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MY OWN BACKGROUND

AMany years of research on plant genes, gene
expression and DNA replication

ASeveral key papers on mechanisms of plant GM
(e.g.in Nucleic Acids Re& CellMol Biol)

AGM technigues used in research
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A PERFECT STORM

AWe need to feednore people usingless landless
water, less fertiliserand fewer (or fewer applications
of) agri-chemicals.

FromA Perfect Stornsir JohrBeddington 2009



POPULATION

ACa 7,200,000,000 at 10.50am (BST) 20/08/2014
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2011/early 2012 (depending on source of data)

APopulation growth slowing but population of
9 billion predicted by 2050
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One in seven people in the world @ &6 00000
will go to bed hungry tonight w w Fw w ww

Hunger is the world’s No.1 health risk.

AIDS,
It kills more people evew year than A . MALARIA

malaria and tu ulosis combined. HUNGER AND TB

A

Asia and suksaharan Africa makap nearly75% of the
total

But there are 18 million irdeveloped,industrialised
countries



Ray DK, Mueller ND, West PC, Foley JA (2013)
Yield Trends Are Insufficient to Double Global Crop
Production by 2050.

PLoSONES(6): e66428.
doi:10.1371/journal.pone.0066428



WATER

A69% of available fresh water
IS used In agriculture

Al in 10 do not have access
to safe drinking water

Aln in 3 do have access to
adequate sanitation




CLIMATE

ANow thought impossible to keep average temperature
Increase below 2C

APlant responses to increased ¢énd increased
temperature have been difficult to predict

ANeed to prepare for more extremes, including more
frequent droughts



AND TO MAKE MATTERS WORSE

AThere are social, economic and political factors which
Include

ADiet ¢ especially consumption of large quantities of meat
ASocial inequality

ACorruption

AWar
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APlant breeders need every possible weapon in their armoury
AW/ 2y OBSYUA2yLFfQ ONBSRAY3
AMutagenesis

AGenetic modification

Aln order to

Alncrease nutritional quality of crops

AMake crops more resistant to pests and diseases

Alncrease crop robustness in the face of environmental stresses



SOME BRIEF THOUGHTS ON GM

APlant GM warmly welcomed by nearly all the plant science
community in 1983

ANo a priori reason why it should be dangerousk YR A0 A&ayQ
AFirst commercial growth of GM plants in 1996.

ANow grown in 28 countries; land area devoted to crops bred by GM
methods is 170 million hectares

A Several different cropsincl soybean, cotton, maizegli-seed rape

ANot one instance of any harm suffered by any consumer of GM
crops/crop products

ABut have been opposed every step of the way
AGolden Rice is a clear example of this
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Recent Developments

Salttolerant pasta wheat bred Iin
Australiac conventional breeding but could
have been done more easily by GM

Traitintrogressedfrom wild
einkorn wheat but the gene
itself has been identified




Droughttolerant soybeans bred by
GM technigues in Argentina, using
a genefrom sunflower




Laitue de mer Porphyre
- Nori -
Nom latin Ulva sp. R

Saveur Fraiche, corsée et

rappelle le go(t de
l'oseille
Souple.

Douce el iodée.

| Thé fumé, champignon |
Saveurs de crustacés.

séché, huitre

Mélange discret de
saveurs marines. Go(t
d'huitre.

Lame souple et slipe
(nenvure centrale) rigide

Texture | Croguante au sorfirde la |

mer, et fondante aprés
une rapide cu

Souple et fine.
(Epaisse d'une seule
iche de cellule)

bord
bord

Utilisations Crue et émincée elle
accompagnera les
salades et les crudités.
Hachée elle agrémentera |
les sauces, les potages
ou les vinaigrettes.

Sutilise aussi comme
papillote. . |
Riche en m Riche en Protéines et en
calcium (20% de 'AQR"), | minéraux : magnésium
magnésium hosphore, iode
vilamines A el C. &) et fer. Bien
équilibrée en vitamines A,
B.C.

| Se consomme crue avec |
les crudités et les
salades. Agrémente les
sauces, les potages et
les vinaigrettes
Agrémente une tourte
aux fruits de mer.

Se met en caviar sur
une pomme de terre au
four
Accompagne
délicieusement les
omeletes, les
béchamels el les

Renforce le:
d'un potage avec
oncluosité
S'emploie également
dans les tourtes ef les
salades.

Particularités | Trés intéressante pourle

calcium et itamines
du groupe B, dont la
vitamine B12. Bonne

teneur en vilamine C, en
sodium en

ine de celles de
I'oeuf. Trés intéressante
pour le phos
provitamine
feretla vit. B12 (10

*:AQR. Apport Quotidien Recommandé (%) pour 5 g d'algues déshydratée ou 20 g d'algues fraiches.

www.bord-a-bord.fr

Kombu Royal

Sa na al

Sucrée ef iodée,

Spaghettis de mer

manialia elongata

| Chamue et croquante, |

Tendre surles
extrémiiés
—_ S,

Cetie papillote royale
pemet de réaliser tout
type d'aumoniéres
S'emploie pour la
cuisson des

légumineuses.

minéraux : calcium,
pot im et sodium.
Clest l'algue la plus
riche en iode.

‘ Accompagne les
légumes, les
poissons, les
tourtes...

| Riche en minéraux et |
er mines,
particuliérement pour
la vitamine C.




Climate change genomics




