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Nosso maior desafio



-Science

—

O Grande Desafio Mundial

POPULACAO MUNDIAL (BILHOES) 5,2 6,2

DEMANDA DE ALIMENTOS (BILHOESt) 1,97 2,45 3,97

PRODUTIVIDADE (t/ha) 2,5 2,9 4,5

Fonte: Bourlaug e Dowswell (1993)
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Time for an efficiency drive farm S E

IT IS 7am at Kabiyet Dairies in the emerald hills of western Kenya. The dairy is five miles -

down an almost impassable track, and you would think milk would turn to butter long —— — .

before it arrives. Yet the place is heaving with farmers waiting for their produce to be compromise .




Copenhagen Consensus 2008

Painel com 8 dos mais renomados economistas mundiails

Meta: fixar prioridades dentre umas
série de propostas para confrontar
dez grandes desafios globais

A Poluicéo do ar A Desnutricdo e Fome
A Conflitos A Saneamento Bésico
A Doencas A Subsidios e Barreiras
A Educacio Comerciais

A Aquecimento Global A Terrorismo
A Mulheres e

Desenvolvimento
U
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Propostas: relacao beneficio/custo
Copenhagen Consensus 2008

SOLUCAO (em ordem de prioridade) DESAFIO

1. Suplementacao de criancas (vitamina A e zinco) Desnutricao

2. O Acordo de Doha Comeércio
3. Fortificacdo com micronutrientes (ferro e sal .

: Desnutricao
lodado)

4. Expandir programas de imunizacao de criancas Doencas

5. Biofortificacao Desnutricao

6. Combate a verminose e outros programas

L Desnutricao e Educacao
nutricionais

7. Reducao de preco de mensalidades escolares  Educacao
8. Aumento e melhoria da educacéao de meninas  Mulheres
9. Programas comunitarios de promocao da nutricaoDesnutricao

10. Prover suporte a mulheres durante a gestacdo Mulheres



O que é seguranca alimentar?

Food Sec. (2009) 1:5-7
DOI 10.1007/512571-008-0002-y

Food security: definition and measurement

Per Pinstrup-Andersen

Received: 3 D ber 2008 / pted: 10 D ber 2008 / Published online: 21 January 2009
(© Springer Science + Business Media B.V. & International Society for Plant Pathology 2009

Abstract The term “food security” has been used over
time to mean different things. This brief article discusses
the various meanings attached to the concept and suggests
that it can be a useful measure of houschold and individual
welfare, particularly if combined with estimates of house-
hold food aquisition and allocation behavior. If nutritional
security is the goal of interest, estimates of access to food
should be combined with estimates of access to clean water
and good sanitation. Anthrometric measures are likely to be
more appropriate than food security estimates to target
policies and programs to improved child nutrition.

Keywords Food security- Definition - Measurement -
Energy - Nutrient requirements

Recent food price increases have drawn the attention of the
world’s policy-makers and news media to food security.
But what is “food security” and how can it be measured?
Those two questions are addressed in this brief article. In its
narrowest definition, food security means that enough food
is available, whether at the global, national, community, or
household level. But that begs a clarification of what is
meant by “enough™. Is it enough to meet economic demand
and if so, at what price, or is it enough to meet energy and
nutrient requirements?

Originally, the term “food security” was used to describe
whether a country had access to enough food to meet dietary
energy requirements. National food security was used by
some to mean self-sufficiency, i.e. the country produces the
food it needs or that which its population demands. Again, it
was seldom made clear whether self-sufficiency meant that

P. Pinstrup-Andersen ()

Division of Nutritional Sciences, Cornell University,
Ithaca, NY 14853, USA

e-mail: Pp94(@cornell.edu

all citizens had access to eno
nutritional requirements or

could claim self-sufficiency s
market to equate demand and s

result. National food soverei -
=inenn para satisfazer as suas
available to its people the

irrespective of whether the f
or imported. A country that

- @CESSIdades dietéticas

food sovereign.
The use of the term food

= preferéncias alimentarepara

available, where food is usua
energy? But availability does
calories do not assure a hea

swmiiat I Ma Vida saudavel e ativa.

