Lecture 13:Food and
Environment
:Environmental and technical effects ¢

57« global food consumption
‘;’
':'//Q
%

SPRING 2009

The Environmental Needs of Majol
Economic Crops explain a great dea

modern history
AMost are tropical or subtropical in
environmental requirements of high
temperature and moisture regimes.

ACotton, sugar (cane), tea, coffee,
opium, tobacco (now varies), rubber,
palm oil (candy, processed foods),
pepper, banana, coconut, dates.

Leviticus and Food Taboos
AThe fAObI at i -eunlévenédo
wheat flour cooked in oil
AUnclean foods-camel and all with a
cloven hoof; and pigs (not a ruminant)
AUnclean: all creatures of lake and sea
which DO NOT have scales.
AAlso winged insects, small ground

beasts (mole, rat, lizards), many birds
of prey.
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The two PARTS of ONE Earth

AEven after Chinads e
placed refrigerators in virtually all URBAN
Chinese households, more than three fifths
of the worl dds popul
food and three fifths have storage problems.

A As always, the conditions facing the
developed and developing nations are
simply not the same.

Culture plays a role in defining
what is Af o

Culture is in m
boxodo which ref]l
interplay between peoples, their
environment, economy, political
conditions, social institutions, and
international relations

Technology is also a critical
component

ARefrigeration and canning allow local
long term food storage in developed
countries.

AcCrop breeding and scientific husbandry
allow increased food production into
fecotoneso

AModern posharvest food storage,
processing, and handling reduce losses



Wealthy Places Eat what they
want NOW!

Last week, | made @umbo,a kind of
seafood stew. The crayfish came from Chin
(Hardings), the crab came from Louisiana,
the shrimp from Texas, the okra from
Mississippi, tomatoes from California, rice
from Louisiana, bay leaves from South
Carolina, and théle from Mexico.

Previously, ICE was King

AThere were many firms in the midwest,
including concentrations in western
Michigan which cut ice from the Great
Lakes and shipped it by water
throughout the midwest and south.
Still, the frozen food industry takes off
only in the 1930s as mass produced
refrigerators replaced ice boxes.

But what really happens when we
AKI LL GERMSO in
surroundings, and how is it done?
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Refrigeration transformed our diet
BUT also opened new markets!!

A 1834 first patent to Jacob Perkins and
Albert T. Marshal had the second (1899)

ABUT G. Munters and Carl von Platen of
Sweden held the patent in 1926 which led
to the first home refrigerator which was
mass produced in Evansville, Indiana by
Electrolux Refrigerator Sales Company

Gamma Rays are the Most Recen
Way
1) DESSICATION
2) HEATING

3) FERMENTATION
AND PICKLING

4) CHEMICAL
PRESERVATION-
SALTING,

5) GAMMA RAYS
(100 KILORADS)
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A. Microbial Growth Control

Sterilization
Killingpr removal of all living
organisms and their viruses
[nhibition
limiting microbial growth



B. Autoclave
Machine that uses
steam under _pressur
for sterilization.

Autoclave

Iltems are heated to
12PCfor 1615 minute;

kills endospores !

D. Filters

Used to sterilipeatsensitive
solutions and gasses

A pore size 6f22 micromill
remove most bacteria.

Will it remove most viruses?

Bacteriostatic agents
chemicals that inhibit growth,
but do not Kkill
frequently are inhibitors of
protein synthesis

Bacteriolytagents
kill cells by lysis

eg.penicillin
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C. Radiation

1. Ultraviolé220 to 300 nm)
used to disinfect surfaces anc
poor penetrating power

2.Gamma andrgys
ionizing radiation
used for food preservation ar

sterilization of surgical sup
good penetration

E. Chemical Agents

Antimicrobial agents
Chemicals that kill or inhibit t
growth of microorganisms

Cidahgents
Chemicals that Kill

(bacteriocidal

fungicidal, viricidal)

1.Disinfectants
Chemicals used to kill microbes
Inanimatebjects.

