#4: Save the Earth/Feed the World

==========================================================================

-Adding more pesticides no longer kills more insects

-Some farmers doing it differently:

-Large scale irrigation; crops anytime, anyplace

-Surplus greatest in Europe & America

-Could be tough for farmers to keep pace with population growth

California central valley (25% of fruit & vegetables grown here)

=========================================================================

-Some hazards in spraying

-Idea is to kill insects in dormant phase during the winter; one of several sprays the orchard may get each year.

-McFarland, California:  cancer in worker's son (Haime Hernandez) due to pesticide residues

-Skin rashes, birth defects, deaths from cancer

-pesticide chemicals leach into soil & become part of water table

-McFarland found pesticide chemicals 1400 feet deep; 1/2 of wells are closed

-Red-tailed hawk story:  like to spend winter in orchard trees; hawks sprayed with organo-phosphate just like the insects;  organo-phosphate is a nerve gas

-Hawk had 96 degree temp (10 degrees low); atropine raises the heart rate & chemically reduces the pesticide from the blood system.

-50 to 100% of hawks in almond orchards are affected by spraying (determined by blood tests) -- scientists do not know how that will affect the hawk's health or reproduction

-modern agriculture presents a disturbing contradiction:  production is improved but IS  MODERN  FOOD   SAFE  ?

Old Sturbridge Village in Mass (1800's)

=========================================================================

-Key feature is DIVERSIFICATION  (variety of livestock & variety of crops)

-Designed to show people how farmers in the 1800's used ingenuity to get better yields.

-Key is diversity:  hay field, corn, potatoes, oats, hay grasses.  (Rotation of crops)

-Some rotation crops enrich the soil with nitrogen -- natural fertilizer

-Some rotation crops used to feed farm animals (grasses & root crops not eaten by human)  In turn, these animals produce manures that can be used to enrich the soil

-This effective system invented in Europe in 19th century

-Human population increased & pressures for production spawned the use of chemical fertilizers & pesticides

Indonesian Failure of Modern Farming Techniques

========================================================================

-Rice feeds 1/2 the world

-Indonesian used to be self-sufficient in rice production; but population increases forced new techniques to try to increase production. 

-Increase in population swept away traditional techniques

-Dams built to allow year-round flooding

-Originally, farmers used different varieties during different seasons.  This inhibited the growth of insect populations

-IR8:  a new rice grain that would give 3x the yield of traditional varieties.  It needed more chemical fertilizers & more pesticides to keep back the insects.

-"The Green Revolution"  --- with IR8.  Except, something began to go wrong --- huge areas of crops had to be burned.  Huge infestations of insects.

-They eliminated rotation & provided year-round food supply for BROWN HOPPER.  The result was "hopper burn" where grasshoppers would eat away parts of the plants.

-Stepped up spraying only made things worse.

-Spraying of plants killed both spiders (that like to eat hoppers) and hoppers.

-RESURGENCE ---- You spray and the pest population springs back.

-IPM ---- Integrated Pest Management:  Go back to crop rotation; introduce growing of other crops 1/3 of year; protect good insects; keep track of hoppers; only spray limited amounts of pesticides.

-Benefits:   Insecticides cost between 5 & 25% of total income from crop

Northeast Australia

==========================================================================

-Many acres of land destroyed by agricultural techniques

-IDEA:  cheap land, occupy it and exploit it

-Old saying:  "If it moves, shoot it.  If it grows, chop it down."

-Problem of too many cattle. 

-Range having  a hard time recovering from cattle farming

-Many drought years keeping grasses from recovering

-One farmer:  correspondence course in soil conservation

-Biggest problem:  too many cattle & grass that can't reseed itself 

-Single inch of soil takes 500 years to form

Dust Bowl in Mid-West of USA

==========================================================================

-"Treat the land better" farmers were urged

-go back to crop rotation; contour farming; 

-Erosion is once again common on farms today

-Artificial fertilizer added to counteract depleted soils

-24 billion tons of topsoil being lost to erosion each year

-Population & loss of topsoil cannot both continue to escalate

Sahell region in Africa

==========================================================================

-Land is overstressed

-Food production down by 1/5

-Farmers used to let the land lie dormant

-Now land is being used year after year

-Trees disappearing; people turning to animal dung to burn in cooking 

-Sahell is loosing its topsoil & is blowing away just like America in the 1930's

-Like Australia, the process has been aggravated by drought

-Valley in Niger:  avenues of trees (400 miles planted); trees hold soil & protect soil from wind

-sorgum & millet are major crops

-Fertilizer needs water to work -- Africa's farmers have problems with this since they have little water.

