn lnaidulusiusisuluanadygimniesnelsauasfmdygunelsafigndunsziiy

DAY

1
A a LY (3

Musnantagas JlinavinlvduginisuninvesdesnelsalasyrasnisionvesaUes Al

Falinugaunavuludmilng (Raymundo et al., 1981; Hurni et al., 2015; Welz and Geiger, 2000)

i - R W . ®
dupudsamsvsisuusiko ! 87 I
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A135199 3 daaaialnud (locus) 99 bnlgl198 umc2038 waz umc2210 NTouleuaztALITDINUBUAIUNIY HE1 B GATAI wazdum1uniu

[y

Htn1 sua1eiu Tudnalwavnuaneiugnldluanideil

A o o . bnlg198 umc2038 umc2210
Fatlnanau NUTvaUKA  FEAUNIT ~ - _
Anewuguit uulu (%) Wulsa b o GATAY o rient

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 Cc1 c2 c3
CH66C1)-7-2-2-2-1-1 14.2 MR 0 1 0 0 0 1 0 0 0
CH66C1)-7-2-2-2-2-1 13.8 MR 0 1 0 0 0 1 0 0 0
CH66C1)-9-3-1-1-2-1 21.8 MR 0 0 0 0 1 0 0 0 0
CH66C1)-11-1-1-2-2-1 26.6 MR 0 0 0 0 1 1 0 0 0 0 1
HX75C1)-8-1-2-2-1-1 13.8 MR 0 0 0 0 1 1 0 0 0 0 0
HX75C1)-17-2-2-1-1-1 15.2 MR 0 0 0 0 1 1 0 0 0 0 0
HX75C1)-22-2-1-1-2-3 17.4 MR 0 0 0 0 1 1 0 0 0 0 0
HX75C1)-27-1-1-3-1-1 18.3 MR 0 0 0 0 1 0 0 0 0 0 0
HX75C1)-32-3-2-2-3-1 22.4 MR 0 0 0 0 1 1 0 0 0 0 1
HX75C1)-33-2-2-1-3-3 19.5 MR 0 1 0 0 0 0 1 0 0 1 0 1 0
CH66C1)-3-3-3-1-1-2 36.8 MS 0 0 0 1 0 0 1 0 0 0 1 0 0
CH66C1)-12-1-1-1-1-1 333 MS 1 0 0 0 0 0 0 0 1 0 0 1 0
CH66C1)-16-3-2-2-3-2 53.9 MS 0 0 0 1 0 0 0 0 1 0 0 1 0
CH66C1)-19-1-1-1-1-1 38.1 MS 0 1 0 1 0 0 1 0 0 0 0 1 0
CH66C1)-22-2-1-1-1-1 42.1 MS 1 0 0 0 0 0 1 0 0 0 0 1 0
HX75C1)-5-1-2-1-1-1 35.0 MS 1 0 0 0 0 0 1 0 0 0 0 0 1
HX75€1)-17-1:1=1=1-3 36.6 MS 0 0 1 0 0 1 0 0 1 0 0 1 0
HX75C1)-27-1-1-1-1-1 52.8 MS 0 0 0 1 0 1 0 0 1 0 0 0 1
HX75C1)-32-3-1-1-2-1 42.2 MS 1 0 0 0 0 0 0 0 0 1 0 1 0
HX75C1)-33-2-2-1-2-1 422 MS 1 0 0 0 0 0 0 0 0 1 0 1 0
Correlation coefficients 041 -037 0.12 0.51* -0.71% -0.438  0.203 -0.77** 047 0.15 -0.70**  0.55* 0.17
P-value 0.06 0.1 0.6 0.00 0.00 0.05 0.39 0.00 0.06 05 0.00 0.00 0.46

-

A
dmmndéamsusisuusin r 88)
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§u GATA4 (C2C2-GATA-transcription factor 4) finsaanugaelnsiues umc2038
Filinefisrsaumiuieadosiufuniunsiades £ turcicum Tudnlnamdeu unuim
wii1AveslUsiu GATA transcription factors iuluianafinuAuNTzUIUASILATUDATHYBS
Lulnsiau N1nouauawauadlunTEUIUNMITTUATIBAMILLAL ATUANNITHIUYDITEUUATNY
wazdesfunisiinnninisainismevensad dwmuldlufAterseninfisnazifesnolsa
(Teakle and Gilmartin, 1998) lnails1891uu0 Wei et al. (2016) lananiinluiana GATA
transcription factor &IWUSAUNSMRUAUBIRDANAUMIULIANY wazlisreauItansatesiu
nsfndesanmnvedsarutidudnadld (He et al, 2016) uonnildsfissrudulungu
GATA anunsadumumsanges Eryphe cichoracerum W& Pseudoperonospora cubensis
awmlsn  Tudaaslsnsihddlunini saddy Bu GATA iWuBundn Tunsmuguany
FrumusielsasAnsdnvasdeUsinn (Zhang et al., 2018)

