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300N 1 56,000 GiuGioU
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Distribution
of Asian Vigna species
in Thailand

(
-




Mungbean Vigna radiata (L.) Wilczek

aoludna Vigna Manludszinalng

5. )
A01g0H0UU (mungbean: Vigna radiata)

kﬂhf)lﬁﬂoﬁ:)ﬁ'l (blackgram: Vigna mungo))\ Jack
0094 (azuki bean: V. angularis) - \ 2

ﬂ:)ll:)ll’l\lllm (rice bean: V. umbellata) -

ﬂ:)Wll (cowpea: V. unguiculata cv-gr. Unguiculata)

200Ny (vardlong bean: V. unguiculata cv-gr. Sesquipedalm)

f01SY (bambara ground: V. subterranea)




Vigna Subgenus Ceratotropis.. ... sme: mngen

Species: V. radiata var radiata ----

Common name: Creole bean @----
Species: V. reex-pilosa
Origin: Southeast Asia

Use:

o Common name: Mungbean (wild)

: Origin:  South Asia ! Species: V. radiata var sublobata &
Use: Food ' Origin: South Asia ?
H . : Use: Forage food xc“

Common name: -

Species: V. trinervia
Origin: South and southeast Asia
Use: Cover crop !

- ... Common name: Blackgram
Species: V. mungo var mungo
Origin: South Asia

Use: Food

Species: V. mungo var silvestris
Origin: Asia
Use: Forage food

Commeon name: Jungli bean ®----
Species: V. trilobata (L.) Verdc
Origin: South Asia

Use: Forage, food cover crop

----a Common name: Rice bean
: Species: V. umbellata
: Origin: Southeast Asia
: Use: Food
Forage food :

“s.....@ Common name: Rice bean (wild)
Species: V. umbellata var gracilis
Origin: Southeast Asia
Use: Forage food

Common name: Moth bean @----*"
Species: V. igna aconitifolia

Origin: South Asia

Use: Food cover crop

® Common name: Azuki bean
Species: V. angularis
Origin: East Asia
Use: Food

-® Common name: Azuki bean (wild)

Species: V. angularis var nipponensis
Origin: East Asia

I Use: Forage food I



Source of Vigna spp. genetic resources

1.Asian Vegetable Research and Development
Center (AVRDC), Taiwan

2.Department of Agronomy, University of
Missouri, USA

3.Indian Agricultural Research Institute,
New Delhi

4.Azerbaijan, USSR

5.College of Agriculture, Los Banos,
Philippines
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noluana Vigna iimsousndua:sousouls {ivwou 7,940 accessions
Us:noudou noluana Vigna Idin no@uo@olu no1duo@od1 Azuki-bean Cowpea,
Yard-long bean na: fi'Ol:h Vigna umbellate U2U 6,377, 498, 574, 140 na: 351




( DOA seed Bar

Seed Conservation

Medium term storage

— This room is 86 m? with 24 meter
height.

— Its capacity is about 150,000
accessions.

— Automatic Bullet Crane System is
used.

— PET plastic bottles

4
-M

5° C storageroom



WeNUENITNA I MAZIMana Vigna

Vigna spp. Genetic Resources Storage
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Mung_bea_n_’ __

5,000 accessions of mungbean, blackgram and related
Vigna spp. were storage cold room at CNFCRC



CNFCRC

Mungbean and Vigna spp. genetic resources
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500 accessions of blackgram




NIrar12a21~NWUTr Ur 2 UN129U% ALBRK

NIT @ENUUDT

- IENVINWUD

- NIT@ENNAY (backerossing)

- MTATNVINTUA (interspecific hybridization)
nrndrtRifien rnatswud

- o8

- &IrTonat1ewUd (EMS)
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stigma —=

pubescen ce
10-15 su

ovule

INASMIK (stamen)
_ dUINASHOK (anther)

Maluilazoounas (pistil)
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BCs F4

M5 SR L7
(Recurrent parent) (Donor parent)
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Blackgram Using Mutation Techniques
A




L
[ il — [— J
- ﬂ’?fﬂﬂlﬁbﬂ'ldufﬂrﬁ;'nﬁ (pure line selection)
- n’lrcTaLé'on'R'J{ (mass selection)
- NI GaEONUUUVAUT=381 (pedigree method)

- MIFGaEONUVUVEUT =IBIUr=8Me (modification of

pedigree method)
- MUY WUILVULTUTON (bulk population methoc

- MITUTUVUTOWULVURIUBIONU (single seed descent)
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Molecular blology
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The explosion in molecular markers

Microarrays DGGE ITS
(Internal transcribed spacer )
D.ifferential SNPs RAPD
display AFLP
VNTRs RNA gy
(Variable Number Tandem Repeat) sCADNA ( .
RFLP (single copy nuclear genes) ,
mONAZ  (PENA

