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Harvesting the Sun
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Dionaea muscipula Drosera rotundifolia

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 37.9 © 2004 Sinauer Associates, Inc. and W. H. Freeman & Co.
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The Fertile Crescent
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Plants provide:

* Food and feed;

» Fiber for dressing;
» Building material,
* Medicine;

* Firewood;

* Fossil fuels....
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Bread Wheat




NATURAL “CORN 7000 B.C.

PE%LP&BT;DH&NW TASTES LIKE VERY
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== 8 KNOWN VARIETIES

‘ ~t ONLY FOUND
o 20 IN CENTRAL
AMERICA

a
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ARTIFICIAL CORN, 2014
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NATURAL PEACH, 4000 B.C. ARTIFICIAL PEACH, 2014
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Domestication
(syndrome)

» Seed shattering

» Dormancy

» Growth habit and harvest index

» Adaptation to photoperiod

» Diversity of harvested organs

» Resistance to pests and diseases




Globalization of Plants
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Farming looks mighty easy when
your plow is a pencil and you're a
thousand miles from the corn field. P

D. Eisenhover
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Plants by Abiotic and Biotic Stress FActors

i| Losses by abiotic stress

i} Present average yield
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Seed shape
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How is Genetic
Modification Done? _

1) Overview
of the Process

\_~

6) Plant
. Breeding

=

3) Cloning
ha::tﬂrla GEIH!:E E
\‘ / 4) Designing §
Genes
2) DNA 5) Transformation

Isolation and Tissue Culture
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GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996-2013)

-0 Tolal Heclares . 27 Biotech Crop Countries
== Industrial

=& Developing

| | | | | I
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

A record 18 million farmers, in 27 countries, planted 175.2 million hectares (433 million acres) in

2013, a sustained increase of 3% or 5 million hectares (12 million acres) over 2012.

Source: Clive James, 2013.
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Public concerns on GMOs

» Food safety
— Allergenicity
— Toxicity
— Gene transfer
» Environmental impacts

— Nontarget organisms
— Gene flow

» Dislike of multinationals
* Soclo-economical
» Ethical, ideological, other issues




GMO’s for the
human and the 7#

&
f
’ -




egativeZaa
~ ¥
ealth andyss

t!

GMO’s ha
affects on h
the

4



g

Truth of the Matter |7 1.::"?
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* Each GMO is different from the other; T

» Each one of these GMOs has to go through f.; )
scientific risk analysis; g, .
* GMOs that are approved by the risk assessner ! A

‘

authorities are at least as safe as their VAN
conventional counterparts. e
* No Ill affect of GMOs has been recorded™” &8

during the last 19 years since their first -~ R

Introduction. . =
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Nutrition Basics _

» Nutrients: components of that are P
indispensable to the body’s functioning _Z2%

— Roles:
* Provide energy
» Building material
»* Maintanance and repair
* Support growth



Malnutrition:

* Deficiencles, excess, and imbalaces of
nutrients lead to diseases of
malnutrition

» 805 million people food insecure
» 1.2 billion people overweight

e www.foodfacts.info/blg
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HEALTHY EATING PLATE

Use healthy oils (like
olive and canola oil)
for cooking, on salad,
and at the table. Limit
butter. Avoid trans fat.

-

Drink water, tea, or coffee
(with little or no sugar).
Limit milk/dairy

(1-2 servings/day) and
juice (1 small glass/day).
Avoid sugary drinks.

The more veggies —

and the greater the
variety - the better.
Potatoes and French fries
don't count.

Eat a variety of whole grains
(like whole-wheat bread,
whole-grain pasta, and

brown rice). Limit refined
HEALTHY grains (like white rice

Eat plenty of fruits of all
colors.

© Harvard University

\oHeo/ The Nutrition Source

g Harvard School of Public Health Harvard Medical School B
|
ot g
% www.hsph.harvard.edu/nutritionsource www.health.harvard.edu

PROTEIN and white bread).

Choose fish, poultry, beans, and
nuts; limit red meat and cheese;
avoid bacon, cold cuts, and

other processed meats.

Harvard Health Publications
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Resources under strain
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World Population Growth Through History
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Black Death

B The Plague

2-5 milion TOOD GOOOD SO00 4000 3000 2000 41000 1000 1 2025
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... leading to “overshoot” of our Ecological
Carrying Capacity

Humanity's Ecclogical Footprint

Carbon Ugka-e Lend NS opland
14 [Eracring Lard Fryimid L]
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In one year (345 days) we are
consuming what it takes the Earth
now over 51 |1 days to produce /

regenerate.