dvsuddoieasudninannuduniulselulndunalungluussmelne §afites
51897984 Puttarach et al., (2016) laldlwsimes bnlgl721 way umcl042 ATIIMTUATUNIY
Ht1 waglnswes umc1149 asrevBusnunu Hin Tudseansganangudail 2 $1uau 3 gua
Ineaneiugual NT58WS#4 (@anugeuwesialsa) fuaieiugne Challenger Se-1 Sugar73S,-18
waz hAG135 @aanudumiuselsa) wudn bnlgl721 wag umcl042 Fudoulosiulu Hl vy
Taslulowd 2 feduuseaninisdnaula (coefficient of determination; R?) 0.26 wag 0.29
flszdunndediu 99% wi umc1149 LifidoddnyfuUsesnsgnuansudad 2 feduanis
bnlel721 waz umc1042 widudid Ul dunuemneisuedmdsndralnanaugiuniu
Tsalulndlugseluld deaneiugue Challenger Se1 Sugar73S,-18 waTnundadonugnssy
Ussimeansgowsni danusiuniulsalulndunalug seduuiunans (Pataky et al., 2006)
drumeiugnie hAd135 innuvantonusnssuves ng. vidnA fvien (Puttarach et al., 2016)
midvilldinorlwsmesmantuldnsramBudumu H uar Hinl Tudalnamuaneius
W1 wellalana3auenALLANAUeI T InAn U B USKITER UM UNURBLIARUTE AU O ULE
siolsalulviiunalvld Metloraaedanmmunandrlnaviuaeiusuriivanilétusnanumds
Howugnssuilunns1aiu Pataky and Ledencan (2006) Anwiaudnuniulseluludiunalvg
Tudmlnefifuarlifidu Ht1 $1um 84 aneug Tasugninedes £ turcicum aneiiug 0 uag 1
wamfu (0:1 wag 50%:50%) Wuinaewudasiduium H asfinnadunusielsadindy
Huiirdannin Snlnamuamenuduwiasiduiumiu Hinl s GATAZ Siedidud

Tunanseinisiuusa 0g3521n319 13.8-14.2% F1alnavuanenuguindgusumu Hel sufu

AUUDG unumhuusmu;
amuusnusisnatsnoannuuadadsanu Us:anil 2567
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Hin1 $1ufu GATA4 Twesidudluuanienisifuuna ogseming 13.8-18.3 % Faouning1nlng
U NuSATuF UMY Het Sy GATAZ Tesidudlunansenisiduuna egluszning
22.4-26 6% uagtalnavauaneiugATdudunm Hel sy Hinl Tedfidudlunaniennns
\Duuwng 21.8 %

Min et al. (2012) s18auitmineifdusumusgsiuriliivesidudluuaniennis
voslsafitosniinisdBudiuniu He wie Hinl WiesBuien muAdeidldnsamuduy GaTA
oejsamAUBUSUNIL HEL uae Hinl FansiBu GATA4 egsamAuBudtuniu Hinl fiesiudly
wansornsiduuwatiosndt Weilsuruiu GATAZ egsamfuBuium He1 uasBudiuniu Hel
ogsaufu Hin1 ludnalwannuaefusuiniauilnsquéidofivlstoum widinados
MnsEnwanufedestuseninsnishnuveduiuesidudlusansornsisalulnsiunalg
WAy mi@mawm’hﬂwmm’mm8ﬁua‘juﬁﬁé’mmu‘[iﬂiwiwﬂumaimyﬂuﬂ%y’ﬁ:ﬁﬂﬁmmﬁ’lﬁﬁy
dnfumathlugmaduuvdsdotugnssufiedluldeuidelassnisusuussiudininadely

A3UNaN1INAAaDY
nudseilgnsramuidnlnannuiifiaugunulsalulnsiunalng seduuiunans
lawn CH66C1)-7-2-2-2-1-1 CH66C1)-7-2-2-2-2-1 CH66C1)-9-3-1-1-2-1 CH66C1)-11-1-1-2-2-1
HX75C1)-8-1-2-2-1-1 HX75C1)-17-2-2-1-1-1 HX75C1)-22-2-1-1-2-3 HX75C1)-27-1-1-3-1-1
HX75C1)-32-3-2-2-3-1 $17 w1 B T8 udunIu HEL Hin way GATAQ UusuMi
bnlg198 UMC2210 WA umMc2038 AUEINU NsAsIanUBudunL Hin WHunisasranuads

'
a

wsnludmlnanuaeRuguinimuuludssnalne 8u GATAZ daldmeiisnsauanuieitos

[ [y

Auausuniulsalulninaluguineunslulszmelneuagsitslseina Fen15iu tlogsauiu

Y

SUAIUNIU HEL w5e Hinl vinlnidesidudlunansannisiduuuasinia 33na1ldinnisasiany

fa o A v A

lnanuagiugwiniaulagaudifenulsdeum aaduideivlsuasionaunundean
nsu3YIn1snens Wunisasianudnlnaniuaieiuguinidudenleaseneadesiu

Audumulsatulndunalugaseusn FadaudiAyeg1auinsouaun1sUsuUaiug

A 2/ £ v &Y a A v 2/ [
Njaiuimuniustalnavunandafuasdumulsalulvsiuialvegsely

AUDUNDG unsmslsuusnsu
amuuasunidsisnaziisnoaunuuasaniu Us:anil 2567
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1) d1lnamuaeiusuidsunulsalulndmalng dluldduundatetugnssuiie
nsUSuUTIRugT e

2) \nTeannefiue bnlg198 umc2038 way umc2210 anunsaiduiniesiiotionsiam
Suiideulowaziiertostuanudumulsalulndiunalvg Fsanunsauiluldlaludnlnananu

