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1 SUstdilldbility




Sustainable World




before we can build
a sustainable world,
we must free agriculture
from ideology and myth

Free agriculture from ideology and my



2 GENOImiICs




Molecular processes
IN Genetic Engineering
and Natural Mutation:

there I1s no difference



Werner Arber, Nobel Laureate 1978:

Interestingly, naturally occurring molecular evolution,
l.e. the spontaneous generation of genetic variants has
been seen to follow exactly the same three strategies
as those used in genetic engineeringl4. These three
strategies are

(a) small local changes in the nucleotide sequences,

(b) internal reshuffling of genomic DNA segments, and

(c) acquisition of usually rather small segments of DNA
from another type of organism by horizontal gene
transfer.

Arber, W. (2002)
Roots, strategies and prospects of functional genomics. Current Science, 83, 7, pp 826-828
http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf

Arber, W. (2002)
Roots, strategies and prospects of functional genomics. Current Science, 83, 7, pp 826-828
http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf
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However, there Is a principal difference between
the procedures of genetic engineering and those
serving In nature for biological evolution. While
the genetic engineer pre-reflects his alteration
and verifies Its results, nature places its genetic
variations more randomly and largely
iIndependent of an identified goal.

And after ca. 10 years of safety assessment
transgenic crops are

distributed to the millions in a short time.

Arber, W. (2002)
Roots, strategies and prospects of functional genomics. Current Science, 83, 7, pp 826-828
http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf

Arber, W. (2002)
Roots, strategies and prospects of functional genomics. Current Science, 83, 7, pp 826-828
http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf

Arber, However principal and short time of tre




Concepts of Intrinsic Value and Integrity of Plants

in Organic Plant Breeding and Propagation

E. T. Lammerts van Bueren.* P. C. Struik. M. Tiemens-Hulscher, and E. Jacobsen

The natural approach taken by organic agriculture obviates the
use of synthetic agrochemicals and emphasizes farming in accordance
with agroecological principles. Also implicit in this approach is an
appreciation for the inregrity|of living farm organisms, with the integ-
rity being evaluated from a[biocentric|perspective. The ethical value
assigned to integrity of organisms has challenged us to develop criteria
for evaluating both integrity and breeding techniques. For cultivated
plants, integrity refers to their inherent nature, their wholeness, com-
pleteness, species-specific characteristics, and their being in balance
with their (organically farmed) environment. We evaluate integrity
using criteria derived from four different perspectives:|integrity of life,
plant-specific integrity, genotypic integrity, and phenotypic integrity.
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Comparative microarray analysis demonstrates,
that transcriptomic disturbances are more
Important in conventional crops when compared
to isolines of transgenic crops

Barros, E., Lezar, S., Anttonen, M.J., Dijk, J.P.v., Rohlig, R.M., Kok, E.J., & Engel, K.-H. 2010

Comparison of two GM maize varieties with a near-isogenic non-GM variety using transcriptomics, proteomics and
metabolomics. Plant Biotechnology Journal, 8, 4, pp 436-451
http://www.botanischergarten.ch/Genomics/Barros-Comparison-GM-crops-2010.pdf

Batista, R., Saibo, N., Lourenco, T., & Oliveira, M.M. (2008)

Microarray analyses reveal that plant mutagenesis may induce more transcriptomic changes than transgene insertion.
Proceedings of the National Academy of Sciences of the United States of America, 105, 9, pp 3640-3645
http://www.botanischergarten.ch/Genomics/Batista-Microarray-Analysis-2008.pdf AND
http://www.botanischergarten.ch/Genomics/Transgenesis-Comparison-Slides.pdf A ND
Http://www.botanischergarten.ch/Genomics/Transgenesis-Comparison-Slides.ppt

Baudo, M.M,, Lyons, R., Powers, S., Pastori, G.M., Edwards, K.J., Holdsworth, M.J., & Shewry, P.R. (2006)
Transgenesis has less impact on the transcriptome of wheat grain than conventional breeding. Plant Biotechnology
Journal, 4, 4, pp 369-380

http://www.botanischergarten.ch/Organic/Baudo-Impact-2006.pdf AND
http://www.botanischergarten.ch/Genomics/Transgenesis-Comparison-Slides.pdf AND
http://www.botanischergarten.ch/Genomics/Transgenesis-Comparison-Slides.ppt

