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1. Introduction

GMOsare arelatively new sciencand theirlongterm effects on environment and human health
have increasingly been revealed to be negatiMeatis why they posesucha serioughreat to

small scale farmers livelihoods across the globe as well as human hedlthe environment we
rely on to sustain life.

This Training Manual @med atPELUM Member oemizations that work with smaficale farmers
across the country as well as Policy makers and legislatbis manual can be used BY:LUM
member organizations to train their staff as well as the farmers that they work with in the field.

Swaziland isurrently underpressure to introduce GMQsto the countrybecausea majority of

peoplehave gotvery little orinaccurateinformation about 310<Dbenefits to improve the
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for the adoption of GMO cotton in the country in the hopes that these GMOs will give them

greater yield while reducing costs of prodiget. However, the truth is that GMOs do not wark

feeding the hungryvorld; insteadthey divert money and resources that would otherwise be spent

on more safe, reliable, and appropriate technologies.



2. What iIs a GMO?

A GMGQOisa genetically modifiedrganism. It can ba plant, animal, microorganism or other

organism whose genetic makeup has been modified in a laboratory using genetic engineering.
Most GMOgsave so far beemade by extracting gene from on@rganism andhen insering t

into the genes of the target organisms. This relatively new science creates unstable combinations
of plant, animal, bacterial and viral genes that do not occur in nature.

Even mwer techniguesthat evolved just very recentlguch as&erome Editingare also now
being employedTheydo not necessarily take genes from one organism and put them into
another, but instead involve smaller alterations of the genatetterialof an organism througthe
use of biotechnology. This processuld occur aturally through natural spontaneous mutation
but this process could take thousandfsyearsnaturally. The challenge with these new GMOs is
that there can often be lot of unwantedand unpredictableff- target effects.

Four GM crops account for 99% of worldwide GM crop hectarage. Theseyw(B0%)maize
(30%) cotton (14%) canoa(5%)and

2.1 The difference between traditional and modern biotechnology

People have been breeding animals and new varietigdaofts for hundreds of years to develop
or avoid certain qualities, for example roses that are farmed to give us a wider range of colours
and to make them more resistant to disease.

People all over the world have also been preparing products, such asgegesour milk

cheese, vinegar, wine and breaihce the beginning of recorded history of mankind without
knowing that microorganisms were involved in these processes. For centuries, yeaskds and
lactic acid bacteria have been used to preserve milk, fruits and vegetables, and to enhance the
guality of life with the resultant products.

Microorganisms were, for the first time, used to produce some organic compounds like citric acid
after the Rrst World War. Microorganisms were also later used to produce antibiotics. In all these
processes only the natural capabilities of the microorganisms and cells were exploited. These
activities are now often referred to as otdt traditionalbiotechnology.

Modern biotechnologyefers to theapplication of recently developed skills in microbial and
biochemical technology ttorce thebiological systems and processeshappen asiumans want
them to.



2.2 The difference between GMO and LMO
LMO-= Living Modied Organism

GMO= Genetically Modified Organism

In general, the terniving modified organisits functionally the same as getically modified
organism

2.3 The difference between GMO and a hybrid variety

GM variety is an organism with a modified genotine®ugh genetic engineering technology inside
the lab.

Hybrid variety is an offspring produced by controlled sexual reproduction between two organisms
by the breeder. It relies on natural breeding of crops.
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Execise 1

1 Gve examples dfraditional biotechnology in
everyday products that you use

1 Name somexamples of different GMO products.

. 4

3. How iIsaGMO made?

Step 1: Identifying a trait of interest
Toidentify a desirable new trait, scientists most often look to nature.
Step 2: Isolatinghe genetic trait of interest
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Step 3: Inserting the desired genetic trait into a new genome

Altering the genome of plant seeds is difficultedto their rigid structure. Many biotech companies
useyene gun&hat shoot metal particles coated with DNA into plant tissue.



Step 4: Growing the GMO
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organismmust then be able to grow with its newly engineered genome.

Step 5: Checking

GM plants are checked by growing the whole plants, allowing them to turn to seed, planting the
seeds and growing the plant again, while monitoring the gene that has been ins€hisds
repeated several times. This is done to be sure that the new genes are working as they should.

