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AULASYA
AMNFW2INADY
(Environmental

stress)

ANULASYN
AMNAINTIN

(Biotic stress)

AULASEA
SR GRS ERL
(Abiotic stress)

J Walsadia (pathogens)

WNAIARINY (insect pests)

%4 ¢ o/

AANSNY (animal pests)

U

L YUNY (weeds)

11 (water)

— ¥10U1 (drought stress)

— 13"11/i’3&| (flooding/ water logging stress)

— 9unNAEN (heat stress)

9NNl (temperature)

9

LI

N
afiin (cold/chilling/freezing stress)

ANLUNLESES (high light intensity)

Leig (light)

d15A3 (chemicals factors) =

AMduEss (low light intensity)

Led UV (UV radiation)
— lanzuin (heavy metal)

l

UaNEN199101A (air pollution)

— {J29un19AU (edaphic stress)

— #@15MINARgINY (pesticide)

ANULANRNLNGD (salinity stress)

A1 pH

—  ANugANaNYIlvasAY (soil fertility)



Breeding cycle

Objective Solution
Process)
Breeder = I] d"ﬂt‘:ié
: Product designer R sagT
Raw material New varletles
(Input) (Output)
Implepment

Problems

CuItivatln
(Shelf life)
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Plant
breeding

S ——

Conventional Plant Breeding Methods

—  Selection

—— Hybridization

Backcrossing

Local cultivar

Introduction
(exotic cultivar)

—=P1 x P2
F1
F2
F3
F4
F5
F6
Fn

— P1(D) x P2 (R)
F1xR
BC1F1 x R

Evaluation and selection
) . .
for given traits

New cultivars
(new genotype)

BC2F1 xR

BC3F1 xR
BCnF1

—

BCnF2 -

1

Evaluation and selection for given traits

Evaluation
and selection mmm)
for target trait

New cultivars
(same genotype)

I
I
I
I
I
I
I
I
I
I
:
I
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= Mutation

= Genetic Engineering,

Gene Editing

A
1
1
1
1
1
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New cultivars
(modified genotype)
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Tall and semi-dwarf rices




Well-drained Flooded

http://www.plantstress.com/articles/waterlogging_i/waterlog_i.htm



Excess water stress

upland rice lowland rice

b 4 oy gt
I Ty iy

Waterlogging Flash flooding Flash flooding
Slow flooding Slow flooding




Nishiuchi et al. Rice 2012, 5:2 | Excess water stresses I
httpy//www thericejournal.com/content/5/1/2

Submergence Waterlogging

N Water level

Internal aeration Growth control
Formations of . / \ Formations of
aerenchyma Quiescence Escape aerenchyma
and strategy strategy and
leaf gas films (SUB1A) (SK7 and SK2) barrier to ROL

Figure 1 Strategies of adaptation to excess water stresses in the form of submergence or waterlogging in rice plants. Rice can adapt
0 submergence by internal aeration and growth control. For internal aeration, rice develops longitudinally forming aerenchyma and leaf gas
films. On the other hand, some rice cultivars can survive under submergence by using special strategies of growth control: a quiescence srategy
or an escape strategy. The Submergence-TA (SUBTA) gene is responsible for the quiescence strategy, which is important for survival under flash-
flood conditions. The SNORKELT (SKT) and SNORKEL2 (SK2) genes are responsible for the escape strategy, which is important for survival under
deepwater-flood conditions. Rice can adapt to soil waterlogging by forming aerenchyma and a barrier to radial O loss (ROL) in the roots.




Lysigenous aerenchyma formation of rice root

Drained soil conditions Waterlogged soil conditions

OCL Barrier to ROL

Aerenchyma

OCL 02 02
Cortex 02
Stele
Outer cell layers (OCL)
Radial O, loss (ROL)

T. Yamauchi et al./Field Crops Research 152 (2013) 8-16




Figure . Transverse sections of adventitious roots of (a) rice an (b) maize taken 50 mm from the

root apex and showing aerenchyma formation. Note the cubic cell packing in the rice cortex
contrasting with the hexagonal packing in maize. (Micrographs courtesy E. Armstrong)

http://plantsinaction.science.uqg.edu.au/edition1//?qg=figure_view/875




‘Flash-flood” and ‘quiescent strategy’

‘Deepwater flood’ and ‘escape strategy’

Dry or

shallow water

EDrynr

Complete
+ shallow water

submerged

‘Flash-flood'
around 2 weeks

Dry or . Partial ' Partia
shallow water ; submerged | submerged
: !

