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Institute of 
Radiation Breeding 
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http://www.irb.affrc.go.jp/
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Werner Arber, Nobel Laureate 1978:

Interestingly, naturally occurring molecular evolution,
i.e. the spontaneous generation of genetic variants has
been seen to follow exactly the same three strategies 
as those used in genetic engineering14. 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

Arber, Comparison

http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf
http://www.botanischergarten.ch/Mutations/Arber-Comparison-2002.pdf


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 
independent of an identified goal.

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 differences



van Bueren, E.T.L., Struik, P.C., Tiemens-Hulscher, M., & Jacobsen, E. (2003) 
Concepts of intrinsic value and integrity of plants in organic plant breeding and propagation. 
Crop Science, 43, 6, pp 1922-1929 
http://www.botanischergarten.ch/Organic/van-Bueren-Organicbreeding.pdf

Intrinsic Value 
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Baudo: comparison in genomic disturbance: GM crops are less disturbed (black dots) than classic breeds

Scatter plot representation of transcriptome comparisons, Baudo et al. 2006
transgenic vs. 
control
endosperm 
14 dpa

28 dpa 8 dpg

2 conventional
lines
Endosperm
14 dpa 

28 dpa leaf at 8 dpg

transgenic vs. 
conventional 
Endosperm
14 dpa

28 dpa leaf at 8 dpg

http://www.botanischergarten.ch/Organic/Baudo-Impact-2006.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



Differences observed in gene expression in the endosperm 
between conventionally bred material were much larger in 
comparison to differences between transgenic and 
untransformed lines exhibiting the same complements of 
gluten subunits. These results suggest that the presence of 
the transgenes did not significantly alter gene expression 
and that, at this level of investigation, transgenic plants could 
be considered substantially equivalent to untransformed 
parental lines.

Transgenesis has less impact on the transcriptome of wheat grain than conventional breeding
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Reconciling traditional knowledge with modern agriculture, a basic paper in the IP handbook of Krattiger et al.



Watson, C.A., Atkinson, D., Gosling, P., Jackson, L.R., & Rayns, F.W. (2002)
Managing Soil Fertility in Organic Farming Systems. Soil Use and Management, 18, s1 %R doi:10.1111/j.1475-2743.2002.tb00265.x, pp  239-247 
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1475-2743.2002.tb00265.x AND http://www.botanischergarten.ch/Organic/Watson-Soil-
2002.pdf Soil fertility management in organic farming, a truly holistic approach



Fliessbach, A., Mader, P., Dubois, D., Gunst, L., Stauffer, W., Fried, P., Pfiffner, L., Alföldi, T., & Niggli, U. (2000)
Organic Farming Enhances Soil Fertility and Biodiversity, Research Institute of Organic Agriculture, Federal Research Station for 
Agroecology and Agriculture pp 16 Fibl Dossier 1,  Frick, Switzerland (Report)
http://www.botanischergarten.ch/Organic/DOC_slim.pdf AND http://www.botanischergarten.ch/Organic/DOC-slim-Slides.ppt

Fibl dossier: biomass earth worms



On farm biodiversity, integrated crop management proposed by Baier Crop Science

Dollaker, A. (2006)
Conserving Biodiversity Alongside 
Agricultural Profitability through 
Integrated R&D Approaches and 
Responsible Use of Crop 
Protection Products. 
Pflanzenschutz-Nachrichten 
Bayer, 59, 1, pp  117-134 
http://www.botanischergarten.ch/
Organic/Dollaker-2006.pdf

Dollaker, A. & Rhodes, C. (2007)
Integrating Crop Productivity and 
Biodiversity Conservation Pilot 
Initiatives Developed by Bayer 
Cropscience, in Weed Science in 
Time of Transition. Crop Science, 
26, 3, pp  408-416 
http://www.botanischergarten.ch/
Organic/Dollaker-2007.pdf
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Keeping non-target 
Insects alive

Monarch fieldstudy reveals no danger for the larvae in Bt maize fields



Early, but largely ignored research: Averages of two years (1997-1998) of development times (days) of a specific stage for Rhopalosiphum padi feeding on transgenic and isogenic corn leaves
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Averages of two years (1997-1998) of development times (days) 
of a specific stage for Rhopalosiphum padi feeding on transgenic 
and isogenic corn leaves

Lozzia, G., Furlanis, C., Manachini, B., & Rigamonti, I. (1999)
Effects of Bt Corn on Rhodopalosiphum Padi (Rhynchota Aphidiae) and on Its Predator Chrysoperla Carnea Stephen (Neuroptera Chrysopidae). Boll. Zool. 
Agr. Bachic. Ser. II, 30, 2, pp  153-164 
http://www.botanischergarten.ch/Bt/Lozzia-Effects-Bt-1998.pdf

