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Chemical Estimation of the Fertility of Soils in Fulton
County, Indiana.

R. H. Carr and W. K. Gast—Purdue University.

During recent years there has been an effort on the part of many
States to invoice their soils as to plant food content in addition to mak-

ing the usual survey in order to classify them into types and series.

This invoice is useful first to the farmer in pointing out any deficiencies

or excesses in the soil's food supply, and second to the State in estimat-

ing the wealth, since this usually resides in the fertility of the soils.

Usually only the plant food elements are determined which seem to be

the most important or have the greatest influence in modifying crop

yield. They are the following: total organic carbon, total nitrogen,

total phosphorus, total potassium, total calcium, total inorganic carbon.

The test for the last is made for the presence of limestone, the absence

of which often indicates soil acidity. There are many factors other

than plant food concerned in producing a crop on any piece of land,

as rainfall, tillage, drainage, etc., but deficiencies in these can be de-

termined often by observation. But a deficiency in the main chemical

elements is not so easily estimated and is a matter of life or death to the

plant.

Availability of Plant Food.

Much discussion has arisen over the availability of these plant foods

even when analysis has shown plenty to be present. It is conceded,

however, that it is possible to make two per cent of total nitrogen, one

per cent of phosphorus and one-fourth of one per cent of potassium

available in one year by approved agriculture methods. If this were

true, or somewhere near true, it would make a big difference in the

crop yield to be expected whether there were 500 or 5,000 lbs. of phos-

phorus or nitrogen, etc., present per acre to a depth of six and two-

thirds inches.

Plant Foods Present in a Good Soil.

It is difficult to set a definite standard of plant food content, but if

we choose samples of our productive loam soils frequently producing
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75 bushels of corn per acre, we find a plant food content about as

follows

:

Pounds of Plant Food Per 2,000,000 Pounds of Surface Soil.

Nitrogen 4,500 lbs., 2 per cent possible available in 1 year 90 lbs.

Phosphorus 1,500 lbs. (too low) , 1 per cent 15 lbs.

Potassium 32,000 lbs., one-fourth of one per cent 80 lbs.

Organic matter, 160,500 lbs.

Limestone present, 350 lbs.

A 50-bushel corn crop would need about 74 lbs. of nitrogen, 11.5

lbs. of phosphorus and 35.5 lbs. of potassium in addition to the other

essential elements usually present, and this amount of plant food could

more than be supplied in a soil like the above.

Plan of Invoicing Fulton County Soils.

The soil samples chosen numbered 128 and they were collected from

the eight townships. Most of the soil samples were taken from

surface soil (7 ins. deep), but 38 were from subsoils (6 to 20 ins.).

Twenty of the samples were from virgin soil and represent more or

less the original fertility of the .soil unchanged by cropping. Many

items were noted while the samples were being collected (August, 1016)

or information was secured from the people living on the farms as to

the prevalent weeds, stand of clover, kinds of timber, grain yield per

acre, use of fertilizers and manures, etc. The following determinations

were made on the soil samples: fir.st, total organic matter; second, total

nitrogen; third, total phosphorus; fourth, pre.sence of carbonates and

acidity to litmus. An attempt was made to correlate this data with

the yield of corn per acre. It was thought this could be done best by

means of graphs. Since the presence or absence of organic matter is

so vitally related to crop yield, the soils were grouped into eight series

depending on the amount of organic matter present in the soil. The

samples are numbered as follows:

Puchland Twp., 1-10 and 108-111, inclusive.

Aubbeenaubbee, 11-19 and 106-107.

Henry, 20-24 and 124-128.

Newcastle, 25-27 and 112-123.
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Rochester, 28-31 and 45-60 also 66.

Liberty, 61-65 and 67-75.

Wayne, 76-87 and 91-93.

Union, 80-90 and 94-105.

The tables and graphs which follow will give a partial composition

of the soil in per cents /and pounds per acre and express this in terniL;

of bushels of corn per yield.

TABLE I.

The N. P. and Orp:anic Matter, from 0.5 to l'^. Organic Matter.
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TABLE II.

The N. P. and Organic Matter, from 1 to 2% Organic Matter.
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TABLE III.

The N. P. and Organic Matter, from 2 to 3% Organic Matter.
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TABLE IV.

The N. P. and Organic Matter, from 3 to 4% Organic Matter.
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TABLE V.

The N. P. and Organic Matter, from 4 to 6% Organic Matter.
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TABLE VI.

The N. P. and Organic Matter, from 6 to 10% Organic Matter.
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TABLE VIT.

The N. P. and Organic Matter, from 10 to 40% Orjranic Matter.
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TABLE VIII.

The X. P. and Organic Matter, from 40 to 85'^ Organic Matter


