CLIMATE CHANGE LESSON PLAN – Genetically Modified Organisms and Climate Change
For Grade 11
Prepared by Elizabeth Martens
Description of Activity: Learners read the Fact Sheet provided as Appendix A. Learners conduct additional research regarding Genetically Modified Organisms as well as the implication these may have on climate change. Learners provide a written report for assessment.
This lesson should be completed over _5_ 40 min lessons or over _1_ week.

	Learning Area/s: Life Sciences
	Learning Outcomes: LS: LO1 & LO3


	Assessment Standard/s: LO1: Scientific Inquiry and Problem-solving Skills : The learner is able to confidently explore and investigate phenomena relevant to Life Sciences by using inquiry, problem solving, critical thinking and other skills.

AS: Compare data and construct meaning to explain findings.

AS: Draw conclusions and recognise inconsistencies in the data.

LO3: Life Sciences, Technology, Environment and Society : The learner is able to demonstrate an understanding of the nature of science, the influence of ethics and biases in the Life Sciences, and the interrelationship of science, technology, indigenous knowledge, the environment and society.

AS: Compare different ways in which resources are used in the development of biotechnological products, and analyse the impacts on the environment and society.


	Subject Integration: Geography, Technology


	Background knowledge required by learners:

Learners have an understanding of climate change
Research skills

Information analysis and reporting which justifies their opinion
	Materials Needed:

Appendix A

	Activity Procedure:

Lesson 1, 2 & 3: Educator introduces the concept of Genetically Modified Organisms (GMOs). Note is made that it is a controversial issue but after learners have investigated the issue in depth, they are to formulate and justify their own decision.
Learners read Fact Sheet (Appendix 1). Learners make notes of the important facts they find in the text. They note the positive and negative concerns regarding GMOs. In pairs, learners must then research the topic further. These are some examples of what they can find out: Find out about the nutritional value of GMOs; What are some of the implications to health regarding technologically adapted food sources?; Are GMOs self seeding or do farmers have to purchase seedlings each growing season?; What are the implications relating to climate change; Is it possible to reach a compromise?; What legislation is available in South Africa regarding GMOs; Are peoples rights considered? What other resources are used in the development of biotechnological products and what are the impacts on the environment? Etc.
Lesson 4 & 5: Learners must compile a report of their findings. This should include comparisons found and how this has helped them form their own decisions about GMO; Give details of any discrepancies they may have found or contradicting information – what are the possible reasons for this?; What is the impact of GMOs on the environment and climate change?; Discuss other biotechnology products and their impact on the environment; Learners to draw their own conclusion, justified by their findings. 


	Assessment Method: Teacher assessment of written reports


Appendix A
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» GM cotton was permitted in South Africa in 1997. About
80% of the locally grown cotton is genetically modified.

» Maize was approved in 1998 and about 20% of yellow
maize and 3% of white maize is genetically modified. During
the 2001/2002 season, South Africa planted its first GE
white maize for human consumption. White maize is staple
food for South Africans, particularly the poor.

» Soya was approved in 2000 and about 11% of the national
crop is genetically modified.

» Tield trials are underway for GE canola, potatoes, wheat,
soyabean, tomatoes and apples.

» The GMO Act, which regulates the release of GE crops,
was finalized in December 1999; two years after the first
crops were commercially released. This should raise
concern as to how protected you are as a citizen of this
country.

Criticisms of the South African Act on
GMOs

The act on GMOs has been criticized for loopholes:

X Public participation was and continues to be ignored in
procedures for the approval of field trials and commercial
releases of GMOs;

X Lack of adequate assessment and monitoring of
environmental and social impacts of GE;

Lack of transparency in decision-making processes;

Imposition of liability on farmers and other users for any
environmental damage from the use of GE crops.

xX X

Case Study: Bt Cotton in the
Makhatini Flats in Northern KZN

The project was introduced by the
Department of Agriculture, Monsanto,
Vunisa (seed companies) and the Land
Bank forming a partnership to make this
project work. Land Bank agreed to give
credit to cotton farmers to buy seeds
and other inputs. As soon as farmers
deliver, they get cash so they can pay
their debts immediately. Should they
have a failed crop, they will not be able
to buy more seeds. Interviews con-
ducted by Friends of the Earth Interna-
tional revealed that farmers are signing

( Myth

GMOs will solve all problems: hunger will be banished,
nutritional deficiencies will be tackled, dietary prescriptions
will be incorporated, crops will resist pests, diseases and
droughts, pesticide use will diminish, production costs will
fall, post-harvest losses will be reduced

Facts

Beneficial crops still don't exist, while there is increasing
evidence of harmful effects e.g. allergies and effects on
hormonal systems. Furthermore, herbicide use has actually
increased; cross-pollination means that some crops become
resistant to various herbicides and turn into super weeds.
Insecticide use also tends to go up after two or three years.

