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• Climate change
• Climate-ready patents
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• GM crops in developing countries



Projected surface temperature 
change

Source: Intergovernmental Panel on Climate Change (IPCC), 2007
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The Challenges 

• World population is projected to grow from 6.5 
billion in 2005 to nearly 9.2 billion by 2050. Thus 
global food production must nearly double by 2050.

• Natural resources scarcity: expand the land basis 
(4.2 billion ha available for rainfed production ) or 
tap into yet-unused yield enhancing resources.

• Climate change will cause a decline in yields and a 
higher occurrence of extreme climate events. 

• Rapidly rising energy prices and higher demand for 
energy: agriculture will become increasingly 
important as a supplier to the energy market.



Impacts on agriculture

Four main climate related drivers on agriculture:
• Elevated carbon dioxide 
• Rainfall and associated water resource availability
• Temperature – both direct and indirect through 

evaporation
• Extreme weather events (wind, flood damage) 

• These interact to affect agricultural productivity, quality, 
pests and diseases.



Climate Change Impacts on Grain 
Yields

Percentage change in average crop 
yields.  Effects of CO2 are taken into 
account. Crops modelled are: wheat, 
maize and rice. 
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• Districts in western Rajasthan, southern 
Gujarat, Madhya Pradesh, Maharashtra, 
northern Karnataka, northern Andhra 
Pradesh, and southern Bihar are highly 
vulnerable to climate change in the 
context of economic globalization. 

• Numerous physical and socio-economic 
factors come into play in enhancing or 
constraining the current capacity of 
farmers to cope with adverse changes.
– e.g. cropping patterns, crop 

diversification, and shifts to drought-
/salt-resistant varieties

– e.g. ownership of assets, access to 
services, and infrastructural support

Figure 3.4 Vulnerability of Indian agriculture to 
climate change
Source TERI (2003): In Kelkar (2006)

India
Vulnerability to Climate Change



The Patent System

• Encourages innovation and consequently 
economic growth by:
– rewarding investments made in developing 

a new invention  protection (for 20 years)
– publishing and making known technical 

information of a new invention 
disclosure (during application process)



Somvanshi identified 30 patents relating to drought 
tolerant genes. 

V. S. Somvanshi ‘Patenting Drought Tolerance in 
Organisms’ (2009) 3 Recent Patents on DNA & Gene 
Sequences , 16-25, accessed at 
http://www.benthamscience.com/dnag/samples/d
nag3-1/0003DNAG.pdf, at Table 2.

http://www.benthamscience.com/dnag/samples/dnag3-1/0003DNAG.pdf


Somvanshi Study
These included: 
(i) patents related to Proline biosynthesis; 
(ii) patented dehydration responsive element binding 

factors (DREB) and C-repeat sequences binding 
factors (CBF); 

(iii) patents related to Protein Kinases; 
(iv) various patents awarded for transcription factors 

involved in improving drought stress tolerance in 
plants, and 

(v) patents related to miscellaneous drought tolerance 
genes. 



ETC Group, ‘Patenting the “Climate Genes”…and 
Capturing the Climate Agenda’ Communiqué,  
no.99, May/June 2008, Available at 
http://www.etcgroup.org/upload/publication/687/
03/etcgroupclimategenesfinal05_08.pdf 

• identified 55 patent “families” (a total of 532 patent 
documents) that were applied for and/or granted to 
a number of biotechnology companies on so-called 
“climate-ready” genes at patent offices around the 
world. 





• update of the 2008 study “examined patents containing 
claims concerned with abiotic stress tolerance (ie traits 
related to environmental stress, such as drought, salinity, 
heat, cold, chilling, freezing, nutrient levels, high light 
intensity, ozone and anaerobic stresses”. 

• It noted “a dramatic upsurge in the number of patents 
published (both applications and issued patents) related to 
‘climate-ready’ genetically engineered crops from June 30, 
2008 to June 30, 2010, identifying 262 patent families and 
1663 patent documents. 