to address access. This was

s FAO (1996) Declaration on world food

quently amplified by FAO to

wenan: S@CUTILY. World Food Summit, FAO, Rom

when all people, at all times,
access to sufficient safe and

Seguranca alimentar existe
guando todas as pessoas, em
todos 0s momentos, tém acessc
fisico e econdmico a alimentos
=== Segurose nutritivos suficientes

dietary needs and food preferences for a healthy and active
life.! The addition of “safe and nutritious” emphasize food
safety and nutritional composition while the addition of

" FAO (1996) Declaration on world food security. World Food
Summit, FAO, Rome.
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Biofortificacdo vs Seguranca Alimentar na India

GENERAL ARTICLES

Zinc biofortification of food grains in relation
to food security and alleviation of zinc

malnutrition Exemplary agricultural research supported by

good government policies has ensured food
security in Indialt is the right time to focus on
micronutrient malnutrition in the countryX

X 1'ftdK2dzaAK %y RSFTFAOASYO
cured by Zn supplementation and improvement in
dietary compositionit is better to increase the Zn

Rajendra Prasad

Exemplary agricultural reseaich sipported by good government |
in India. 1t is the right time to focus on micronutrient malnutritior
ciency in diet especially of young children below 5 vears of age
deficiency diseases in infants and children include diarrhoea,
immiune system and retarded mental growth. Zn deficiency in pi
problems and even mortality in infants. Over 450 thousand infan
were ascribed to Zn deficiency. Although Zn deficiency to some {
mentation and improvement in dietary composition, it is better to |
the staple food in India and as a matter of fact in the entire sout
achieved by biofortification of foodgrains either by developing ci
tion of Zn in grains or by adequate Zn fertilization of crops gro
also suffer from Zn malnutrition.

Keywords: Biofortification. food security. zinc malnutrition.

SINCE gaining independence in 1947, India’s main thrust
in agricultural research has been on food security and
rightly so. because India has a history of devastating fam-
ines in the 19th century’ and a virtual famine in 1966
which was averted through import of 10 million tonnes of
wheat from USA under PL480 programme”. India’s food
grain production improved after the introduction of high
yielding dwarf fertilizer responsive varieties of wheat
during 1966-68. With a matching progress in the manu-
facture and consumption of fertilizers. increase in the
area under irrigation and development of rural infra-
structure, such as, roads. schools, etc.. it has been possi-
ble to achieve food security in the country. There is of
course no room for complacency and sincere efforts
for maintaining food security must continue on all fronts
(production. availability. access and absorption)®. Never-
theless it is high time that along with food security due
attention is also paid to adequate micronutrient nutrition
in India. The micronutrients in human and animal nutri-
tion include vitamins (A. B. C. D. E and K) and 17 mi-
crominerals (Fe, Zn. Cu. Mn. I. Fl. B. Se. Mo. Ni. Cr. V.
Si. As. Li. Sn. Co). Plants require only seven essential
micronutrients (Fe. Mn. Zn. Cu. B. Mo. Cl).

Rajendra Prasad lives at C-309, Vardhman Apartments, Mayur Vihar
Extension. Phase 1, New De¢lhi 110 091, India.
c-mail: rajuma36@gmail.com
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Globally three
been recognized’
ficiency leading
children in India
(ii) iron deficieng
kids between 6 aj
between 15 and 4
(ii1) iodine defic]
endemic in 85%
ciency of Zn has
on global mortalj
to different micry
in Table 1. Vitan
maximum numbe
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Table 1,

Deficien,

Vitamin
Zine
Iron
Todine

content in cerealsthe staple food in India and as
a matter of fact in the entire south and southeast
Asia. This can be achievedlbgfortification of
foodgrainseither by developingrop cultivars

with high concentration of Zn in grains or by
adequate Zn fertilizatiorof crops grown on Zn
deficient soils. Animals also suffer from Zn
malnutrition.

ZUTSTF

3.619

Source: Black et al.”.