4. History of GMOs

In Swaziland, even though GMO crops are not yet cultivated, relying on imported maize has meant
that a big part of our food imfiltrated by GMOs. HowevEer hofiddfi&ult to think back to a time

when food was simpler and healthier. How did we get to the pofrgenetically modified

organisms infiltraing so much of what we eat?

1935¢ DNA Discovered
Russian scientist Andriiikolaevitch Belozersky isolates pure DNA.
1973¢ Recombinant DNA Created

The idea for marmade DNA, or rDNA, comes from a grad student at Stanford University Medical
School. Professor Herbert Boyer and a few of his biologist colleagues run with it.

1975¢ Asilomar Conference

A group of biologists get together with a few lawyers and doctors to create guidelines for the safe
use of genetically engineered DNA.

1980c¢ First GMO Patent Issued

A 1980 court case between a genetic engineer at General ElectribandlS. Patent Office is
settled by a &0-4 Supreme Court ruling, allowing for the first patent on a living organism. The
GMO in question is a bacterium with an appetite for crude oil, ready to gobble up spills.

1982¢ FDA Approves First GMO
Humulin, irsulin produced by genetically engineered E. catitbriaappears on the market.

1994¢ GMO Hits Grocery Stores
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The U.S. Food and Drug Administration approves the Flavr Savr tomato for sale on grocery store
shelves. The delayempening tomato has a longeshelf life than conventional tomatoes.

1996¢ GMOResistant Weeds

Weeds resistant to glyphosate, the herbicide used with many GMO crops, are detected in
Australia. Research shows that the super weeds are seven to 11 times more resistant to
glyphosate tharthe standard susceptible population.

1997¢ Mandatory Labels

The European Union rulesfiavor of mandatory labelling on all GMO food products, including
animal feed.

1999¢ GMO Food Crops Dominate

Over 100 million acres worldwide are planted with geraticengineered seeds. The marketplace
begins embracing GMO technology at an alarming rate.

2003¢ GMO-Resistant Pests

In 2003, a Bioxin-resistant caterpillaicum-moth, Helicoverpaea, is found feasting on GMO BT
cotton crops in the southern United Sest. In less than a decade, the bugs have adapted to the
genetically engineered toxin produced by the modified plants.

2011¢ BTToxin in Humans

Resarch in eastern Quebec finds Bkins in the blood of pregnant women and shows evidence
that the toxin ispassed to foetuses.

2012¢ Farmer Wins Court Battle

French farmer Paul Francois sues Monsanto for chemical poisdtergaimshat thiswas caused
by the pesticide Lasso, part of the Roundup Ready line of prodrars Monsanta Francois wins
and sets anew precedent for future cases.

2014¢ GMO Patent Expires

azyalyia2Qa LI GSyd 2y (G0KS w2dzyRdzLd wSI Reé fAYyS
years. In 2009, Monsanto introduced Roundup 2 with a new patent set to make the first
generation seed obdete.



5. Why do we use GMOs?

Scientiss are constantlysearching for solutions to help feed a hungry planet with an increasing
population. Some theories have said that genetically modified crops would efeahiersto
produce more food, while at the santine reducing the need to use herbicides and pesticides.

Other reasosfor using genetic modification is that traditional methods of breeding animals and
plants involve mixing thousands of genes, genetic modification allows just one individual gene to
be nserted into a plant or animal to change it as wantddd the newer techniquesallows even
smaller alterations of the genetic material of an organism through the use of biotechnology.

In other words, genetic modificatiom theory,allowsus to produce plants, animals and miero
organisms with specific qualities more accurately and efficiently than through traditional methods
(some examples are given below). It also allows genes to be transferred from one species to
another to develop charderistics that would be very difficult or impossible to achieve through
traditional breeding.




5.1 Pest resistance

Cotton and naize have been modified to incaspate Bacillus thuringiensis (Bjenes, producing

proteins that are toxic only to larval pests. Farmers had previously applied the toxin directly by
sprayingthe cropst KS & dzLJLJ2 8 SR OIS RAYIE TANBS G K NBWR IO G A 2y
increase in yields and profits, and himalbenefits for farm workers who often apply pesticides

without protective clothing.

5.2 Herbicide tolerance

Some GM crops have been engineered tatmindup ready resistantmeaning tley can
withstand the herbicide lgphosate. Farmers can therefore sprthe whole field with glyphosate
and all other vegetation except the GM crops will be eradicatéate recently, due to weeds
developing resistance to glyphosate, GM crops have been engineered to be tolerant to other
herbicides, or even multiple herbicidgincluding 2,4D, glufosinate and dicamba.

