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photosynthesis
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A BRIEF HISTORY 
OF 

LIFE ON EARTH
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13,700,000,000 years ago

Tuesday, 16 April 2013



Some time after
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4,000,000,000 years ago
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noxious
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Primeval soup or deep ocean vents
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deep ocean vents
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3,800,000,000 years ago – stromatolites in Western Australia
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Seaweeds & the generation of oxygen
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The tidal zone – a place of innovation
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Chara – possible sister group to the Land Plants
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Cooksonia – 450,000,000 year old land plant (now extinct)
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Funaria – one of 12,000 21st century mosses
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300,000,000 years ago – Horsetails 
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Coal & electricity
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The true ferns
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“Seed ferns” now extinct
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Seeds are a survival capsule for the embryo.  
Their germination can be delayed by dormancy.  

Dormancy can be imposed by a number of factors.

• A hard seed coat

• Chemical inhibitors

• An immature embryo

–These may act alone or in combination
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Seeds are a survival capsule for the embryo.  
Their germination can be delayed by dormancy.  
Dormancy can be broken by a number of factors.

• Time

• Leaching

• Cold temperatures

• Heat

• Smoke

• Decay

• Chemical corrosion

• Physical abrasion
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220,000,000 years ago – Araucariaceae 

Tuesday, 16 April 2013



185 million years ago – Ginkgo biloba

Tuesday, 16 April 2013



125,000,000 years ago – 
the mysterious emergence of flowering plants
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The invisible soil
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The Green Glue
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200,000 years ago – Homo neanderthalensis
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Domestication of fire
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11,500 years ago – the Younger Dryas event
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THE EMERGENCE 
OF AGRICULTURE

As opposed to hunting and gathering
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10,500 years ago – The Fertile Crescent
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wheats
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Olives
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Olive stall in Greece

Tuesday, 16 April 2013



grapes
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oranges
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Flax and linseed oil
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Sugar beet
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10,000 years ago – Millet & Rice in China 
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hemp 
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8,700 years ago – Central America
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Chillies at West Dean. East Sussex (cultivated for 6,000 years)
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7,000 years ago 
– Andes 
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rubber
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Chocolate pods
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6,000 years ago – Pakistan
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4,000 years ago – African sorghum
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3,000 years ago – African coffee
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3,000 years ago – New Guinea
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Other 21st century 
commodities
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Oils - sunflower
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Clockwise: rape, linseed, evening primrose & lavender
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Palm oil
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FIBRES: Eucalyptus in southern Portugal
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Haverhill cannabis houses
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DRUGS – Pain-killers

Barley for gramine & 
poppies on Salisbury 
Plain for opiates
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Strophanthine from 
Strophanthus and 

Digoxin from 
foxgloves to treat 

heart disease 
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Galanthamine from 
snowdrops to treat 

Alzheimer's disease & 
Ginkgo biloba to improve 

blood circulation
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Prunus africana to treat prostate cancer
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Podophyllotoxin to treat testicular cancer
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Taxol & taxotere from the leaves of the English Yew to 
treat ovarian & breast cancers
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Illicium henryi origin of shikimic acid
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BIO-FUELS?
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Miscanthus in Northamptonshire
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Oil seed rape for carbon neutral bio-diesel 
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Surface temperature change 1976-2006
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% change in average annual precipitation 1976-2006
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Kilimanjaro, Tanzania

▲1974

2005 ▶
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Oxford: July 23rd 2007 rain stopped play
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CO2 emissions

Tuesday, 16 April 2013



By 2030 most of the excess CO2 in the atmosphere 
will be due to post-1990 emissions

Tuesday, 16 April 2013



Chinese factory on the Yangtze River
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Wind farm at Cape St Vincent Portugal
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Published by AAAS

 M. B.  McElroy et al.,  Science  325, 1378-1380 
(2009)    

 Potential electricity irrespective of price that could be 
generated over seven electric grid areas of China mainland
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Published by AAAS
 J. M.  Melillo et al.,  Science  326, 1397-1399 (2009)    

Projected changes in global land cover for land-use 
case 1 (A) and case 2 (B)
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Published by AAAS

 M.  Wise et al.,  Science  324, 1183 -1186 (2009)    

Comparison of global land use under different scenarios
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The effects of different levels of CO2 emissions
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Winners & losers from changed climate

1,424 sq.km. of Empetrum nigrum in North western 
Scandanavia had 26% less growth after an early warm 
Spring 

[Nature (2009) 460 p.1060]

919 Populus tremulioides trees in Wisconsin growth rate 
increased by 50% in the past 50 years

[Nature Reports climate change (2010) vol4 p2]  
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Nicholas Stern
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European ecological footprint
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Ground water depletion in India
Kerr (2009) Science 325 p.798

Do nations go to war over water?
Barnaby (2009) Nature 458 p.282
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Irrigation requirement for Biofuels
Service (2009) Science 326 p.516
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Breeding plants 
in the future
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Lupins in southern Portugal
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Triploid bananas
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Golden rice, rich in Vitamin A
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Will / does the crop escape?
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X
Tuesday, 16 April 2013



Will / does the crop hybridize with UK species?
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X
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Does the crop escape?  
Does the crop hybridize with UK natives?  

How far does the pollen travel?
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ü
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What have plants ever 
done for us?
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What have plants ever 
done for us?

EVERYTHING
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2008 estimate

28% of all plant 
species are threatened 
with extinction by 
2058
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Mummy? 

What did you do to 
prevent the 

extinction of plant 
species?
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Ask not what have plants ever 
done for us but

 
WHAT CAN WE DO 

FOR PLANTS?
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Politicians must be involved in conservation
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Local people must take 
ownership of the 

problems
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Pragmatic compromises will be required
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The managed wild
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Defeatism is a self-fulfilling prophecy but it is not an option

Tuesday, 16 April 2013



Biology is neither black nor white

Biology is neither black nor white
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