from the soil than water alone. Dr. Reams rejected this type of soil test for the same reason as the strong acid test - neither of them squared with what was actually available to the plant.

The test of choice for Dr. Reams was the weak acid test. This test uses a chemical extract that was patterned after the exudates that roots give off. It is called the Morgan extract. The Morgan extract is a "universal" extractant, meaning all major nutrients (including phosphorus) and many micronutrients can all be measured in the same extract. Dr. M.P. Morgan

developed the Morgan extract in the 1930s and' 40s at the University of Con​necticut. This. test more ac​curately reveals what the plant can actually utilize from the soil, and it was what Dr. Reams used to see what he was looking at.

What was Dr. Reams really looking to see? He was searching for nutrients that are biologically active. The weak acid test closely relates to the visual symptoms plants display. Plants may be grown directly above a limestone bed, for example, but nevertheless show symptoms of a calcium deficiency. The Morgan test picks this up and shows a low reading of biologically available calcium even though there is plenty of calcium in the soil.

Throughout the years, the weak acid test has stood the test of time and has produced brilliant results. Dr. Reams built on this test and determined the ideal nutrient levels and ratios that we use today as benchmarks. When the soil is balanced according to the "avail​able nutrients," it produces an abun​dance of high-quality produce.
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See What You Look At!

The Benefits of Weak-Acid Soil Testing

by Jon C. Frank

"See what you look at!" This was the charge Dr. Carey Reams drilled into Dan Skow over and over again. Nowhere is this more important than when dealing with the foundation of human health: soil.

The soil test is our eye into the com​plex world beneath our feet. This leads us to the ever-important question of which soil test should be used to help us see what we are looking at. Many differ​ent kinds of soil tests have been devel​oped over the years. Without getting into all the chemical complexities, let's ex​plore the basic concepts of the various types of soil tests.

Chemical analyses of soil nutrient levels involve mixing soil with water and an additional chemical that extracts or dissolves nutrients from the soil. This mixture of soil, water and chemical ex​tract is then filtered and tested to deter​mine the level of nutrients in the soil. The extract solutions can be divided into three basic classes:

1. Strong acids.

2. Weak acids.

3. No acid - i.e., water extract.

Most testing laboratories and state

agricultural colleges use strong acids. This type of extract can test the total amount of nutrients in the soil and com​pute base saturation and cation exchange Capacity. Dr. Reams rejected this type of soil test for one basic reason: it didn't let him really see what he was looking at. Nutrient levels, base saturation, and cation exchange capacity might all be in the desired range with this test, yet the plants could show symptoms of defi​ciency in various elements and yield poorly. Why? Because the amount of nu​trients dissolved by strong acids is not the same as that made available by the weak acids in the exudates given off by plant roots.

An equally poor choice is to use no acid at all. This measures only the amount of nutrients that is dissolved by water. Plant exudates are weak carbonic acids that will extract more nutrients

Jon C. Frank is a soil consultant in Minnesota. He can be contacted at International Ag Labs, phone 1-800-658-248/, e-mail <Jon.frank@ aglabs.com>.
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