Allozymes
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Plant materials




Gntpic data -

[ Methods | __marker genotyping

. T

DNA extraction

— C ——— - P -—

W ABHAABBHHABHHTGBAH ; _.._
Polyacrylamide gel
electrophoresis
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" QTL mapping

Crossing between
Two diverse parents

=

population

Esetﬁng the mapping]

Phenotypic Data Genotypic Data
E);get;"izizz::lugiesign Extraction of Polymerase Chain Electrophoresis by
Heorkia popuI:t? ia genomic DNA Reaction (PCR) Polyacrylamide gel
Collection of phenotypic Linkage Map
data for target traits Construction

Mapping quantitative trait loci for traits
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MARKER-ASSISTED BREEDING
P, X P,
Susceptible + +* Resistant

= Fil !—

. large populations consisting of thousands of plants
2

FEFFFFFF R R F F R R F R R R R R R R R R R R R R R R R R R

xx**lxxxxxllxxxlxxxxlxlxxxlxxlxxxxxlxx

MARKER-ASSISTED SELECTION (MAS)

Method whereby phenotypic selection 1s based on DNA markers

-
<

L

\ i ,1 a i - \



GS 1 a Plant Breeding Program

Test
Training Population / varieties and \ Breeding Population

release
= CRIGES Advance lines

informative for with highest
model
improvement

Phenotype Model , Line Make crosses
(LESLEVE Training Development el advgnce
already been Cycle By SRR Cycle generations
genotyped) AAb

model

Train K
prediction Genotype
\ 2

ew
Germplasm

Genomic selection reduces cycle time & cost by reducing frequency of phenotyping
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= I —— { > ER Ve & - S
Calibration Set e
Training+Validation Test Set (Breeding)
£
- Phenotypes {7
.- Genotypes ;‘{. NG ﬁ‘s “
= GG
.‘ X
|
NON
s Genotyped Phenotypes
‘Nalidation ““iTraining
" Sat Set
Estimate
markers
< effects
Validate
model Train GS model Selection
* RR-BLUP
* BAYESIAN
* R-F
* LASSO
4 . - g b | P—

- 41 4 >



Yrl

Yr2

Yr3

- - .

Genomic Selection

3 years
to parent
selection

F4 GH Advance SSD

F5DL Field Single Row

Seed Increase; GS+PS

F5DL Field Trials
3 Locations ; GS+PS

5 years to
advanced
testing

F5 GH Adv. SSD; Genotype; GS

L= I

- >y =

Phenotypic + MAS Selection

|

-

f

F4 GH Advance SSD
F5 GH Advance SSD

F5DL Field Single Row
Seed Increase ; PS
F5DL Field Single Plot
Yield Trial; PS

F5DL FieldYield Trials
3 Locations; PS

F5DL Field Yield Trials

7 years to
parent
selection

and
advanced
testing

3 Locations; PS

Advanced Regional Testing

GEBV + Phenotype

—

Pedigree + Phenotype
- r -

-’ -~ - .

-3

-~y

Yrl

Yr 2

Yr3

Yr4

Yr5

Yr6

Yr7

D
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:3, WUST117D (Certified variety)
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Vigna mungo (L.) Hepper

MIUGIWIIL 9 WS

Vigna radiata (L.) Wilczek
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&8 Released in 1991
&8 Average vield : 216 kg/rai

&8 Calcareous soil tolerant

&8 Cercospora leaf spot resistant

&% Days to maturity : 60-65




Advantage traits
&8 Released in 1999
by § &8 Moderately resistant to bean fly
| & Average vield : 212 Kg/rai

&8 Calcareous soil tolerant




&2 Released in 2012
&8 Average vield : 226 Kg/rai
&8 Large seed size: 69.0 g/1,000 seed

&8 Suitable for mungbean vermicelli and sprout




= & Average vield : 232 kg/rai
&8 Large seed size: 72.2 g/1,000 seed

&8 Suitable for mungbean vermicelli and sprout







Condominium Toxic- Free Mungbean sprouts
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Advantage traits

“... o Released in 2005

& o Large seed . 59.8 g/1,000 seed
© Average yield . 251 Kg/rai

© Suitable for blackgram sprout



Advan ntage tra
D Released in 2007

l-.

aits

@ Early maturing, 83 days

@ Average yield : 250 Kg/rai

@ Large seed: 57.5 g/1,000 seeds
@ Suitable for blackgram sprout




D Released in 2018
® Average yield : 287 Kg/rai
® Suitable for blackgram sprout

Q Highly resistant to antractnose disease




Chai Nat 6

e Released in 2018
e Large seed size : 66.0 g/ 1,000 seed

o Average yield . 275 Kg/rai

e Suitable for blackgram sprout

o Antractnose disease resistant
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