Shewry, P.R., Baudo, M., Lovegrove, A., & Powers, S. (2007)
Are GM and conventionally bred cereals really different? Trends in Food Science & Technology, 18, 4, pp 201-209
http://www.botanischergarten.ch/Wheat/Shewry-Are-GM-Convent-Cereals-different-2007. pdf
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Full caption of slide 6:
Scatter plot representation of transcriptome comparisons of:

(a) transgenic B102-1-1 line vs. control L88-31 line in endosperm at
14 dpa (left), 28 dpa (middle) or leaf at 8 dpg (right);

(b) conventionally bred L88-18 vs. L88-31 line in endosperm at 14
dpa (left), 28 dpa (middle), or leaf at 8 dpg (right);

(c) transgenic B102-1-1 line vs. conventionally bred L88-18 line in
endosperm at 14 dpa (left), 28 dpa (middle), or leaf at 8 dpg (right).

Dots represent the normalized relative expression level of each arrayed
gene for the transcriptome comparisons described.

Dots in black represent statistically significant, differentially expressed
genes (DEG) at an arbitrary cut off > 1.5.

The inner line on each graph represents no change in expression. The
offset dashed lines are set at a relative expression cut-off of twofold.

In the adjacent coloured bar (rectangle on the far right of the figure), the
vertical axis represents relative gene expression levels: reds indicate

overexpression, yellows average expression, and greens under-expression.

Values are expressed as n-fold changes. The horizontal axis of this bar
represents the degree to which data can be trusted: dark or unsaturated
colour represents low trust and bright or saturated colour represents high
trust.

Full caption of slide



Plant Biotechnology Journal (2006) 4, pp. 369-380 doi: 10.1111/.1467-7652.2006.00193.x

Transgenesis has less impact on the transcriptome of
wheat grain than conventional breeding

Maria Marcela Baudo', Rebecca Lyons', Stephen Powers', Gabriela M. Pastori' 1, Keith J. Edwards?,
Michael J. Holdsworth?® and Peter R. Shewry'*

'Rothamsted Research, Harpenden ALS 2JQ, UK
2School of Biological Sciences, University of Bristol, Woodland Road, Bristol BS8 1UG, UK
3Division of Agricultural and Environmental Sciences, School of Biosciences, University of Nottingham, Nottingham NG7 2RD, UK
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Fig. 2. Volcano plots for differentially expressed genes. Differentially expressed genes appear above the thick horizontal lines. Genes induced =2-fold are on
the right of the right vertical lines, and the ones repressed =2-fold are on the left of the left vertical line. The numbers corresponding to the differentially
expressed genes induced =2-fold for each experiment (red-shadowed area) are red, and those corresponding to the genes repressed =2-fold (blue-shadowed
area) are blue. The green-shadowed area corresponds to differentially expressed genes that were up- or down-regulated < 2-fold (green-colored numbers).
Bluecolored genes are those with P between 0 and 0.5, and red-colored genes are those with P between 0.5 and 1.
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The case of biodiversity
and GM crops

GM crops are beneficial
for agrobiodiversity



Chordates
Plants
Molluscs
Crustaceans
'Protozoa’
Insects
'‘Algae’
Arachnids
Nematodes
Fungi
Viruses
Bacteria

Others
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WuLsr 1835 LEERUN 1880 IZEMOA 1082

KIER 1988 BARTHLOTT et al. 1802 BARTHLOTT ot al.
{unpuklished) modified afier BARTHLOTT 1098 2005

¢ 1: Historical evolution of maps displaying plant species richness patterns in Africa. Apart from the map of WULFF
(1935], which indicates the total species richness of the displayed areas, the maps show species richness per standard area of
1[| 000 lam?. All maps are inventory-based and to a varying degree rely on expert-opinion. The same legend of ten classes
as -:]Lp].a}n:d was applied to all maps
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Nature’s fields: a neglected model

for increasing food production

D. Wood and J. Lenné
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A o m e — 100

Percent herbicide resistant

Pounds of active ingredient per
planted acre
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Year

—a&— Glyphosate —aA—— Other herbicides = =A= = Percent acres HR

FIGURE S-1 Application of herbicide to soybean and percentage of acres of HR soybean.
NOTE: The strong correlation between the rising percentage of herbicide-resistant (HR) soybean
acres planted over time, the increased applications of glyphosate, and the decreased use of other
herbicides suggests but does not confirm causation between these variables.

