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Common Threats to Agriculture in AEC

e Environmental pollution

* Rapid degradation of genetic diversity
« Extreme climate changes

e Population exploation

* Widen income gap

 Emerging diseases outbreak




Climate Change Affecting Agriculture

* Average temperature increases yearly
productivity reduction

» Abrupt changes in temperature cold vs heat
Increasing seed sterility

sIncreasing sea level leads to completely flooding
tidal wetland

*Frequent insect pests outbreak




Genomic breeding

Precision farming

! } Food Biotechnology

= S




Competition from other Jasmine aromatic rice

USA
Vietham

China

-Jazzman

-Vietnam Jasmine Rice (Jazzman?) in Long Anh
-Export volume 100,000 Ton/year

-Hybrid Liangyou Peite (Hunan)

-10.8-11 ton/ha, good resistance to diseases and
insect pests

- Ratooning for 4 years, 2-3.3 ton/ha
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Plant Variety Protection

v Ruwulflas-Wugiaaadia: nstunsidaunus

vWuaWalui Plant Variety Protection \

*AMUANNTHNAALATNTNTEANLUIAWUT |
«langununanugnulnd PVP Act. \
v Tddannadseauuuinié International Unlon of Protection of
New Varieties of Plants (UPOVT—_—"S‘;""'—;\
v WugWe GMO |
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UPOV
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Country

Thailand

Vietnam

Singapore

Lao PDR

Cambodia

Japan

PVP

PVP Act 2542

IP Law 2549

PVP Act 2547

IP Law 2550

No

PVP/enforcem
ent

UPOVI1l

Unratified

Ratified
2549

Ratified
2547

Unratified

Unratified

Ratified
2543

Protected
Plant

33 spp

68 spp

2 Seeds

27 Vegetable
17 Ornamental

14 Fruit

15 ssp

All

Registered Duration

Varieties
ND

62

ND

ND

ND

20,147
(2553)

12-27

20-25

20-25

15-25

Coverage

Seeds

Propagating
Harvested
material

Seed
Harvests

Seeds
Harvests

Processed
Products

Seeds
Propagating
material
Harvested
material
Processed
Products

Scope of
Breeder

Commercial
Seeds
Propagation
Sale,
Market

Production

Propagation
Marketing
Export
Import

Production
offering to Line,
Export

Import

Stock
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Can we pgotect our valuable plant cultivars H rd
from unauthorized used (piracy) ? \“ &/

#

Without ratifying UPOV ?

Can genomics help ?
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'
Opportunity for Jasmine Rice

J\/ Available genomic and biotechnology tools

v High research priority

_‘ f - v Rich genetic diversity for aromatic rice
'J v" High demand from consumer market

A% v Available human resources for
A\ genomics/ biotechnology




Breeding strategies

Strategy I: Mutation breeding

Strategy Il: Conventional breg

Strategy lll: MAS breedin ’
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Marker-assisted Selection

v’ A selection program based on DNA markers positic
a putative genetic locus or quantitative trait loci “OT;
determines natural genetic variation in a populati

Gene Pyramiding
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1959

2003

2005

2007

2012

2015

Road-map to Super Thai Hommali Rice

KDML 105

RD 15 RD 6 Gamma ray
Hom Mali 80 earliness Aromatic waxy  radiation
Flash flooding (1978) (1977)

Hom Mali 821 Hom Mali 822 |
Bph (Q12) BLB ( Xa21) |
| RD 33 (Hom Ubon) |

Hom Mali 83 Neck blast I 2007
Sub+ Bph(Q12) + BLB (Xa21) (2007) v

Thanyasirin
2012
RD6+blast
v v
Hom Mali 84 (2012)
Hom Mali 811 Hom Mali 812
Sub+ BLB+ Blast
salt Deep Root
xa5, Xa2l Q1,Q11
]
Hom Mali 85 Rice Department, Ministry of Agriculture and Cooperatives
N Sub+ Salt+drought Rice Gene Discovery
g BLB+ Blast(Q1, Q11) Rice Science Center

xa5, Xa2l Environmental-friendly rice



Essentially-derived variety (EDV) : UPOV 91

U Mainly derived form the original variety (similarity by genomic descend)

Discernable from the original variety

1 Identical to the original variety for these characteristics by genotype or

the combination of genotypes of the original variety




Derivation of EDV

 Natural or mutagenized
J Somaclonal variation
] Natural variant individual

1 Backcrossing

L Transformation




Initial Variety (V)

“Essential characteristics”

Essential
combination of

Genotype of IV

Mutation
Somaclonal

v

Essential-derived
variety (EDV1)

EDV2
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