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3.1.1.1 Sununieinsueasavangas Wideendn 36 wmiwin

3.1.1.2 1A59aFamangns

A, Jyen Lidesnin 5 wiqeha (Lidurudaeia)

- d@unun

- ANBNUNAY

9. InuUnus

3.1.1.3 5797391

2 wiheie (ludumineis)

3 wihwin (Wdunuehn)

laitdoanin 36 WUIYAA

n.  Avwen litdesndn 5 wiaeia (lidundavin)
- 2 wihein (ddumiein)
02049597 Auuun 3.1
(Seminar)
- Awnentesu 3 wihein (Lidumiheis)
02049591 suouizidumeiunisuiuysaiugiy 3(3-0-6)

(Research Methods in Plant Breeding)
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(Thesis)
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02049591 seipudtidomamumsusul g 3(3-0-6)

(Research Methods in Plant Breeding)
- Avweniden  Livesnin 19 maein
TdenGeuaniedeneinsolui

01003571  3TRUINNTABUALMINYINTHUGNTTH 3(3-0-6)
(Crop Evolution and Genetic Resources)

01003575  msUfudsegiedugs | 3(3-0-6)
(Advance Plant Breeding 1)

01003578  MsUFuUTIRLGRTA AN WLIARDLUIAY 3(3-0-6)
(Breeding for Environmental Stress)

02042571  msUFuUgaRugHvEIu 3(3-0-6)
(Horticultural Breeding)

02042574  Jluniigaiu 3(3-0-6)
(Horticultural Genome)
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02042575  nnsUFudgeRugan 3(3-0-6)
(Vegetable Breeding)

020495717 WugmaniuSinauaziugemaniussung 4(a-0-8)
ionsUuUTaugig
(Quantitative and Population Genetics for Plant Breeding)

02049574 ﬁuamamﬂmaqauazwaéﬁuqmamiﬁamsﬂ%’uﬂqaﬁ’uﬁﬁ‘u 3(3-0-6)
(Molecular Genetics and Cytogenetics for Plant Breeding)

02049575  msusulgeiugivdumuauansaIeaNTe  3(3-0-6)
(Plant Breeding for Biotic Stress Resistance)
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(Techniques in Perennial Plant Breeding)

02049577  msdansteyatunisuiuuseiugiy 3(1-6-5)
(Data Management in Plant Breeding)
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(Field Crop Breeding)
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(Selected Topics in Plant Breeding)
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(Special Problems) |
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3.1.4 A185UWTIEIAN
3.1.4.1 I8VIVRNENGAT
02049571 ﬁ'uqmam%ﬂ%mmuaxﬁ’uqmam%ﬂsmﬂﬂﬁamsﬂ%’uﬂqaﬂ’uéﬁﬁj 4(4-0-8)

(Quantitative and Population Genetics for Plant Breeding)

2IAUTENDUNNWRUTNTTUVBIUTEVINS mswasuwlasmuivesdu dnvus
FaSunafiieadestunisuiuusaiuditn msinssdanudiusssnindnuny
FaUSinn nsinaud@iusMIaAIan R N15UsEEIuAMIIRUGNTININUHUNTT
waiug i snmeniugii nsaevaussiandaLEan MsAuMIAUMiYeIEY
Amurudnuuzdaiinu

‘Genetic components of population. Change in gene frequency.
Quantitative traits involve with plant breeding. Path analysis. Parent-offspring
correlation. Genetic value estimation from mating design. Interaction
between genotype and environment. Yield stability analysis. Response to

selection. Quantitative trait loci analysis.

02049573 msAmdeniugiudugs 3(3-0-6)
(Advanced Plant Selection)

FEmsdmdeniudiiviivgrewuslagorfomauazliandomea msuiuss

Usewng mswaunuazdadanaswudiioairsgnnan ninauaussiensdaden
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02049574

02049575

02049576

iuAd. 2
-

Selection methods for sexually and asexually propagated plants.
Population improvement, line development and selection for hybrid
production. Response to selection in single and multiple traits. Indirect
selection.  Selection for specific objectives. Effects of genotype by

environment interaction. Maintenance breeding of commercial varieties.

Wugenansnanauazadiugmansitennsuulaiugiie 3(3-0-6)
(Molecular Genetics and Cytogenetics for Plant Breeding)

Tassadalashilon msduungusnmwedasiulen auiaundvaslasiulyy
Tashilanuag auanisie arsiugnssu msiiuiewesdidue luuuaziues
iy nMspansWa Nswdasia wagn1sAIVANNSLAAIDBNUBIEY A3 BaMINEALE LD
\WosiuuaznsUsegndly msvhunuiitufinauaudnvuzUTIaienisUTuU
WugHY

Chromosome structure and classification, chromosome aberration,
chromosome and plant evolution. Genetic material, DNA replication, plant
genome and gene, transcription, translation and gene expression regulation.

Basic of DNA markers and application. QTL mapping for plant breeding

-sUUU IR UM UA AN TIEIATEAN 9T e 3(3-0-6)

- (Plant Breeding for Biotic Stress Resistance)

mssuwundateidutesitaniedug wasmsaiuauauAssmeiuzlag
Aavmanugaans FEnsuazmaiiavesnisuiuljeiugitvuaynsdnideniiio 1
fumulse wiad wazdngRudy 4

Classification of the limiting biotic factors and control of biotic stress
by genetic means. Methodologies and techniques of plant breeding and

selection for disease, insect and other pest resistance.

walinnsUuUTsRugiuvanel 3(1-6-5)
(Techniques in Perennial Plant Breeding)

m3sdamsazesasy wan waziundn msldmaluladalislmilunisangen
aewus nsUFuUTIusANBusianis nIvuIuMsUgnvAgeY n1slA1zideya

wazn1suanswuglu

=Yg =
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Pollen, seed and seedling management. Application of new
technology in line selection. Breeding for specific traits. Process of testing,
data analysis and releasing of new cultivars.