:

Vermemmeeeme emm--
Bl e e " o e s B e e e
bad e R L 3h

‘Deepwater flood’
for several months

Hattori et al, 2011




Tolerance ~Intolerance

Submergence

v

Ethylene ~—mm—> a-amylase

sucrose synthase

>~ ¢ Shoot elongation |
‘Elash-flood : Sub1A Carbohydrate consumption
around 2 weeks ethylene resptiwse factors (ERF) ¢
Die

Stabilize the SLR1, SLRL1 protein . ca
Enhanced the enzymatic activities s,-zl,o,,ﬁ:g

of PDC and ADH
Slender rice-1 (SLR1), SLR1-like-1 (SLRL1)
Pyruvate decarboxylase (PDC),| alcohol dehydrogenase {ADH)

Shoot Elﬂngati[}n Hattori et al, 2011
Carbohydrate consumption GA

Restart growth using conserved energy




‘Arborio Precoce’ (‘AP’) and ‘FR13A’ plants under submergence.

A Minimal Partial Total

ISC | !n ‘ } l ! ! | -]

‘FR13A’ ‘AP ‘FR13A' ‘AP ‘FR13A' ‘AP’
B 30
o ‘AP’

T - - FR13A i - /{},
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= ? I o= ] 1
> A |
o -
SR /
s e
& f T B ]

o i PR I i " P " A L P — L A
03 710 14 18219 0 3 7 10 14 1821 0 3 7 10 14 18 21

Time (d) Time (d) Time (d)

C 100f =
2 8sof b
.'g 60. 3 * ¥ 3
z 40t
=
0w 20}

‘FR13A ‘AP’ 'FR13A’ ‘AP’ ‘FR13A’ ‘AP

Parlanti S et al. Ann Bot 2011;aob.mcr086

. N ANNALS OF
© The Author 2011. Published by Oxford University Press on behalf of the Annals of Botany
Company. All rights reserved. For Permissions, please email: journals.permissions@oup.com
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Dry or . Partial
shallow water :  submerged

Submergence

.

Ethylene accumulation

'

SK1, SK2 v
(Snorkel1, Snorkel2) -
putatﬁle ERF GA accumulation

i-:,. and/or
i GA signal transduction

Regulate
downstream genes .-

‘Deepwater flood’
for several months Internode elongation

Hattori et al, 2011
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Drought Stress in Rice: Root architecture

Zhenshan97B VS IRAT109
(Shallow Rooting) (Deep Rooting)




Basket Method

S A plastic mesh basket

. Filled with soil
'

¢

| Installed in © 12 inch pot
filled with the same soil

(Modified from Uga et al., 2011)







4 RAG: Root Architecture Graphics

Root
Architecture
Graphics

SN (RAG) developed by Pichtawit Sapparojpattana

Selected Calculation -

| [=]
SideBot File (Tanee's Pattern) | LOAD |
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Plant Responses Under Salt Stress

A . /L~
5

Ionl?ﬁé

K* deficienty/ exfes

X/

Signal transduction

da* influx

{ _—
AP

Na* to W
» Leaf senefcenge
Inhibitions of
photosynthesis
protein synthesis
enzyme activit\y r

e
—— -

Plant growth rate

Osmotic

effect

lonic
effect

Signal transfluction

(Horie et al., 2012)

Osmotic stress
Ay

a ------ &

djustment

4sCytoplasm

.[ -
Na+ comp ‘ mentation

I -------- %
e /Ionf\o \q

! «/ Na+exy l

:.

1

I |

° Sodium ions

Salt condition

tlon ofl ns/soluteg or a




Salt Screening Based on the Modified (Modified IRRI, 1996)

Standard Evaluation System in M,

2 weeks

\ Selected tolerant
plants compared
Salt screening with 80 mM with Pokkali

PTT1 seeds
germination




‘ Fig. Growth comparison of the six-M4-seIected promising mutant
lines, PTT1 and check variety (Pokkali).
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Figure 1. Experimental layout of the line source sprinkler irrigation system.
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Broad spectrum resistance (BSR)

llllllllllllllllll : . Res]stance . MOderate |:| Susceptible

@ @ 5

IR 64 = KDML105 Sariceltic
0.92 : 0.54

" J¥laans
® Germplasm
® Backcross breeding

" Gene mapping —> Marker assisted selection (MAS)
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2. M3NONAYWUE (Mutation)

Spontaneous mutation

Induced mutation

TN

“ 4
/
g

— lonizing radiation

—— Chemical mutagen

»ap_dqllp illl>




Irradiation in rice

Gamma irradiation

(Rice Department, 2000)




3. MSHANINFHANY (Interspecific Hybridization)

O. sativa
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MIHIN KIS U

TR
KEK kTK \k:k “:[\ jm{ ¥¥ x Random markers

11 12

Specific location markers

sy v CR LA
P T wr Wy T
oo w ¢
® 15 25 35 118 128
Marker A =
QTL location
Marker B Marker B 12L
11L
2L
< 3L
—~ 1L
- HE HH— } & HEH—HHE )
> g \
) // Exon? \\\
A N
TGAAAC TGGT.UA& TTCAGCTGCTCC Non- aromatic rice
TGAAACTGGTAAAAA: = = = = = - CTTCAGCTGCTCC Aromaticrice