'
o

g TulasamsuSuugsiugialnevinu

AUBUAN
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Increased Efficiency Prototype Innovation of Low Carbon Soybean Production

azepInN1 uawan” 993nd wuslveds? Tand Tavraz? Usvn nuwas?
Unuws Maunasey’ 15n1ud saavug gwssadl WY
Aang eshuaisau Inuns wernsa
Laongdown Sangla' Jongrak Phunchaisri’/ Sopit Jaipala Preecha Kapetch'
Pattamaporn Vassanajareon' Worakan Yodchompoo! Supannee Phengkum?/

Siwakorn Keatmaneerat! Pattamakorn Pongwared"

ABSTRACTS

Using environmentally friendly technology for improving soybean production aimed
to expand and raise the yield of soybeans to not less than 400 kilograms per rai. The study
was conducted at the learning plots of the Mae Taeng Learning Center of Increasing Efficiency
for Agricultural Products Production, Mae Taeng, Chiangmai during the dry season 2024,
soybean cv. DOA CM7 was grown using the technology of low-carbon soybean production.
It consisted of good seeds, rhizobium biofertilizer plus fertilizers according to soil analysis,
agricultural machinery (seeding machines and combine harvesters), automatic drip irrigation
combined with fertilizers, drones for pest control, biological products for disease control,
drones for plant health assessment, and guide of efficient soybean production. Results
revealed that applying the low-carbon production technology gave the maximum soybean
yield of 410 kilograms per rai. Compared with farmers' methods, production costs were
reduced to 5,668 baht per rai (13.8 baht per kilogram), decreasing labor costs in irrigation,
fertilizer use, and chemical spraying by 35.5 percent, with the highest rate of Benefit Cost
Ratio (BCR) being 1.52. Low-cost technologies were automatic drip irrigation, agricultural
machinery, and drones for pest control. Meanwhile, applying rhizobium bio-fertilizer and
fertilizers based on soil analysis, automatic drip irrigation combined with fertilizers, agricultural
machinery, and drones for pest control mitigated greenhouse gas emissions. Farmers were

most satisfied and adopted the technology because it suited their area.

Keywords: Soybean, model of low carbon soybean production, soybean yield enhancement
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Elite Bambara Groundnut line :_23-1C-2-2

d1ilAf gAY fnsn Aansa? agilnde srvyy Ja8d auswa? dons luRgae”
JUNUT AIUATY 31301 J9ANNDY 2INT ABALTY AT FITIUUTEIESS”
Samakkee Jongthitinon' Patra Kinret” Saphaengya Ratchanuch?
Wanlee Amonpon? Sathaporn Chotechuang® Chuntana Kongnakorn®

Jarupa Rodtuk® Apon Kongisaro® Jira Suwanprasert”

ABSTRACT

The breeding of the 2008 batch of Bambara groundnuts varieties was carried out
between 2008 and 2021. The objective of this study was to develop a Bambara groundnut,
that has a higher yield than the Songkhla 1 variety. Elite Bambara groundnuts line variety
23-1C-2-2 that was hybrids this, resulting from the crossing of varieties TVsu138 and TVsu
1321 in 2008, and lite Bambara groundnuts line generation 1-9 was selected for the 2009-
2016 batch. Then, evaluate the breed according to the breeding process; preliminary yield
trials, standard yield trials, regional yield trials and farmer yield trials The results found that
elite Bambara groundnuts line 23-1C-2-2 were average of preliminary yield trials, standard
comparison, trials with local and farmer yield trials in 2017-2020 addition, fresh (432 kg/rai)
and dry (128 keg/rai) pods yield higher than the Songkhla 1 variety. The elite Bambara

groundnuts line 23-1C-2-2 had a large seed size that the average weight of 100 seeds was
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52.57 g this had 14 percent higher than the Songkhla 1 variety (45.99 ¢.). Therefore,
the elite Bambara groundnuts line 23-1C-2-2 was higher yields than Songkhla 1, It should

be considered for its suitability alternative for farmers.

Keywords: Bambara groundnuts, Fresh pod yield, Dry pod yield
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High-Yielding Promising Black Sesame Varieties PBS56-13-9-14
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ABSTRACT

Black sesame, PBS56-13-9-14 selected from DOA black sesame Ubon
Ratchathani 3 x POP (mixed pollen 13 varieties/lines) at Ubon Ratchathani Field Crops
Research Center in 2013. The variety selection process was 2014 to 2015. The
evaluation process was 2016 to 2020. Preliminary Trial, Stannard Trial and Farm Trial
were conducted at Ubon Ratchathani, Nakhon Sawan and Lop Buri Provinces.
PBS56-13-9-14 presented that yielded was 128 keg/rai that was higher than DOA black
sesame Ubon Ratchathani 3 (79 keg/rai) and KU.18 (81 kg/rai), 62% and 58%, respectively.
Weight of 1,000 seeds was 2.99 gram that was higher than DOA black sesame Ubon
Ratchathani 3 (2.92 ¢) at 2 % but the weight was lower than KU.18 (3.02 g), at 1%.
PBS56-13-9-14 had 50 capsules/plant that was higher than DOA black sesame Ubon
Ratchathani 3 (30 capsules/plant) and KU.18 (33 capsules/plant), 67% and 52%,

respectively.

