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A agricultura é feita com plantas
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Populacdo humana 5 O

8 201 024 162

13:53, 20-1-2025

8 000 000 000 .z

6 000 000 000 em 195
4 000 000 000 en 1574

https://www.worldometers.info/world-population/
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Estimativa de crescimento Ny

World Population Forecast (2030-2050)

View population projections for all years (up to 2100)

Year Yearly % Yearly Median Fertility Density
(July 1) Population Change Change Age Rate (P/Km?)
2030 8,569,124,911 0.81 % 67,502,368 32 2.20 58
2035 8,885,210,181 0.73% 63,217,054 33 2.15 60
2040 9,177,190,203 0.65 % 58,396,004 34 213 62
2045 9,439,639,668 0.57 % 52,489,893 35 2.12 63
2050. 9,664,378,587 0.47 % 44,947,784 36 2.10 65

Source: Worldometer (www.Worldometers.info)

of data by United Nations, Department of Economic and Social Affairs, Population Division. World Population Prospects: The 2024 Revision. (Medium-fertility variant),
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Terra aravel

Arable land use per person

defined by the FAO as land under tem

Our World
inData

& Settings

sble land is temporary me

sctares per persor

en gardens, and

¢ 2021

» Play time-lapse 1961
< Share 23 Enter full-screen

ompiled by World Bank (2024) - Learn more about this data
& Download

Data source: Mul

https://ourworldindata.org/grapher/arable-land-use-per-person
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O papel da ciéncia

Yields of key staple crops. World. 1961 to 2022

Our World
inData

& Settings

Measured in tonnes per h
# Edit countries and regions

Table I Chart

Trigo Milho

2022

> 1961

)

Data source: Food and Agriculture Organization of the United Nations (2023) - Learn more about this data & -
vields | CC BY

OurWorldinData.org/crop
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A ciéncia tem permitido o melhoramento

SCIENCE
FEED THE
WORLD?

PLANETARY SCIENCE
The first 400 years
THE NEW MADRID
EARTHQUAKES
Spreading the risk
DIABETES

The circadian
dimension

NATUREJOBS
Defence rescarch
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Melhorar porqué? Ny

Novas pragas e doengas surgem
com frequéncia

"Lagarta militar" ameaca agricultura
africana

TILMAS

AR POR EMAL

21-1-2025

Perdas no campo Ny
RRICW T 7 =g/
TRy, == 4&

/;7/ e
Vi | f 4w Insectos e outros animais — 18%

Microrganismos — 16%

Infestantes — 34%
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As alteragdes climaticas vao ter
impacto na agricultura

TAR) Food and Agriculture
ﬁ Organization of the
United Nations

FAO
STRATEGY
ON CLIMATE
CHANGE

Rowx, JuLy 2017
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Melhorar porqué? Ny

- » O gosto dos consumidores vai-se
‘”"”é,,if,ﬁﬁ“ss %) alterando

by Sainsbury’s sogeaniag

LS spematatis,
London ECINZHT

STORAGE INSTRUCTIONS. Careline (60063282
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Técnicas de modificacao das plantas Ny

https://www.gpp.pt/images/GPP/O que disponibilizamos/Publicacoes/CU
LTIVAR 30/Cultivar 30 Melhoramento e tecnicas genomicas.pdf

GPP)
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A manipulacao pode ser feita por cruzamentos &

Baseia-se na variabilidade natural e na selec¢ao dos descendentes
resultantes de cruzamentos

Agricultura na Europa — estagnar ou evoluir Companhia das Lezirias E



https://www.gpp.pt/images/GPP/O_que_disponibilizamos/Publicacoes/CULTIVAR_30/Cultivar_30_Melhoramento_e_tecnicas_genomicas.pdf

A muta
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Flor normal Pétala extra
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énese é outra forma de criar variabilidade<s}
Mutagoes sao induzidas por radiagdes ou agentes quimicos

®Y
- IAEA

Spencer-Lopes, M.M. MANUAL ON

Forster, B.P. MUTATION BREEDING

Jankuloski, L. THIRD EDITION

2018

P

! o>
https://www.fao.org/3/i9285en/19285EN.pdf
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www.iaea.org

