Sustaining America’s Agriculture

By Richard T. McNider and John R. Christy
Someone once said - “Man - despite his artistic pretensions, his sophistication, and his many accomplishments - owes his existence to a six inch layer of topsoil and the fact that it rains”.  Civilization has developed based on our ability to provide food efficiently and free our time for other endeavors. 

The U.S. agricultural system that evolved into the latter half of the 20th century was a model of productivity and efficiency. Irrigated agriculture primarily in the arid west produced nearly 50% of the value of U.S. agriculture production on 20% of its agricultural land. Midwest farmers through intensive farming in deep water holding soils produced mountains of grain.
However, this agricultural efficiency came with substantial environmental and social costs. Many Western rivers were almost totally depleted by irrigation demands and soils poisoned by salts as water evaporated. In the end this Western irrigated system may be unsustainable due to growing urban water demands and climate change. There is also increasing evidence that the intensive farming in the Midwest through nitrogen run-off may impair the ecosystems of the Mississippi River Basin and the Gulf of Mexico.
Until the middle of the 1900s, much of our country’s food and fiber was produced east of the Mississippi River. Maine, New York and Pennsylvania led the nation in potato production in 1939. Alabama, Georgia and Mississippi dominated cotton. Large amounts of corn were grown in almost every state. Regional vegetable markets served the population centers of the East. 

By 1980, Western irrigation and improvements in transportation had largely destroyed this Eastern dispersed system of agriculture. Rain-fed agriculture in most of the East is decidedly inefficient since poor water holding soils reduce yields most every year.

Irrigated cotton in Arizona, California and Texas displaced the cotton economy of the Deep South. Idaho and Washington became the nation’s major potato producers. 
Dams and locks constructed in the Mississippi basin allowed Midwest farmers to transport efficiently their grains to consuming states. Corn production became highly concentrated in a few states in the Midwest in the upper Mississippi River Basin.

Cheap water – the underpinning of Western irrigated agriculture is under stress due both to demand and supply. Tremendous urban population growth in the arid West has increased the demand for water. Perhaps the more serious supply concern is a return to a drier climate.  Tree-ring reconstruction of western precipitation indicates that the later part of the 20th Century was anomalously wet compared to the climate of the past 500 years.
How can the U.S. sustain its agricultural output in the face of these stresses? One option is to return some production to the East under a distributed irrigation assisted rain-fed system. In the West, at least three to four feet of water per acre is needed every year to produce a crop. In the East, less than a foot of irrigated water per acre is needed. Because of the huge size of the rivers in the East and the small amount of water required for Eastern irrigation, only a tiny fraction of the water in Eastern rivers would be needed for irrigation. 

The Tennessee River, with twice the natural flow of the Colorado River, has less than 1 percent of its water consumed for all uses, while the Colorado is just a memory when it reaches Mexico. Three percent of the Alabama River would support one million irrigated acres, compared with the nearly 30 percent of the Colorado River that is needed to irrigate a similar area. 

While the annual average stream flows in the East are large, they fall to critically low levels during the summer. Water for irrigation needs to be withdrawn during the winter and spring and stored in on farm off-stream reservoirs that don’t dam streams. 

By moving more of its agriculture into the East, the United States can show the world that agriculture can be sustained - by irrigating where water is plentiful. 
Water is a critical to agriculture and is the subject of the next article in this series. Also, a second article on how Alabama’s agriculture might fare in the next century will appear later.
Parts of this piece appeared in a NY Times article by the authors (09/22/07)