• ETC Group, ‘Gene Giants Stockpile Patents on “Climate-ready” Crops in Bid to 
become “Biomassters” Patent Grab Threatens Biodiversity, Food Sovereignty’ Issue  
no. 106, October 2010, Available at 
http://www.etcgroup.org/upload/publication/pdf_file/FINAL_climate-
readyComm_106_2010.pdf 



• The 2010 report contrasts the ownership of 9% patent 
families by public sector institutions (9% of the total) with 
the private sector which holds 91% of the total.

• The 2010 report points out that “just three companies –
DuPont, BASF, Monsanto – account for two-thirds (173 or 
66%) of the total.” This level of market concentration gives 
cause for concern for those who espouse the positive role 
of competition. 





ETC Report 2010
In 2002, rice (Oryza sativa) was the first major crop genome to be 

fully sequenced, and the first food crop genome. 
In 2006, Cambia, an Australian NGO that promotes transparency in 

IP, used its Patent Lens project to conduct an in-depth analysis of 
U.S. patents and patent applications that make claims on the rice 
genome. Patent Lens revealed that, by 2006, roughly 74% of the 
rice genome was named in the claims of U.S. patent applications –
due, in large part, to bulk sequence applications. They discovered 
that every segment of the rice genome’s 12 chromosomes was 
recited in patent applications – including many overlapping 
claims. 

“The key players in rice genome patent claims? No surprise: DuPont, 
Monsanto, Syngenta, BASF, Bayer.”



http://www.patentlens.net/daisy/RiceGenome/
3662/3108.html



US Patent 7,834,146, November 16, 2010 

Recombinant polypeptides associated with plants 
Abstract
Recombinant polynucleotides and recombinant polypeptides 

useful for improvement of plants are provided. The 
disclosed recombinant polynucleotides and recombinant 
polypeptides find use in production of transgenic plants to 
produce plants having improved properties. 

[DNA is composed of nucleotides strung together to make a 
long chain called a polynucleotide

Peptides are short polymers of amino acids.]



Inventors:  Kovalic; David K. (Clayton, MO), Zhou; 
Yihua (Ballwin, MO), Cao; Yongwei (Chesterfield, 
MO), Andersen; Scott E. (St. Louis, MO), Edgerton; 
Michael D. (St. Louis, MO), Liu; Jingdong
(Chesterfield, MO) 

Assignee: Monsanto Technology LLC (St. Louis, MO) 
Appl. No.: 10/767,701
Filed: January 29, 2004



Claims
1. A substantially purified polypeptide comprising an amino acid 

sequence having at least about 90% sequence identity with the 
amino acid sequence of SEQ ID NO: 44,293. 

2. The substantially purified polypeptide of claim 1, wherein said 
amino acid sequence is 100% identical with the amino acid 
sequence of SEQ ID NO: 44,293. 

3. The substantially purified polypeptide of claim 1, wherein said 
amino acid sequence has at least about 95% sequence identity with 
the amino acid sequence of SEQ ID NO: 44,293. 

4. A transformed plant comprising a recombinant nucleic acid 
sequence encoding a polypeptide having an amino acid sequence, 
wherein said amino acid sequence has at least about 90% sequence 
identity with the amino acid sequence of SEQ ID NO: 44,293. 

5. The transformed plant of claim 4, wherein said plant is a Sorghum 
plant



BACKGROUND OF THE INVENTION

The ability to develop transgenic plants with 
improved traits depends in part on the 
identification of polynucleotides that are useful for 
the production of transformed plants having 
desirable qualities. 

In this regard, the discovery of polynucleotide 
sequences of genes, and the polypeptides encoded 
by such genes, is needed. Molecules comprising 
such polynucleotides may be used, for example, in 
recombinant DNA constructs useful for imparting 
unique genetic properties into transgenic plants.



DETAILED DESCRIPTION OF THE INVENTION

• The present invention provides recombinant 
polynucleotides and recombinant polypeptides 
from Sorghum. The recombinant polynucleotides 
and recombinant polypeptides of the present 
invention find a number of uses, for example in 
recombinant DNA constructs, in physical arrays of 
molecules, for use as plant breeding markers, and 
for use in computer based storage and analysis 
systems. 