02049577  msdansteyalun1suuusewugne 3(1-6-5)

(Data management in Plant Breeding)

[

msdnnissruusudeyaieiugnssululasinisuuuseiugiy nsly

5

as

TWsunsadwsevadnlusul fuugeiusio nsdudutazmsidonlosgiudoyatu
\A3eTTI@UNANIINITUTUUFIRUGNY
Database management of germplasm in a plant breeding program,
statistical analysis packages for plant breeding. information retrieval from
public databases, data mining, design and construction of a relational
database in a plant breeding program and Bioinformatics in plant breeding.
02049578"  AsUFuleugials 3(3-0-6)
(Field Crop Breeding)
nsUszllunarusseednuuzeadeiugnssy measiausunsunisiuuss
wug uarmsltinadauazmaluladhain lunsuSusaiugials lnowiuingusvasdlu
msuFuUgsRuanzvesiivudasyiln warlinsdAnuiSnsuiuugeiuguas

'
s < o s

3 s ar L] ' a < 15 9/
nUszasreslusunsumsUsulseiugielsgaamnssumaniiddny Ae 410 dnlwa

L7

v <

$ deu ik iy uasiudule
Evaluation and description the field crop germplasm characteristics,
creating field crop breeding program and using new techniques and
technology in field crop breeding by focusing on the objectives of specific
field crop breeding. Case studies of breeding procedures and objectives of
breeding programs in major industrial economic crop such as rice, com,
sugarcane, tuber crops, oil crops and fiber crops.
02049591  sz1dEUB VeV UMSUTUUTaRugY 3(3-0-6)
(Research Methods in Plant Breeding)
wanuarszifeuisnsiteninisuiuleiugit nsimswidynuile

L

AuaYeuIe %'swim‘ﬁméat,ﬁamﬁwLLNumﬁﬂ”ﬂ ANSAMMUARIDENILEY

T Swsudss  Avlalwl
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02049596

02049597

02049598

02049599

. 1. 2

WAdAdsN1s MTIAsIET wana waznsinnsainanisive msdavhsenuiients
diauslunisussguuazmsfRuwluNsansiznms

Research principles and methods in plant breeding, problem analysis
for research topic identification, data collecting for research planning,
identification of samples and techniques.  Research analysis, result

explanation and discussion, report writing, presentation and preparation for

journal publication.

Fosamenansuiulaiugive 13
(Selected Topics in Plant Breeding)

FasamenamsuSulgaiugiivlussauuSyaaln vdaSeaddsuuladly
TuusiaznAnTANY

Selected topics in plant breeding at the master's degree level. Topics

are subjected to change each semeter.

duuun 1

(Seminar)
mstiausareAUswihdemiaulameiulssiugivlussauUiganin
Presentation and discussion on current interesting topics in plant

breeding at the master's degree level.

Usymiiierg 1-3
(Special Problems)
nsdnwRuaimisEu it msuuugaiudity lussiudigainuasisey

=l =l [
Seaeudy 989U

Study and research in plant breeding at the master's degree level and

compiled into a written report.

Fngrtinus 1-36
(Thesis)
= e s a =l =l =l @ o =Y [
FoeluszaudSy v WaTlTEUEEATEUTUINGIUNUD

Research at the master's degree level and compile into a thesis.

= Bpi=
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01003571  ATmumsiuuazningInswugnssy 3(3-0-6)
(Crop Evolution and Genetic Resources)
nouinieiugenans ninwensiugnssuuaziinuinsvesiivuasnig
Uszanald
Genetic theories, genetic resources and crop evolution and their
application
01003575 msUSuuanugfindug | 3(3-0-6)
(Advance Plant Breeding I)
nquiuarszuuRugnsILTunumdensUSuUTaRugiie Suldun wwnelsda
Wugmaniveawad msnaneiug Wawaosd uslwiinda tegiiuniiy Tulewun3n
mswzdsaiiadevesiviifedesiunisuulseiugiiy
Theoretical and genetical approaches in plant breeding. Discussion on
heterosis, cytogenetics, mutations, polyploidy, apomixis, male sterility,
biometric and tissue culture in relation to crop improvement.
01003578  m3UFuUTIRUG YA BEN THWIRTBLTIAY 3(3-0-6)
(Breeding for Environmental Stress)
nMswasuulamdeuulgeiugie Tnserdendniugaaniuazudnnisuiu
Uganugn dolifyiuansaiyidviauazinandaluanmviosiuiidl
anmmadeuidunasiitafeiiuitestunsnaniiuiisina
Genetic and plant breeding approaches in the environment of crop
varieties resistant to stress environment.
02042571  msuFuUTIRugHvaIy 3(3-0-6)

(Horticultural Breeding)

mstdie nsuszluandeRusnsdnuusivaiewugidinuniwuay
VS wafissnmvsaiuduazsunsisenseninedlulnduasanmwindou nns
'a'mmumwmaaaﬂv’uqmasaﬁﬁLLuwmaﬁmﬂs NNSAALEDNNNATILATN D DY
nsfAnmmmdiiusTeunIamnslianauasdnuu LA

Plant introduction, germplasm evaluation in qualitative and

quantitative traits. Stability of the lines and genotype by environment

L



02042574

02042575

. uAo. 2

interaction. Advance experimental designs and multivariate statistics. Direct

and indirect selection and molecular marker associated with the traits

Flunnvaiu 3(3-0-6)
(Horticultural Genome)

ssfUsenautasinsadwosilunfiy  asldusslominomanefiduiovia
e msadauuilaslulsuvesfivdn Linonuazlina nsldiesamineiiuely
Msthodaden  arsduisiutaziurtwesdnuemeUiina MIkenanagu
Togodounuilaslulony  nslnssdanefuimdue  mslwrneidlundisuiisy
nsuanteanyouludlu

Plant genome component and structure. Uses of various DNA marker
types. Construction of chromosome map of vegetable, ornamental and fruit
crop. Marker assisted selection. Gene tagging and quatitative trait loci analysis.
Map-base gene cloning and DNA fingerprinting analysis. Comparative genome

analysis. Functional genomics.

mMsUSuUgeRugan 3(3-0-6)
(Vegetable Breeding)
lALay UGN TTUVBIRNLATYINI nuiReatoaiumsUiulgaiugin waila
nsfmdenuarnsidnssuaunsmaluladdrnmitemsuiuuseiugen AsiAn
Type and genetic of economical vegetable, theory related to
vegetable breeding, selection techniques and utilization of biotechnology

processes for vegetable breeding. Case study:.

