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faeenamslmalulas MAS (Marker-Assisted Selection)

Gene pyramiding

Bacterium leaf blight resistance (Xa-21) X Submergen ce toleran ce
BC F,

Bacterium leaf blight resistance (Xa-21)

Submergence tolerance

Donor allele Donor allele

Waxy gene

Submergence toleran ce PR T Good quality
Al <:| Insect resistance
Bacterium leaf blight resistance (Xa-21 ; b i : BCLF,

Develop tighty lin ked m arker
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Weuun2nanay(Golden rice)

Professor Ingo Protrykus was Doctor Peter Beyer 16
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GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996-2011)
180 =1~ Total Hectares B 29 Biotech Crop Countries
160 — —} Industrial »
& Developing ' g

140 =

120

100

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

A record 16.7 million farmers, in 29 countries, planted 160 million hectares (395 million acres) in
2011, a sustained increase of 8% or 12 million hectares (30 million acres) over 2010.

Source: Clive James, 2011.
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Biotech Mega Countries

50,000 hectares (125,000 acres), or more

1. USA 69.0

2. Brazil* 30.3

3. Argentina* 23.7

4. India* 10.6

5. Canada 10.4

6. China* 3.9

7. Paraguay* 2.8

8. Pakistan* 2.6

9. South Africa* 2.3

10. Uruguay* 1.3

11. Bolivia* 0.9

12. Australia 0.7

13. Philippines* 0.6

14. Myanmar* 0.3

15. Burkina Faso* 0.3
29 countries which have adopted 16. Mexico* 0.1

Increase over 2010 . biotech crops 17. Spain 0.1
in 2011, global area of biotech
crops was 160 million hectares, Colombia* Czech Republic Romania
representing an increase of 8% Chile* Poland Sweden
over 2010, equivalent to 12 million Honduras* Egypt* Costa Rica*
hectares. Port Slovakia Germany
Source: Clive James, 2011. 5eve Oplng Countrles
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The need for ethanol by ,
) Target: In 10 years,
2020 could require an  double the ethanol productivity
additional 20 Mi ha of per hectare,
sugarcane * produce over 15 Bi1 L in the same

area used today.

il New GM varieties developed by Brazilian private
I ¥ and public companies:

.\ * 40% more sugar,

 Insect Resistant and

« Herbicide Tolerant

Adapted from: Alda
Lerayer, August 21, 2008
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Million Hectares

B Bt Cotton (Mha)

s Total Cotton Area (Mha)

% Adoption

Adoption Trend Line
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oHIAAN - 2012 - 2015
NEW & IMPROVED BIOTECH CROPS

¢ Several new biotech crop options --- 3 examples

®* 2012 —first stacked HT/IR soybean, particularly Brazil

® 2013 - first drought tolerant maize in US; in Africa ~2017

¢ 2013/14 — Golden Rice in the Philippines; US, omega 3 soy

® Other candidates before 2015 include: several dual-action
products for more effective & durable pest and weed
management; and possibly biotech sugar cane in
Indonesia

¢ Biotech applications for “Speeding the breeding” — MAS
and others, plus biotech crops, to provide a faster
response to more severe and rapid changes in climate



“To develop the future “I strongly emphasize to
agriculture, mainly rely on develop transgenic technology,

In particular, the recent global

.. food shortage greatly
technology. strengthened my belief.”

Deng Xiaoping Wen Jiabao

bio-engineering and high




Bollworm Resistant




PRSV-Resistant Transgenic Papaya

South China Agricultural University

iy A JEAE 0 3 AE AR

Symptom in papaya showing PRSV
infection

A L

Field trials of GM papaya
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Significant Improvement in
Roots of HS1 Transgenic
Rice Plant

Actinl-HS1 WT

ActinI-HS1 Actinl-HS1
= I ] -




Plant Architecture Related Genes

Cloning of Tiller Angle Control Genes
and

TACI (Tiller Angle Control 1)

o y ! Ii L
W

“.

\} i

Lietal. (2007) Cell Res 17:402-410 Yu et al. Plant J 2007, 52: 891




Plant Architecture Related Genes

Cloning of Ideal Plant Architecture
Gene

ipat TN1
IPA1 (Ideal Plant Architecture 1), a semi-dominant gene, which
determine the tiller’ s angle and number, lenth of leaf and panicle, and

can be used to increase yield of vaneties. _
Jiao et al. (2010) Nature Genetics




Panicle Shape Kelated Genes

Cloning of Erect Panicle Gene

determine
the shape of rice
panicle, and
significantly
increase the
yield per rice

plant

Vet al. (2010) Geneties 184: 343-350
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Cloning of Panicle Architecture
Related Genes

Wi

regulating
panicle erect and rice
grain density, and
related with grain

production
NiL-dep! NIL-DEP1

*S-bp deletion
dep 1

T:I'!. atcctti rpramature stop

ATG TGA

Huang et al. 2009 Nar Genet
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ANUNAINAYNYINY GMOs :

¢
AYHAUNYHE (Human RoseX

With compliments from

Dr. Malee Suwana-adth
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