Studies also show that, for several crops, incorporating an
insecticide makes a plant more vulnerable to other insects,
which in turn requires the use of other insecticides.

So within a few years production costs start to rise.
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it is proven that there are no health and environmental hazards
as a result of GMOs. This has resulted in Monsanto, one of
the seed companies, withdrawing its cereal development
stations in England, France, Germany, and Czech Republic.

Anti-GM lobbyists said the withdrawal was a sign that
Monsanto was throwing in the towel in Europe. They said that
with Canadian farmers campaigning against licensing
Monsanto’s GM wheat, the company was also facing severe
resistance in North America.

(Daily Telegraph, Robert Uhlig)

Monsanto is withdrawing from Europe —where will they turn
to infensify their business — Third World countries?

There has been huge public hostility
in the UK to genetically modified
crops — found in the widest-ever
public consultation on a single
issue (Mail and Guardian, October
24-30,2003).

As famine increased in Southern
Africain 2002, many biotech
companies took the opportunity to

T g exploit the situation and use

licensing contracts they cannot read or
understand. They are not aware that
they should plant a refuge, that the insects might develop
resistance over time, or that during some seasons they will
have to spray for unexpected insect outbreaks. This is a gross
violation and exploitation of “trusting” farmers.

Looking gréét and luscious, are they safe?

The Response of Other
Countries to GMOs

There is a lot that could be done to stop this accelerating
assault on life and stop the profit-driven motives of MNCs.
We can be encouraged by others’ efforts to fight GMOs, e.g.
European countries have put stricter checks on GE crops until

Africa’s hunger for profit. The US
offered to ‘help’ by donating food
from GMO crops. Many African countries like Zimbabwe,
Zambia and Mozambique were opposed to GM food supplies
and resisted them. The U.S. offered a shipment of 100 000
metric tons of maize to Zimbabwe. When the government of
Zimbabwe did not waive its requirement that it must be
certified as non-genetically modified, the maize was reallocated
to Malawi, Mozambique and Zambia. Mozambicans were
worried that if genetically modified grain was allowed into their
country, seeds might be planted before the government had
formulated policies on the GM issue. Zambia held out against
GM food and stopped the World Food Programme distributing
GM maize in a refugee camp.
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GE does not offer hope for food security in Africa but perpetu-
ates the greed of the MNCs to gain more profits, and creates
dependence of Third World people. Christians worldwide
should not tolerate this injustice but should commit them-
selves to a responsible stewardship of God’s creation. ‘Christ
came that we may have life and have it abundantly’. Food is
basic to life. If you take away food from people, you strip them
of their right to basic necessities and even of life itself.
Patenting legitimizes GE technology and contradicts our duty
to care for the earth and conserve its resources for future
generations (SACBC, Nov2001).

The organic way of food production presents no threat to
that life and honors the dignity of farmers as against MNCs
who want to own the means to life — owning our food.

Life is God’s gift, so no one can rightly claim to have
invented something that has life. Plants and animals have a life
of their own and claim their creation by God. Are we “playing
God’ by taking upon ourselves an inappropriate role of
changing the way other living organisms are made up?
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What Can | Do to Respond?

» Educate yourself and others on GE. Churches need to
take a leading role in educating their congregations and
mobilizing community awareness programs on GE.

» Get your councillors and MPs involved in these
discussions.

Join hands with campaigns that are already underway.
Call for a government moratorium on GE crops until
research is done into their safety on both human health
and the environment.

Fight for the labelling of GM foods.

Fight for their to be no GM staple foods, as illiterate
people cannot choose easily.

\ A%
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Buy organic food or grow your own.

Extras on the Food you Eat

.

* Milk — Despite bans in other countries, the SA Dept.
of Agriculture has licensed the use of GE bovine
growth hormone rBGH/ rBST. Milk from cows treated
with rBGH/ rBST has higher levels of IGF-1, an insulin-
like substance linked with increased cancer in people.
Scientists have noted lameness, shortened lifespan
and increased mastitis in treated cows leading to
higher antibiotic use. This increases antibiotic resist-
ance in humans who drink the milk from treated cows.