=99 -
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Fo-umana doTun ™ D LY.L £J0
ATUNLANIITYINS lnasyuu CHECO MzauaDY
Al (§1917397) HAIUVTSIUINTG
Foamdu, U w.a. fiduianisdnu . nangas
dagtu .
= Uiudge
wenFeadng newad T 02049573 | 02049573
HYI8mansINe 1. Salt tolerance evaluation in guava 02049576 | 02049576
M. (NYRTAIERT) germplasm. 2562 (SCOPUS) 02049597 | 02049597
UM IvEIdBNERIA1AaNT, 2561 2. ‘KU Garnet No.1": The First Maroon Dwarf 02049598 | 02049598
WAL (INEATAERT) Ornamental Guava in Thailand, 2561 02049599 | 02049599
i Ivendinuasaans, 2545 (SCOPUS)
m.a. (Wyau) 3. .Genetic diversity of genes involved in the
W IneNduinunsamans, 2548 carotenoid pathway of Carica papaya L. and
aw'lﬁl.?immmu their expression during fruit ripening., 2561
Ul saus linatusiu (SCOPUS)
UNEMINMATU WWAaESA MUY - 02049571
819158 1. Mappineg and functional characterization of 02049572
M. @ine) Apshdoududumi stigma exposed 1, a DUF1005 gene 02049591
U INEIADINYRSAIERS, 2551 controlling petal and stigma cells in 02049596
. (Als) . mungbean (Vigna radiata), 2563 (SCOPUS) 02049598
UM INEABINUATANARS, 2553 2: The genome and transcriptome analysis of 02049599
Us.a. (nsuFulgaiugie) the Vigna mungo chloroplast, 2563 (SCOPUS)
U INDIAUINYATANERS, 2557 3. A chromosome=scale assembly of the black
anidivarey gram (Vigna mungo) genome, 2563 (SCOPUS)
Viuuiugialaoeiamnofidue
URTuAUN IR U3y 02049575 | 02049575
FPIFNARTINTE 1. . Milesina thailandica, a second rust fungus on | 02049596 | 02049596
M. (INYRTANERT) an early diverged leptosporangiate fern genus, | 02049597 | 02049597
wnInendotoalwl, 2580 Lygodium, found in Thailand, 2563 (SCOPUS) | 02049598 | 02049598
M. (INuRIAAnS) 2. Morphological and molecular based 02049599 | 02049599
WINEIdBNYAsAERT, 2543 identification of Trichoderma CB-Pin-01
Ph.D. (Agricultural Science) biological control agent of plant pathogenic
University of Tsukuba, Japan, 2548 fungi in Thailand, 2563 (SCOPUS)
a'vunﬁt"?i‘ﬂ'l'u’m_g 3. Two new records of Ravenelia species on
Tsﬂﬁﬁmm?}’aﬂuasﬁ’uqn‘imL'?;a31 legumes in Thailand, 2563 (SCOPUS)
URATININA UL 1. Yinauwdauds aunmadaniug uay - 02049591
HumanTIse padUsznaumMaAiinasddnfiiuwasdni 02049596
MU, (Inensand) imlugguaazgguaneru, 2563 (TCI1) 02049597
UIMENAUEITATUATUNS, 2533 2. wavesanmnsiuinwmelaanzlaanudu 02049598
AL (NERTAERS) Afilinonuam winiugduwazusadulsaiy, 02049599
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a Al (8191397) HAMUNIITINNG
w Fadnntiy, U w.a. fiduSamsane nangns
Uaguu .
Usulsgs
UMINESNEATAERS, 2536 2561 (TCI1)
Ph.D. (Biosciences Science) 3. Germinability and storability of pre-
Mei University, Japan, 2550 cerminated rice (Oryza sativa L.) seeds, 2561
ﬂﬁﬂﬁﬁL'ﬂH’lﬁ'\E‘g (SCOPUS)
waluladwanugils
5 | vy shdmes Wi 02049574 | 02049574
Q"thumamwmié 1. Alternate Wetting and Drying (AWD) in 02049577 | 02049577
WA (isHsAans) Broadcast rice (Oryza sativa L.) Management 02049591 02049578
uwﬁwmé’m’&uﬂm], 2538 to Maintain Yield, Conserve Water, and 02049596 02049591
T — Reduce Gas Emissions in Thailand, 2563 02049598 02049596
AIIEIdIN R TANERS, 2501 (SCOPUS) 02049599 02049598
B (Biosaiances) 2. Backcross breeding for improvement of heat 02049599
University of Nottingham, UK, 2552 tolerance at reproductive phase in Thai rice
m‘znﬁﬁmmmu (Oryza sativa L.) varieties, 2563 (SCOPUS)
- Ujaﬁu‘of‘iﬁ . 3. Evaluation of japonica rice (Oryza sativa L.)
varieties and their improvement in terms of
stability, yield and cooking quality by pure-
line selection in Thailand, 2563 (SCOPUS)
6 | wwdd meauud Uiy 02049596 | 02049596
EUumans1Rnse 1. Variation in floral antioxidant activities and 02049597 | 02049597
MU, (NERTAARS) phytochemical properties among butterfly 02049598 | 02049598
UTIENSUINUATATARS, 2536 pea (Clitoria ternatea L.) germplasm, 2562 02049599 | 02049599
ML (INEASAANS) (SCOPUS)
LTINS YATANERS, 2500 2. AMIEIMAINVAIIMINUGNTIILAY dugnnen
Ph.D. (Plant Breeding) ‘naatﬁaﬁuqﬂﬁuumﬂaq. 2562 (TCI1)
Cornell University, USA., 2555 3. Ornamental plants for Thai eardening based
avidieaney on Thai beliefs. 2562 (SCOPUS)
aunsudsuiszauliana
7| wndssRa auvin U3 02049571 | 02049571
F9ANEANTITE 1. Fine mapping of QTL conferring Cercospora 02049577 | 02049577
LU, (NYATAERS) leaf spot disease resistance in mungbean 02049596 | 02049578
psafloududunil revealed TAF5 as candidate gene for the 02049597 | 02049596
UM INeNdaInERsANEns, 2543 resistance, 2563 (SCOPUS) 02049598 02049597
Us.a. (wals) 2. Mapping and functional characterization of 02049599 | 02049598
U INEEBNYASANARS, 2548 Stiema Exposed 1, a DUF1005 gene 02049599
mmﬁvﬁmmmv controlling petal and stigma cells in
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i Foanty, U w.a. AdudansAnen = WANGAS
Uagiu L
Usulga
msuTulsugRnssyach munebean, 2563 (SCOPUS)
3. The genome and transcriptome analysis of
the Viena mungo chloroplast, 2563
(SCOPUS)
8 | weluzaing unnana IRy 02049596 | 02049596
fiuemaninange 1. wavesTRIssAMUNSBuARTUG Ae3T 02049597 | 02049597
MU, (neRsAEnT) \insatay Nano-Bubbles priming ABN1548NYDIAUNET 02049598 | 02049598
wnInendvasratuaiuns, 2540 aiFesdiama, 2563 (TCI) 02049599 | 02049599
Ml (nuATAARS) 2. mavessvaznAaMSAUEIRDALAMLAE
U InedudarauAIuns, 2502 waNARUBIWINITEzNABDY, 2562 (TCI1)
Dr.Agr. (Agricultural Science) 3 m‘iﬂ'ﬁ:Lﬁummmmsn'LumwuL?m‘umL%a
Kyoto University, Japan, 2551 Wugnssuuziminluaniwlsaieu, 2562 (TCI1)
anuidlearny
waluladwdawugivaiu
9 | wsamWeiuns firaye Nuidy 02049571 | 02049596
FAANANSIANTE 1. Conservation and Variation of 355 Ribosomal | 02049573 | 02049597
M. (INUASAIERT) DNA among Five Jatropha Species Revealed 02049596 | 02049598