CURRENT SCIENCE. VOL. 98, NO. 10. 25 MAY 2010



Alimentacao vs Nutricao
Quantidade vs Qualidade

Calton Journal of the International Society of Sports Nutrition 2010, 7:24
http://www.jissn.com/content/7/1/24

RESEARCH ARTICLE Open Access

Prevalence of micronutrient deficiency in popular
diet plans

Jayson B Calton

Abstract

Background: Research has shownfmicronutrient deficiency to be scientifically linked to a higher risk of overweight/

obesity and other dangerous and debillitating diseases. With more than two-thirds of the U.S. population overweight or
obese, and research showing that one-third are on a diet at any given time, a need existed to determine whether

Dy providing the minimum levels of
) Reference Daily Intake (RDI)

quidelines,

U7 JUFU)
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Inseguranca alimentar causada por baixa
gualidade de alimentos

Food Sec. (2009) 1:431-440
DOI 10.1007/512571-009-0039-6

Incorporating nutritional considerations when addressing
food insecurity

Agricultural approaches to improve the nutrient content
Prakash Shetty . . - . . . . .
of crops have included field fortification strategies, which
enhance the micronutrient and trace element content of
crops by applying enriched fertilizers to the soil. There 1s
T e e good evidence that deficiencies and excesses of micro-
© Springer Science * Business Media BY- nyyiirients and trace elements in soils have a profound impact
Abstract Addressing the challenges | O11 the well-being of plants and animals that depend on soil

will benefit from the simultancous i {y thryve (Lal 2009). fEnrichment of soil with fertilizers

tional priorities that contribute to

populations. Inclusion of nutritional| fOrtifled with micronutrients and trace elements to increase

increasing availability and access t

their content in cereal grains has been attempted for
selentum., 10dine and zincland in the case of 1ron to

enhance its content in leaves. The best studies showing soil

DUTR
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Adubacao com Se

Current Nutrition & Food Science, 2010, 6, 000-000 1

Selenium Deficiency in Soils and Crops and its Impact on Animal and
Human Health

Umesh C. Gupta’” and Subhas C. Gupta®

IAgriculmre and Agrvi-Food Canada, Crops and Livestock Research Cenifre, Charlottetown, P.E.I., Canada CI1A 4NGg,
Canada

‘The Department of Plastic Surgery, Loma Linda University and Chief of Surgical Services, Loma Linda University
Medical Center, Loma Linda, Califormia 92354, United States of America

Abstract: Selenium (Se) content in soils varies greatly depending upon the parent rock, weathering, pH and texture. In
general, total soil Se content of 0.1 to 0.6 mg kg™ is considered deﬁcient. Selenium deficiency regions in New Zealand,
Denmark and the Atlantic Region of Canada contain 0.1 to 0.6 mg Sc kg in the soil. Soil acidity is an ilnporta.nt factor
resulting in decreased Se awv. allablhty to crops. Selenium concentr ation in pla.nts can range from 0.005 mg kg in deficient

contain higher Se than other crops. Sclcnnun fr:rtlllzatlon of crops is now pemntted in a few countries, such as, New Zea—

land, Finland and to a limited extent in China, the United States, and Canada. Feed crops coutammg more than 0.1 mg Se

hmnans but its essentla.hty for the groxvth of cultwatad crops has so far not becn denlonsh‘ated Inadequatc Se in ammal
rations can cause white muscle disease in calves, sheep and goat, exudative diathesis in poultry and mulberry heart discase
in pigs. Selenium deficiency can be prevented by Se injections to females at late gestation and/or to the young stock
shortly after birth. In humans, lack of Se has been linked to several kinds of cancer, heart disease and other chronic and
life threatening conditions. Adequate Se nutrition supports efficient thyroid hormone synthesis and metabolism and pro-
tects the thyroid gland from damage by excessive iodide exposure. Inadequate plasma Se can adversely affect the mainte-
nance of optimal health. Selenium appears to play a key role in health maintenance of aging individuals. Oral Se therapy
has been reported to produce significant decreases in lung, prostate and colorectal cancer. Selenium has been shown to
help prevent cardiomyopathy in young children in China. Pills containing Se alone or in combination with vitamins and or
minerals are available in several countries as human supplements. Eating Se enriched foods and animal products and/or Se
pills may protect humans from pathology associated with Se deficiency.

Key Words: Soil properties. Se responsive diseases in livestock. Se deficiency in humans., Se deficiency control measures.
Se sources.
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Micronutrientes essencilais

Foco em nutricao mineral de
plantas?