DETAILED DESCRIPTION OF THE INVENTION
The recombinant polynucleotides of the present invention also find use 

in generation of transgenic plants to provide for increased or 
decreased expression of the polypeptides encoded by the 
recombinant polynucleotides provided herein. As used herein a 
"transgenic" organism is one whose genome has been altered by the 
incorporation of foreign genetic material or additional copies of 
native genetic material, e.g. by transformation or recombination. As a 
result of such biotechnological applications, plants, particularly crop 
plants, having improved properties are obtained. Crop plants of 
interest in the present invention include, but are not limited to soy, 
cotton, canola, maize, wheat, sunflower, sorghum, alfalfa, barley, 
millet, rice, tobacco, fruit and vegetable crops, and turf grass. 



DETAILED DESCRIPTION OF THE INVENTION
In one embodiment the disclosed recombinant polynucleotides provide 

plants having improved yield resulting from improved utilization of 
key biochemical compounds, such as nitrogen, phosphorous and 
carbohydrate, or resulting from improved responses to 
environmental stresses, such as cold, heat, drought, salt, and attack 
by pests or pathogens.

Recombinant polynucleotides of the present invention may be used to 
provide plants having improved growth and development, and 
ultimately increased yield, as the result of modified expression of 
plant growth regulators or modification of cell cycle or 
photosynthesis pathways. 

Other traits of interest that may be modified in plants using 
polynucleotides of the present invention include flavonoid content, 
seed oil and protein quantity and quality, herbicide tolerance, and 
rate of homologous recombination.









• the market dominance of these private corporations also has an 
important influence upon the sort of biotechnological research which 
is undertaken. For example, to what extent will the dominance of 
private corporations in biomedical and agricultural research direct 
that research towards Northern concerns away from Southern food 
priorities. 

• Almost entirely neglected by these corporations are the five most 
important crops of the poorest, arid countries - sorghum, millet, 
pigeon pea, chickpea and groundnut.

• J. Alston, G.Pardey and J. Rosenboom ‘Financing Agricultural Research: 
International Investment Patterns and Policy Perspectives’ (1998) 26 World 
Development 1045.

• P.L. Pingali and G. Traxler, ‘Changing focus of agricultural research:  will the poor 
benefit from biotechnology and privatization trends?’ (2002)  Food Policy 27.

• Human Rights Council, Report of the Special Rapporteur on the Right to Food, Jean 
Ziegler, A/HRC/7/5, 10 January 2008, para. 44.







Organic Seed Growers and Trade Association 
(and 38 others) v. Monsanto Company and 

Monsanto Technology LLC (2012-13)



Who Owns Nature? Corporate Power and 
the Final Frontier in the Commodification

of Life
ETC Group www.etcgroup.org November 2008
From thousands of seed companies and public 

breeding institutions three decades ago, ten 
companies now control more than two-thirds of 
global proprietary seed sales. From dozens of 
pesticide companies three decades ago, ten now 
control almost 90% of agrochemical sales 
worldwide. From almost a thousand biotech startups
15 years ago, ten companies now have three-
quarters of industry revenue. And, six of the leaders 
in seeds are also six of the leaders in pesticides and 
biotech. 

http://www.etcgroup.org/


Golden Rice and Trojan Trade Reps: A Case 
Study in the Public Sector’s Mismanagement of
Intellectual Property

http://www.etcgroup.org/upload/publication/305/01
/com_goldenrice.pdf

In September 2000 ISAAA released a briefing paper 
entitled, “The Intellectual and Technical Property 
Components of pro-Vitamin A Rice (GoldenRice™): 
A Preliminary Freedom-to-Operate Review.”11 
ISAAA’s study identifies 70 patents and 16 tangible 
property constraints (Material Transfer 
Agreements-MTAs, licences, agreements, etc.) that 
could have implications for the commercialization 
of Golden Rice.

http://www.etcgroup.org/upload/publication/305/01/com_goldenrice.pdf


http://www.no-patents-on-
seeds.org/images/documents/report_future_of_seed_

en.pdf

The future of seeds and food under the growing 
threat of patents and market concentration

Christoph Then & Ruth Tippe, April 2009

Written for the international coalition of “no 
patents on seeds”, www.nopatents-on-seeds.org



