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Resources for Agriculture



Soils are Complex Ecosystems

Soil



Sand and gravel

Silt and clay

Dead organic material
Soil fauna and flora
Water

Air



Variation in Soil Composition

e Loam
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Soil Fauna Determine Fertility

Micorrhizal symbiosis,
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Soils are Layered

horizons

- O Horizon

- A Horizon

soll

soll profile
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Soil Profiles

- E Horizon

- B Horizon

- C Horizon or regolith
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o SOIL HORIZONS
sl O Surface litter

¢ Topsoil

A oy A organic matter (humus),
TS €l living organisms,

inorganic minerals

Zone of leaching

.. g dissolved or suspended
materials move
downward

Subsoil

accumulation of iron,
B aluminum, humic
compounds, and clay
leached down from
the A and E horizons

Regolith

¢ C partially broken down
: inorganic minerals



Food Comes from the A Horizon

mollisols
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Ways We Use and Abuse Soll
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Arable Land Unevenly Distributed
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Soil Losses Cut Farm Production
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- thin layer of surface removed
- small rivulets of running water gather
together and cut small channels
- rills enlarge to form bigger channels
too large to be removed by normal tillage
- washing away of soil from
banks of streams and rivers



Wind Moves Soil Also

 Desertification
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Deserts are Spreading

22
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(a) Sheet and rill erosion (b) Gullying (c) Wind erosion and desertification
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Other Agricultural Resources

 All Plants Need Water to Grow

= \Waterlogging
» Salinization
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Plants Need Fertilizer Also
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Farming is Energy Intensive
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Pests and Pesticides

* Biological Pests

 Pesticides
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Use of Pest Controls is Not New
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Pros and Cons of Modern Pesticides
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Pros and Cons of Modern Pesticides
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Worldwide Pesticide Use
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Pesticide Types

* Organophosphates
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Atrazine, Paradichlorobenzene (mothballs) and DDT
are examples.

Persistent and concentrate in food chains

Used in fungus control on strawberries or to prevent
insect/rodent damage to stored grains.

Extremely dangerous to workers and restricted or
banned in some areas.



Atrazine
pounds / mi?
[ ] no estimated use

[]0.001-0.36
B o0.36-2.15
[]2.15-9.86
[0 9.86 - 32.77
W > 32.77
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Pesticide Types

* |Inorganic Pesticides

« Natural Organic Pesticides
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Bacteria such as Bacillus thuringiensis Kill beetles.
Parasitic wasps such as Trichogramma Kkill moths.
Ladybugs are used to control aphids



Up to 90% of pesticides never reach intended target
and instead kill beneficial organisms.
Honey bees are one such example

a few resistant pests survive the pesticide and survive
to repopulate the area with more resistant pests.
Resistant pests require finding new pesticides



They can travel far from the point of dispersal.
Stored in fat and tend to

High levels have been detected in predators at the
upper levels of food chains

POP’s accumulate in polar regions by the
“grasshopper effect’; they evaporate from warm
regions and condense in cold regions.



Environmental Persistence and Mobility
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Human Health Problems
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Organic and Sustainable Agriculture
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Organic and Sustainable Agriculture
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Careful Management Can Reduce Pests

* Behavioral Changes
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IPM Uses a Combination of Techniques

* Integrated Pest Management
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Alternative Pest Control Strategies

Number of times
insecticide used
in rice season

Cost to farmers
per hectare

Cost to
government per
hectare

Rice yield per
hectare
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biological control
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Source: Tolba, et al., World Environment, 1972-1992, p. 307, Chapman & Hall, 1992 United Nations Environment Programme



- plowing across slope to slow flow
of water
- planting different crops in alternating
strips along land contours
- shaping land to create level shelves of
earth to hold water and soill
Plant Species.
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Ground Cover Protects Soil

* Methods of Providing Ground Cover
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Reduced Tillage Leaves Crop Residue

* Reduced Tillage
*Minimum Till

s»*Conserv-Till

“*No-Till
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Low Input Sustainable Agriculture
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Consumers’ Play and Important Role

locavore
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