(RosAtonsufuniie by Fluorescence In Situ Hybridization, 2561 02049597 | 02049599
W InendoineasA1ans, 2542 (SCOPUS) | 02049598
Us.a. (Wls) 2. Jatropha interspecific breéding lines; Phorbol | 02049599
ITIVENdenuAsSAENS, 2548 esters (PEs), Near-infrared spectroscopy
aw-ﬁ’iﬁmﬂ'\m“ (NIRS); Dry-extraction spectroscopy for near
nﬁﬂ%uu-s,aﬁuafmémfwﬁuuazag’m‘w infrared technique (DESIR, 2563 (TCI2)
3. dvdwavpsaawugralitazmsiafiudeans
WindulauasnanAntnavesgnuaduiia
sewieageiuidutiande, 2563 (TCI)
10 | wnansng yyisessen MUY 02049574 | 02049574
fraemans1ansd 1. 3nEvavesavoaunasiiinadenluvanes | 02049596 | 02049576
MU nuaseans), ugwd1ativiey, 2562 (TCI1) 02049597 | 02049596
W IMBNdsinunIAand, 2540 5 msdiemendnunrdnausanluaniiedaea, | 02049508 | 02049597
Maunwasmantd), 2562 (TCI1) 02049599 | 02049598
winenduinuaseans, 2506 3, gawssasatasoianaanadadlunissinu 02049599
Dr.nat.techn.(Food Chemistry and ouyadaszuazudaianssuvanauluiuear-oy
Biotechnology), University of luaa uaz weavh-ngladiag, 2562 (TCI1)
Natural Resources and Applied Life
Sciences,Vienna, aaawﬁ'a, 2551
iy
msUfulgiuglinonuasligusu
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Usuuse
11| wwdiuse 913ie NIy 02049591 | 02049576
TDIFARTINTE 1. Variation in spikelet fertility and grain quality | 02049596 | 02049591
. (walulad@inmanisinyas) under heat stress during reproductive stage 02049597 | 02049596
osatoususuni in Thai non-photosensitive rice (Oryza sativa | 02049598 | 02049597
L IneNdunuRsaans, 2508 L.) cultivars., 2563 (SCOPUS) 02049599 | 02049598
Mm.a. (Wugimnss) 2. . ARole of volatiles from the endophytic 02049599
Ui dunyRsAans, 2554 fungus trichoderma asperelloides psu-pl in
mmﬁuﬁlmﬁ’lm biocontrol potential and in promoting the
msUfulgeiudiuas lidusu plant growth of arabidopsis thaliana, 2563
(SCOPUS)
3. Genome-wide association analysis identifies
resistance loci for bacterial leaf streak
resistance in rice (Oryza sativa L.), 2563
(SCOPUS)
12 | naadudi Junsidsu U3 02049591 | 02049591
fumans1138 1. . HATRIENYENWAUFIUYEY hairy root Gudu | 02049596 | 02049596
M. (IN¥RsAans) FasamsiieIna uazszpznaIsnIuemIAe | 02049597 | 02049597
UM iNENdSInERIANERs, 2528 ﬂ’l‘iLﬂW:’,LﬁvUQ hairy root mmdamﬁaum'luﬁ'a 02049598 | 02049598
Ml (inwasmand) Ufinsafianin wuu stirred tank, 2561 (TCI1) 02049599 | 02049599
UINENBUAYRENARS, 2532 2 mstmhliAssenntududevasdnludnin
Ph. D. (Agronomy) waaanaaay, 2561 (TCI1)
University of Ilinois, USA., 2541 Dendrobium orchids carrying antisense ACC
m'u'n'?il."t'slmmmv oxidase: small changes in flower morphology
winluladTanwive and a delay of bud abortion, flower
senescence, and abscission of flowers, 2563
(SCOPUS)
13| wnamadud fmspina SRIVEET 02049575 | 02049575
Humans1and 1. Genome-Wide Association Analysis Identifies 02049596 | 02049596
.U, (1nwATANERS) Resistance Loci for Bacterial Leaf Streak 02049597 | 02049597
Fesatoududuwils Resistance in Rice (Oryza sativa L.), 2563 02049598 | 02049598
UMINENENUATANERS, 2538 (SCOPUS) 02049599 | 02049599
Ph.D. (Agriculture) 2. Genetic Diversity and Allelic Frequency of
University of Sydney, Australia, Selected Thai and Exotic Rice Germplasm
2551 Using SSR Markers, 2562 (SCOPUS)
fuiidsaTny 3. mawauIMsasIata Zucchini Yellow Mosaic
waluladinmiuisuazan Virus (ZYMV) siaatia Reverse Transcription-
Iul.aqaﬂa;ﬁ'snaa'lmahﬁﬁﬁ Loop Mediated Isothermal Amplification (RT-
LAMP) Development of Reverse Transcription-
Loop Mediated Isothermal Amplification (RT-
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LAMP) Technigue for the Detection of
Zucchini Yellow Mosaic Virus (ZYMV), 2563
(TC12)
14 | unanesind wiAans U3y 02049575 | 02049575
FRANEARTINSE 1. lIdentification, prevalence and pathogenicity 02049591 | 02049591
M. (NEASAERS) of Colletotrichum species causing 02049596 | 02049596
uwﬁwmﬁﬂmwﬂimam{, 2528 anthracnose of Capsicum annuum in Asia, 02049575 02049575
M, (NEAIANERT) 2562 (SCOPUS) 02049598 02049598
uInedoineRsmaAns, 2534 2. Genetic diversity and capsaicinoids content 02049599 | 02049599
Ph.D. (Molecular Breeding) association of Thai chili landraces analyzed
The University of Melbourne, by whole genome sequencing-based SNPs,
Australia, 2541 2562 (SCOPUS)
ﬁwwﬁﬁimmmv 3. Lycopene Accumulation in Pummelo (Citrus
msuFulgaiuginlag Maxima [Burm.] Merr.) Is Influenced by
waluladdaniw Growing Terperature, 2562 (SCOPUS)
15 | wamesan auzgad MW - 02049591
fpAaRTINgg 1. msfsyansnmnissdmiiiuluavienan 02049596
MU (NYATAERS), @nmenisnonisnanewug, 2561 (TCI1) 02049598
WIneduinyRsAans, 2544 2. msfumnduives QTL imuaunuduly 02049599
L aluladTaninnwes), wazawsmiindaiinanseeismneluena
wvingndoinensmans, 2548 SNP, 2563 (TCI1)
Ph.D. Horticulture and Agronomy, 3. . EMS-induced mutation followed by
University of California, Davis, USA,, quizalofop-screening increased lipid
2557 productivity in Chlorella sp. 2561 (SCOPUS)
fuTidsIney
msUiulsoiugiivaszata
16 | wweayiny el NI 02049577 | 02049577
fhumansnansed 1. Bvinavedaiugrawinaznmisiaiurants 02049591 | 02049591
m.u. (waluladnisudniy) Wigwulawaznandadimavegnuantin 02049596 | 02049596
uinendowalulabigsuni, 2545 seminsaysiudatnaiie, 2563 (TCIL) 02049598 | 02049598
U, (Wels) 2. avduwusvasdnuuznainiulalasandnta | 02049599 | 02049599
uwANENdeuBULY, 2552 wialugnuaniuviiasswiaaydfuduiina e,
aniideney 2563 (TCI1)
nsUiulmiugRemeIBinas 3. msduun wasuuuUNIUanIeBnYaadu
EgBADHZ (Betaine aldehyde dehydrogenase)
Tuthdumsfuiuginues, 2563 (TCI2)
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Ph.D. (Agronomy)
University of Nebraska Lincoln,
USA., 2553 '

