N L‘?:mguwﬂ : mavanndIdsrmeiufliulyelddumulsalugauazsude
Tas1#iaT panane Tuanas s udu (DEVELOPMENT OF MUNGBEAN BREEDING
LINES WITH IMPROVED RESISTANCE TO CERCOSPORA LEAF SPOT AND
POWDERY MILDEW BY MOLECULAR MARKER ASSISTED GENE

et o a a d @ o £ 9
PYRAMIDING) 819156713011 : mMans191358 as.deza edanal duaaiad, 90 wii.

MsWannaadeINTaNudumuruunieae Isaluyauazswudeminsori 1d Tagld

a o [

A ' ~ @ v Y ad @ o ¢ A
wIeenine luanasesmtulumsUSulgaiuideditnaundy audseiiiaglssasdiie 1)

q

v A v I Yo Y = o Jy
ﬂﬂlﬁﬂﬂwuljclﬁﬂuﬂuﬂ'luﬂ'l‘l‘liiﬂclU?ﬂHﬂ%i'lllﬂ\?Tiﬂﬁz 1 JUINTIYNUTATUNIU V4718 Lay

q

= 9 = w JdY - w da u 1
Uumumuiiﬂimﬂa 1 UINTAIIWUFTATUNTU V4785 2) ﬂﬂm@ﬂwuﬁ'i‘UTﬂUﬂ']ﬂElﬂ')']iJLMﬂﬂ'N

R

s [ @ yn' o 4'1 @ 9 1 é’
NMINUENITUA UL IR umisguden Toanutudumulsalugauazswdanaii uag 3)

s

Ananang laonsUsuleiugateisnaundusuiums

P ({d‘b’lﬂl a

FWTUMUMUYAI T 1AW U T

U Q

ldnseanueTuanasisdaidon nsnaassdl 1 iimsaadennoudfimuizeaylaonis
a 4 v sy v A ° A Y 1 4 .

AnTERaNuuana1en ldnnwseamineTuanasiuau 6 n3eanine TAun 1n5eenang inter-
simple sequence repeat (ISSR) (I85420) t18¢ ISSR-anchored resistance gene analog (ISSR-RGA)

& ' 9 el £ o J 2 5
(142PL222) aeegyunudisguaunmulsasutsluaeiug V4718 (a5 09Mu18 simple sequence
repeat (SSR) (VR393 itag CEDG084) Geeguiudnstudumulsaluyaluaewus varis
. 2 y o
HOZIATOINUNY ISSR-RGA (127R211 g 127R565) Hureu Toanududiumulsaswdaly
o = ¥y 2 o v A o Jdq Y ° o o A

MU v478s lumsfnuiaselliimsaadeniiug Ifningnrausiuiu 36 aewug nilou
amunmuTsalugasiuau 1 5u (91n v4718) uazbudumu Tsaswidesiuau 2 Bu (90 va7is

P [ o o < a oA o o & w o U
uag v4785) vazhinisaadeniuiiuldaaudvaiaiusiuau 23 Wug/amewus wudi 0n

Q

s A

2 v I @ & 4 1Y
QOHANNINUA 36 MUWUFUINES 10 ewugNilnsosruedusen Toaduanudumulsa

¥ o ' ° o @ , o do " w ¢
Tugauagsulsnsunis 6 dunis Sohun I Tuiug I8 duiugsulumsdSulyaiuidaeis

y 2

@ @ VA ' o A Y A Y v do
WEUNAUS AU 19R5 oanane Tuanagsaadenaseil Tddenldiugsusesveslne me

é o QS o et o { o
1) i Tasumaneduma TuTadgsuis uaziufiudiniidnonw (KING) 910 World

P a ' v a A Ay o dou o Y
Vegetable Center luQQ%']ﬂ'JJﬂTUJllﬂﬂ@]TQﬂl@\?ﬂaﬁaﬂTﬂlﬂi0\1ﬁu’]U‘YlﬁNWUﬁﬂUUuC‘I']U‘V”uIiﬂ

o ° v W o { o
Tugauazsudediuan 6 dumiaduiugld msnaaesii 2 iimssawdudumulinluga

° =t = £ ° ) o dq Yo v o Y 1w do
9w 1 80 wagBudumuTsasudesmau 2 Bu niniugIdsou 10 meiufidrgiugsy

[

2 v il
une 1 uag KING lagldiniesninumariifadontuy foreground agsaidengnuaundufid



11

.