Lozzia, G.C. (1999)
Biodiversity and Structure of Ground Beetle Assemblages (Coleopterae, Carabidae) in Bt Corn and Its Effects on Non Target Insects. Boll. Zool. Agr. Bachic. 
Ser. II, 31,  pp  37-58 
http://www.botanischergarten.ch/Bt/Lozzia-Biodiversity-1999.pdf

Rhopalosiphum padi

http://www.botanischergarten.ch/Bt/Lozzia-Effects-Bt-1998.pdf
http://www.botanischergarten.ch/Bt/Lozzia-Biodiversity-1999.pdf


Greenpeace campaign in Mexico 1999,2000 
Greenpeace campaign in Mexico, protest without proof of Bt maize gene flow



Cosmogony of Mayas
Archeological Museum in
Mexico City

Cosmogony of Mayas, Archaeological Museum in Mexico City



O
rt

iz
-G

ar
ci

a,
 S

., 
Ez

cu
rr

a,
 E

., 
Sc

ho
el

, B
., 

A
ce

ve
do

, F
., 

So
be

ro
n,

 J
., 

&
Sn

ow
, A

.A
. (

20
05

) 
Ab

se
nc

e 
of

 d
et

ec
ta

bl
e 

tra
ns

ge
ne

s 
in

 lo
ca

l l
an

dr
ac

es
 o

f m
ai

ze
 in

 O
ax

ac
a,

 M
ex

ic
o 

(2
00

3-
20

04
). 

PN
AS

, 1
02

, 3
5,

 p
p 

12
33

8-
12

34
3 

ht
tp

://
w

w
w

.p
na

s.
or

g/
cg

i/c
on

te
nt

/a
bs

tra
ct

/1
02

/3
5/

12
33

8 
an

d 
ht

tp
://

w
w

w
.b

ot
an

is
ch

er
ga

rte
n.

ch
/M

ex
ic

o/
O

rti
z-

Sn
ow

-P
N

AS
-

20
05

.p
df

Zero result
based on 
150‘000
samples

Zero result of Mexican gene flow in Oaxaca, based on 150000 samples analyzed

http://www.pnas.org/cgi/content/abstract/102/35/12338 and http:/www.botanischergarten.ch/Mexico/Ortiz-Snow-PNAS-2005.pdf
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18     03.11 .99

Fusarium infection and mycotoxin content in
grain of 4 different Bt-maize, field grown
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Results of field release in Italy, left conventional, right transgenic insect-resistant maize
http://www.agbioworld.org Data produced by the University of Milan, Italy

Marshall, A. (2007)
Another Inconvenient Truth.In Europe, no one apparently wants to listen if you have good news about 
genetically modified organisms (GMOs). Nature Biotechnology, 25, 12, pp  1330 
http://www.botanischergarten.ch/Bt/Marshall-Inconvenient-Truth-2007.pdf

http://www.agbioworld.org/
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March 7, 2006
Data produced by the
University of Milan
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Sustainable World

Agriculture
System for renewable 
natural resources
Knowledge based
Agriculture: Organic
Precision Biotechnology

Socio-Economics
Equity: reconciliation
between traditional 
knowledge and science 
global dialogue, reduce 
agricultural subsidies in
developed world

Technologies
Innovation through
artificial intelligence
influence evolution,
new technologies
to process food and
energy

Sustainable World



European Safety Attitude: let not the Europeans decide about
Biosafety in Africa, do your own safety assessment

European Risk Attitude



another kind of 
risk attitude

Another (unwelcome) kind of risk perception attitude



Risk = Hazard / Chance

Widespread definition, but onetrack-minded
Risk   =  Hazard x Likelyhood
Or worse: Risk = Social bla bla x media frenzy

Ammann, K. (2004)
The Role of Science in the Application of the Precautionary Approach,. In Molecular Farming, Plant-made 
Pharmaceuticals and Technical Proteins (eds R. Fischer & S. Schillberg), Vol. 1, pp. 291-302. Wiley-VCH 
Verlag GmbH & Co. KGaA, Weinheim,
http://www.botanischergarten.ch/Precautionary/Ammann-Precautionary-Approach1.pdf

Chinese risk definition

http://www.botanischergarten.ch/Precautionary/Ammann-Precautionary-Approach1.pdf


Onetrackminded view





Misguided
Foreign Aid
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