-Trees helped:  crop yields improved; firewood provided by trees also

Burkina Faso --  low rock dams to keep rain water from running off

==========================================================================

-low rock dams to collect rain water & hold it so that it can soak into soil

-Need surveying device to detect elevation differences

-When brief rainy season comes, the low dams can catch rain water & help it soak into land for later planting

-"You cannot teach people things in a day"

-wire mesh constructed to make containers for large dam to make a reservoir

-reservoir holds water enough to replenish nearby wells

-Water that soaks in replenishes wells that last all year

-Compost made from animal residues & excess crop

-Many poor countries have high birth rates;  that must change if they are going to feed themselves.

-Over 1/2 food produced in under-developed countries is produced by small-scale farmer

Plains of North Dakota -- some of richest farmland in world

===========================================================================

-Organic Farming:   crop rotation, soil-building crops, use of natural fertilizers

-8 different crops in 3 separate rotations

-less fertilizer

-cow manure being used to build up the soil, adds spongyness to soil & helps it retain moisture

-grows green manure (buckwheat) -- building up the soil

-sweet clover (absorbs nitrogen from air) cut with cow manure & turned under to rebuild the soil after a normal crop has been grown on the field

-Problems:  government subsidies give $ to maximum use of acres for a few crops

-Organic methods produce a steady output year after year whereas fertilizer methods yield some high years and some low years

-Organic foods bring premium prices at supermarkets

-2% of US farm output is now organic;  growing market for organic foods in USA

-Ladybugs will keep aphids under control without need for chemical bug sprays

-

BioTechnology Techniques

==========================================================================

-Virus-resistant tomatoes

-Most research is being done on food crops popular in western countries

-Little research done on food supplies used in developing countries

-Controversial:  

Summary

==========================================================================

-Farm techniques that work:

     1. Crop Rotation (different crops grown on fields in diff. seasons)

     2. Using insects to fight insects

     3. Soil-building techniques through "natural" fertilizers & turning under nitrogen-rich crops like clover & barley

     4. Reduced # of cattle grazing on land -- to reduce stress on land

     5. Contour farming methods to lessen erosion of topsoil

     6.  Lower use of pesticides; lower use of fertilizers

Problems with global warming & food supply

==========================================================================

-coastal Asia could be in trouble

-10 billion people to feed in 2050

-Food supply protection could substitute for normal defense/aggression postures

Mighty Colorado

==========================================================================

-Central Arizona project to supply water to Phoenix, Los Angeles, & San Francisco & other towns in Colorado

-Global warming could take much of water away by end of century; small streams come from Rocky Mountains where snowfalls may decrease due to warmer temperatures

-Colorado River is life-blood of southwest;  used for power, drinking water

-Measurements taken in river since 1922

-Water rights wars

-Egypt willing to go to war over Nile River to protect water supply

Problems:

===============

-protect thousands of miles of coastlines or relocate people

-15,000 years ago the ice age began to break up

-Ice sheets a mile high over New York City

-Ecological basis of planet revamped

-We could be modifying the global climate between 10x and 100x faster than nature

-As oceans warm, moisture increases, clouds increase

-Low thick clouds can have a cooling effect

-Upper level clouds (thin clouds) may amplify greenhouse warming

-Impact of extra clouds may go either way

-Methane Hydrate (methane gas and frozen water)

5 Solutions to CO2 reduction

===========================

-reforest

-use energy efficiency in lighting

-increase miles per gallon

-reduce CFC emissions

-reduce CO2 emissions in cars

-insulate homes

-reduce population growth
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