1861 18485 1363 1973 1977 1BE1 1383 1949 1993 1887 2004 HI0S

“The human population is now so large that the amount of
resources needed fo sustain It exceeds whar is available ot
current consumpltion patterns” [Achim Steiner , UNEP Exec

Director).
or} Source: Global Footpring Network - hitp:/ /www.globalfoatprinmetwork.org!

Source: UNEP



"The Quadruple

Squeeze”

Human growth
20/80 dilemma

Climate "IN Y o il Ecosystems
550/450/350 | e 0 60 % loss dilemma
dilemma

Surprise
9/1 | dilemma

Source: UNEP 2 ’fi



What can we do?

» Understand sustainable intensification;
* Reduce food waste,;

» Change our diets;

»* Produce our own food...




Theoretical Potential:

Landuse and c.-op Earth's sufaeearegﬂ?lbnha

Protection
43bnha
Des
World population: Mountains
Year 2000 !
World population: 5.9bn ha
6.0 bn people without
A Crop Protection
— S 3.8 bnha
( agbnha Forest,
without Steppe
Crop Protection
> - 34bnha
1.5bn ha Grassland,
with Prairie
Crop Protection
' b 1.5 bn ha
Arable land

urce. D.T Avery, US-Hudson Institute - FAO 1Hectare (ha) = 10000 m*



Tomorrow’s

' Table

Organic
Farming,
GBI]BIZ]CS, Ronald, P.C. & Adamchak, R.W. (2008)
and the Tomorrow's Table: Organic Farming,
Future Of Genetics, and the Future of Food Oxford
Food University Press, USA (April 18, 2008) IS:
ISBN-10: 0195301757 ISBN-13: 978-
0195301755 pp 232

Book review by J. Gressel 2009
http://www.botanischergarten.ch/Gressel-

Pamela C A Raoul W Book-Ronald-2009.pdf
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Reduce Food Waste

World food wastage

About 1/3 of the food produced in the world for human consumption every year
gets lost or wasted.

Milk

Meat Fish & Seafood




Consider Alternative
Diets

» Beef needs more land and water
» Plants can provide all the nutrients

» Fish especially fresh water fish could
be a healthy alternative




Red meat consumption

Meat consumption in developed

countries is expected to rise Producing 1 kg of

grain requires

from 37 kg per person _

per year in 1999/2001 52!(9 aF}F}rD’[_'matﬁlF
to 52 kg 1,500 litres of

in 2050 37kg water while 1 kg

of beef requires
15,000 litres.

1999/2001 2030




Water Eﬂiciency in Production (measured in gallons per ton)

-

- -
o= 0= 95 '
.. < - 4

. -
e

0
s - .c——-
‘\l -
-
-

~-_ - . "oy
o= O O O O
.- - L2 .‘J N~

- W *o— o

N\
.




Feed Conversion (grain:flesh)

Beef cattle on feedlot
Swine

Poultry

Rainbow trout

Tilapia

fish are so efficient!




Recommended daily intake of L
energy and protein for people -~ 5

Age, Stage, Kilocalories Protein
Lifestyle Per Day (grams/Day)
Children 1-2 years 1,000

5-6 years 1,400 50
Girls 11-12 years 2,200 65

13-17 years 2,500 70

Boys 11-12 years 2,000 60
15-18 years 3,000 80

Women Sedentary 1,800 55
Very active 2,500 65
Pregnant Add 400 85
Lactating Add 900 95

Sedentary 2,200 60
Very active 3,000 70
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Protein score and protein contentL !.f*'
of various mixtures of staples — 5

Cereal Supplement Percentage of | Protein Score
Protein

Wheat None 11.2 %

-
"ullll'

Groundnut 14.2 67
Soybean 13.8 76
Maize None 9.5 49
Groundnut 12.6 58
Soybean 12.2 67
Rice None 6.7 69
Groundnut 10.0 73

Soybean 9.6 77
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Ta

ke home messages:

» Life on earth depends on plants and
photosynthetic microorganisms;

* The world’s resources are limited and
stressed:

» Sustainable intensification using all
available tools are crucial,

* Food
* We s
* We s

waste should be eleminated,;
nould consume more plant proteins;
nould start producing our own food,;

» We a

| share the same planet...