5.3 Drought tolerance

An exampleAgene from a plant which can survive prolonged water stress in desert conditions
has been introduced into rice. This allows rice to produce a sugar that protects the plant during
dehydration, allowing it to survive periods of drought.

5.4 Increased nutribnal value

Another proposedenefit of GMO crops is that they can be engineered in ways thatrerghtneir
nutritional content.Some examples of this include soybeans with better fatty acid profiles, golden
rice with increased betaarotene(Vit. A(Figure 1)and othercrops with enfanced levels of iron

and zincThese enhancementsere designedo produce healthieproduds and offer new
opportunities to increase nutrition availability in developing countries.

Figurel: Yellow Rice that has been fortified with Vitamin A.



5.5 Increased yield

Supporters of the technology claim that farmers will enjoy increased productivity and yields in the
TAStRa AT (GKS& 3INRPg Da ONRLIAD® 4/ NBLOIEMSt Ra KI
Technology. This is due to more effective pest cordaraltherefore, lower crop damageYield
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& Qaim, 2014, pp.-5).

K Exercise 2 \

1 What benefits have you heard of with regards
to GMOs?

1 Where did you get this information?
1 What are your thoughts on these benefits?

6. Negativerpacts ofsMOs

The use of genetically modified plants and animals has already become commonplace today
without many people being aware of it. The lack of consumer consent in the choice to eat
genetically modified foods creates an ethical dilemma.

Over the past few yearseveral countries have completely banned GMOs and the pesticides that
go along with them, and they are doing so for a reason.

By mixing genes from totally unrelated species, genetic engineering unleashes unpredictable side
effects. Moreover, irrespectevof the type of genes that are inserted, the very process of creating

a GM plant can result in massive collateral damage that produces new toxins, allergens,
carcinogens, and nutritional deficiencid§ith regards to the newer techniques such as gene

editing, although no two species are involved, the process can still yield unpredictable side effects.

Also, cumulative effects of GMOs are important to take into consideration. Small genetic changes
in plants may produce even larger ecological shifts, meapthat there is potential for GMO’s to
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become persistent and weedy in agricultural conditions, since they are modified to be resistant to
some modern agricultural techniques.

6.1 Failure to yield

Although Monsanto and other multinationals bodkat GM seeds increasthe yield sizes, the
truth of the matter is different. The difference within the development rates of yield sizes in
various crops before and after the introduction of GM seeds shows no correlation to such
statements. Many GM crops got eviwer yields than nofgenetically modified counterparts.

In other words, GMOs do not work against feeding the hungry world. On the contrary, GMOs
divert money and resources that would otherwise be spentafer, reliable, and appropriate
technologiesespeOA | £ f @8 O2yaARSNAY3I GKIFIG GKS YIF22NAGe
scale farmers

6.2 Super pests

Some targets pests have developed resistance to the BT toxin. These new super pests become
more and more difficult to kilvhich has led t@tronger and more dangerou®xic pesticides
beingmanufactured This unnatural cycle cannot last forever though and the day will come when
these supepests will prevail.

Accordingo Navdanya Internationatheseinsectswhichhave developed resistance to Bikins
used in GM seedsclude thediamond black moth, Indian meal moth, and Colorado potato beetle
which have albeen recorded as resistant to BT toxins.

6.3 Super weeds
Herbicideresistant weedsoftenNS F S NNB R 4 2 S Rai@auisandzlplSnitkiat have
developed resistance to one or more herbicides. Glyphoesaséstant weeds have been increasing

with force during the last two decades, requiring even deadlier chemicals to be used. Over 30 new

glyphosateresistant weeds have been discovered with 9962015

6.4 Emergence of secondary pests

When looking at the GMO experiences of other countries, it becomes apparent that secondary
pests almost always become a major problem in BT fields.

South Africa Makhathini Flat3WVhile target pest was controlled by BT, unexpected adeoy

pestswere experienced by some farmers. Farmers were already dependent on credit but BT made

it worse by increasing their exposure and risk.

Uganda:Open field trials on BT cotton in 2009 andlbieide resistant cotton initiated. Trials did
not go well. Intensive management required due to secondary pests.

India: Whitefly infestationon BT cottorled to farmers returning to Indian varieties. This
infestation combined withunfavourableweather onditions led tofarmer suicides.