SOURCES: USDA-NASS, 2001; 2003, 2005, 2007, 2009a, b; Fernandez-Cornejo et al., 2009.
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Figure 4. Runoff and Erosion in No-till Watersheds Compared to Conventional Tillage Watersheds
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Fuel used per acre (gallons)

Figure 6. Tillage System vs. Fuel Consumption per Acre

6

Fuel Consumption per Acre

iy

W

%

0

(0] Conventional

Source: lasa, Univ of MNaebraska 1997

T
Mulch Mo-till

Type of tillage used



http://www.botanischergarten.ch/HerbizideTol/Fawcett-BiotechPaper.pdf�
http://www.botanischergarten.ch/HerbizideTol/Fawcett-BiotechPaper.pdf�
http://www.botanischergarten.ch/HerbizideTol/Fawcett-BiotechPaper.pdf�

Figure 5. Gross Warming Potential (GWP) of VVarious Tillage Systems

= Gross Warming Potential (GWP)
2 . of Various Tillage Systems

Source: Robernson, Paul, and Harwood
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Figure 28 Survival curves for monarch larvae placed in and near B and non-8¢ com fields. (2) lowa. (D) New York.
The survival curves of larvae pooled over the three Bt corn sites were not significantly difierent from thoze in non-Bt
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treatment effects when compared to control are circled (goodness of fit R? =0.74, goodness of
prediction Crossvalidation/Jacknife R*=10.62).
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Shannon diversity indices of soil dwelling taxa per trap collected with the pitfall traps
throughout the sampling season: (@) untransformed corn (control); (%) Bicorn; (a)
untransformed corn treated with Delfin; (m) untransformed corn treated with Karate Xpress;
Day 0, spray day. No statistically significant differences between treatments were observed
(Tukey test, F =0.05).
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No statistically significant differences
between treatmemts and control for

Geometric Mean of Abundance +1

FIGURE 6. Population density of Alopeosa sp (Araneas: Lycosidas). Plotted are the prometric means of
abundance + 1 per trap against time: (@) untransformed corn (contml); (4) Br-corn; (4
untransformed com treated with Delfin; (@) untransformed com treated with Karate X press;
Day 0, spray day. No statistically significant differences between treatments and the con trol were
observed (Tukev test, P = 0.05).
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FIGURE 2. Population density of Orius sp. (Hetem plera: Anthocoridae). Plotted are the geomelne means
of abundance + 1 per trap against time: (@) untransformed com {(control); (¥) Bt-com; { &)
untransformed com treated with Delfin; (@) untransformed comn treated with Karate Xpress;
Day 0, spray day. Statistically significant treatment effects when compared to control are circled
(Tukey test, P = 0.05).
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FIGURE 13, Principal response curve analvsis for flying organisms: aro line of the y-axis, untransformed
comn (control); (%) Bt-com; ( &) untransformead comn treated with Delfin: (@) untransformed
comn treated with Karate Xpress; Day 0, spray day. No statistically significant (Crossvalidatons

Jacknile) treatment effects were observed.
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Bt Crop Effects on Functional Guilds of Non-Target
Arthropods: A Meta-Analysis

L. LaReesa Wolfenbarger', Steven E. Naranjo®*, Jonathan G. Lundgren®, Royce J. Bitzer®, Lidia S. Watrud®

1 Department of Biclogy, University of Nebraska at Omaha, Omaha, Nebraska, United States of America, 2 USDA-ARS Arid Land Agricultural Research Center, Maricopa,
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Entomology, lowa State University, lowa, United States of America, 5U5. Environmental Protection Agency, Mational Health and Environmental Effects Research
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redator-nontarget herbivore relationships.
examined community level responses usmg predator/ prey ratios