* Soy derivatives — as much as 60% of processed foods
contain soy in these forms: hydrolised vegetable
protein, textured vegetable extract, soy protein isolate,
soy protein, lecithin emulsifier, tofu, tamari, shoyu,
tempeh, soya sauce, soy fiber, soy oil, soy flour, soy
cheese, margarine.

Vegetable oil may contain oil extracted from GE soy,
maize, canola or cotton.

o

Maize derivatives — corn/maize starch & syrup,
glucose, corn/maize oil, modified starch, thickener,
corn/maize flour, fructose

Canola (rape-seed oil) — canola oil, margarine, butter/
oil spreads

Cotton derivatives — cottonseed oil (in vegetable oils
and fast foods); cotton linters (in sausage casings).
SaFeAGE |
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Mr. Xabais asmall-scale meclie-farmer atKwaoZenzele. One h
day he went to buy seeds at the co-op shop from where he
normally buys his seeds. He was told about the new seeds
that have come onto the market and that these seeds were
better than anything he had ever seen. One could plant
them in any season of the year, and they would give a better
crop than the traditional seeds he had been used to. He
happily bought and planted them. In the next season he
discovered he could not save these seeds for use in the next
\_growing season and was forced to buy again. )

The seeds Mr. Xaba bought were genetically modified seeds.
He, like many other farmers and consumers had little or no
knowledge of GMO seeds and yet these seeds affect people’s
livelihoods, the very essence of their lives — food.

The terms Genetic Engineering (GE) or Genetic Modifica-
tion are very broad terms, covering a range of ways of manipu-
lating the genetic material of an organism. They involve
manipulating genes either within species or between species.
With GE, animal genes are going into plants and bacteria
genes to food crops. For example, some GMO products on our
supermarket shelves are from bacteria genes, with cauliflower
mosaic viral promoter DNA material added to activate it. In
addition, human genes are also used to change animals and
plants, though on an experimenal basis.

(" Future possibilites?

Scientists can swap genes between people, plants and
animals. Salmon with extra mouse and human genes grow
up fo fourtimes their normal size in a few months! Designer
meat can be made by mixing our genes with animals to make
superbreeds. Even hungry meat eafers may turn up their
noses at humanised pork chops with their scorpion salad
and rubberised tomatoes.

(Patrick Dixon) )

The Hidden Side of the Coin:
Counter Arguments on GE
Technology

Hunger in a World Full of Food

Hunger is the daily reality of over 800 million people in the
world, yet its prime cause is poverty not food shortage. People
go hungry because they are poor and cannot afford food or
because they do not have land on which to grow crops. The
cause of hunger in the world is not inefficient farming or lack
of global and even regional food production but poor distribu-
tion, social inequality and in some cases

Are GMOs an Answer
to Africa’s Hunger?

Scientists and the multinational corporations
(MNCs) argue that in the face of the realities
of population growth, dwindling agriculture
due to adverse weather conditions and
threats to our environment, GE plays a key
role in providing food security to millions of
people. They say that in order to feed the
growing population, especially of the Third
World, it is imperative to use technological
advancement to produce crops that:

- are resistant to disease and pests

- reduce the need for caring and use of
fertilisers

- are resistant to bad weather conditions
= have high productivity
=« have an improved shelf-life

= have an improved nutritional value,
texture and flavour.

N

The advocates of genetic engineering assert that the
above promises may be a crucial factor to preserve and secure
life and dignity now and in future.

Over 75% of the world's GE
crops are grown in the U.S.A.
(www.biodiversity.org)

military conflict.

Genetic engineering is a means of power
and control over life and agriculture by the
multinational corporations. Genetically
modified crops are irrelevant to ending
hunger. The new technology puts too much
power over food into too few hands. Too
little is done to help small farmers grow
food in sustainable and organic ways.

“The US concept of food aid is to create
dependency in Africa, by dumping US
GMO food that Europe won’ttouch” (Don
Fitz, 2003).

The multinational corporations’ interest
is in increasing their profits. They do this
through patents which give them exclusive
rights over the chain of food production.
With these rights they have power to
control the supply and the prices of
products. To increase their profits they can
increase the prices. This way the poor have
no chance to compete.