ugnssnIndifoaiugsudremsfadeniuy background TaolFyain38aning SSR, EST-SSR

naz 1SSR aud hi'ldigen Teanududumumaiil woa Usunad Tunveawussulugnuan
@ < ' A <3 /. [ VA A

nau BC,F, ¥4 ldningnannld una 1 ifluiugiu Ae 87.2-97.6% udiiia a3 124 background

lugnuaundy BCF, 9 18vnguaui e KING duiussn worlsuad Tunvesiugsugaeia

[ aa <t =) o Jda ¥ EY

84.7-100% gnHaunal BC,F, NHfsunad Tuumileunuisugagauisdunaniniiuduniu

' o A aa ¥ & <

aalsalugageluszaudesdfianis msAnmiadainaaslfiiuialsz Toxivesnis 19
& S ' o/ = 4 ' @ o AV v S

waeaning Tanasislumsaam@enies Insnaunduvesgneaunduf 1d91nn1ss by

¥ ¥ v ]
mart wenantmsiuiliulsindunulsalusauarswilanld szifuilszTomivents

=

a4 o o oY Q o L A4 @Y s Z
Nﬁ@\ﬂ?l"llﬂ?WUﬁW1u1’nuﬁT’H'5“]J1‘l’)"1uwuﬂ'ﬂullu3T'Llllfniiz’ﬂ’lﬂﬁllﬂ\i lsn 53“7]\311!53‘UUHTB¢15

il

AUNTH luDUIAA

a ~ & o a4 A A o =8 - e
AU NIFUNA U lagmsHaany MUFRUNANEY  Fn  wayuna
Unsdnu 2562 aoileveemsdniinm L «u.ww/

P ot ' \l
MBI F1NTINS NHIITI Wy mos 0190



WITSARUT CHUEAKHUNTHOD : DEVELOPMENT OF MUNGBEAN
BREEDING LINES WITH IMPROVED RESISTANCE TO CERCOSPORA
LEAF SPOT AND POWDERY MILDEW BY MOLECULAR MARKER
ASSISTED GENE PYRAMIDING. THESIS ADVISOR : PROF. PIYADA

ALISHA TANTASAWAT, Ph.D., 90 PP.

ISSR/ISSR-RGA/MARKER ASSISTED BACKCROSS BREEDING (MABB)/SSR/

Vigna radiata (L.) Wilczek/Vigna mungo (L.) Hepper

The development of mungbean with broad spectrum resistance to Cercospora
leaf spot'(CLS) and powdery mildew (PM) could be achieved by molecular marker
assisted gene pyramiding through backcross breeding. The objectives of this study
were to 1) select donor parents possessing each of resistance genes for CLS and PM
from V4178 and another PM resistance gene from V4785, 2) select recurrent parents
based on genetic polymorphism compared with donor parents at marker loci linked to
these CLS and PM resistance genes, and 3) pyramid multiple resistance genes into
high yielding mungbean varieties through marker assisted backcross breeding
(MABB). The first experiment was carried out to select the suitable parents by means
of marker polymorphism analysis with 6 marker loci; inter-simple sequence repeat
(ISSR) (I185420) and ISSR-anchored resistance gene analog (ISSR-RGA) (142PL222)
markers flanked a PM resistance gene in V4718, simple sequence repeat (SSR)
(VR393 and CEDG084) markers flanked a CLS resistance gene in V4718, and ISSR-
RGA (I27R211 and I27R565) markers associated with a PM resistance gene in
V4785. In this study, 36 hybrids were subjected to selection of donor parents with

a CLS resistance gene (from V4718) and 2 PM resistance genes (from V4718 and V4785),



while selection of recurrent parents was based on 23 mungbean varieties/lines. From
total of the 36 hybrids, only 10 were present with all 6 marker loci associated with
CLS and PM resistance, thereby being used as donor parents. While Thai certified
variety (SUT1) developed by Suranaree University of Technology (SUT) and one
promising plant introduction derived from the World Vegetable Center (KING) were
selected as recurrent parents in MABB because of their distinctive allele
polymorphisms among 6 marker loci compared with the donor parents. The second
experiment was conducted to pyramid a CLS resistance gene and 2 PM resistance
genes from 10 donor parents into SUT1 and KING using foreground selection by
those of marker loci. And backcross (BC) progenies having close genetics with
recurrent parents were selected by background selection. Background selection was
carried out using other SSR, EST-SSR, and ISSR marker loci unlinked to these
resistance genes. Recurrent parent genome (RPG) recovery of BCoF, in the crosses
that used SUT1 as recurrent parent was 87.2-97.6%. While background analysis in
BC,F, from the crosses using another recurrent parent (KING) reached 84.7-100%
RPG recovery. Some of the BCF; plants with the maximum RPG recovery were
highly resistant toCLS under laboratory condition. This study revealed the usefulness
of marker assisted selection (MAS) to accelerate backcrossing of these BC plants.
Moreover, it can be expected that the improved CLS and PM breeding lines of SUT1
and KING will be beneficial for the production of resistant mungbean varieties useful

for prone areas with disease epidemics and organic farming systems in the future.
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