BIO 235
Plants & People
Evolution &
Domestication
of Crops
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BIO 235
Plants & People - Evolution & Domestication of Crops

13 Lectures :

-The origins of agriculture & crop origins & where, 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 & why does diversity matter?

-Modern food production & food 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: OWhat do we eat today?5d

-Exam 8 1.5 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
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There will be no lecture in Week 5, i.e. on 15 th Qctober.

Lecture 5 will be combined with Lecture 6
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The Anthropocene

Long-term anthropogenic changes

Industrial
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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.qg.
maize, cauliflower )

Sunflower



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

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

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



Crops in Plant Science

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

ACharl es Darwinds 1883 stu
selection - The Variation of Animals and Plants under
Domestication

AGr egor Me f Genturp experntents on the
garden pea and the insights they provided into the
mechanisms inheritance

Barbara McClintockos di scove}
elements in maize in the 1950s for which she won a >
Nobel Prize in 1983

BARBARA MCGLINTOCK REo3Ee!

GENETIGIST

Alun Yu and the rice genome in 2002 3 the first crop
plant to be sequenced and the second plant species
after Arabidopsis to have its entire genome
sequenced

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



Global Food Security
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Jack A. Bobo, JD, MS

Senior Advisor for Biot

Chief, Biotechnology and Textile Trade Policy Division
United States Department of State

Weds. 27t Feb. 2013

Feeding a world of 10 billion
people: the miracle ahead

Plants and population: is there
time?

Radically rethinking agriculture
for the 21st Century

. PERSPECTIVE

Used planet: A global history

Erle C. Ellis™’, Jed 0. Kaplan®, Dorian Q. Fuller®, Steve Vavrus®, Kees Klein Goldewijk®, and Peter H. Verburg'
“Department of Geography and Environmental Systems, University of Maryland, Baltimore County, Baltimore, MD 21250; ARVE Group,
Environmental Engineering Institute, Ecole Polytechnique Fédérale de Lausanne, 1015 Lausanne, Switzerland; “Institute of Archaeology,
University College London, London WCTH OPY, United Kingdom; “Center for Climatic Research, Gaylord Nelson Institute for Environmental
Studies, University of Wisconsin, Madison, Wi 53706; “Netherlands Environmental Assessment Agency (PBL), 3720 AH Bilthoven and Utrecht
University (UU), 3584 CS, Utrecht, The Netheriands; and “Institute for Environmental Studies, Amsterdam Global Change Institute, VU
University Amsterdam, 1081 HV, Amsterdam, The Netherlands




Traditional Crop Breeding & Yield Gains for Maize from 1930 onwards
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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

Spread it around 9 80% of

countries are net importers of

cereals

Malnutrition includes both over - and
under-consumption of calories
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of the global population is
undernourished, equivalent
to around 795 million
people — the fewest people
since records began
in 1990.
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Global Food Security

A Food security remains an massive on -going world challenge.

ASome 800 million people candt afferd
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.

A The 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 |
Opeak soil 6 well before we reach Opeak
AHow close are we to O6peak food6? What
A How sustainable is modern food production?

A Have increased crop yields been achieved at the cost of decreased

resilience and sustainability and loss of cultural heritage?

A Are there on -going technical developments and innovations that can

continue to increase food production for the next 50 years?

A Towards 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.



Lecture 1
Introduction 0 Plants
that Changed the World

A Plants are important for
people

BIO 235
Plants & People
Evolution & 7
Domestication '
of Crops

A Taste, nutrition,
sweetness, beauty, and
intoxication

A Plant Portraits
MPotato
Arulip
KCoca

ASugarcane



C(R Plants are important for people!!




Plants are important for people!!




Human desires of
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Bananas, coffee,
potatoes, quinoa,
coca, grapes,
timber
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How Plants Have She
Health, Wealth, and /Beauty

AN L LUSTRATED-TIME LINE

ped World Koawledge,

Origins
d date 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
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1660 6 0.5 million

1688 & 1.25 million

1840 6 9 million

1845 o Potato blight d Phytopthera infestans
decimates potato crop prompting the lrish
potato famine & 1 million dead and several
million emigrated

1860 6 4.5 million



The Irish Potato Famine + Emigration to the USA

Percant Change by County
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. Potatoes in Modern Agriculture d Idaho, USA
I An industrial monoculture feeding global fast food
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Pre- Inca Andean tubers to Fast Food Nation

The worl dds mo:
important non -grain
food crop

Central to global food
security.

Clonally propagated

A highly heterozygous,
autotetraploid

e oo suffers acute
A AR inbreeding depression.
A PROPITIOUS) J GeP

5 D OTATO
> IN WORLD
HISTORY




Tulip
Tulipa
Lililaceae
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A Genus Tu

T. uniflora

A 75 specie \

A Family Lil

T. turkestanica

Christenhusz et al. 2013 _ ..,
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Tulipa linifolia

kowskiana

Tulipa suaveolens

ana

iana

1 biflora

jipa turkestanica
Tulipa bifloriformis

Y stris
e T. ageng

~ a sprengeri

imilis
r. aucheriana

Tulipa orphanidea

T. clusiana

<«— subgen. Orithyia

subgen. Tulipa

subgen. Clusianae

PNSIS

subgen. Eriostemones

Tulipa reqgelif
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Tulips in Ir

Symbol of the Revolution and martyrdom

e ===

5w Anniversary of The Victory of
The Islamic Revolution of Iran




Wild Tulipa species

The Ottoman Tulip



