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What is Food Biotechnology?

i Cheese
i Beer

i Wine

i Bread

Plant Selection

=Agriculture begins with the collection and
planting of seeds from wild plants

=0Occurs in 8 locations throughout the world
between 7000-12000 years ago

=Selections were made based on yield, seed
size, and taste

T Ancient food biotechnology:
ZFermentation by microbes

i Modern food biotechnology

ZTissue culture
=Genetic engineering
i Different from plant and animal breeding

=Food technology based on biology
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Traditional Biotechnology
=Plant Selection
=Animal Domestication and Breeding
=Food Modification
i wine, bread, cheese, tofu, soya sauce
=Retting
=In many cases process was completed with
out knowledge of process
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Evolution of Agriculture
Figure IV-5. Timeline
of develop ts in crop impr t
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Seurce: Mewell-McGloughlin, 2001.
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Coevolution crops Society
Spread, centers of origin
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Landraces, Diversity

Refers to the particular kinds of old

seed strains and varieties that are
farmer -selected in areas where local
subsistence agriculture has long prevailed.
Landraces are highly adapted to specific
locales or groups.

Definition :

modified by
native and also immigrant

farmers.

The term is usually applied to varieties of corn,
squash, and beans that were domesticated
by

native farmers, and further

T. Malthus:

population

Point of Crisis -
fesources

Malthus' Basic Theory
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Term coined by U.S. Agency 1968) GREEN
Movement to increase yields by using:

Revolutlon

Inerease in UK Wheat Yields 194792

. New crop cultivars
. Irrigation

. Fertilizers

. Pesticides

. Mechanization

A planned international effort funded by:
Rockefeller Foundation

Ford Foundation

Many developing country
governments

Purposed to eliminated hunger by

improving crop performance Norman
Borlaug (1970 Nobel price)
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Green revolution: Sustainability

From the perspectives of feeding a growing population, the
Green Revolution Wg sbmashlng success. Behind this success story,
however, are some disturbing issues

Planting with identical high yield varieties:

=reduces genetic diversity and increases vulnerability to pests,
=necessitating heavy use of pesticides.

=Agriculture makes heavy use of fresh water.

=High dependency on technology.

=Questionable sustainability.

cropland per capita is declining world-wide, as agriculture land is
degraded, or urbanized. Increasing the yields from available farmland
appears to be the key to increased food production ?

Green revolution

Table 10.1 Trends in Yields in 93 Developing Countries
ield [kilograms per hectare |

Crop Type 1961163 1969 11 1979181 1930192

Al coresls 1an 1481 1.894 2456 Figure [
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Figure 2
Global Fertilizer Use
1960-2000
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Green revolution: Agriculture, greenhouse-

gases

Die Landwirtschaft tragt weltweit geméass Schatzungen

internationaler Organisationen zu etwa 24 % an der

Produktion von klimarelevanten Treibhausgasen bei. (In

der EU nach eigenen Schéatzunge zu etwa 10 %).

Dazu zahlen CH4 Emissionen aus der Dungewirtschaft

und entericher Fermentation

N20-Emissionen aus der Landwirtschaft kommen aus

der direkte Emissionen aus landwirtschaftlichen Boden

und aus der Nutztierhaltung.

Veréanderte CO2 Emissionen entstehen aus
Veranderungen zwischen Wald und Forstland und
Anbauflachen bzw aus dem Einsatz fossiler

Energietrager fur Landmaschinen und zum Heizen.
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Basics .
Breeding, yield, time for development Basics
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DNA .
Expression



