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Sustainabl e agriculture uses ecol ogical principlesto
farm, hence the prefex agro- to farm and ecology- the
sceicne of the relationship between organisms and their
environment has been defined asfollows:

Theterm sustainable agriculture means an integrated
system of plant and animal production practices having a
site-specific application, over thelong term:

— Satisfy human food and fiber needs

— Enhance environmental quality and the natural
resource, based upon which the agricultural economy
depends

— Make the most efficient use of nonrenewable
resources and on-farm resources and integrate, where
appropriate, natural biological cyclesand controls

— Sustainthe economic viability of farm operations

— Enhancethequality of lifefor farmersand society
asawhole.

Physical aspects:

The physical aspects of sustainability are partly
understood. Practices that can cause long-term damage
to soil include excessivetillage (Ieading to erosion) and
irrigation without adequate drainage (leading to
salinization). Long-term experiments have provided some
of the best data on how various practices affect soil
propertiesessential to sustainability.

Themost important factorsfor anindividual siteare
sun, air, soil and water out of the four, water and soil
quality and quantity are most amenable to human
intervention through time and labour.

Although air and sunlight are available everywhere
on earth, crops aso depend on soil nutrients and the
availability of water. When farmers grow and harvest
crops, they remove some of these nutrientsfrom the soil.
Without replenishment, land suffers from nutrient
depletion and becomes either unusable or suffers from
reduced yields. Sustainable agriculture depends on
replenishing the soil while minimizing the use of non-
renewable resources, such as natural gas (used in
converting atmospheric nitrogen into synthetic fertilizer),
or mineral ores (e.g., phosphate). Possible sources of
nitrogen that would, in principle, be availableindefinitely,

include: recycling crop waste and livestock or treated
human manure, growing legume crops and forages such
as peanuts or alfalfathat form symbioses with nitrogen-
fixing bacteria called rhizobia, industrial production of
nitrogen by the Haber Process uses hydrogen, which is
currently derived from natural gas, (but this hydrogen
could instead be made by electrolysis of water using
electricity (perhaps from solar cells or windmills)) or
genetically engineering (non-legume) crops to form
nitrogen-fixing symbioses or fix nitrogen without microbial
symbionts.

Thelast option was proposed in the 1970s, but would
be well beyond the capability of early 21st century
technology, evenif various concerns about biotechnology
were addressed. Sustainable options for replacing other
nutrient inputs (phosphorus, potassium, etc.) are more
limited.

Moreredlistic, and often overlooked, optionsinclude
long-term crop rotations, returning to natural cyclesthat
annually flood cultivated lands (returning lost nutrients
indefinitely) such asthe Hooding of theGodavari, thelong-
term use of biochar, and use of crop and livestock
landraces that are adapted to less than ideal conditions
such as pests, drought, or lack of nutrients.

Insomeareas, sufficient rainfall isavailablefor crop
growth, but many other areas require irrigation. For
irrigation systems to be sustainable they require proper
management (to avoid salinisation) and musn’t use more
water from their source than is naturally replenished,
otherwise the water source becomes, in effect, a non-
renewabl e resource. Improvementsinwater well drilling
technology and the devel opment of dripirrigation and low
preasure pivots submersible pumps have madeit possible
for large crops, including produce to be regularly grown
wherereliance on rainfall alonepreviously madethislevel
of success unpredictable. However, this progress has
come at a price, that in many areas where this has
occurred, such asthe OgallalaAquifer, thewater isbeing
used at a greater rate than its rate of recharge.

M ethods:
What is grow and how, whereitisgrown in amatter
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