Keywords: black sesame, varietal improvement, high yield
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v

Wug nan.guas1vsll 3 (49 nn./ls) Sevay 120 waziug un.18 (52 nn./ls) Sevaz 108

dupudGIMSUsisUusigy
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MINEIRU @1eWug PBS56-13-9-14 St 1,000 wén 2.98 n¥u wiriuiugauassndl 3
witloendn 1n.18 (3.17 n3u) Sewar 6 anuug PBS56-13-9-14 Huau 48 Hn/fu 11nninee
Wug NIn.guas1vsndl 3 (28 fn/fu) Seeay 71 uagiug un.18 (31 Hn/fu) Sesas 55
AWEIRU (157391 2)

3.3 maseuiiisululsineasns

U 2562-2563 wWiguiisululsinuning Yaringuasusiil Sminuasanssd wasdamin
anys Augrukazuaegaiy wivaegauulsinunsns Jwminanys nandaderieaindunn
N FandeiiedlsinunInsTminuAsassd wagauaswsll 31uIu 2 ulamnaes U 2563
Fifunsiemetasiungry uiaAy 8 wasmaans wui a1eug PBS56-13-9-14 nandn
\ady 166 nn./ls waninandiug nan.guasivsill 3 (145 an./ls) uax un.18 (134 nn/l9)
$ovay 15 uay 24 mudIdu twiin 1,000 wida 2.89 n¥u tesninadiug nan guasivsnd
3 (2.94 N3W) wazWug UN.18 (2.97 W) Sevay 2 uag 3 AuaImyU Jwuin 51 dn/du
1NN g MnguaTvenil 3 (39 Hn/dw) uasiug un.18 (43 Hn/ev) ewas 31 uay 19
AEFU (1571971 3)

s

dewdsdudninusuifisudosiusuinisisudevlulsinuasng aiewug
PBS56-13-9-14 Handniade 128 nn/ls mnndnandniug nan.guasvsnil 3 (79 nn/l9) uay
iug un.18 (81 nn/l3) fevay 62 uag 58 MWy Uwiin 1,000 wila 2.99 n¥u 1NN
Wug N9N.0Ua319578 3 (2.92 n3u) Tosas 2 usitleaninwug un.18 (3.02 n3w) Fesay 1
F1uauin 50 {n/duw 11NNI19AIN LS NIN.QuaTIYsnll 3 (30 Hn/fu) wasWug wn.18
(33 #ln/éf) $ovaz 67 way 52 muddu (5197l 4)

3.4 M3dnszianesnmlunislinansn

U 2562-2563 wWisuigululsinuning Yminguaswsiil Iminuasanssd wasdamin
any3 $1uau 8 wuas wudn thieyanandnanuniieseiniuuususiusy ves 2 ¥ 3 aanudl

14 =

Joyal 2562 waw2563 liliwmennn (heterogeneity) lanunsadiasginnunlsusiusiula

)

FeldvAiad onandn areus PBS56-13-9-14 nandniad e 166 nn./l5 1119160
Wug nan.quassil 3 (145 nn./ls) uaz un.18 (134 nn./ls) Sewar 15 uag 24 mudnu

(mﬁfmﬁ 3)
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3.5 anwasUsEInug

ANYAULNIINGNUANEAS

ANVUENINGNWANANTVDINAAETUT PBS56-13-9-14 $1A1WUE NIN.9UAT1v574 3

waziugun. 18

5 Wug/anenug
anwg —

PBS56-13-9-14  A7N.Ua51%¥51 3 un.18
sULUUNSRSEYAUln NonYen NonYan NonYan
Awdn o M M
USunauuudiin Yunan 198 198
dnu e e \We
&lu Weundouwany  WeAnaauWaeY  [WgnanuLmnaes
5U4n AAnauvan Amdeudnia Amdnitugh
sUaly Tngjuan Tngjuan Tngjuan
dnon 129U U7 11U UUNY 129U
Puutln/genlu 1 1 1
NN3L389AIVBIHN aau aau aau
F1UIUY 2 4 2

ANVAIZNIINISINYAS
B Wug/anenwug
Anwag -
PBS56-13-9-14  NN.9Ua319511 3 1N.18
Juanman 50% (3u) 30-37 30-36 30-35
o1gifiuiAe (Tu) 80-85 80-85 80-85
ANNGIAY (F3.) 182 140 121
SrnudYsu 4.6 0.2 0.0
PR/ 50 30 33
i 1,000 Wi (n30)v 2.99 2.92 3.02
wandn (nn./13)Y 128 79 81

nema : ¥ ade 14 wawmaaes (MaSsuiisuilessiu 2 uas mslUSeuiieusnasgiu 4 wuas uag

mMsSsuisululsinunsns 8 wuag)
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A9UNaN1INAADY
APAIENUT A LAY PBS56-13-9-14 wandmiad & 128 nn./ls ganv191a1wug
nN.gUasIYs1dl 3 Sesaz 62 wazunnI1eIWug un.18 Seraz 58 Juanawug il

Handngavngdmiukugiinuasnsluuvasgnandivessemesiely

ANYAUAN

fa o A

YoYBUAM HEWILNTanITIIdEHYls A unALNUNG 19U HBnensAudideiyls

fa o/ v fa o A

UATENTIA {E1WIENSAUEITBuaERUINMTINEATAaNYS {onnensaudidenyliguasiysil

Y] [

Un3¥N15 wazidminvewmnviisnu Alianusiuiie aduayy wazdwleauasaInti
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a v

N o & 1 k% a
Q’]U’J*’\]EJUEWL?"\]Q@’NIUW]EJ@

LONE15D19D9
NIUAUETUNTINYAT. 2565. T1BNUTBYANTIENITHARNY (50.01) UuuT1ed. FuAuaIn :
https://production.doae.go.th/service/data-state-location_ [{l.A. 2567].

awla Imaseu 5159 WeoneAdna qlsdml winlu anes satle auvune Jwes wazdass nnsud.