Essencial Essencial
Humanos Plantas
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Biofortificacao vs Nutricao

Available online at www.sciencedirect.com Current Opinion in
-

“*2¢ ScienceDirect Plant Biology

ELSEVIER

Biofortification and phytoremediation
Fang-Jie Zhao and Steve P McGrath

rravero et Producing nutritious and safe foods sufficiently and sustainably ©

concervatons g the yltimate goal of modern agriculture. Past efforts have  rror

task because a um

malnutrition of be

wace cemen= fOCUSEA ON INCreasing crop yields, but enhancing the ores

breeding or bi = s
contaminated 1 last

enytoexractio CONCENrations of mineral micronutrients has become an urgent | -

biomass produ 101,

-camusion, 15K because about half of the world population suffers fromthe | o
o e e alnutrition of iron, zinc, and selenium. Biofortification of these
renamsea e frace elements can be achieved through fertilization, crop s
“™™™" breeding or biotechnology. |

Current Opimon in Fiant cioiogy £uUuy, 1£.57 330U . . —
mineral concentrations [8,9%].
This review comes from a themed issue on
Physiology and metabolism

Edited by David Salt and Lomaine Williams For “n and Fe, breeding for higher concentrations in

grain is possible as there is sufficient genotypic variation
Available online 25th May 2009 in the germplasms of major cereal crops [3,10,11]. Wild

UNIVERSIDADE FEDERAL DE LAVRAS



Nutrir as plantas para nutrir os homens

Annals of Botany 105: 10731080, 2010 ANNAI JS OF
doi:10.1093/aob/mcq085, available online at www.aob.oxfordjournals.org BOTA

OVERVIEW: PART OF A SPECIAL ISSUE ON PLANT NUTRITION

Fourded 1857

Plant nutrition for sustainable development and global health

P. J. White!* and P. H. Brown?

'Scottish Crop Research Institute, Invergowrie, Dundee DD2 5DA, UK and 2Depﬂr."rrzen." of Plant Sciences, University
of California, Davis, CA 95616, USA
* For correspondence. E-mail philip.white@ scri.ac.uk

Received: 26 February 2010 Returned for revision: 19 March 2010  Accepted: 24 March 2010 Published electronically: 29 Aprl 2010

* Background Plants require at least 14 mineral elements for their nutrition. These include the macronutrients
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) and sulphur (S) and the micronu-
trients chlorine (Cl), boron (B), iron (Fe), manganese (Mn), copper (Cu), zinc (Zn), nickel (Ni) and molybdenum
{(Mo). These are generally obtained from the soil. Crop production is often limited by low phytoavailability of
essential mineral elements and/or the presence of excessive concentrations of potentially toxic mineral elements,
such as sodium (Na). Cl. B, Fe. Mn and aluminium (Al). in the soil solution.

It concludes with a perspec-
(v on how agriculture can produce edible crops that contribute sufficient mineral elements for adequate animal
and human nutrition,

Key words: Biofortification, fertilizer use efficiency, mineral nutrition, pollution, toxicity, transport protein.
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Por que se preocupar com micronutrientes?
Deficiéncia € um sério problema de seguranca
alimentar (e.g., o caso do Zn)

Fig. 1 Global distribution
of reported cases of zinc
deficiency in crops
(Alloway 2008b).
Reproduced with
permission from the
International Zinc
Association (IZA) and
International Fertilizer
Industry Association (IFA)

Widespread zinc
deficiency

Medium deficiency 4

Version 3. Alloway 2008

Fonte: B. J. Alloway, Environ Geochem Health, 31:537-548, 2009. DOI 10.1007/s10653-009-9255-4 ‘4!%\
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Micronutrientes sao essenciais para as

plantas
{ e : Nivel critico  Abaixodo  Intervalo Média
Micronutriente : »
(mg dm?)  nivel critico (%) --. (mg dm?)- --
| . | Fundacao MT (2002)
Cobre 1.0
~ 0)
/1nco .0 Def. Cu ~43%
~ 0
Mangangs 3,0 Det. Zn ~20%
~ 0
Ferro Def. Mn ~12%
—— Def. B ~82%
I Deficiéncia no solo: nativa (e Fonte: Yamada (2004)

1983) ou induzida (e.g., alto pro
I Aprimoramento da analise de solos e da analise foliar
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Micronutrientes sao essenciais para o
ser humano
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