= e
e aYIey

msUFulsaiugin

3.

(SCOPUS)
dentification of genes controlling fruit shape
in Thai pumpkin (Cucurbita moschata Duch.,
2563 {SCOPUS)

. AUAUINIIBINTT AsEUdDY
anu - - &
d Al (81971997) HAIUNIIYINIT
W § s o
Toany, ¥ wa. fiduianmsdne . wangns
taatiu .
Usuuse
17 | unamdyud 917 AU 02049574 | 02049574
fuuraniansg 1. Phytochemical Screening and Fruit Quality of | 02049577 | 02049577
M. (nensmans) Iasatdon Commercial Eggplants, 2564 (SCOPUS) 02049598 | 02049591
UMTINEEBYBULNY, 2536 2. The Leaf Extract of Coccinia grandis (L.) Voigt | 02049599 | 02049596
N (ﬁ’u§ﬂ’lam'§) Accelerated In Vitro Wound Healing by 02049598
N INGNABINUATATERS, 2544 Reducing Oxidative Stress Injury., 2564 02049599
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Inends nieunaauainriinusuazasuunisasuunadugariislnsauznssunisd
antugauAnumiuussiauasdoudussuudaligaladnduiteld namAnadnusuiodiumiles
Ingrfinusdealdsunsanun wiesgrdealdsunisseniulvnuiluinsanssedvedviessdu
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auysal (Full Paper) IggunisaRuwlusesnududioninnsussgaisnnig (Proceedings) sanan
52 wan1siseui
fleadmuisuiinanmaiissnuinefivusiidne aruaunsalunisudludagmiy
33n15isemSernunsRuaLazss e waiassenussn lunsyvhauiddeuarnisilsuse iy
arunsoldimaluladarsaumalunisduaudeya awnsaldlusunsunsuiimeslunis
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2. HASTUIY

1. Tee Havananda and Kietsuda Luengwilai. 2019. Variation in floral N 0.6

antioxidant activities and phytochemical properties among butterfly pea

(Clitoria ternatea L.) germplasm. Genet Resour Crop Evol. 66:645-658

(SCOPUS)

2. 35 viguun wag Atum neus. 2562, AMIIVAINNANINIINUGNITULAY M 1.0

Fuginenveaderugnasumiien. MsasivEaniawatunTuns 6(2): 14-

21 LTl

3. Krisanapook, K., S. Siriphanich, and T. Havananda. 2019. Ornamental M 1.0

plants for Thai gardening based on Thai beliefs. Acta Horticulturae. 1240:
33-38. (SCOPUS)
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2. WAIUITY .
1. Yundaeng C, Somta P, Chen J, Yuan X, Chankaew S, Chen X. 2020. Fine M 1.8
mapping of QTL conferring Cercospora leaf spot disease resistance in
mungbean revealed TAF5 as candidate gene for the resistance.
Theoretical and Applied Genetics. 134(2), pp. 701-714 (SCOPUS)
2. Lin Y, Laosatit K, Chen J, Yuan X, Wu R, Amkul K, Chen X, Somta P. M 1.0
2020. Mapping and functional characterization of Stigma Exposed 1, a
DUF1005 gene controlling petal and stigma cells in mungbean. Frontiers
in Plant Science. doi: 10.3389/fpls.2020.575922. vol.11, article 575922.
12 pages. (Scopus) '
3. Nawae W, Yundaeng C, Naktang C, Kongkachana W, Yoocha T, M 1.0

Sonthirod C, Narong N, Somta P, Laosatit K, Tangphatsornruang S,
Pootakham W. 2020. The genome and transcriptome analysis of the

Viena mungo chloroplast. Plants 9(9),1247, pp. 1-17 (SCOPUS)
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| dandiad wiuuity waslozalng KNANA. 2563, HATBINISATEUAILNION N 0.8

waawug o35 Nano-Bubbles priming samstenvesundIaniesTuAa.

wAuNYAS. 48 (3): 515-526 (TCI 1)

2 Yueaing wnnanes Srues Taunay aanddad wuwihu auiln Aquanysal N 0.8

wazAnsY lim. 2562. HavBITEETaIN S AUINEIR BN WL NANERTDS

WSNITULHABOU. NTANSNUATHIZIBINAN. 37 (4): 590-597. (TCI 1)

3. guned Livvindna, wiesues Tauna, Jovalng snmane, diiemansnanss,

Sageuuth NBIWHY, Tnen ansan, as.Sudl UL 2562 nIUsELil N 0.8

awanselumInufuveadetugnasuzdsiidluanmnlsasou. 133
inuRswsEaangl, Ui 37, atufl 4, aanan - Suanau 2019, wi 635- 641
(TC1 1)
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1. Muakrong, N., S. Kikuchi, P. Tanya and P. Srinives. 2018. Conservation M 1.0

and Variation of 35S Ribosomal DNA among Five Jatropha Species

Revealed by Fluorescence In Situ Hybridization. CYTOLOGIA 83(1): 57-61.