§-bp deletion




QTL mapping for blast disease resistance

KDML105/JHN Azucena/IR64
Chr.1 Chr.11 Chr.2 Chr.12
A A i A h A A
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Xa21 resistance to Xanthomonas oryzae pv. oryzae

1977 Oryza longistaminata lines
originating from Mali, Africa,
noted to carry broad-spectrum
resistance to bacterial blight

1987 Xa21l transferred into 0. sa-
tiva background through inter-
specific hybridization (Khush
et al 1991)

1990 Xa21 locus RFLP mapped
(Ronald et al 1992)

1992-95 Map-based cloning via bacte-
rial artificial chromosome |li-
brary construction (Wang et al
1995); Xa21 sequencing and
demonstration of engineered
resistance of a susceptible
genotype (Song et al 1995,
Wang et al 1996)




Identifying genes with significant traits for agriculture

QTL: Quantitative Trait Loci Genome-wide
Association Study:
GWAS

GWAS analysis

Matergals: Crossed-populatl_on betvx{een Materials: a variety of plants
2 cultivars (F2, recombinant inbred lines
etc)
DNA it S
markers 9
o A A A G G G DNA
= Estimating xan variants
. that the target l . .
Trait -+ =) Trait & Estimating
values b SENSIBEONCN | walues = that the target
to the DNA I ene is close
rkers X 9 ;
e to the DNA
DNA DNA variants
markers l l l l variants A G
Issues:only the 2 parents are analyzed. time and Issues: Owing to population structure and linkage

&esources required to produce materials / \c_i_i_s».e_qy_ii_i_b_r_i_qm.ﬁi.t,ig_c_i.i_f_f_i_c_u_'_t_tg_i_d_e_o.tiiy.gtioe_s
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Boom — Burst cycle

(Sirithunya et al. 2000)







Conidia Isolation

(—
Blast sample Incubation with high humidity Cor"' dia isolation
at 25-28°c for 1-2 days l25-28°c, I day
- ?5 -
Culture o RFA medium Culture on RFA Selection for 1
with ﬁltel\ aper medium for 3-5 day germinated conidium

(—

Dry for 14 days in desicator Cut into small pieces Storage at -20 ‘c




Inoculation steps

D

Culture for 7-10 days Scaping to induced conidia open prri dish 1-2 days
J

Spraying inoculum Inoculum (5x10” conidia

/ml+ 0.5% g

i l—/

\ \\‘
Y + GRS
ncubation in green

Incubate at 25 éC vx;ith

Evaluation oI disease reaction

high humidity, over night house 7 days after 7 days of inoculation



M

Iefenses
TR are achvated

Gt e

Jia et al. (2000)
etalloprotease

(c)

_ Defenses
" are activated

nert et al. (2004)

i i . ENDS in Biotechnol
Putative polyketide synthase/ Peptide synﬁ. DS In Biotechrology




Variety A . " Variety B Variety A . Variety B
(Recurrent parent/ (Donor parent/ (Recurrent parent/ X (Donor parent/
Susceptible variety) l Resistance variety) Susceptible variety) \L Resistance variety)

X F,

el

BC,F,

BC,F, ! @ ‘
|®
'®
|®

BC,F,

Variety A +
resistance gene (rr)

Variety A +
resistance gene (RR)




Linkage drag
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CONVENTIONAL BACKCROSSING
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Conventional breeding

Large segregating population

Molecularbreeding
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Type of DNA marker in MAS
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RM212 and RM319 RM179 for blast RM190 for Naro1 for
for blast resistance resistance gene waxy gene aromatic trait

gene in JHN variety in IR64 variety
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Pyramiding line + Refugia seed [sogenic lines




;ﬁﬁ = non-resistant beatle
;ﬂ? = rasistant bestle

field without refuge field with refuge
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IRM: High Dose and Refuge

Insect resistance management (IRM) 6 A RIB (Refuge-in-the-Bag)
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P1201709nNUZa 105 Aruntulsalus (2558)

KDML 105 KDML105 + QTL, + QTL,




q91

nagnsuanlun1susudsanuginsaiuniulsaLazuas: Gene Pyramiding %50
Isogenic Lines Luu Multiline
AATINFIAYVDINITUTNITIANITAMUAUMIUTULNAY TnaLanIznannis "High Dose
and Refuge" Fadudssndusgndlunissnenuszansmnussmaluladnsanuys
Wugnssulvidsdiu
TunaunisuiuussRusivlidumussnnuandouiilimanzay Jsnsaungy
AauAN131UNY MsAfiney uazmsdasiunsléwusiniuaznshnanuna
fpgepnudnTavesiusdnn Aldsunisusuuseiusiinuniuderiviauds uas
aunulsalng




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45: 3. การผสมข้ามชนิดพืช (Interspecific Hybridization)
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73