11
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6.5 Increased use of chemicals

Opposite to what has been advertised, the statistics do not support the claim that the use GM
seeds decreases the use of chemicals in agricultufactninindia, pesticides are usexen

much more tharbefore.

Herbicide and pesticide use in the USA has only increased since the introduction of genetically
engineered crops. Resistant weedtsd pestsare proving out to be critical problems for many
farmers relying on genetically engineered csgmnd, thus, the usage of herbicidad insecticides
projected to increase drastically in tkemingyears.

6.6 Loss of biodiversity

Monoculture ormono-croppingis the practice of growing the same crop year after year without
rotating through other cropslt leads to a loss of differentrieties of the crops that are needed
for human nutrition. The crops also get more vulnerable to climate change, pests aadabse

GM crops and monoculture deplete the soil of nutrients and, as a result, destroy biodiversity (in a
healthy environment, each plant has unique contributions to the soil that maintain the balance
and nourishment).

Glyphosate, the active component@M crop herbicidesalso does not biodegrade, which means
it is continually accumulating in the environment without restraint, perpetually altering soill
composition and contaminating natural resourcesrthermore, Glyphosate acts as a chelate
(chemical stucture)andbinds a lot of nutrition in the soil and makirtgunavailablefor plants

6.7 Loss of noriarget organism

Pest resistant GMQgs for example btotton or bt-maize)may be toxic to nosiarget organisms,

for example bees and butterflieBees are hugely important in the pollination of many food crops,
but are unfortunately extremely endangered by modern agricultural techniques, such as GM
crops. In addition tansects birds are also at risk from pesticides

In May 1999, it was reportedat pollen from Bacillus thuringiensis (BT) insect resistaasizehad

a negative impact on Monarch butterfly larvae. This report raised concerns and questions about
potential risks to Monarchs and perhaps other A@nget organismsAfter that there has ben
concern that GMOs may affect n@arget insects some of which may be beneficial in the fields.

12



6.8 Financial impacts

GM technology is actually more costigpecially to small scale farmers and this cost escalates in
the long run.GM crops have cost the United States an estimated $12 billion in farm subsidies, lost
sales and product recalls due to transgenic contamination.

In India, government regulations were shapedanourof Monsantq based on dishonest

research data provideldy Multinational corporationsHence, the farmers were unable to

purchase traditional seeds and forced to buy the GM seeds which were very expensive: 100 gram
of GM seeds cost 15%, while the same price used to gain the farmer 1000 gteaditdbnal

seeds|In addition, the farmers who bought the seeal® not allowed (by a contractual clause) to
save the seeds for reuse after the first season. In other words, the faranefsrced to buy new

seeds every seasofurthermore, theherbicideshat accompanyhe seeds are also purchased

form the same agri companies which means more money for them and more expenses for the
farmer.

Seeding cost per acre at average commercial seed prices, Alberta 1994-2011
$60 [ .
§45 } | = GM herbicide tolerant canola @ 6 Ib/acre w/o TUA
$40 | | Non-GM conventional canola @ 6 Ib/acre @ 6 Ib/acre |
| orrrssemmssse Wheat @ 90 Ib/acre
L= ———— Barley @ 80 Ib/acre
$30
§25 |
$20 | #*%, oo
$15 | LA
| ".._,_“”‘. ..... e o d ,\-- ................... / v - S A .
s10 ! -.':';“—— =S \‘.'.“.\. ‘A . "\' ot R AP~ SO i
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$5 |

0 ; ! : : ‘ : 4 } ! : : : 4 | ‘ :
F PP D P DS DG P PSSP S S D
&S & & $ & & S & S S S S S S S
v&iId &S & & & &S §
5‘5“ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ W Y WYY Y Y Y VW

Figure2: Rising cost of seed prices in Canada (National Farmers Union, 2013)
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7. Human health and safety

Emerging research is pointing at GMOs as highly toxic and the chemicals associated with them,
carcinogenic. \8 R2y Qi (y2¢ Sy2dzZaK |l 62dzi Daha G2 RSSY
and the little we do know warrants extreme precaution

Many countries do ntoconsider GMOs to be safa@ havecomplete bans on the GMOs. So far it
hasbeen notal that the increased usage of herbicides and pesticides due to the adoption of GM
seedsraise serious healthoncerns.

