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BIO 235 
Plants & People - Evolution & Domestication of Crops

13 Lectures :
-The origins of agriculture & crop origins ðwhere, when, why, how, and how many 
times? Genetics & archaeology.
-Crop domestication syndromes, variation & selection, genes involved in 
domestication, hybrid and polyploid crops.
-Examples - major crops, minor crops, what do we eat today?
-Crop genetic resources and conservation ðwhy does diversity matter?
-Modern food production ðfood security, globalisation, seasonality, genetic 
modification, Frankenstein food, organic food, fast food, slow food, fair food, cheap 
food.

OLAT : pdf of detailed course outline; pdfs of lecture powerpoint files before 
lecture. 

Assessment:
-Course assignment: ôWhat do we eat today?õ = 50%; starts in week 4
-Exam ð1.5 hrs on 17th Dec = 50%
Language: English (including assignments & exam)

Colin Hughes, Institute of Systematic & Evolutionary Botany, Botanischer Garten
Email: colin.hughes@systbot.uzh.ch

mailto:colin.hughes@systbot.uzh.ch


There will be no lecture in Week 5, i.e. on 15 th October.

Lecture 5 will be combined with Lecture 6
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Foraging to Farming



The Anthropocene

Ruddiman et al. (2015)



Crop Domestication

Plant Domestication = Genetic 
modification of a wild species to 
create a new form of plant altered to 
meet human needs

Fully Domesticated = For many, but 
not all crops, domesticated crops are 
completely dependent on humans and 
unable of propagating in the wild (e.g. 
maize, cauliflower )



When human desires collide with the diversity of nature, the results can 
be great indeed.

Although Man does not cause variability and cannot 
prevent it, he can select, preserve, and accumulate the 
variations given to him by the hand of Nature almost in 
any way he chooses; and thus he can certainly produce a 
great result.

Charles Darwin. 1883. The Variation of Animals and 
Plants under Domestication

This shows how the history of cultivated plants is allied 
to the most important problems of general history of 
organized beings.

Alphonse Pyramus de Candolle. 1882. Origin of Cultivated 
Plants



Crops in Plant Science

ÅResearch on crop plants at the forefront of 
revolutions in plant biology:

ÅCharles Darwinõs 1883 studies of variation and 
selection - The Variation of Animals and Plants under 
Domestication

ÅGregor Mendelõs 19th Century experiments on the 
garden pea and the insights they provided into the 
mechanisms inheritance

ÅBarbara McClintockõs discovery of transposable 
elements in maize in the 1950s for which she won a 
Nobel Prize in 1983

ÅJun Yu and the rice genome in 2002 ðthe first crop 
plant to be sequenced and the second plant species 
after Arabidopsis to have its entire genome 
sequenced

ÅUnderstanding the diversity and origins of crops is 
of central importance in plant biology and beyond.



Global Food Security

Guardian Weekly 16 Sept 2010

Feeding a world of 10 billion 
people: the miracle ahead

Plants and population: is there 
time?

Radically rethinking agriculture 
for the 21st Century



Traditional Crop Breeding & Yield Gains for Maize from 1930 onwards



Malnutrition includes both over - and 
under-consumption of calories

Spread it around ð80% of 
countries are net importers of 
cereals

A World of Insecurity
- Malnutrition is a global problem
- With population and consumption set to 

rise over the coming decades achieving 
food security will require action on many 
fronts



Global Food Security

ÅFood security remains an massive on -going world challenge. 
ÅSome 800 million people canõt afford the food they need and are under-
nourished. At the same time an equal or greater number of people, estimated 
by some to be as many as 1 billion, are obese and suffering from unbalanced 
diets. 
ÅThe green revolution and industrial agriculture has been remarkably 
successful over the last 6 decades, but there are major questions about food 
security as we race towards and past landmarks of ôpeak oilõ, ôpeak waterõ, 
ôpeak soilõ well before we reach ôpeak populationõ or ôpeak consumerismõ. 
ÅHow close are we to ôpeak foodõ? What are the limits to food production?
ÅHow sustainable is modern food production? 
ÅHave increased crop yields been achieved at the cost of decreased 
resilience and sustainability and loss of cultural heritage? 
ÅAre there on -going technical developments and innovations that can 
continue to increase food production for the next 50 years? 
ÅTowards the end of the course we will examine some of these questions and 
how they are challenging the relationships between plants and people in new 
ways.
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Lecture 1
Introduction ðPlants 
that Changed the World

ÅPlants are important for 
people

ÅTaste, nutrition, 
sweetness, beauty, and 
intoxication

ÅPlant Portraits
ÅPotato
ÅTulip
ÅCoca
ÅSugarcane



Plants are important for people!!



Plants are important for people!!



ÅApple
ÅTulip
ÅCannabis
ÅPotato

ÅQuinine
ÅSugar
ÅTea
ÅCotton
ÅPotato
ÅCoca

Economic Botany
Ethnobotany

ÅMahogany
ÅRubber
ÅTobacco
ÅGrapes

Human desires of 
taste, sweetness, 
beauty, and 
intoxication 

Bananas, coffee, 
potatoes, quinoa, 
coca, grapes, 
timber



Origins
ðdate palm, wheat, rice, olive

Discovery
-Black pepper, sugarcane, maize, 
citrus, tulip

Exploration
-Tobacco, tea, coffee, peppers, 
cinchona

Enlightenment
-Tomato, rose, grape, cotton, 
apple

Empire
-Cannabis, rubber, potato, opium, 
poppy, orchids

Science
- Bamboo, yam, cacao



Potato
Solanum tuberosum
Solanaceae
An Andean polyculture



The Potato & Population Growth in Ireland

1660 ð0.5 million
1688 ð1.25 million
1840 ð9 million
1845 ðPotato blight ðPhytopthera infestans 
decimates potato crop prompting the Irish 
potato famine ð1 million dead and several 
million emigrated
1860 ð4.5 million



The Irish Potato Famine + Emigration to the USA



Potatoes in Modern Agriculture ðIdaho, USA
An industrial monoculture



Potatoes in Modern Agriculture ðIdaho, USA
An industrial monoculture feeding global fast food



Potato Genome Sequencing Consortium 2011



Pre- Inca Andean tubers to Fast Food Nation

The worldõs most 
important non -grain 
food crop

Central to global food 
security. 

Clonally propagated

A highly heterozygous, 
autotetraploid

suffers acute 
inbreeding depression.



Tulip
Tulipa
Liliaceae





Tulipa

grengiolens

Grengiol

s

Morges, Fête de la 

Tulipe



Taxonomy and distribution

Å Genus Tulipa L.

Å 75 species

Å Family Liliaceae

Christenhusz et al. 2013

T. uniflora

T. turkestanica

T. clusiana

T. agenensis



Tulips in Persia



Tulips in Iran

Symbol of the Revolution and martyrdom



Wild Tulipa species

The Ottoman Tulip