(SCOPUS)

2. Nadaphast Koomklang, Ponsiri Liangsakul, Ronnarit Rittiron, Patcharin N 0.8

Tanya and Peerasak Srinives. 2563. Jatropha interspecific breeding lines;

Phorbol esters (PEs), Near-infrared spectroscopy (NIRS); Dry-extraction

spectroscopy for near infrared technique (DESIR) 213813@11ANIAINTTH

WnwRsuisUszwmelne. 26(1): 19-27. (TCI 2)

3 auiny asnyauia ladnd qneds Wusuns dyge wids Wosana uay sy N 0.8

fni wstine. 2563. BBnwavasaaiugwewtuasmsfafusanissyAule
warnandntiinavesganandwsiassuinayiiuduntanidie. Msasuny
\neAs 48(2): 249-260 (TCI 1)

3. maudvnsluanyuzdu

laidl

4. wasuivanssulddeau

1l

Taid]




UFTUUNTUNAIIUNIIYINT
L ovwnsdgsSufinveundangns M eransduszdmdngns

& & =
O ownsddaeu O  ewsdeay

Fo-urudna HYIAIERT19158 09,9193 YylTaTen

ﬁﬁt%%n’l'iﬁnw’!izﬁuﬂ?qgmﬂmﬂ Dr.nat.techn. (Doktorin der Bodenkultur) w.f. 2551

UTTUIYNTY AU f
| dnwtin
HEdT1U
1. wanuLAsaiiauSes a3 wilsdeniaunanuiving - -
L

2. WaUITY

1. oAW1 fussLasy AT Buaus Aase 81308 war 1IR3 yaylSesson. N 0.8
2562, BYiBNAYEIAYEDUNATALNARDANVDNYB WS 1IVEY. MTAS
flsenansasarueiuni U9 6 atuil 4 (manau-sunan): 25-31 (TCI 1)

2. iy nany fuwaun dundides muius useila 3 Juua usdnuod N 0.8
AsA3 Wduwa oillud uaz 5903 yeliessen. 2562, MItevendnyMLE
nunenlunGomSaea. Msansivenansawauaduns 07 6 atiui 2
(wweu-Siguiew) : 1-6. (TCI 1)

'3, udles vug wegtuded dansl e wisatn uavnd yaydessen,
navesEnsanadethanmenamiseslumsiusyyadassuaséiudafonsu N 0.8

voaeuluiwean-ezluad uaz uoar-nglading, 2562. uiuinuyns U9

a7 aﬁ’uﬁ 2 ({unen — wwiew) : 293-306. (TCl 1)
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2. WA
1. Malumpong, C., Siriya, N., Pompech, D., ltthisoponkul, T., Arikit, 5., M 1.0
Romkaew, J., Cheabu, S. 2020. Variation in spikelet fertility and grain
quality under heat stress during reproductive stage in Thai non-
photosensitive rice (Oryza sativa L.) cultivars. International Journal of
Agricultural Technology, 16 (6), pp.1425-1444. (SCOPUS)
2. Phoka, N., Suwannarach, N., Lumyoneg, S,, Ito, S.-l., Matsui, K., Arikit, S., M 1.0
Sunpapao. 2020. A. Role of volatiles from the endophytic fungus
trichoderma asperelloides psu-p1 in biocontrol potential and in
promoting the plant growth of arabidopsis thaliana. Journal of Fungi,
6 (4), art. no. 341, pp. 1-15. (SCOPUS)
3. Sattayachiti, W., Wanchana, S., Arikit, S., Nubankoh, P., Patarapuwadol, M 1.0

S., Vanavichit, A, Darwell, C.T., Toojinda, T. 2020. Genome-wide
association analysis identifies resistance loci for bacterial leaf streak
resistance in rice (Oryza sativa L.). Plants, 9 (12), art. no. 1673, pp. 1-
16. (SCOPUS)
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2. WAYIUINY
1.weund Sdumen, Addua Junsamn, weAs Besana, audde Sunsiusu ua N 0.8
3AS Funsiusi. 2561, navesdnunrnIadugIuYes hairy root 3udu
951015 WA LLazszammmimummieiammwwmgm hairy root
wayamduaduialfnaai@iinin wuu stired tank. MIATNYATNSE
90LNA. 36(3): 50-60. (TCI 1)
2.185uA3 Tunsiusy, wrwssu audna, Usene soulua way audde N 0.8
Sundia. 2561. msdnihliReseaaniudndorasdnluanimmacs
VNAADY. MTATNUATNILDUNAT. 36(2): 126-134. (TCI 1)
3. Piyanuch Sornchai . Wouter G. van Doorn . Wachiraya Imsabai . M 1.0

Parichart Burns . Sermsiri Chanprame. 2020. Dendrobium orchids
carrying antisense ACC oxidase: small changes in flower morphology
and a delay of bud abortion, flower senescence, and abscission of

flowers. Transgenic Res. 29:429-442 (SCOPUS)
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2. WAIUIE

1. Wannapa Sattayachiti, Samart Wanchana, Siwaret Arikit, Phakchana
Nubankoh, Sujin Patarapuwadol, Apichart Vanavichit, Clive T. Darwell
and Theerayut Toojinda. 2020. Genome-Wide Association Analysis
Identifies Resistance Loci for Bacterial Leaf Streak Resistance in Rice
(Oryza sativa L.). Plants. 9(12),1673, pp. 1-16. (SCOPUS)

