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e The scramble for natural resources

« How science can help —the state of ag
R&D today

 Reinvigorating agriculture: kick-
starting the S&T based innovation
engine

 The contribution of CGIAR
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Inflation-adjusted prices of maize, wheat, rice,
soybeans, and oil, 1990-2011

Weekly agricultural commodity

prices (US$ per metric ton)
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s BIDCO acquires
! 26,500 hectares for a
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Development of semi-dwarf, high-yield, and disease-resistant
varieties, 1960s-70s

Increased fertilizer use
I\/Iasswe mvestment in |rr|gat|on
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Producing
70% more
food by 2050,

without
destroying
the
environment

. UN, K.Parl ,' _-
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« 75% from land already in use

« By small-scale farmers,
majority women

« Where the food is consumed
In a climate smart way
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Grain yield (t ha™)
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WP (estimated potential / typically 1-2 kg/m3)
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* |IRRI, Ideal conditions

3 crops of 7 t/ha: 21t/halyr
* Philippines, irrigated.:
2 crops of 4 t/ha: 8 t/halyr
e Africa, upland rice:
1 crop of 2 t/halyr
L*J Consor tium
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e Life Science Revolution — molecular biology:
v Molecular markers for marker aided selection
v’ Characterizing genetic diversity
v" Creating new gene pools

* IT revolution:
v’ Laser/GPS based land leveling
v’ satellite information to predict crop growth
v’ cheap sensors from soil moisture to weather
v" mobile phones for extension and market info

LAJ Consortium
==
ﬁﬂ
CGIAR is a global research partnership for a food secure future CGIAR |




$100,000,000

$10,000,000 -

$1,000,000 -

$100,000 4

$10,000

$1,000

Cost per Genome

(I

"”\HM National Human

IHII Genome Research
Institute

genome.gov/sequencingcosts

Moore's Law
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Nanopore Technology
Will Lower Costs Even More
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60 donors loosely coordinating through CGIAR

15 independent research centers

e 3000 bilateral projects

e Unrestricted support down from 50-60% to 20-30%
 Overhead costs 24% on average

* Very little strategic research

 Funding stagnant at about $400M/yr
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US$ million
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 Donors united in CGIAR Fund

e Centers united in CGIAR Consortium
16 CGIAR Research Programs

e Core support through Fund ~ 35%

e Overhead costs down to 16%

e Some space for strategic research
 Funding up to over $850M in 2012
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US$ million
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Overarching themes

Gender

Capacity Strengthening
Partnerships/Stakeholder Engagement

Improve
sustainability of

Improve

Improve productivity,

productivity and
profit for crops,
fish and livestock

natural resource
base, climate
change adaptation

profitability,
sustainability and
resilience of

Improve policies
and markets

Improve nutrition
and health

and mitigation

farming systems

\< A A \ \ >/

Reducing Rural Poverty, Improving Food Security, Improving Nutrition and Health,
Sustainal_:ly Managing Natural Resources
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Durable
disease-pest
resistance || €4 Rice

Grain quality

Future
challenges

Current
problems

Rice Diversity as Foundation
Conserved Germplasm
Breeding Lines
Specialized Genetic Stocks

CGIAR is a global research partnership for a food secure future

dissemination

Genotype-
phenotype
association

conservation

brtium

| e
CGIAR



SNP OryzaSNP Rice SNP Sequencing
: resequencing Consortium Genebank
discovery - o
(McNally et al (NGS_o_n 100 lines: (3800 lines in first
\_2009 160Kk S{S)j K 27 mIIITSNPS)/ S phase at BGI) )
44k SNP chip || 1M SNP chip
(Zhao et al. 2011; (Cornell University
Cornell University) and IRRI)
4 N
_ 2,015 KASPar assays Trait-based _
High-throughput (GCP/KBiosciences) functional ‘_PUb“Shed
' enes,
genotyping Custom 384-SNP sets <IN markers Q%_S, and
\_ (IRRI, Cornell, others) ) \for breeding SNP info
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Accessions

AfricaRice Rice 20,000
Bioversity Banana, Plantain 1,298
CIAT Beans, Cassava, Tropical forages 65,635
CIMMYT Maize, Wheat 155,129
CIP Potato, Sweet potato, Andean Roots & Tubers 16,495
ICARDA Grain legumes, Wheat, Barley, Forage & range 134.160
crops
ICRAF Trees 5,144
ICRISAT Dryland cereals, Grain legumes 156,313
ITA Banana, Plantain, M\a;ize, Cowpea, Cassava, 28.286
am
ILRI Tropical forages 18,291
IRRI Rice 110,817
Total 711,568

CGIAR is a global research partnership for a food secure future
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Number of Samples
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302482

Source: Collections online databases,

publications, and

personal communications between Trust and Genebank Managers, 2008,-2010
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& Microscope to
"™ marketplace

i v Better varieties,
more quickly

v/ Access to
planting
material for

small-scale

farmers
\ v Biodiversity
Ml v Biofortification
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e 2-10 dollars of
economic benefit for
each 1 dollar
Invested

e 7,250 improved

varieties developed

» Total 60% all area
planted with
Improved varieties

@ Consortium

S#Z

CGIAR is a global research partnership for a food secure future CGIAR




il ° 98% wheat from CIMMYT

Wi !/; $750 million increased value
f f’ Broad bean (fava bean) and
M [ lentil germplasm from ICARDA
i , Chickpea disease resistance

" and barley drought tolerance,
| f from ICARDA
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Extra money
from maize to
pay school fees,
finish house,
build chicken
coop.

Sharifa Numbil,
Tanzania
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Doubling

i) vitamin-A
consumption
among those
most at risk of
«Ndeficiency and

Its devastating

iconsequences
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Climbing
beans are
three times
more

productive
than bush
beans

Photo credit: Neil' Palmer/CIAT
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ACIAR and the WorldFish Center
have invested in commercial
cultivation of sea cucumbers in
Vietnam, the Philippines, Solomon
Islands, New Caledonia, Fiji and

Australia since the mid 1990s.

In Vietham sea cucumbers are

grown in shrimp ponds, and in

Photo credit: WorldFish Center

rotation with shrimp.
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http://aciar.gov.au/
http://www.worldfishcenter.org/

Planting trees that improve soil quality can

t crop yields for African farmers.
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Fertiliser tree systems (FTS) also help boost food security and play
arolein "climate proofing" the region's arable land.
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e ACIAR 2011 impact assessment

of IRRI’s rice breeding in
Vietnam, Indonesia, Philippines

Benefits: $1.46 billion per year
from 1985 - 2009

“This means farmers are now harvesting more
rice per hectare, which not only lifts them out of
ntemational e AT poverty, but contributes toward the worldwide
Varleta vieq | Troggperte challenge of feeding the estimated global
outh-East Asia - o ]

population of 9 billion people in 2050,”
Minister for Foreign Affairs Kevin Rudd,

September 2011.
ACIAR IMPACT ASSESSMENT SERIES

CGIAR is a global research partnership for a food secure future
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The food price spikes of 2007/8 led to a scramble for natural
resources; e.g.land grabs in Africa.

Science can help to grow more food with less land and water
— through sustainable intensification.

The new CGIAR has developed a strategic portfolio of
research programs for a food secure future for all - without
wrecking the planet.

CGIAR’s work also benefits Australia.

Australia’s strong support for CGIAR through ACIAR and
AusAid is critical and much appreciated.
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