B )

Joint FAO/IAEA Programme

Nuclear Techniques in Food and Agriculture

@ Joint FAO/IAEA Division
of Nuclear Techniques in
Agriculture

@ Plant Breeding and
Genetics Subprogramme

Most Recent Varieties Bac| kg round
Variety
Name Latin Name

The application of mutation techniques has generated a vast amount of genetic variability and is playing a significant role in plant breeding and genetics

Binadhan-19 O tiva L. . . N . . . .
e Dt and advanced genomics studies. The widespread use of mutation techniques in plant breeding programmes throughout the world has generated

Binamasur-11 Lens culinaris thousands of novel crop varieties in hundreds of crop species, and billions of dollars in additional revenue.

Medik.
Binamoog-9  Vigna radiata (L.) The FAO/IAEA Mutant Variety Database or MVD collects information on plant mutant varieties (cultivars) released officially or commercially worldwide.

Wil. Data on the mutagen and dose used, the characters improved, and agronomic data if available are among the information provided. The purpose of the
cacs Wk database is to demonstrate the significance of mutation breeding as an efficient tool for preserving and enhancing global food security, to serve as a

igna unguicul

ng_ ¢ platform for breeders to showcase their varieties to a global audience, and to stimulate germplasm transfer for cultivation, breeding or genomics studies.

DT2010 Glycine max L.

In the context of MVD a mutant variety is a new plant variety that is bred through:

https://nucleus.iaea.org/sites/mvd/SitePages/Search.aspx
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Problemas do melhoramento convencional <

Demorado

Aleatorio

Podem se transferidos genes sem interesse

Barreiras de incompatibilidade

Companhia das Lezirias @
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Plantas geneticamente modificadas Ny

Modificagao das plantas por
engenharia genética utilizando
genes da prépria planta ou de

outros organismos (plantas
transgénicas)
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Novas técnicas

OoGM

Um gene de outro organismo
é inserido na planta

O resultado é uma planta que possui pelo menos um
gene estranho que lhe confere uma nova
caracteristica

bactéria
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Edicao genética

Um gene da planta é
inactivado ou modificado

Novas técnicas
gendmicas (NGTSs)

O resultado é uma planta que pode ter uma mutagdo num
gene que era prejudicial, ou a modificagdo de um gene da
prodpria planta que lhe confere novas caracteristicas

Companhia das Lezirias @
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biotecnologia

Bacteriéfago (virus)
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Mecanismos de reparacao do DNA Ny

sgRNA
oNA p 18

alvo {
|

Emmanuelle . Jennifer
Charpentier

Adaptado de https://sitn.hms.harvard.edu/%20flash/2014/crispr-a-game-changing-genetic-engineering-technique/
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Nobel da
Silenciamento Quimica 2020
Reparagdo do DNA molde de
DNA _ reparagao
Mutagénese - — — Cisgénese
O gene sofreu uma mutagdo O gene tem uma nova sequéncia

Companhia das Lezirias m

Exemplos de plantas geneticamente editadas <

Alteracao do teor nutricional dos alimentos

Eliminac&o de genes nocivos

Aumento da eficiéncia fotossintética

Aumento da eficiéncia de utilizacdo do azoto

Toleréncia a stresses bioticos

Toler@ncia a stresses abioticos

Diminuicao da utilizacéo de fitofar macos ou fertilizantes
Producao de medicamentos

Aumento da produtividade

Agricultura na Europa — estagnar ou evoluir
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The European
Green Deal

von der Leyen Commission
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Exemplos de plantas geneticamente editadas <5

o Study Pinpt s Tolerance in Rice (January 15, 2025)
heat (January 15, 2025)

owth and lopment in Bananas (January 15, 2025) https://www.isaaa.org/resources/genomeediting/default.asp
rlier (January 15, 2025)
(December 11, 2024)
Food Security and Facing Climate Change (December 11, 2024)
C e (December 11, 2024)
1ce In Rice (November 27, 2024)
;ht (November 27, 2024)
p High-Value Enhanced Crops (November 27, 2024)
>d Heat Tolerance (November 27, 2024)
tralia (November 13, 2024)
ce ce (November 13, 2024)
s (November 13, 2024)