2. Wanwarang Pathaichindachot, Natjaree Panyawut, Kannika Sikaewtung,
Sujin Patarapuwadol, Amorntip Muangprom. 2019. Genetic Diversity
and AlLeU.c Frequency of Selected Thai and Exotic Rice Germplasm
Using SSR Markers. Rice Science. 26(6): 393-403. (SCOPUS)

3. Sy ws wiannns, aWand essnsssy, 10 ledeiau uavalud dnagaea.
2563. MswaIBMsaTIate Zucchini Yellow Mosaic Virus (ZYMV) s
wAila Reverse Transcription-Loop Mediated Isothermal Amplification
(RT-LAMP) Development of Reverse Transcription-Loop Mediated
Isothermal Amplification (RT-LAMP) Technigue for the Detection of

Zucchini Yellow Mosaic Virus (ZYMV). 215815INERTNIE0ULNAN: 38 (2) -
193-199 (TCl 2)
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NAYU
1. wasuwdIvsafeuses ansn wilsdeviaunanuivinig
Mongkolporn, O. 2018. Capsicum: Breeding Strategies for Anthracnose H 1
Resistance. CRC Press, Boca Raton, FL, USA.
Mongkolporn, O. and P.W.J. Taylor. 2018. Chili anthracnose: Colletotrichum M 1
taxonomy and pathogenicity. Plant Pathology 67: 1255-1263.
2. HAWATY
1. De Silva, D.D., J.Z. Groenewald, P.W. Crous, P.K. Ades, A. Nasruddin, O. M 1
Mongkolporn, P.W.J. Taylor. 2019. Identification, prevalence and
pathogenicity of Colletotrichum species causing anthracnose of
Capsicum annuum in Asia. IMA Fungus 10(1), 8. (SCOPUS)
2. Kethom, W., P. Tongyoo, O. Mongkolporn. 2019. Genetic.diversity and
capsaicinoids content association of Thai chili landraces analyzed by M 1
whole genome sequencing-based SNPs. Scientia Horticulturae 249:
401-406. (SCOPUS)
3. Parichat Buaban, Diane M. Beckles, Orarat Mongkolporn & Kietsuda M 1
Luengwilai. 2019. Lycopene Accumulation in Pummelo (Citrus Maxima
[Burm.] Merr.) Is Influenced by Growing Temperature. INTERNATIONAL
JOURNAL OF FRUIT SCIENCE 20 (2): 149-163 (SCOPUS)
3. manumaivnsludnuuzdy
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2018. EMS-induced mutation followed by quizalofop-screening
increased lipid productivity in Chlorella sp. Bioprocess and

Biosystems Engineering. 41(5), pp. 613-619. (SCOPUS)
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i | vawdn
A
1. HASTULAIVTOLIBUITEY A3 MilsdansaunanuldvInig - .
Laidl
2. WAUITY
1. w@mild fiwnd, URTe 33n1a0ad uay 891 augead. 2561, N3 N 0.8
UsvAnsnmmswdatidfuluamesuadndenisionsnanewiug, uiu
YA 46(2): 367-374. (TCI 1)
2. Ufiva 3318794, 8393 AuLARY. 2563 MIruMRUMLaYes QTL N 0.8
auaUnadulowazarusmilndiineradneiemngliana SNP.
wiunwAs 48(3): 461-470.(TCI 1)
3 Tanadgl, 0., W. Noochanong, P. Jirakranwong and S. Chanprame. M 1.0
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2. WAaIuIeY
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=l

1. ausny asyayuia, Aladmi gnls, Weduns dyrys, WS Busana uaz W

Doy

sefnd @Sl 2563, BnswavosarewugwaudLazn1AaluAens
Winulanasnandndnnavesgnuandusdnsewinayiiudninnde,

WAULNWRS. 48: 249-260. (TCl 1)
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2. oyind aSyauna, Alasnd qnds , WeSund dyge, wsds Besana uaz W

a

a

sefinh A3Tie. 2563, anduWusueednyugnssyAulalasHanEnT,
walugnuaidsiiaszuivaymduduidaade. umunues. 48: 823-834.
Tek 1

—
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3. Jszdng dvnatan, susng odyuin way audde Junsiusu. 2563, M3
FIuuN wAzFURUUNISUANIDDNYBEY EgBADH2 (Betaine aldehyde
dehydrogenase) TuundumiuRugvLues 1. 21585NYATNTZIBNN.

MSATNHATHIZABULNAN. 38 (1): 24-33. (TCl 2)
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aidl

2. NAIUIIE

1. Hathairat Chokthaweepanich, Suwalak Sriwicha, Anyamanee
Auvuchanon and Suriyan Supapvanich. 2021. Phytochemical
Screening and Fruit Quality of Commercial Eggplants. Current Applied
Science and Technology Vol. 21 No. 1 (January-March 2021) p 36-50.
(SCOPUS)

2. Poommaree Namchaiw; Yamaratee Jaisin; Cholticha Niwaspragrit;

Kittiya MaLaniyo'm; Anyamanee Auvuchanon; Piyanee

Ratanachamnong. 2021. The Leaf Extract of Coccinia grandis (L.) Voigt

Accelerated In Vitro Wound Healing by Reducing Oxidative Stress
Injury. Oxidative Medicine and Cellular Longevity Volume, Article ID
3963510, https://doi.org/10.1155/2021/3963510 10 pages. (SCOPUS)
3. Soawanee Ketsakul, W. Imsabai, K. Tangtrakulwanich and A.
Auvuchanon. 2020 "Identification of genes controlling fruit shape in
Thai pumpkin (Cucurbita moschata Duch.)’, International Journal of

Agricultural Technology, vol16 (3):629-640 (SCOPUS)
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AAIET AUlTun AME INWAST AMULWILAY TNEILYA NILNILELY
Snnumbieia (B3.UsT818- 90U RN 5w Anwdsauies)
1. WaIv 02049578 3(3-0-6)
Fodwmwlve  msuFuugaiugivels
FoAwn1wdenge Field Crop Breeding

2 sw%mﬁmaﬂ%’vﬂqaagﬂwmﬂ%'ﬁzﬁuﬁmoﬁmﬁnmﬁqﬁ
(') Avuenlundngns ndngnsinermansudugin a1vniyn nsuiulgaiugie
() v nendeAy
(v') Fvweniden

() FEIMTEMTUNENGAT..creee ENUTIW

3 JyriidesSouannou lifl
4. JvritdeuFouniouu Lifl
5. Yuiidaviisneden  uil 17 Wou wawniau WA, 2564
6. AmguszasAlun1nidasneiun