[

to provide an alternate measure of mpact on pest management
services. o estimate predator to prey ratios, we identfied studies
in our database m which both predator and herbavore functoonal
groups were measured. We then summed the mean abundance of
predators (Meanp, g, and  herbivores (Meang, oo for cach
relevant study and used these measures o estimate the quotent
of predators over herbvores (prey). The vanance of this quotent 1s
gIVEeT as

where Vargosioe and Varpope. are the sum of variances of
individual herbivores or predators in a grven study. We assumed
that the covariance between predators and herbivores was zero,
and thus this wvanance estimate 1s conservative. Species of
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Effect size

(B) Potato

Figure 5. Effect of insecticide-treated Bt crops vs. insecticide-
treated non-Bt control field on non-target functional guilds.
Bars denote the 95% confidence intervals, asterisks dencte significant
heterogeneity in the observed effect sizes among the studies (* <005,
w007, #H =20.001), and Arabic numbers indicate the number of
observations included for each functional group.
doii10.1371/journal.pone 0002118.g005
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Fig. 2. Response of H. virescens larvae to diet mixed with
soil samples collected from within and outside transgenic Bt
cotton fields at six different sites. (A) Larval survival. and (B)
average mass (mg) of surviving larvae,
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Biosafety in Africa, do your own safety assessment

lel many countries in the developing wc
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residues and toxins of Bt maize.

Source:
Toxins in Transgenic Crop Byproducts May Affect Headwater Stream Ecosystems.

Proceedings of the National Academy of Sciences %R 10.1073/pnas. 0707177104
By Rosi-Marshall, E.J., Tank, 1.L., Royer, T.V., Whilas, M.R., Evans-White, M.,
Chambers, C., Griffiths, MN.A., Pokelsek, 1., & Stephen, M.L. (2007)
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4a A matter of common sense
and public health:

replace conventional maize
with its high content of
cancer causing mycotoxins with

genetically engineered Bt maize
with much less mycotoxins



Transgenic maize healthier than conventional maize: more insect bites cause
more mould infections causing much higher levels of cancerogenous mycotoxins
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What are the
proven health
effects?

HARMONIZED
MYCOTOXIN
REGULATION

T

What are the
countervailing

risks and indirect
health effects?

What is an
acceptable
level of risk?

What are the
economic
conseguences
of the
regulation?

Who wins and
who loses from

the regulation?
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g Results held back for

olitical reasons sinc
Istituto Nazionale MINISTERO POLITICHE p

R A . gt Sk, ) c
w diRicerca pergli Alimenti o CoTE ¢ TORESTALL March 7, 2006

@Y e laNutrizione . l Data produced by the

University of Milan

Ricerche sugli OGM in Agricoltura
RISULTATI

Roma, 7 marzo 2006

Yield
Conventional varieties 11 and 11.1 tons per hectare

Engineered varieties 14.1 and 15.9 tons per hectare.
Increase: 28 to 43 percent.

Economic losses 300 million to 1 billion Euro per year
due to prohibition of Bt crops
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the first study on transgenic maize mycotoxins (red)
being much lower than in conventional maize (blue)
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Fusarium ear rot (kernels/ear)

Munkvold, G.P., Hellmich, R.L., & Showers, W.B. (1997)

Reduced Fusarium ear rot and symptomless infection in kernels of maize genetically
engineered for European corn borer resistance. Phytopathology, 87, 10, pp 1071-1077
http://www.botanischergarten.ch/Bt/Munksvold-Reduced-Fusarium-1997.pdf



http://www.botanischergarten.ch/Bt/Munksvold-Reduced-Fusarium-1997.pdf�

4b Opportunities for modern breeding
for draught resistant and
salt resistant crops
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THIRSTY WORK
It takes staggering quantities of water to grow some common crops - water that many countries cannot afford to lose

1 kilo coffee
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Developments in Plant Breeding 11

H.T. Buck - J.E. Nisi - N. Salomon
Editors

Wheat Production
in Stressed

Environments

Buck, H.T., Nisi, J.E., & Solomon, N. (2007)
Wheat Production in Stressed
Environments:, Mar del Plata,
Argentina Springer; 1 edition (July 11,
2007), Proceedings of the 7th
International Wheat Conference, Ed.
pp 795



