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1.  How we measure Our World?

Attribute Units Quantity

Population Individual People 6,832,759,184

Land Hectares 13 billion

Food Tonnes of Kcal 7200 trillion Kcals

2.3 billion tonnes cereal

640 million tonnes fruit

Energy Kcals, watts, MJ 174 petawatts from sun

1.4 KWhr/m2/day1.4 KWhr/m2/day

37 MJ per litre biodiesel

Water m3 7000 m3 fresh water available per person

Atmospheric C ppm CO2, Gigatonnes 390ppm, 750 Gt

Carbon pools Vegetation

Soils

Fossil Fuel Deposits

Oceans/sediments

610 Gt

1600 Gt

4000 Gt

40,000 Gt

Money Dollars, Yen, Euros

GDP, GNP

$10 trillion money supply in US

$61 trillion per year



C55H72O5N4Mg

2.  Biomolecules in Green Development

Chlorophyll



Movement of CO2 and H2O in a leaf

The same pathway is used by

water molecules and CO2 to exit

and enter the leaf

One reason why plants transpire  

is so that leaves are wet,

enabling C02 to dissolve in the 

water

Source :www.butler.edu/herbarium/treeid/treeparts.html

To produce 1 mol (0.170 kg) of  

glucose requires:

6 mol (~0.264 kg) of carbon dioxide 

6 mol (~0.11 kg) of water for  

photosynthesis

~1100 mol (~20 kg) of water for

transpiration.



If we use the full diversity in crops and trees, we can increase photo-

synthetic efficiency to satisfy all food needs and some energy needs



3. How can Science help?

1. Problem based (utility, not pure curiousity)

2. Testing a hypothesis, construct, paradigm

3. Systematic/experimental approach

4. Observations (repeated)

5. Independent thinking, deductive reasoning

Principles

5. Independent thinking, deductive reasoning

6. Documented and shared

7. Undergoes critical peer review (credible)

8. Validated, revalidated (robustness)

9. Unplanned serendipity

10.Progressive, building on base of knowledge, zero fraud



CGIAR Research Program on 
Forests, Trees and AgroforestryForests, Trees and Agroforestry



Component5 Impacts of trade and investment on forests and 
people

Research
themes

� Understanding the processes and impacts of forest-
related trade and investment   

� Enhancing responses and policy options to mitigate 
the negative impacts and enhance the positive 
impacts of trade and investment

5 people



Trees and Climate Change
(Evergreen Agriculture)



Cocoa Rehabilitation

Cocoa
Germplasm

Inputs, sustainable systems

Farmer organisations

Certification



Learning from the Past

How many of these early scientists do you credit?

Theano

Aglaonike

Merit PtahMerit Ptah

Agamede

Hypatia

Is it because you don’t rate their work highly?

or because in early history , women in science were not acknowledged?



.. is it any less of a disgrace today??

We cannot achieve on the outside …

…. what we do not practice on the inside 



8 March 2011 (100th Anniversary)

Theme for 2011: Equal Access to Education, Training and Science

During 2008-2010, AWARD has received 1,995 applications from 1,681

women in more than 450 institutions in the 10 AWARD countries.

But as good as this training is  …..

……  it needs to happen within a progressive system (CGIAR opportunity) 