.« &

Gene-Edited Tomato Produces Up to 400% More Fruit in Vertical Farms (November 13,

t and Salinity Tolerance (October 30, 2024)
zainst Zucchini Yellow Mosaic Virus (October 30, 2024)

(October 16, 2024)

s (October 16, 2024)

Jhtin Rice (September 26, 2024) l S A A A

rops to Alleviate Global Protein Shortage (September 26, 2024) INTERNATIONAL SERVICE

Soybean (September 26, 2024) FOR THE ACQUISITION

o Through Gene Editing (September 11, 2024) OF AGRI-BIOTECH

f-ta 15 (September 11, 2024) APPLICATIONS

e (September 11, 2024)

Flowering and Drought Escape (August 28, 2024)

Aagricultura na Europa — estaanar ou evoluir Companhia das Lezirias @

Exemplos de plantas geneticamente editadas <

Edicdo do gene SIEIN4”A por CRISPR/CAS9

O gene codifica um receptor do etileno

A reduzida percepg¢ao ao etileno retarda o amadurecimento, reduz a
actividade de pectinases e aumenta o tempo de prateleira

;e “J
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Exemplos de plantas geneticamente editadas <5

Reducgao do teor de glaten no trigo, tornando-o potencialmente mais seguro para individuos
com doencga celiaca ou sensibilidade ao gluten, reduzindo a imunorreactividade

Gluten (gliadin + glutenin)
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Exemplos de plantas geneticamente editadas <

Utilizacdo da técnica CRISPR/Cas9 para inactiva¢do do gene CKX2 (CYTOKININ OXIDASE 2)
A enzima citocinina oxidase degrada citocininas (um grupo de hormonas vegetais)

A manutencao de niveis mais elevados de citocininas permite aumentar o nimero de graos
por espiga

O Swiss Federal Office for the Environment
aprovou a realizagao de testes no campo

;e “J
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As NTG sao uma questao

Nao existe acordo entre os membros do Conselho Europeu

No dia 7 de Fevereiro de 2024 o parlamento aprovou uma proposta de regulamento
introduzindo propostas de alteracao (rotulagem, patentes, agricultura organica)

E necessario um acordo entre o PE, a Comiss3o e o Conselho

Aagricultura na Europa — estaanar ou evoluir Companhia das Lezirias @
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Canada Re-evaluation of status quo

Not regulated, unless ' -
trait identified as novel 5‘9"'—"?

‘China
>

decision -
monitoring of
three

' Switzerland
Case-by-case decision

generations
e t e
7% Indonesia,
A Bangladesh
N

Kenya, Nigeria Detaits are In the caption follkowing the imsge
Case-by-case Y - .. -y -

——— decisions Japan, Australia

Argentina, Chile, Case-by-case

Ecuador, Brazil, decisions

Colombia, Paraguay,

Honduras, Guatemala

Case-by-case decisions Uruguay

#

R 7

Genome edited crops without
foreign DNA (SDN1, SDN2) |:] Under consideration
are not regulated as GMO

https://doi.org/10.1111/nph.18333

Genome edited crops
are regulated as GMO

;e “J
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Para saber mais

\\\\\\\\\\\\\\

Podcasts de divulgacao sobre a edi¢ao genética

Aagricultura na Europa — estaanar ou evoluir

Para saber mais Ny

nnnnnnnnnnnnn

Ci}-—" SOBRE NOS v BLOG IMPRENSA v VIDEOS GUIAS AGENDA v LIGAGOES v CONTACTOS

PODCASTS | 5 ESPECIALISTAS DE AREAS DIFERENTES EXPLICAM A IMPORTANCIA
DAS NOVAS TECNICAS GENOMICAS NA AGRICULTURA

E G

https://cibpt.org/2024/11/29/podcasts-5-especialistas-de-areas-diferentes-explicam-a-

ﬂ importancia-das-novas-tecnicas-genomicas-na-agricultura/
RADIO NOTICIAS
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O espago Schengen para a
nao circulacio de avangos
biotecnoldgicos em plantas

[
www.primap.com &
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