Table 2

Relevant examples of genes conferring drought tolerance

Genes Function Mechanism of action References

DREBs/CBFs: ABF3 Stress induced transcription factors Enhanced expression of downstream Oh et al. (2005),
stress related genes confers drought/cold/salt Ito et al. (2006)
tolerance. Constitutively overexpression can
lead to stunting growth

SNACH Stress induced transcription factor SNACT expression reduces water loss Hu et al. (2006)
increasing stomatal sensitivity to ABA

OsCDPK7 Stress induced Ca-dependent Enhanced expression of stress responsive genes Saijo et al. (2000)

Farnesyl-transferase (ERA 1)

Mn-S0D
AVPI
HVAL OsLEA3

ERECTA

otsA and orsB

P5CS

mitlfy

GI 45

NADP-Me

protein kinase

Negative-regulator of ABA sensing
Mn-superoxide dismutase

Vacuolar H"-pyrophosphatase

Stress induced LEA proteins

A putative leucine-rich repeat
receptor-like kinase is a major
contributor to a locus for A on
Arabidopsis chromosome 2
Esclerichia coli trehalose
biosynthetic genes
o-Pyrroline-5—carboxylate synthetase
Mannitol-1-phosphate dehydrogenase

14-3-3 protein

NADP-malic enzyme

Down-regulation of farnesyltransferase

enhances the plant’s response to ABA and
drought tolerance reducing stomatal conductance
Overexpression improves stress tolerance

also in field conditions

Overexpression facilitate auxin fluxes

leading to increased root growth
Over-accumulation of LEA increases

drought tolerance also in field conditions
ERECTA acts as a regulator of transpiration
efficiency with effects on stomatal density,
epidermal cell expansion, mesophyll cell
proliferation and cell—cell contact

Increased trehalose accumulation correlates

with higher soluble carbohydrate levels, elevated
photosynthetic capacity and increased tolerance
to photo-oxidative damage

Enhanced accumulation of proline

leads to increased osmotolerance

Mannitol accumulation leads to

increased osmotolerance

Lines overexpressing GF/4h have a “stay green™
phenotype, improved water stress tolerance and
higher photosynthetic rates under water

deficit conditions

The overexpression decreased stomatal
conductance and improves WUE

Wang et al. (2005)

McKersie et al. (1996)

Gaxiola et al. (2001),
Park et al. (2005)
Bahieldin et al. (2005},
Xiao et al. (2007)
Masle et al. (2005)

Garg et al. (2002)

Kavi Kishor et al. {1995),
Zhu et al. (1998)
Abebe et al. (2003)

Yan et al. (2004)

Laporte et al. (2002)
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Figure 1.
Monthly Prices of Select Commodities on World Markets, Jan. 1980 - May 2008
(Nominal U.S. dollars, indexed to January 2000 = 100)
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Source: Author's computation, from IMFE data (www.imf.org/external/data.htm).
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Figure 2.
USDA estimates of cereal grain stocks per capita, by region, 1961-2008
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Figure 1: Regional Differences in the Development of Agricultural Production/Capita (Southgate et al. 2007: 67)
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4c Opportunities for modern breeding
draught tolerant and salt tolerant
biofuel crops in dry regions



Excellent opportunity for biofuel production
In dry regions

Jatropha curcas L.:

Center of origin, S. America, potentially\ Brazil

=3 ]!
« Kingdom Plantae \ \\ \l / |
.‘ Nt
* Family Euphorbiaceae \ ”‘ W\ A 7 1"
- Genus Jatropha ‘ e {

* Species Jatropha curcas L.

