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Harvesting the Sun



Carnivorous Plants  



Root Nodules  



Hunters and Gatherers



The Fertile Crescent



Plants provide:

 Food and feed;

 Fiber for dressing;

 Building material;

 Medicine;

 Firewood;

 Fossil fuels....



Bread Wheat







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.

D. Eisenhover 



CORN SOYBEANWHEAT

Record Yield:

(tonnes ha-1)

19.3 14.5 7.4

Losses by abiotic stress

Present average yield

Losses by biotic stress

10% 24%

66% 82%

13%5%

69%

22%9%

Decreases in Record Yield Capacity of Crop 
Plants by Abiotic and Biotic Stress FActors





Discovery of Double Helix



How is Genetic 

Modification Done?





Golden Rice



Public concerns on GMOs

 Food safety

– Allergenicity

– Toxicity

– Gene transfer

 Environmental impacts

– Nontarget organisms

– Gene flow

 Dislike of multinationals

 Socio-economical

 Ethical, ideological, other issues



GMO’s are safe for the 

human health and the 

environment!



GMO’s have many negative 

affects on human health and 

the environment!



Truth of the Matter

 Each GMO is different from the other;

 Each one of these GMOs has to go through 

scientific risk analysis;

 GMOs that are approved by the risk assessment 

authorities are at least as safe as their 

conventional counterparts.

 No ill affect of GMOs has been recorded 

during the last 19 years since their first 

introduction. 



Nutrition Basics

 Nutrients: components of that are 

indispensable to the body’s functioning

– Roles:

Provide energy

Building material

Maintanance and repair

Support growth



Malnutrition:

 Deficiencies, excess, and imbalaces of 

nutrients lead to diseases of 

malnutrition

 805 million people food insecure

 1.2 billion people overweight





Not so healthy diet: 

but…
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A Healthy Diet; but…
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GM or what?
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Resources under strain
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Source: UNEP
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What can we do?

 Understand sustainable intensification;

 Reduce food waste;

 Change our diets;

 Produce our own food...



Landuse and Crop

Protection





Reduce Food Waste



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







Recommended daily intake of 

energy and protein for people

Age, Stage,

Lifestyle

Kilocalories

Per Day

Protein

(grams/Day)

Children 1-2 years

5-6 years

1,000

1,400

40

50

Girls 11-12 years

13-17 years

2,200

2,500

65

70

Boys 11-12 years

15-18 years

2,000

3,000

60

80

Women Sedentary

Very active

Pregnant

Lactating

1,800

2,500

Add 400

Add 900

55

65

85

95

Men Sedentary

Very active

2,200

3,000

60

70



Protein score and protein content 

of various mixtures of staples

Cereal Supplement Percentage of 

Protein

Protein Score

Wheat None

Groundnut

Soybean

11.2 %

14.2

13.8

62

67

76

Maize None

Groundnut

Soybean

9.5

12.6

12.2

49

58

67

Rice None

Groundnut

Soybean

6.7

10.0

9.6

69

73

77



Urban Agriculture



Produce of SU Campus



Take 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 waste should be eleminated;

 We should consume more plant proteins;

 We should start producing our own food;

 We all share the same planet...