6.1 AnudAnresedndasvaralunmsuTul g

dedlutlagiu nstheuddiuiugmanslainisimuneiiainmug I¥nianBeiu matieu
msasuldasdnfuiomansvresnein  sudusdlownidedisoy  lumsthunldlumavianide
lasdnuuarlumsvhouluewan  lnsawzmsiulgiuginlfasvgie duudaiuseio
vndnliivaiouazasandestunsiluldusgloninely

6.2 uadwsiAnTuAUTan

anosunsuazannsnUszgnalivdnmsufulsiugRviteimuniugitels1a
7. A1@%U1w51873%1 (Course Description)

msUssdiuuarusstednunzraatanugnssa nsasdlusunsumsUsuuseiug uasmsld
wadiawazmalulatlig lunisuSuusaeiugiels eeduinguszasdlunsuiulsaiugiamnsyasivus

safin warldnsdifnwismsusulsaiuguasinguszasdvaslusunsunsusulgaiugials

gramnTRmanidIdty e 412 41w & Sen ks foiitu uazfimdle

Evaluation and description the field crop germplasm characteristics, creating field
crop breeding program and using new techniques and technology in field crop breeding by

focusing on the objectives of specific field crop breeding. Case studies of breeding



procedures and objectives of breeding programs in major industrial economic crop such as

rice, corn, sugarcane, tuber crops, oil crops and fiber crops.

8. 819138¢eou

swasBuanuiusInglu uae 2 vuaai 3 4o 3.2

9. LHUTLERINTIINTLAIBAMUTURATBULINSFIUNANSISBUFAINMENEASEI183Y1 (Curriculum
Mapping)

wanduanuiiusinglu uee 2 vinah ¢ 4o 3



02049578 n1sUsuUgINugHYls 3(3-0-6)

1lase31873%1 (Course Outline) Fruautalug
U33818
1. Introduction (Breeding situation in field crop) 3

2 Germplasm collection and evaluation
Breeding program and new technique for crop breeding

Case study in

2.1 Rice breeding

o O

2.2 Corn breeding

2.3 Legume breeding
2.4 Sugarcane breeding
2.5 Tuber breeding

2.6 Ol crop breeding
2.7 Fiber breeding

[ N X T G B CL  © A

3 Filed crop breeding program (class project)
- analyze and critic the problem lead to the project
- breeding program setting and draft project

4 Presentation and project discussion . 3

EIPEY 45
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Fruauviieia (v ussene-va UfuRns- v Anvidgnuies)
1. eI 02049571 , 4(4-0-8)
Fodvmwlng  WugmaniusznnsuasifugmansuSinudmiunisuSulgaiugivg
%a%mmmé’anqw Population Genetics and Quantitative Genetics for Plant Breeding
2. '5'1U%ﬂmﬁ'wa‘d%’Uﬂ‘gaagﬂwmmﬁim'izé‘uﬁ'mﬁﬁmﬁnmﬁaﬁ
(v) Fywenluvdngas wangnsinemansivingn awidnnsuiudgaiugii
() FvuenUsAy
(V") Avueniden

() FUEMTEWMTUNANGAT oo A3

3. AyniidesSousnnou Ll
4. AyniideuFeundauriu il
5. fuiidainsneden  Juil 17 1oy waunial WA, 2564
6. InguszaAlun1IWau/ATuleseie -

6.1 mmdAnueIwiTwazaNalumMsUude

mandenunsiulssugaiuglulegdu Winmsysaunnmswainvaigdginmavainmuaneany
WioliiAnnadwsgegalunisvhauideuagnisaisanewugiiy Fafu nnsi3sunsasuelinsysn
s luaeinifeideaazasandoeiu Lﬁa'lﬁﬁg'%eulﬁ’iﬂﬂﬂ'lﬁﬂis’(aﬂuu"lﬁﬂ%wmqmnﬁqﬁu oF

FaaiimsuSuasuiiamsiedviueaiuliviuans daenndssnavwenlesiuieiiianisunluld
Uselowsy

6.2 wadwsTintuiuan

fananunsaysannisuasUssgnalindnmsiugmaniussansuasiugmaniviunalu
Tassmsusuugaiugiylunniia ilesanseinni Wiannlhideniuniinsaensuiulunndiuves
NUAUNTUTUUFIRUGAY Faudnssus e RugNTTL MIANYIAMLMAINYAIBYIRUENTTY NS
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FIWAVUAY sg3vTulse Fail
WabuuUas
02049571 WugAansUszYINTUaLWUgAanT 02049571 Wugfaniuseynsuazugeans Uuuse
| USnadmsunisuTulsaiugite Usnaudmiumsuiudgeiuginy | Snumide
Population Genetics and Population Genetics and fin
Quantitative Genetics for Plant Quantitative Genetics for Plant
Breeding Breeding
3(2-0-6) a(4-0-8)
Jyiseadouwniou il uriweaiousnnou  idl
Auiveadoundouiu Ll JuriigeaSeundoudu Ll
fe5uILs 183 (Course Description) Aa5UIB3183% (Course Description) Uiudsa
mmamqawaaéu’lnﬂiwmsﬁﬂ‘i”UU';dﬁUﬁ: s 99AUITENDUNIINUTNTTNYDIUTEYING N5 | AeBue
Wasuwaseudvesiu nsldiesamnsluana Wasuwlasnnuiivesdu dnwavidauiuiud | e

AnwauuUsusu msdadenwugnssuions
USuusadsznns Anmeiitumuesnnuduiug
yasRugnssuiieteafiufivuazdnd ssuunay
Wuguaznsraniugluanewugsswinimsusuly
Usgns wuuwwun1seaniug nsldwugmans
USinnuazadiAdmiunissuusaiuginy

Gene equilibrium of breeding
population. Change in gene frequency. Use
of molecular marker for variation study.
Genetic selection for population
improvement. Path analysis of genetic
relationship related to plants and animals.
Mating systems and inbreeding during
population improvement. Mating designs.
Application of quantitative genetics and

statistics for plant breeding
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~ Genetic components of population.
Change in gene frequency. Quantitative traits
involve with plant breeding. Path analysis.
Parent-offspring correlation. Genetic value
estimation from mating design. Interaction
between genotype and environment. Yield
stability analysis. Response to selection.

Quantitative trait loci analysis.
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