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Biotech Crop Countries and Mega-Countries™, 2014

#5

Canada™

11.6 Million Has.
Cancla Maze.
Soybean. Sugar boet

<0.05 Milllion Has.

Maze

#16
Mexico™
0.2 MSillion Has.

Coston, Soybean

#20

Honduras

<0.05 Million Has
Maize

#27
Costa Rica

<0.05 Million Has. ——————_

Cotton, Soybean

18
Colombia*
0.1 Million Has.

Cotton. Maze

#11

Bolivia™

1.0 Million Has.
Soytean

#21
Chile
<005 Million Has.

Maize, Soybean, Canota

#22

Portugal

<0.05 Million Has.
Maize

#17

Spain*

0.1 Million Has.
Maize

#2494

Czech Republic
<005 Million Has.
Maize

%

#26
Slovakia
<005 Million Has.

#28
Bangladesh
<0.05 Mllion Has_

Brinjal/Sggplant

Maze

#F15
Myanmar*®
0.3 Million Has.
Cotson

#12
Philippines*®
0.8 Mllion Has.
Mace

#13
Australia”
0.5 Million Has.

Comon, Carcéa

=8
Pakistan™
2.9 Million Has.

#3

Argentina®

24.3 Milion Has.
Soybean, Maize, Cotton

#7
Paraguay ™
3.9 Million Has.

Soybean, Maize, Cotton

#10
Uruguay™

1.6 Million Has.
Soybtean, Maize

#2
Brazil*
42.2 Million Has.

Soybean, Maize, Cotton

#9
Sowuth Africa”
2.7 Miilon Has,

Maize, Soybean, Cotton

#14
Burkina Faso*
0.5 Mllion Has.

CToton

[0 *19 biotech mega-countries growing 50,000 hectares, or more, of biotech crops.

Sowurce: Clive James, 2014




Largest GMO Crop Producers

Cotton, papaya, poplar,
fomato, sweet pepper cpina  Paraguay
Cancla,maize, Canada

soybean, sugarbeet

Soybean

India
USA

Maize,
soybean,
cotton, canola,
sugarbeet,
alfalfa, papaya,
squash

. — ‘\ s :
Argentina
Soybean,
maie, cotton

/

Soybean, maize

Brazil




Impacts of GM crop adoption by modified irait.

Outcome variable

All GM crops

Insect resistance

Herbicide tolerance

Yield

nim

Pesticide quantity

nim

Pesticide cost

nim

Total production
cost

n‘m

Farmer profit

nim

2157
(15.65; 27.48)

451/100

=36.93%**
(-48.01; —25.86)

121/37

-39.15%**
(-46.96; —~31.33)

193/57

3.25
(-1.76; 8.25)

115/46

6821
(46.31; 90.12)

136/42

2‘85..'
(18.49; 31.22)

353/83

-41.67**
(=51.99; —31.36)

108/31

-43.43**
(-51.64; —~35.22)

145/45

5.24*
(0.25; 10.73)

96/38

68.78***
(46.45; 91.11)

119/36

9.29**
(1.78; 16.80)

94/25

243
(~20.26; 25.12)

13/7

-25.29%*
(-3384; -16.74)

4815

-683
(-1643; 2.77)

19/10

64.29
(~24.73; 153.31)

17/9

Average percentage differences between GM and non-GM crops are shown with 95% confidence intervals in parentheses, *, **, *** indicate statistical significance at the
109, 5%, and 1% level, respectively. n is the number of observations, m the number of different primary datasets from which these observations are derived.

£10.137 journalpone 0111629,

KIomper W, Qaim M (2014) A Meta-Analysis of the Impacts of Genetically Modified Crops.

PLoS ONE?(11):e111629.doi:10.1371/journal.pone. 0111629




EMBRAPA is developing :

-Soybean and Sugarcane drought-resistant,

-Folate-fortified Leituce,

-Soybean as a biofactory of HIV antibody

-Virus-resistant Bean expected to be commercially launched in

roved for release in
cluding China and

R |




Application stage

Commercial production

Confined field testing

Containedresearch

Developing capacity for
research and development

No. of Countries

)

Atleast 14

At least 27

Country Names

Burkina Faso; Egypt; South Africa

Burkina Faso; Egypt; Kenya; South
Africa; Uganda; Nigeria; Malawi

Burkina Faso; Cameroon; Egypt;
Ghana; Kenya; Mali; Mauritius;
Namibia; Nigeria; South Africa;

Tanzania; Tunisia; Uganda;
Zimbabwe; Malawi

South Africa; Burkina Faso; Egypt;
Kenya; Morocco; Senegal;
Tanzania; Uganda; Zambia;
Zimbabwe; Benin; Cameroon;
Ghana; Malawi; Mali; Mauritius;
Namibia; Niger; Nigeria; Tunisia;
Algeria; Botswana; Ethiopia;
Madagascar; Rwanda, Burundi,
Sudan




Barriers to Development and Adoption
of Biotech Crops

1-Governance and Political Instability

2-Lack of approval and implementation of functional biosafety
frameworks

3-Delayed investments in agricultural production and technology
development

4-Increased food production instability (climate change)

5-Sub-standard seed systems and germplasm delivery
mechanisms

6- EU
7-Explosion in population growth




The Silver Lining

Field trials of a variety of crops (rice, maize, bananas, sorghum, cassava, sweet potato,
sorghum) exhibiting insect resistance, herbicide folerance, virus and drought and salt
resistance have been conductedin Cameroon, Egypt, Ghana, Kenya, Malawi, Nigeria, and
Uganda and await final commercialization approval.

Water Efficient Maize for Africa/ will be release in South Africa as early as 2017, followed by
Kenya and Uganda, and then by Mozambique and Tanzania, subject to regulatory

approval.




Bt Corn 26% of : : :
fotal production e Bt eggplant/MAHYCO

Golden Rice/IRR| Bt cotfon
Chinese gen in Indian varieties







INDIA, Bt Cotton

95% adoption

230% increased
In culfivated
area (50000ha

to 11.6 mil ha)

112.5 Billion
farmer income
Increasein 13

years




C

INA

3.9 milion hectares of
biotech cotfton at an
adoption rate of 93%

8,500 hectares of virus

resistant papaya were

doubling the previous
year planting

Bt poplar was planted
in about 600 ha

Bt cotton occupied
3.5 mil Ha




Whatis newe

» RNAI - based Biotech crops:
Innate potato
Reduced lignin Alfalfa
spray-able dsRNA to control cassava viruses
Low lignin sugar cane for biofuel uses

CRISPR

- Plant Membrane transporter