9

2558. msuTuussiugaiierandngs yat 2556 : malSeuiiguilewiu. wt 65-72.

fa o A =1

Tu: 189unauITeusednl 2559. audideiulsauasvell anduidedivlsuas

]

NYNAUNUNAIIY NTUIBINITNEAS.

'
v a

aula Tegsmmi 5159 WenmAdnm 9lsdnu windu anes sawle duvineg Yawes wazdiaes nndud.,
2558. NM3USVUTIRUg M enandngas ¥ad 2556 : nsUSeuLiguuInsgIu.
w1 65-75. Tu: Tenuranddeuseand 2561, gudidenivlsguanveni annduidenials

LA NINANUNGNIY NTUIVINITNBAT.

'
a v a [

ala lngsod dgains Awvdn siinssa 99l @1 sy 5159 WeiwnAdng auvany Tanes
LATWLE1T WINUNUG IR, 2563, N15UTUUTITUT AL anandngs Yl 2556 :
n1swSeuisululsinensns. v 49-63. Tu: sreunauidedsednl 2563,
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AN51991 1 wands 1vdn 1,000 WaAA wazduiuin/su vesnaiwdainisilSeuiisuiladu

AugIdiivlsguasivsiil U 2559

Wug/mnenug naugn % nsiIeuiiiey

Auplu Uaanu Aade UB3 KU.18

wawan (nn./1s)

PBS56-13-9-14 184 a 35a 110 256 190
UB 3 55 ¢ 31b 43 100 74
KU.18 84 b 32b 58 135 100
C.V. (%) 27.8 36.0

yntin 1,000 wda (n$u)

PBS56-13-9-14 3.18 a 3.00 a 3.09 108 106
UB 3 307 Db 2.61cC 2.84 100 98
KU.18 302b 279 b 291 102 100
C.V. (%) 3.8 5.7
IUIURN/AU

PBS56-13-9-14 61 a 43 a 52 231 204
UB 3 19 ¢ 26 b 23 100 88
KU.18 30 b 21c 26 113 100
C.V. (%) 24.7 30.5

e : TuaaudieaiuAiadenmuiesnusmiliouiuliwnnsisiun1ada Hseduanudotu 95% 1ae3s DMRT

a1 : enuUasann adla wazAne (2559)

@
= = N L ' B
duuudsMsvsisuusiny .(1 26
amiuddsiisisna-ivnannuuasnu ds:0l 2567 2



M15199 2 wawdn Wndh 1,000 Wwas Suaulln/du vesndiudainisiSeuliisunnnsgiu

AugITeivlsauasivstil U 2560-2561

Wug/anenug nauan % MsiIeuliiey
el Uanenu AR UB3 KU.18

wawan (nn./13)
PBS56-13-9-14 57 a 159 a 108 220 208
UB 3 17 b 81lb 49 100 94
KU.18 17 b 88 b 52 106 100
C.V. (%) 31.6 28.0

wtin 1,000 wia (n3a)

PBS56-13-9-14 278 a 3.17b 2.98 100 94
UB 3 2.66 b 3.30 a 2.98 100 94
KU.18 2.64 b 3.35a 3.17 106 100
C.V. (%) 9.2 5.2

IUIURN/AU
PBS56-13-9-14 61 a 35a 48 171 155
UB 3 29 b 28 b 28 100 90
KU.18 30 ¢ 32 C 31 111 100
C.V. (%) 27.3 27.3

wnewn : Tuanudiediuaeiennuiednysmilouiuliunndsiuniedin Nssduanudiedu 95% laeds DMRT

3 : aawUasann @l wavmue (2561)

dupundsIMsUsisuusin .(1 2
amiuddsiisisna-ivnannuuasnu ds:0l 2567 2
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A91991 3 wanan W1vidn 1,000 WaA kazanwuin/au vassuwdaadseudeululs

NWATNT NTMIAUATAITIA BUATIYETH uazanys U 2562-2563

Wug/anewug  uAsaIsIA qUaT1Ysll awys  Anade’ % nns
W3suigy
fudly  Uaneelu  dudu Uaneeu  duru UB3 KU.18
nangdn (nn./13)
PBS56-13-9-14 184 a 228 a 119 a 42 258 166 115 124
UB 3 140b 209 b 116 a 34 225 145 100 108
KU.18 138b 183 c 88 b 35 226 134 92 100
C.V. (%) 16.4 12.5 33.3 29.5 20.4
dadn 1,000 Lda (n§u)
PBS56-13-9-14  2.76 2.73 3.08 b 3.10 276 C 2.89 98 97
UB 3 2.74 2.73 3.17 a 3.12 294 b 2.94 100 99
KU.18 2.79 2.76 3.16 a 3.10 3.03 a 2.97 101 100
C.V. (%) 3.7 4.1 4.2 3.1 4.5
uuiln/au
PBS56-13-9-14 59 a 71 a 48 a 26 67 a 51 131 119
UB 3 41 b 55c¢ 37b 23 50 b 39 100 91
KU.18 40 b 66 b 35b 31 48 b 43 110 100
C.V. (%) 12.8 10.4 27.0 36.5 18.4

o

e : TuaaudifediuAiafennuiesnuysiliouiubiwnneaiuniadia Hssduanudotu 95% 1ae3s DMRT

7 : fauvasann adla wazanuy (2563)