For example, herbicides and pesticides have beendan the blood of pregnant women and their
foetuses. It has beefound that higher exposure to pesticides during pregnancy is linked with the
delayedgrowth of the foetus. Additionally, pesticides have also been linked withamiages and

preterm deliveries Some studies have also linked glyphosate to birth defeéetssm,t | NJ Ay a2y Q
and! £ T KSAYSNRA

GMOs are linked to toxic drallergic reactions in people, for examplay allergies rose by 50%
after the introduction of GM Soy in the UK. They arendisked tothe deaths of sick, sterile
livestock, and damage to basically every organ studied in lab animals.

In recent years health professionals have also noticed the increasing number of bacteria that are
resistant to antibiotics. Biotechnologists uaetibiotic resistance genes as markers when inserting
new genes into plants to test if the insertion has been successful. There is a danger that bacteria
living in the humans could pick up an antibiotic resistance gene from a GM plant before the DNA
beconmes completely digested.

7.1 Seralini study

Mammary glands (F)

Seralini Rats develop hideous
TtTumors after GMO Corn Diet.

Acontroversial paper that linkedenetically modified maize to the development of tumours and
other severe disease in rats, which was published in 2012 and retracted in 2013, has now been
published again, by a different journal.

Apostlddzo £t AOF A2y NBOASG 27F wek Bcohdudiis bdd therefayekhe G K | {
02y Ot dzarzya RSAONAGSR Ay (0 Rofdanhd\Ohemddl SoxiadlSgB  dzy N.
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according to the journal's pulsier, Elsevier in Amsterdam.

{ S NJs teanmyh&dCIound that rats fed for two years with a glyphosatsistant type of maize
(corn) made by Monsanto developed many more tumours and died earlierttteaother control
animals. It also found that the rats deloped tumoursasierwhen Roundup was added to their
drinking water.

8.Exampl es of G
on other organisms

Most of the world's GM crops angsed as feedThe effects of GM feed on animals have not been
adequately studied. According to the regiitas, the safety of genetically modified plants must be tested
by animal testing before they can be released to the market. As with animal experiments in general, it is
also considered about safety tests for GM varieties, whether the experimental arramgsimave been

made convincingly and whether the results of the animals are reliable to prove the risks to hiBoatise

GM feed may affect the health of animasdto the health ofhumarsthat eat their products.

8.1 Cows
According to studieghe genes contained in crops have been detected in-pratlucts of the animal feed
system.The GM genes can be detected from the mitkéf cow has eateitGMsoy or maize.

8.2Be&eeping

In the EU, there is debate onhow to treat pollen from genetically mdiikd plants in honey products.

Does the honey product beconaeGM product if it contains GM pollen? Bees will go to collecting grounds
in the nearby fields, regardless of how they have been cultivated.

In some of the GM plants, crofseeding of plants wit wild plants and other crops has been prevented by
making the pollen from GM plants sterile. Bees cannot identify sterile pollen and collect it as food for their
larvae as usual. The nutritional value of sterile pollen is poor and becaitséoo¥ protein content when

the beeseat it, theirlife spans are reduced arlley become susceptible tdiseases(6Geenimuuntelu ja
mehiléaistenhoit¢ @MOvapaawebsite <http:// www.gmovapaa.f> 7.2.2018)

Killing Beneficial
Insects

Studies have shown that
GM products can kill
beneficial insects - most
notably the monarch
butterfly larvae and
honey bees .

A study reported
honeybees harmed by
feeding on proteins
found in GM canola
flowers.
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0. Contamination and loss of
traditional seeds

Another riskof GMOs is the contamination and eventual loss of traditional seeds. Even if a farmer
does not use GMO crops, there is a risk of camsgamination with GMO seeahd it is mpossible

to fully clean up the contaminated gemp®ol. Contamination can be a tedyst for dramatic

economic losses for farmers who face rejection from export markets that ban GMOs. Organic
farmers suffering contamination can lose their organic certification and the premium they earn for
their organic crop.

b

|
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The inability ofcompanies to properly separate GMOs from conventional varieties corgitaue
threatenfarmers. Additionally, a UKased study found out that GM canola had contaminated a
non-GM canola fields more than 2@ometresaway. Wind, insects, and even natural mgences
such as floods have been recordeditansportthe GM pollen fomanykilometres

In Canada, the local canola seed growers can no longer guarantee that their seeds-ae2eGM
because of5M contamination. Sources estimate that almost all canatavgrin the country is

now genetically modified. Therefore, thaditional canola seed hasebn lost in Canada.