2. Concentration of the seed market

October 2008, Texas Grain Storage (Case 5:07-cv-
00673-OLG, in Texas Western District Court)

By financially bundling its pest resistant seed-traits 
with its glyphosate-tolerant traits, Monsanto has 
used its monopoly power in pest-resistant and 
herbicide-tolerant traits to exclude competition in 
the relevant herbicide market, and obtain and 
maintain monopoly power in that market.” (page 
21 of the complaint)



GM and Negligence





WA farmer sues over GM contamination 
AAP, July 28, 2011

A WA farmer is suing a neighbour for negligence after 
genetically modified canola seed blew onto his land, 
causing the loss of his organic crop certification. 

Steve Marsh, from Kojonup in WA's Great Southern region, 
has instructed his lawyers to lodge a writ in the WA 
Supreme Court in Perth in coming days.

The writ alleges his neighbour, Michael Baxter, was negligent 
in allowing GM canola to blow onto the Marsh property 
before harvest, contaminating his land and causing the loss 
of its organic status.
About 70 per cent of Mr Marsh's farm is now unusable for 
organic farming.



Marsh -v- Baxter [2014] WASC 187
Steve Marsh from Kojonup alleged that his neighbour, 

Michael Baxter, was negligent in allowing GM 
canola to blow onto the Marsh property before 
harvest, contaminating 70% of his land and causing 
the loss of its organic status.

Baxter had chosen the swathing mode of harvesting 
of his GM canola crop which involves exposing the 
standing windrowed cut canola plants to the 
elements, in order for the seed pods to ripen more 
uniformly. 

245 swathes were found to have blown into Marsh’s 
farm



Marsh -v- Baxter [2014] WASC 187

• The Supreme Court of Western Australia ruled that 
the damage to Marsh had been caused by the 
strictness of the organic certifier’s standards and 
not by Baxter’s harvesting practices. 

• Association of Sustainable Agriculture (Australia) Ltd 
(NASAA) decided on 29 December 2010 to 
withdraw the organic certification status for 
approximately 70% of Marsh’s land.





Hoffman v. Monsanto Canada Inc. and Bayer 
Cropscience Inc, 2005 SKQB 225 

The plaintiffs are organic farmers who seek to bring this 
action on behalf of all organic grain farmers in 
Saskatchewan. The defendants, Monsanto Canada Inc. 
(“Monsanto”) and Bayer Cropscience Inc. (“BCS”), are both 
manufacturers and distributors of agricultural products 
including chemical fertilizers and pesticides. The plaintiffs 
claim damages to organic grain farmers allegedly resulting 
from the development and commercial introduction into 
Canada of genetically modified (“GM”) canola by the two 
defendants. 



Claim in Negligence
[70] I conclude that the plaintiffs have failed to establish a prima facie

duty of care in accordance with its claim [in negligence]
[71] In addition, there are policy considerations that, in accordance 

with the second leg of the test, would in my view bar or limit the 
imposition of the duty of care alleged on the defendants in the 
circumstances of this case. First, as the plaintiffs [concede], both 
defendants received approval of the federal government for the 
unconfined release of their GM canola varieties prior to their 
release. 

The imposition by the courts of a duty of care not to release these 
substances into the environment would therefore appear to be in 
conflict with express governmental policy.



Watson, R (on the application of) v Secretary Of 
State For Environment & Anor [1998] EWCA Civ 

1250
• The applicant is a farmer in Devon. He specialises in the production of 

organic vegetables and is believed to be the largest such producer in 
Britain. Amongst his crops is sweet corn. 

• The present application is prompted by his concern about a trial 
planting of genetically modified maize on an adjoining farm. That 
planting is due to pollinate within the next two or three weeks. Hence 
the urgency of these proceedings. 

• The applicant fears the risk of cross-pollination between that crop 
and his own. Such contamination would threaten the organic status 
and accreditation on which his farming and livelihood depend. The 
central issue raised is whether the continuation of the seed trial is 
contrary to law.