Chlorine
Phenolic compounds



2. Antiseptics
Chemicals used to kill microbe
livingissue.

Alcohol (70% on skin)
Hydrogen peroxide

2. Temperature control
refrigeration and freezing

3. Sterilization
canning

4. Controllingater _availability
addinggalt(eg. ham)
adding sugar (eg. jelly)

In Short, the greater the wealth of
a society or region, the greater the
ability of that society to transform
nature, to mitigate the effects of
environment on food production,
storage, and consumption.
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Preservation methods

1.Pasteurization

Heatreatment to reduce the
number of viable organisms.

71°C, 15 secar 6366°C, 30 min

Used on foods the would be ri
by higher temperatures.

milk juice wine etc.

5.pHcontrol

pickling
fermented foods

6. Chemical preservatives

Na propionate
Na benzoate

Many solutions available to
developed nations for food
preservation and production are
NOT available to citizens of
developing nations. The playing

field is NOT equal!




Still, most Foodways emerged
prior to refrigeration!!

AStaple grains and sources of animal
protein are still often contingent on
location.

AFood preferences even in the
developed world today are
established around traditonal foods
determined in part by environment

Major Grain Crops and Limiting
Factors

ASorghum (broad rangehighest yields
in the temperate zone, limited by low
yields and consumer preference).
Largely animal feed and molasses in
developed countries BUT holds up
well under drought conditions.

AMillets are similar to sorghum.

A n Old Fashioned Diagram of

What Earth

crops are
grown
where??

Wheat, rice,
barley,
Sorghum,
millet, corn
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Major Grain Crops and Limiting
Factors
AWet Rice (must be irrigated but highest
unit area yields®)
ADry rice (cold temperatures)

ACorn (Maize) northern limits by
temperature and water.

AWinterWheat (northern limit is winter
temperature and water)

ABarley, rye, and oats (more cold resistant)

Lei bigbds Law aj

AMoisture is the greatest limiting factor
followed by growing season which is
commonly defined as the number of
days where the temperature is greater
than 10 Centigrade AND radiation
(energy).

AAlso soil salinity, acidity, drainage,
cloud cover, and soil fertilility (NPK
and micrenutrients)

Determinants of Malnutrition

Alnadequate food supply

Alimited purchasing power

Apoor health conditions
Aincomplete knowledge of nutrition

iThe Acommon denonm
POVERTY (Berg 1987)



iPoor households con
quantities of calories and nutrients; their living
conditions expose them to high levels of
infection as a result of poor water supply and
unsafe (spoiled) food. Low levels of educatic
and poor understanding of preventative healt
and nutrition information. Low incomes also
limit health care services which ensures that
even routine illnesses may have acute and

l engthy periods of r

852 million people are chronically
undernourished

Developed
— market

Countries  ___ t
in transition \ \ economies

Sub-Saharan \
Africa

204 Asia and the
Pacific
519
Near East and -
North Africa T
39
/
Latin America
and the _

Cariggean (20001 2002)

Numerous countries face serious food
shortages in 2005

October 2005
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How many peopl ¢
ri sko?
Aln a nutshell, no on

A 2007 852 million face chronic malnutrition
or starvation each year.

A Global Population is 6.33 billion in 2008.

ATEST ANSWER (hint, hint). 13.7 % of
global population faces malnutrition or
starvation each year!

Progress towards the WFS target is
too slow

Number of undemourished

hill

World agricultural production
increased in 2004

Average annual growth
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Per caput food production has
increased steadily

Per caput food production
Index (1970 = 100)
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World cereal production has
picked up
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ARABLE LAND IS
DECREASING

=—=Potential arable land is decreasing

Aratle Land per Capita
s
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The developing country regions have
not all made equal progress
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Investment in agriculture lags where
hunger is most prevalent

Agricultural capital stock per agricultural worker
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Food demand is increasing
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Food requirements are changing

Willion
Mtric Tons
2000
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Food
B production

| needs to
double to meet
the needs of an
additional 3
billion people
in the next 30
years

Climate change is projected to
decrease agricultural
productivity in the tropics and
sub-tropics for almost any
amount of warming

Water matters!

>

Over a billion people live without a safe water
supply

Agriculture accounts for 70% of all water use

Land management and advanced technologies can
help maximise the “crop per drop”
- New drought and stress -

tolerant varieties

- Reduced or no tillage
prevents water loss
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