However, the contamination does not only endanger the existence of traditional seeds but also
the livelihoodof organic farmers in general.

16



10.Rights to food and pursuit of
scientific truth endangered

Today, people are not given a proper chance to choose whether they want to eat GM food or not
due to weak or norexistent labelling of the GMO products.

Additionally, the monopolization of the se@adustry as well as the uncontrolled pollution of the
GM seeds resulting to the widespread contamination of traditional sgg@sviolating the rights
of farmers and consumers (Canadian Biotechnology Action Network, 2015).

Additionally, Andrés Carrascaweltknown professor of embryologp Argentina found out that
glyphosate has a lethal effect on amphibian embryos. He met a storm of opposition by media,
politicians, and agribusiness sector but his research was eventually proven right and proper
regultions were put in place. However, even with a happy end, this does show how the scientific
truth is secondary if it threatens the future of GMOs (Canadian Biotechnology Action Network,
2015).

Fortunately, many scientists and scientific organizations ankiwg against the GMOs and

providing knowledge on the dangers of them such as the European Network of European
Scientists for Social and Environmental Responsibility and the Union of Concerned Scientists (US
based) are among those organizations (CanaBiatechnology Action Network, 2015, p. 32).

10.2 Effect on smalkkcale farmers

Because GMOs are new life forms, biotechnology companies have been able to obtain patents
whichmeans thatheyl N8 G KS 2yfé& 2ySQa | dzi K2 NRksulth® G2 &St
products (seeds and herbicidef)isillegalto exchange such type of seed with other farmers or to

use it forfarmersown breedingThe farmes must buy the productsach year thus becomingery
dependenton these big multinationatompaniesThesecompanies that make GMOs now have

eventhe power to sue farmers whose fields are contaminated with GMOs, even when it is the

result of inevitable wind transfer from neighbouring fielsdthrough no fault othe farmers.

GMOs therefore pose a setis threat to farmer sovereignty and to the national food security of
any country where they are grown. You cannot keep seeds from one harvest to regrow in the next
planting season which has major financial implications for the ssoale farmer.

& L F s Balion,lwithdraw our resources from plant breeding, then all new seeds will be owned
and controlled by global agribusiness corporations. Ultimately, those who control the seeds
control most of the food we eat. Do we want to grant that kind of powekMiansanto, Bayer and
52¢ [/ KS Y ANatlofalEF&réers Union (of Canada).
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/ Exercise 3 \

1 Imagine what would happen if all agriculture
production was in the hands of one
multinational corporation eg. Monsanto.

1 What kind of world would that be?

\ 1 What are youmpredictions? J

11.Case studies in Africa

South Africa is the largest producer of GM crops in Africa, producing mainly maizeofMtuest
maizeproducers are smdiblder producersFourAfrican countries have grown GM cotton on a
commercial basigSouth Africa in 1997, Burkina Faso in 2008 and Sudan in 2012

Today! TNRA Ol Qa LINE R deile kjigbal produckivity isRrisredsingyomige Bf
improving productivity and reducing pesticide use through the adoption of GM cotton is
compellingandhasled to dsregardng of alternative pest management mechanisms

GMO tials have been undertaken in Uganda 2009, Kenya 2012, Cameroon (204B8ayse,
2015 open field trials) and iBhana 2013There are now lgoing trials in Malawi, Nigeria and
Ethiopia

11.1 South Africac Makhathini Flats

 Began cultivation in 1997
e Closed value chain of small holder farmers

* Farmers chose to sell their GM cotton to a new
competitor to avoid paying back their loans

* Local credit institution collapsed due to unpaid debt of R22
million — 80% of farmers defaulted — leaving farmers destitute
due to debt
* Without credit cotton production plummeted forcing down of the
Makhathini cotton gin in 2007

* Currently, cotton hugely remains in the hands of large-scale
producer
* Between 2002 and 2006 cost of BT was 68% higher than
conventional seed
* While target pest was controlled by BT, unexpected
secondary pests were experienced by some farmers

* Farmers were already dependent on credit
but BT made it worse by increasing their
exposure and risk 18



11.2 Malawi

11.3 Burkina Faso
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11.4 Kenya

11.5 Uganda
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