Jongschaap, R.E.E., Blesgraaf, R.A.R., Bogaard, T.A., van Loo, E.N., & Savenije, H.H.G. (2009)

The water footprint of bioenergy from Jatropha curcas L. Proceedings of the National Academy of Sciences of the United
States of America, 106, 35, pp E92-E92

http://www.botanischergarten.ch/Biofuel/Jongschaap-Water-Footprint-Jatropha-2009.pdf AND
http://www.botanischergarten.ch/Biofuel/Jongschaap-Claims-Facts-Jatropha-2007.pdf
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Biodiesel crop species Oil (L/ha)

Oil palm 2,400

Jatropha 1,300

Rapeseed (canola) 1,100
Sunflower 690

Soybean 400

Data: United Nations Development Program/World Bank
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Hard soaps
Candles
Paints
Lubricants
Insecticide
Fertilizer
Medicine
Living fence

Biodiesel fuel

Uses for products
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4d Opportunities for biofuel productior
with seaweeds and salt tolerant
coast plants



Laminaria
digitata

Oarweed, Laminaria digitata,
(also known as Common
Kelp, Tangle and Kombu) is
a brown alga (and a member
of the Laminariaceae family
[kelp]) that represents one of
15 species commonly
referred to as 'kelp' but is by
far the most common form in
the North Atlantic. It grows
grows profusely in the upper
sublittoral zone in sheltered
or moderately exposed sites
and individuals exposed at
low tide flop over on the
substratum. It is very
common in the lower
intertidal and shallow
subtidal growing on rock and
often forms extensive
meadows in low water. In
terms of relatives, it is
closely related to the five
species (Saccharina
latissima, Saccharina
japonica, Laminaria
angustata, Laminaria
longissimaand Laminaria
ochotensis)

www.celtnet.org.uk/recipes/a
ncient/wild-food-...



http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�
http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�
http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�
http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�
http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�
http://www.celtnet.org.uk/recipes/ancient/wild-food-entry.php?term=Oarweed�

http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html



http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�
http://appearing-and-disappearing-landscapes.blogspot.com/2010/03/agriculture-over-board.html�

Kelp harvester in California, which was
used to harvest the kelp Macrocystis for
alginate production (© Kelco, Ltd.). Such
harvesters are now being used to collect

kelp for abalone food.
http://www.seaweed.ie/luses general/alginates.html

Saccharina
cultivation
in China

1‘.-. . 'li'g.- ; & o 4y "

Saccharina japonica on ropes in north-west
China (photograph © Dr D.L. Duan Delian;
courtesy Zi-Min Hu)
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Delesseria sanguinea

Description: Membranous, bright
crimson fronds, with cartilaginous,
cylindrical, branched stipe arising from
a thickened discoid holdfast, to 300
mm long. Branches bearing spirally
arranged, leaf-like, ovate-lanceolate
blades, each with short stipe and
pinnately branched midrib,
membranous portion monostromatic,
margin undulate (on mature blades),
entire. Reproductive structures in
small oval, stalked blades, borne on
midribs in winter,

Habitat: On rocks, deep shady lower
intertidal pools and subtidal, generally
distributed, most common and
perfectly beautiful in spring.

Similar species: Phycodrys rubens is
superfically similar but has a duller
brownish-red colour and its leaves
have an oak-leaf outline.

Key characteristics: Leaf-like ovate-
lanceolate blades.

Link: Algaebase
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Fig. 1. Flowchart of the analyzed system.
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PERSPECTIVE

Radically Rethinking Agriculture
for the 21st Century

N. V. Fedoroff,'* D. S. Battisti,” R. N. Beachy,> P. ]. M. Cooper,® D. A. Fischhoff,”
C. N. Hodges,® V. C. Knauf,” D. Lobell,® B. J. Mazur,” D. Molden,*® M. P. Reynolds,**
P. C. Ronald,™® M. W. Rosegrant,*® P. A. Sanchez,™* A. Vonshak,*” ].-K. Zhu®¢