Z
_— — - 4§ R - " L]
dupundsIMsUsisuusin .(1 28
amiuddsiisisna-ivnannuuasnu ds:0l 2567 2



i a s Y < o v o a g
N19719N 4 Wanas w1nun 1,000 LUan LALANUIUKN/AU VOIAINHANEAAINTUNDU

nswIeuLiguRug

Wug/anenug wanan (nn./19) Auade % niswSeuiiieu
PTY ST# FT UB3 KU.18

Wangn (nn./13)
PBS56-13-9-14 110 108 166 128 162 158
UB3 43 a9 145 79 100 98
KU.18 58 52 134 81 103 100

vwtin 1,000 wia (n3a)

PBS56-13-9-14 3.09 2.98 2.89 2.99 102 99
UB3 2.84 2.98 294 292 100 97
KU.18 291 3.17 297 3.02 103 100

uuEn/fu
PBS56-13-9-14 52.0 a8 51 50 167 152
UB3 22.5 28 39 30 100 91
KU.18 255 31 a3 33 110 100

wnewn : Tuanudiediuaeiennuiednysmilouiuliunndeiunieedia Nssduanudiedu 95% laeds DMRT

Y gupdean 2 Mvnaes Z Apdeann 4 n1svnaed ¥ A1easain 8 Mvnaes

fan : fauvasann aule uazame (2559-2563)

dupundsIMsUsisuusin .(1 2
amiuddsiisisna-ivnannuuasnu ds:0l 2567 2
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nshwedsnusigemsvasiulauniy aAnulunsadis uag
a = %4 a v ] vya
EJ‘I.WIiEJ’NIQQI.uWIJﬂ?EJLLﬁ\‘l‘c’J’WuSLﬂa'EJUWi’]Liﬂ
Prediction of nutritional elements of oil palm leaves, pH, and organic

matter in the soil by near-infrared spectroscopy

aa

< o 1/ 2 .1/ a 9/2/ a (3 2/
L‘Wﬁuuﬂi A136R1Y 7 ITINTIEY aﬂ]‘ljﬂ g’!ﬂq?ﬂ UIALLNT BIVIFI IARNTITU
a a6 [ fa 1/
AVEUY DUNINYAU
Pensiri Jumradshine! Jiraphan Sukchit Supawadee Nakhthae?

Orawan Jittham? Vichanee Ormzubsin

ABSTRACT

Manage fertilizers to meet the needs of oil palm to increase the production
of fresh oil palm bunches. In the planning of fertilizing, it is necessary to know the
amount of nutrients in oil palm leaves. However, this requires analysis are time-
consuming and chemical with tedious sample preparation and intensive chemical
processes. The objective of current research was to evaluate the nutrient in oil
palm leaves by using Fourier Transform Near Infrared Spectrometer One hundred
samples were collected from various locations and varieties. Samples were analyzed
for nutrient contents and by scanning with FT-NIRS at wavelength 800-2500
nanometer. The OPUS 7 program was to use for partial last square regression. The
modeling nitrogen phosphorus potassium magnesium boron and calcium showed
coefficient of consideration (R?val) 0.96, 0.76, 0.75, 0.70, 0.82 and 0.73, 0.86, and 0.85
respectively. The root mean square error of cross validation were 0.05%, 0.06%,
0.019%, 0.03 mg/kg, 1.5 mg/kg and 0.07 mg/kg, 0.39 and 0.20%, respectively.

The results suggested that NIRS technique is effective to estimate nitrogen
contents in oil palm leaves for quality assurance. Phosphorus potassium magnesium
boron and calcium can be preliminary predicted. However, next studies are needed
to improve the predictability by increasing the samples.

Keyword: FT-NIRS, Nutritional elements, pH, Organic Matter, Oil palm leaves

Y guideunauindiuganugiond duavitgun sunengaudeg Jmingiugisiil 84340
Y Suratthani Oil Palm Research Center, Tha Uthae Sub-district, Kanchanadit District, Suratthani Province, 84340
7 gugiduindainhdunsgd shuavhed1vd sunemaesvien Jwmiansed 81120

2 Krabi Oil Palm Research Center Huay Nam Khao Sub-district, Khlong Thom District, Krabi Province, 81120
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unAnge
n13dan1sdeliiiieaneduaiudeinisvesirdudiiui o unandanzaigan

Unduigiu dwsunsnunisliifesgaiivszdnsnmdndudemsuusunusineimslu

o
&

Tuunduningu wismstieseiiiduneulunawlsadegiuasnszuiunamaadiaans
Funou insldaaiafnarszerun YagusrasdussmiddoiioTinsgiviinasigems
Iulusuaﬂﬂﬂéuﬁﬂﬁmwm’mLgaéf’aEJLﬂ%iaﬂ Fourier Transform Near Infrared Spectrometer
(FT-NIRS) TagldogndlutduriduuasAudiuiu 100 f1e81 Tarn1sganduuasi
129A2138190A Y 800-2500 nm 88 1931ATIERsIMe NS af1saun1sAdLTLS
sgreUiinusmemsTuiusanauvesluuduintuun Tneldlusunsa OPUS 7
Han1sAnYINUIN aunsvihneUsinalulasiau wearesa Inunadey wunfileu luseu
wazuaaidonluly anudunsasng wardunietaglufu derduusedns nisinnsm
(Rval) winffu 0.96, 0.76, 0.75, 0.70, 0.82, 0.73 0.86 uaz 0.85 awasy tnefidady
18949 UBININARIALAR DUYBIANNTYINUEWINFU 0.05%, 0.06%, 0.01%, 0.03 31n./nN.,
1.5 un./nn., 0.07 un./An. 0.39 Uag 0.20% AUEY

