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Vitamin A

500,000 children each year

Zinc

Estimated 2 billio

Iron

Estimated 2 billion
Iodine

Estimated 1.5 billio

A Massive Problem
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HarvestPlus
Biofortification Strategy

Breed micronutrient dense staple crops with 
higher levels of vitamin A, iron, and zinc that will 
improve human nutritional status when eaten.
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Increased Co2 levels will generally lead to 
higher yields offsetting some of the 
negative impacts (higher temp, drought), 
but will result in lower nutritional quality

Protein and micronutrient levels likely to 
drop (both metabolic processes and 
nutrient uptake at roots affected)

Climate Change and
Nutrients in Plants

Source: Nature, Vol. 448, August 2007
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Consultative Group on Int’l Agricultural Research

CIAT
Tropical agriculture
Cali, Colombia

CIMMYT
Maize and wheat 
Mexico City, Mexico

IFPRI
Food policy 
Washington, D.C., USA

CIP
Roots and tubers 
Lima, Peru

IITA
Tropical agriculture
Ibadan, Nigeria

Bioversity
Agricultural biodiversity
Rome, Italy

ICARDA
Agriculture in the dry areas
Aleppo, Syria

IRRI
Rice
Los Baños, Philippines

ICRISAT
Semi-arid tropical 
agriculture
Patancheru, India

WARDA
Rice in West Africa
Benin

Partners with HarvestPlus



Mineral Nutrient Transporters: 
Their Potentials for Crop 

Improvement 
Kyoko Miwa, Junpei Takano, Hideaki Hanaoka, 

Yuko Nakagawa, Toru Fujiwara

Biotechnology Research Center, Univ. Tokyo

SORST, JST
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http://www.dwlbc.sa.gov.au/land/topics/rootzone/boron.html

Reduction of wheat yield by B toxicity in South Australia=11%
Average annual wheat production in Australia=25 M ton.

Annual wheat import in Japan=4.5 M ton.
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Plant 
elongation

Weeks4

Short-term flooding
1-2 weeks

Long-term flooding
1 months later

New plant type

Rapid elongation  

Super Rice’ for any flooding conditions

Molecular Breeding for Doubly Green  Revolution 
The Jasmine Rice Model

Apichart Vanavichit
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Roadmap to Improve Aromatic Rice

•Making it more durable and sustainable in extreme  
environment

•Enhancing strong and prolong aromatic grains

•Enriching more nutritious

•Making it higher grain yielding 



Making New Plant Varieties 

Molecular Breeding Genetic Engineering

Molecular /gene marker
linked to target traits

Identify genes whose (altered) expression  
increase micronutrient accumulation

Marker-assisted selection Genetic Tranformation

Non-GM variety GMO variety
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Molecular breeding for Molecular breeding for 
enhancing tolerance to enhancing tolerance to 

low iron availability low iron availability 
in  in  CalcariousCalcarious Soils Soils 

Naoko K. Naoko K. NishizawaNishizawa
The University of Tokyo, JapanThe University of Tokyo, Japan

March 14, 2008, GIES 2008 
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順序かえた
連続

Environment

C

Fe
Zn

Cu

Mn

Mo
N

Ni

P
K

S

Cl

B

MgCa

H

O

Food

Plant production is critical for our life  Plant production is critical for our life  
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Transgenic

Transgenic rice tolerant to alkaline soilsTransgenic rice tolerant to alkaline soilsTransgenic rice tolerant to alkaline soils

TransgenicWT WT
Success 2Success 2Success 1Success 1

Takahashi Takahashi et alet al,,
Nature Nature BiotechnolBiotechnol 20012001

IshimaruIshimaru et alet al,,
Proc Proc NatlNatl AcadAcad SciSci USA  USA  20072007



Agricultural Problems 
of Pakistan

Khurram Bashir The University of Tokyo
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Consumer-Satisfied Safe and High Value-Added Food

High value-added food targets not only people in the 
advanced countries, but also in the developing countries
Following R&D should be promoted;

Breeding micronutrient dense staple crops
Pro-vitamin A, Iron, Zinc, Boron

Nutrient stress-tolerant plants to improve its growth 
and fertility against global warming
Technology-integrated sciences for clinical crops 
projects

Effective supports from industry and finance are needed
NPO or NGO  ex. Gates Foundation
Framers-Industry Collaboration Framework



19

International Schemes 1/2

Promotion of international human exchange and 
international joint research projects integrating the fields 
of agriculture and engineering

Examination of production potential through the 
formation of international networks of producer 
region/consumer region coordinators. This examination 
will encompass matters such as consumer needs in 
each country/region (including local tastes) and available 
water supplies
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International Schemes 2/2

Construction of optimum production systems for each 
country and region by an international agricultural 
consortium, and formulation of an agricultural vision and 
indicators

Promotion of appropriate and effective distribution of 
internationally standardized technologies with intellectual 
property protections

Construction of an international resource recycling 
system to promote reuse of resources related to 
agricultural production
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（Japan Meteorological Agency）

Annual Rainfall distribution of the world