Population growth, arable land and fresh water limits, and climate change have profound
implications for the ability of agriculture to meet this century’s demands for food, feed, fiber,
and fuel while reducing the environmental impact of their production. Success depends on the
acceptance and use of contemporary molecular techniques, as well as the increasing development
of farming systems that use saline water and integrate nutrient flows.
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Fig. 1. Saline farming. Upper and lower right, brackish-water agriculture and tomato farming,
Negev desert, Israel; center, saline farming of the halophyte salicornia, Eritrea.
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Salicornia

with great
potential

in coastal
situations
of desert
countries
like the
Gulf States
and Israel

several
annual
and
perennial
species
and other
genera



4e Opportunities for modern breeding
for biofortified crops

In developing countries

with nutritient deficiencies



! Bend Yok
Los Argales

.'rrtl ‘_i-

n

Eirnghi
Hio g Janaing

LIS RANEG



http://www.bondvigilantes.co.uk/blog/UserFiles/Image/world.jpg�
http://www.bondvigilantes.co.uk/blog/UserFiles/Image/world.jpg�
http://www.bondvigilantes.co.uk/blog/authors/matthewrussell/�

AN ALTERNATIVE VIEW OF THE WORLD
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Golden Rice is part
of the solution
Biofortified rice as a
contribution to the
alleviation of life-
threatening
micronutrient
deficiencies In
developing countries

Time Magazine July 31, 2000
US-Edition

http://www.goldenrice.org/image/who ingo-TIME.ipg



http://www.goldenrice.org/image/who_ingo-TIME.jpg�
http://www.goldenrice.org/image/who_ingo-TIME.jpg�
http://www.goldenrice.org/image/who_ingo-TIME.jpg�

" A CHIAM
SERAUP
3ESAR 15 [T1ARONG INKNOWN |
~ PAROC
-

BLUE ROSE
. PREME
l\/lutatIOnS " KITCHILI SAMBA |
| | | | - SINAWPAGH
TEXAS
== u —— | 5ATNA
3ENONG
_
[ re ] *HOW SUNG| o
e "ADUKAN JELLAIKAR
:
e
@
@ @
P i

I EEVIVPS 1 I en 1

__IR22 e P
Deletions
@ ] I . | il

@ [1rR747] | R24/ IR661 | IR1721
E— | | S
:GAM PAI
e GAV2A IR1561 |

Unpredictable & most

extensive genome
alterations and their The blue box represents the

,natural’ rice genome; the
barrs indicate the genetic

accumulation at every

single step.
changes underlying the

traditional‘ development to
5. - a modern rice variety
http://www.goldenrice.org/




http://www.goldenrice.org/



A 500 000 children p.a. are becoming blind because of
vitamin A deficiency — despite traditional interventions.

A , Golden Rice" accumulating provitamin A to 1.6 pg/g
endosperm may be sufficient to prevent vitamin A-
deficiency on the basis of a daily diet of 200g of rice.

8 The science is available since 1999.

A Popular Indicarice varieties are ready since early 2003.

They may not reach the farmer before 2012!

Why 13 years of unnecessary further blind children ?!

http://www.goldenrice.org/



4f Basics on progress in molecular
breeding, opportunities and the
follow-up of

over-regulation in Europe
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Corn yields in France and Italy in the

last 10 years fail to show the same positive trends
as in the USA due to GM crop restrictions
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Agricultural research intensity in the LDCs and other

developing countries (ODC), 1971-2000

(Investment in agricultural research as % of agricultural output)
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Prometheus Unbound: Revolutionary Advances in
Biological Technologies
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outside London alrport mid August 2007: Their slogan
"We are armed ... only with peer reviewed science".
risingtide.org.uk/node/220
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49 Positive statements on
genetically engineered crops of a
scientific Vatican conference
Invited by

the Academia Pontificiae

of the Holy See



The Vatican
Conference May 2009
on Transgenic
Plants for Food
Security in the
Context of
Development
makes an
unanimously
positive statement
In favour

of genetically
engineered crops

A’PROCEEDING‘S OF A STUDY WEEK*OF THE PONTIFICAL
' ACADEMY OF SCIENCES MAY 2009 Conference Summary:

INF-O POTRYKUS & KLAUS AMMANN, editors
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Monsignore Marcelo + Sanchéz Sorondo,
Secretary of the
Academia Pontificiae of the Holy See

Pax perpetuo aedificanda:

Peace has to be ceaselessly built up.

Peace Is a continuous effort which is entrusted to
research, to technological applications aimed at
promoting justice,

through the authority of the sciences, with that
freedom of thought and that will enable other
choices to be made to contrast violence

and the exploitation of research and discoveries
against justice and human rights.
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