snn1snaaesasuladnnaida NIRS auisaudrluldussidudsunasigeins
Tulmsiauszdumsvinneiiiensusefugann veanesa lnunaideon wunidoy lusou

waadey A dunInee wazduvsedng anunsaldluszaunisiwedewula

Awman: wasdursusngulng, s1mems, mnudunsaeng, Suvsedng , Tulrduusiy

Uni

]
a o [

Uduhifudufinasugiafiddyessunalne Huiiugnudamiduilliuanely
U 2565 Vianun 6.15 dls nandn 18.4 drusu wandnads 2.99 dusiolided (@
WsugianInYng, 2565) Funuiuulslunswdaundutigu 6,570 vwideld wie 2.46
vgeAlaniu uasifudunudeiniiseay 35 fufunslideluyiuaimnsauuas
wiuglagUszilivainuadinseiauiazluazandunun1sndnveaununInsia n153nns
nswanfunzaudsmaliuduhiulinanfnuasnaneuunumaasygRagen
Hagtumenegismenshuluieslfiduaiediolunisianssineimns wewdu
wuslunsladedwsuiduhiu msdasmstinsesisinesluunduifululgls
pgafiusEAndam dossznoumetunounifusiogisluiigndes nswSeudiegiei
wangan MsdenIssinsevisiniigndesuazuaiugy suienisudanariiaszd
wig ieluldlunsuugihtiinanslatadunusgestutduhiulinea
pupIgIduTTy gdlsinunsinnesisnemsuiazeiniduneuuaznsaaeudie

ansiadvesieslUAn1suug senuasdudau ensAIuTnIsisiaLng wagldsvey
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IR INYATNTINYYDETITANITTNDMITAUALULIIVDINTUIYINITNEYATUT O ALl
FuugivennunInsfeiu Ssssdudowuanmisauysaiuaronismnsinevnsd
Unduisiu Sinmeitusarluuduituiensuinnlufurdaituselng dadunis
Tinngiusarluududtuduisnsssfiusgemadevaselasnislid sun sl
Usinalndifssiuarudesnisvesurdinisiunniian

watla FT-Near Infrared Spectroscopy tUumnaiian1sinAmaanuainnisgandu
nadluisdnlnddunsuse (Near Infrared) fifiannueindu 800-2500 nm Weaneaduy
waslugainegne aadUseneuvedsnigg vesitegazgandunattulnddunise villi
Tulanavesasiinnisduiianuiigs msduvesiusgensg awfinduiigasnuenieiu
uansrsfudadudamsvosusasyileidy wdsnuvesraunaniloiudlulusiegng
wwgnaandulilavesduszneumaniilufiedns aunduduveauasiisinueenunlnesialy

[ |

siludnduiuUinamesesrusznaumaaitue) Tutenszduliiiansduveduanalu

)]

wg'ﬁqﬁqfumﬁm i 2 anwale Ao N158ANA (stretching) LLazmuUﬁ'aua{u (blending)
23207 overtones WAz combination Yaamilaidu O-H, C-H, N-H uaz O=H Fau
luanandnuesansdunid dlassaduluanavesasiiegninmaiadanududou
anasudilgazdsfinsdouiutuanniu vhliliamnsainszdosddszneumanaiives
Yanldlnonss i oviinsTinnevadnesumand Tadosriinisuenuesuasuans
anwuzlanizlagdnisnsnadamansuarad® (Chemometrics) lagfa9vinanns
AudNTLS TR Ussnaunall wieaudBvninenin nieauvABufidesnis

a

Jinszdiudeyavesaunniudafonindeyaifeuas (Optical data) Wil eUszun A
paRUsEneUNS oAt ATideens (Uuuila, 2556) Tefveunaiinine ausiaga lifa
mMswdsuntasagianediegns aunsaindinuanURidainaesiiegamaise
msrfmesldlunanientu duumada NIRS Ssgnianldognenitaunsiadiuaanim
warUTunas Jagduiinisivadia FT-NIRS 97805390 UUSULaEAMAINEINNT NAKER
MenanuaTkareNIndy Seuidontsld FT-NIRS viuesiglulasiau Tnunadoy
weaey wuntiden Tusouw madn newwas wsndauasdnsdlulududiuau 217 e
WU wuUIAeIUIEENNIIsIn tulnslaukaruAaeNlAukug1aeliAT 0.99 wat
0.98 drusglwunaden wuniiden wan daned Ieaunsiiasnsaviueldlusedud
gousula (Luis et al., 2018)

Todorova waganig (2011) T¥watla NIRS viuesinevskazauiiniuaily
YARAU Luvisols, Vertisols Fluvisols kag Rankers finudn 0-40 wwuRlATNUIN ANNT

a1115avu18UsS Ll Ul aun e Weanasanaun warAmudunsan19veIaulely

sEAURNUET win13vuIeAIn1 T i A sUSuUssaunsi iy wananuuiings

dupudsmsvsisuusikg (1 3

amumsvdsisna:tsnaunuuadsanu Us:ol 2567
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UszilluuSunaisiukazanuduluwdayiiniu (Yinzhong et al., 2018) waiin1suseiiiu
WntiuremalduivanunsavimneUsinadulie 1aiuguuiu (sagvd wasmne, 2554)
wananddalinigyn NIRS Tuuszyndldnsrvasunmninuieduisaiuisaviniuieysunn