Watson v Secretary Of State For Environment

• The control of the release of GMOs has been harmonised at 
Community level by Directive 90/220/EEC. Its purpose is to 
protect human health and the environment. The Directive has 
been implemented in the UK by Part VI of the Environmental 
Protection Act 1990

• S.111(1) ... no person shall ... release ... any genetically modified 
organisms ... except in pursuance of a consent granted by the 
Secretary of State and in accordance with any limitations and 
conditions to which the consent is subject. 

• 107(10) An organism under a person’s control is ´released’ if he 
deliberately causes or permits it to cease to be under his control 
or the control of any other person and to enter the environment



Watson v Secretary Of State For Environment

• This action dismissed by the Court of Appeal as 
the growing trials had been approved by the 
relevant statutory authority, applying the 
relevant legislation.

• The appellant’s action was tantamount to 
challenging a public decision in a private 
nuisance action, which is contrary to public 
policy.



GM Crops in Developing Countries

• Hands off our maize! Resistance to GMOs in 
Mexico

• GRAIN | 16 May 2013
• http://www.grain.org/article/entries/4725-

hands-off-our-maize-resistance-to-gmos-in-
mexico

http://www.grain.org/article/entries/4725-hands-off-our-maize-resistance-to-gmos-in-mexico
http://www.grain.org/article/entries/4725-hands-off-our-maize-resistance-to-gmos-in-mexico


• From 15 to 17 January 2013, the Red en Defensa del Maíz (Network 
in Defence of Maize, or RDM), made up of more than 1,200 
communities in 22 states of the union, held its first assembly of 2013. 
It issued a concise summary of the current situation and reiterated 
the people’s firm resolve to ban GMOs:

– We reject the whole GE maize paradigm as a direct 
attack on over 10,000 years of stewardship of native 
maize; on the agricultural and subsistence strategies of 
peoples and communities; on Mexico’s food security and 
sovereignty; on free and autonomous food production 
from native, patent-free, non-genetically modified 
seeds, and on public health.



– Today, after eleven years of resistance, we raise 
our voices along with the many others who have 
sounded the alarm against the threat of permits 
being granted for commercial planting of GMOs 
on over 2.4 million hectares in the states of 
Sinaloa and Tamaulipas. These are states in which 
large quantities of maize are grown for human 
consumption. Our cities would be inundated with 
contaminated maize that has been shown to be 
associated with health risks in studies in other 
countries – which is precisely what our 
communities and organizations have been saying 
for the past eleven years



• From January 21 to 31, members of UNORCA, a Via Campesina 
affiliate in Mexico, went on a hunger strike to protest the proposed 
commercial planting permits for GMOs. Its press release states:

• With this act of bodily self-denial as a civic gesture, we honour those 
30 million of our compatriots who go hungry or cannot get enough 
food every day. We wish to share our concern for the health, culture, 
and economy of our nation, which are being degraded by a 
development model that favors a minority, including those 
transnational corporations that are now conspiring to take control 
over one of the greatest treasures of our peoples: maize.

• We wish to express our outrage at the immense crime that would be 
committed against the Mexican people if GE maize were approved for 
commercial planting. We demand that the federal government put 
the interests of rural people and the majority of Mexican farmers 
above those of the transnationals



Debate in defence of maize and against the GE 
invasion at the Universidad Nacional Autónoma 

de México, 7 February 2013. 



• Mexico is the centre of origin of maize and the region with the 
greatest existing genetic diversity in this crop and its wild relatives. 

• Mexican peasants plant about 100 billion maize seeds every year, 
representing 59 native landraces. They harvest 20 trillion grains of 
maize, all of it exposed to adaptive environmental forces during the 
season. Peasant women then select another hundred billion maize 
seeds for the following season’s planting and the rest serves as food.

• We reject GE maize not only because of the threat it poses to world 
biodiversity but because of the likelihood of irreversible genetic 
contamination of native varieties; the certainty of seeds being 
concentrated in the hands of a few companies, making Mexican 
farmers captive consumers of their inputs and jeopardizing food 
security and sovereignty; the prospect that the history and culture of 
the diverse Mexican peoples will be destroyed, and many other 
considerations beyond the scope of science as such
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