Multinational corporations are not welfare organisations
whose concern is poverly alleviation —they are driven by the
need for profits for their shareholders.
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Global food production per person has outstripped
population growth by 16% over the past 35 years and is
predicted {even without factoring in GE crops) to continue
to do so for af least the next 30 years (FAQ, July 2000).

Food Security vs. Food Sovereignty

GE companies promise food security —i.e. enough food for
people — but take away the control of people over their food
supply. From the beginning of time, farmers have exercised the
right to save and exchange seed after each harvest to use in
the next season. This practice is a cornerstone of agricultural
activities in most parts of the world especially in poor commu-
nities. Genetic engineering hinders farmers from this practice.
Seed companies produce seeds that cannot be replanted
(sterile or terminator seeds). This means that farmers are forced
to buy seeds every year and thus lose control over their
farming systems and practices. This way they become increas-
ingly dependent on seed companies.

We believe that food sovereignty, which refers to people
exercising their own control over the food chain, is the desired
alternative to the food security promised by multinational
companies through genetic engineering.

Health Risks

Scientists who advocate GMOs do not
know the long-term effects of geneti-
cally modified foods on the environ-
ment and human health. Since GE
plants are specifically designed to
produce increased quantities of
proteins as a defence against diseases
and pests, these plants may produce
toxic reactions as well as food allergies
which are most serious in children. For
example, some governments have
expressed fears that crops containing
an ampicillin, which is one of our most
effective antibiotic resistance genes,
could undermine the treatment of
human and animal disease. Health
experts also warn that use of large
quantities of herbicides affects the
health of farm workers.

Biopiracy

Biopiracy is the theft of biological resources and traditional
knowledge of plants and animals by MNC’s. This could
increase under the evolving international laws that are de-
signed to protect the products of the US biotech companies.
These companies exploit the genetic resources of developing
countries by obtaining their indigenous plants, modifying their
genetic makeup and patenting the resultant product. They
later require the country of origin to purchase the ‘new’
product based on their own indigenous plant!

Humanised cows, pigs, shee and fish have
already been born — just some of 60,000
mutants made each year by British scientists!

Threat to the World’s Genetic Storehouse

Farming based on genetically modified crops threatens the
world’s genetic storehouse on which we all depend. At least
75% of the world’s food plant varieties have been lost, mostly
due to commercial farming. Genetic engineering leads to loss
of indigenous breeding knowledge. Genetically modified crops
like canola, soybeans, corn and cotton have been modified to
resist doses of herbicides designed to kill weeds. These
herbicides end up:

X Killing all other plants that are not genetically modified.

X encouraging the use of larger quantities of herbicides,
resulting in weeds and herbicides that are harmful to both
the environment and humans.

X creating superweeds that are resistant to chemicals and
thus demand more chemical use.

Agricultural extension officers were giving away free GM
seed in KZN, while Monsanto (multinational seed giant) was
giving away free GM seed in the Eastern Cape (Thoko
Makhanya, SAFeAGE).

Contamination of Other Crops

GE crops mix with non-GE crops through cross-pollination by
air or insects, through storage and/or transportation resulting
in non-GE crops getting ‘contaminated’. If strict controls are
not put in place, in a few years we will not have any pure
seeds left. This will mean that the freedom to choose what one
wants to eat will have been stripped away. If the fields are
contaminated by GM pollen and the
next generation of crops tests
positive for GM, farmers would
have to pay royalties to seed
companies. If they can’t pay they
owe technology fees to the seed
company. The following is an
example of anon-GE crop contami-
nated by a GE crop.

The maize produced by biotech
giant Aventis was discovered in
Taco Bell taco shells made by Kraft
Foods through laboratory testing
commissioned by Friends of the
Earth US as part of the GE Food
Alert Coalition in August 2000,
StarLink is an insect-resistant type
of yellow maize modified to express-
ing a Bt bacterial toxin. It had US
federal approval to be grown for
animal feed, but was not approved
for direct human consumption because it exhibits some
characteristics of known allergens. Despite being the only Bt
maize variety which was denied for human uses, it came up
anyway in the human food chain.

GMOs in South Africa

The Department of Agriculture says there have been 175 field
trials of GE crops and about 350,000 hectares of commercially
planted GE crops in South Africa. 120 permits for field trials,

import-export, commercial and other use were granted in 2000.
Several GE crops are planted on a commercial basis and these