YoaudaiauaiazateinlawazUSununsaninmsalaog1auiugt (Wsensd wazey, 2564)

o
LYY =2

AauNIANTIRIINsUsEusme mnstulukasAuvasUdu U N1 TTANTS

] o

Jauwaghiu dmsuunduidu wadunwimislunisinaununsladeliiu inensnsfivgn

LY -

Udniduielisiuuduiniiuinsasyfuladuiwaglinandnasgn

gunsaluazdsnig
aunsal
1. sheghsluliduingu fiv veununsns
2. wwi3esdioivendans liun FT-Near Infrared Spectrophotometer (MPA, Bruker),
Elemental Analysis by combustion (CHN 628, Leco), Atomic
absorption spectrometer, WA3asdanaiey 4 fums fouauieau \ASeaUn
3. @15kAdl aN3UIMIFIU EDTA wawiananasaiey
4. AgBLasuLazoONTLAY ¥UA ultra-high purity (UHP)
w19
1. Msifiudaegne : iiudredrsluiiduannulainensns 162 faegs lnedadenii
Unduhifueny 6 BaulY deniiuludesmssienanamednaay 3-5 ludesvesnslud 17
AnlauazUatelugosean umedisiuuinaldds nouwyafudesnrman nauawile
niedaniiegAminausen 19aou ifounTendd yanquidugy v IWanlunudds
30 WwuAAS uduTzieAusuna Wuwsiuvun 2-3 WwuRues anUnvuietunay
WnuynyalasIuiu
2. pswSeuiaegng : lutduiiy vieweazorauiuludesdetiazen widunandly
wazvouukuluoen ﬁwlﬂauﬁqmmﬁ 70-80 serwaldoa uty 24 $alus anduriluus
8L ASIUAAZIB AR UAZLNTITEUTUIN 20 L%

Ay Ui sludsludisy indsRuuuuiunanadnfifienniaaiewm
avann azonUsAnasiuidou Wouuwinhluuadisedeiunazdoaniunsunsisey
YUIA 20 LY
3. N13IANTSAANAULENS : UTIYF8E19lU wazAuludiedieg1e Tan1sgandukasues
Frogrdluthduintusaziulneldinadauadunsisagulng (FT-NIRS) Taelduasdi
lavAAL (wave number) 4,000-12,500 AoLEURLLAT Juiindeyanisganfiulasiieteay

3 %4 felusunsa OPUS 7

dupudGIMSUsisUusigy
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4. msTasziarmaad : lutdudniu Siessdvsinalulasimuimundaend o
Elemental Analysis by combustion (CHN 628, Leco) Fafoene 150 fadnsy AU
Woudlilanuwaeadonseifion imsaeuiisuinissilomeaisuinsgiu EDTA uagian
$re8eit s Tasaegnssuan 3 4

dusulTunalnuva@en Weanesa wundi@uy wazuaawen dlegglugos
Fegranensalesaasin : lunin wisuansiandadsusesiifafusesuazaniiy
liuueuszdunududugs nans i dwiunaaeumuiinasialnunadon uuniideu
wazuAadel arntuansazanefiegnaiadeiries Atomic Absorption Spectrometer
Weamada I3 1ze3s Yellow Color Developing d@ruuSinaluseu tiregnsluwnd
oumgiige wagvhnsazaneldnsensalelnsraein wdsuansianenedeusesdisniuses
wazArrwliuueusEi U utugs nats sdmsunaaeuniluseudeis
Colorimetrically with Quinalizalin Wd@15azatefaag 193 na 281a5 89 UV-VIS
Spectrophotometer

: Au TiasedunIoTnglufiusie 1a3es Elemental Analysis

by combustion (CHN 628, Leco) NA-A14789A1 ASEUETaZA19AUDRTIEIUTDIAUAD
B 1:1 thluTadewdes pH meter
5. N1383719uazUTUUTIENNTT | A59EUNIAIEUNINTTINIINAITUIAINITANTULAIRN
mugAATIuAvesanRsa (full spectrum) YaaFT-NIRS wadsaunms Tnegldmaia
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Carbon Sequestration in Different Ages of Oil Palm

WENT WussnEY 40190 wiawiY asa550u IndsssuY eadn wisden’

Watthikorn Phuntarak Supawadee Naktae! Orawan Jittham' Yodsavadee Mengead V

ABSTRACT

A perennial plant with rapid growth and a large oil production is the oil palm.
Thailand's oil palm business is quite significant, which encourages planting areas to keep
growing. In the future, nevertheless, the oil palm sector as a whole might be impacted
by shifting climatic and environmental conditions. Thus, to enable effective and
sustainable oil palm production, appropriate environmental conditions must be
maintained. The purpose of this study is to examine the carbon sequestration of oil
palms at varying ages, with a focus on oil palms that are 8 and 17 years. The quantity
of carbon sequestered from the biomass was computed and analyzed using allometric
equations based on the height data of the oil palms. It was discovered that oil palms
sequestered 6.33 tonCO,eqg/year over an 8 years period, and 128.89 tonCO,eqlyear over a
17 years period. Depending on the oil palm variety, tree health, soil characteristics,
climate, and plantation management, older oil palms can sequester more carbon.
Furthermore, by participation in carbon credit programs, carbon sequestration in oil
palms generates an extra revenue stream in addition to helping to mitigate the effects
of climate change and global warming. This contributes to stable and sustainable oil

palm production.

Keywords: Oil palm, Biomass, Greenhouse Gas
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