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In 1962, a Kentucky farmer named Harry Young Jr. put together the tools available to him at that
time and planted the first successful no-till corn field. He used a new herbicide called atrazine to
spray out the legume pasture and mounted barrels of water on top of his two-row planter to force it
into the firm, untilled soil. Since then, many farmers across this nation and around the world have
also figured out how to successfully produce crops without tillage. “No-till” management
encompasses 222 million acres worldwide, including 64 million acres in the US.

Why have so many farmers adopted a system which is radically different from conventional
farming? And why have farmers in the irrigated Columbia Basin of Washington recently started to
adopt similar systems under their sprinklers? Farmers do this for the same reasons they have always
changed their methods: to survive economically. When it makes economic sense in the farming
economy, they also adopt new methods to be good stewards of the land.

Most popularly referred to in the US as “no-till”, there are other more appropriate names and types
of systems which vary in their intensity and frequency of soil disturbance (Table 1). Most names for
these systems are associated with the tillage practice used or not used (no-till). However, just
reducing or eliminating tillage is not an effective strategy. In addition to soil management, due
consideration must be given to crop rotation, variety selection, residue management, soil fertility,
pest management, and the equipment needed to carry out chosen practices. The term “high residue
farming” includes these other considerations and emphasizes the crop residues covering the soil
which impart many of the benefits of this farming system. High residue farming aims to produce
profitable yields while maintaining as much residue on the soil as practically possible.
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When compared to tilled, bare soils, soils covered with crop residues and not regularly tilled
improve over time. Increased organic matter increases at the surface provides food for soil
organisms which helps form water stable aggregates. This builds soil structure and increases the
soil’s pore space. Resulting benefits include increased water infiltration and drainage, increased
water and nutrient holding capacities, and increased resistance to compaction.



Compaction is often a concern when farmers consider reducing their tillage. However, high residue
farming can eliminate the compaction-tillage cycle of clean-till systems. The cycle starts with soil
tillage which leaves the soil loose. Tractors or other equipment driven over the loose soil gradually
compact the loose particles and reduce pore space. Tillage is used to loosen and break up the
compacted soil and the cycle begins again. High residue farming breaks the cycle by building soil
structure without tillage. Driving tractors and other equipment over firm structured soils minimizes
compaction. Of course, in wet conditions, untilled soils can be compacted, but they resist
compaction better than tilled soils.

A significant number of farmers in the Midwest and other areas adopted high residue farming
primarily motivated by improved soil and water conservation, one of the greatest benefits of high
residue farming. This may explain why Western irrigated regions, where conservation problems are
generally less severe, have been slow to adopt these systems. Nevertheless, conservation of soil and
water can also be an important benefit in irrigated agriculture.

Covering the soil with crop residues reduces water and wind erosion in several different ways.
Residues protect the soil from the impact of water droplets, whether from rain or from sprinklers.
This protection, combined with the increase of water-stable aggregates and better soil structure, help
prevent crusting, increase infiltration, and reduce runoff and water erosion. If runoff does occur,
residues form physical barriers to water movement, thus promoting increased infiltration. Runoft
also gets directed down earthworm burrows and earthworms (and other organisms) thrive with the
elimination of tillage. In irrigated agriculture, less runoff can promote more uniform water
application. Decreased runoff can also improve application uniformity of fertilizers and pesticides
when applied through the water.

Columbia Basin farmers use high residue farming to control wind erosion control. Farmers are often
forced to irrigate bare soils during spring wind events to keep their newly planted crop from
“blowing out.” This incurs increased pumping costs, often results in over-irrigation of the crop, and
occasionally requires expensive replanting. However, crop residues provide a direct barrier between
the wind and soil. In addition, increased aggregation and enhanced soil structure resulting from
surface residues improve the soil’s coherence and make it more difficult for wind to detach
individual particles.

While water conservation is one of the main reasons for using high residue farming systems in
rainfed agriculture, research shows irrigated systems save an even greater amount of water because
the soil surface is wet more often under irrigation. Crop residues block solar radiation from reaching
the water at the soil surface thus reducing evaporation. Residues also reduce the exchange of dry air
for humid air near the soil surface. Research demonstrates seasonal savings of three to six inches of
water under high residue farming systems compared to clean-tilled systems. This can be significant
where water and pumping costs are high.

In addition to saving soil and water, high residue farming systems save labor, machinery and fuel

costs. For every tillage pass eliminated, the farmer saves hours of labor and gallons of diesel fuel.
When hiring labor, this represents a direct monetary savings. Otherw_



