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LI T T L E enough has been explained 
about the requirements of various 

plants, to say nothing about the con
tribution of the various soil horizons 
in the production of plants. To illus
trate this premise, such crops as broc
coli, cabbage, cauliflower, celery, let
tuce, and spinach have a relatively 
shallow root system but require about 
as much nitrogen as potash for produc
tion, namely, between 50 and 150 
pounds of the respective nutrients per 
acre. On the other hand, such crops 
as tomatoes, potatoes, and carrots ut i 
lize considerably more potash than ni
trogen. 

I t is well recognized that approxi
mately 450 to 500 pounds of water are 
required to produce one pound of dry 
plant material. This figure is almost 
constant irrespective of the type of 
plant grown. The difference in the 
various crops for the humid and arid 
areas is associated wi th the extent 
of the root system and the evaporation 
f rom the plant. Because of this fact, 
too little attention has been focused 
upon the properties of the different 
layers of the soil i n supplying the 
essential elements for crop growth. 

A well-developed profile that exists 
i n the eastern and southern parts of 
the United States is composed of an 
A p (plowed) horizon, A2 (leached) 
horizon, B i (accumulative) horizon, 
followed by a greater density down to 
the 3- to 5-foot level. Below this the 
parent material is found extending to 
various depths. While the above fig
ures describe a well-drained yellow
ish brown sandy loam, other soil series 

exist w i th varying degrees of depth. 
Figure 1 shows a yellowish brown 

sandy loam that has a characteristic 
soil profile to the 42-inch depth versus 
a grayish brown loam wi th a charac
teristic profile to approximately the 
24-inch depth. 

Each of these soil horizons contrib
utes to the ultimate production of the 
plant. Every plant must have adequate 
water for optimum growth. There
fore, one of the first discussions of the 
two soils is their power to supply 
water to the plant. The yellow brown 
soil, in the plowed horizon, has the 
power to supply 880,000 pounds of 
water per acre. The yellowish brown 
leached horizon (9-23") has the power 
to hold 1,100,000 pounds of water. The 
subsurface layer likewise has the power 
of holding 2,700,000 pounds of water. 

A t this point i t may be of interest 
to call * attention to the fact that 100 
bushels of corn per acre w i l l utilize 
between 4 and 5 mil l ion pounds of 
water or between 12 and 19 inches 
of rainfall. A 15-ton crop of tomatoes 
requires 2]A to 4 mil l ion pounds of 
water. I t must also be remembered 
that the amount of water that falls upon 
the ground does not mean that all of 
that water w i l l be available to growing 
plants. Such factors as surface runoff, 
sub-drainage, and evaporation f rom the 
soil without actually going into the 
plant are the predominating conditions 
that consume part of the rainfall. Be
cause of the difference in soils, these 
factors greatly influence crop produc
tion. 

The yellowish brown soil would be 
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capable of supplying more than 4,-
000,000 pounds of water at complete 
saturation whereas the other soil could 
supply slightly over 2,000,000 pounds. 
Complete saturation only occurs for a 
short time in either of these soils and 
is more likely in the gray soil wi th 
shallow depth, high water table, and 
heavy clay base. 

Water flows through the soil to the 
streams and underground reservoirs. 
I t is generally reported that each 100-
foot depth of Coastal Plain soil contains 
approximately 17 feet of water which 
has all moved into the soil f r om the 
surface by slow seepage or fissures. 
Since, however, the plant is confined 
to the aerated layer of the soil, that is, 
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the layer in which free oxidation oc
curs, this is the part that is of most 
interest in plant production. 

The grayish brown soil w i l l require 
irrigation far earlier, in dry weather, 
than the yellowish brown soil because 
of the depth and potential possibility 
of root penetration into the oxidized 
areas of the soil. I n other words, the 
grayish brown soil, because of its shal
low nature, would be capable of sup
plying much less water than the yellow
ish brown and related soils under stress. 

I n addition to supplying water, the 
different horizons supply various plant 
nutrients. The organic matter is pri
marily concentrated in the A p horizon. 
The organic matter content of the soil 
is the primary source of soil nitrogen. 
The organic matter influences the 
plowed surface in various ways. I t im
proves aeration, furnishes energy for 
microbiological activity, and supplies 
secondary and trace elements. The sur
face soil to plow depth also contains 
almost all of the available phosphorus 
and a part of the available magnesium 

and potash. The A2 or leached horizon 
is practically devoid of plant nutri
ents other than iron and manganese, 
but supplies considerable water. The 
accumulative or B horizon is the most 
fundamental part of the soil f rom many 
standpoints. I t has a tremendous wa
ter-holding capacity and also has ac
cumulated much of the magnesium, 
potash, and secondary elements such 
as manganese and iron over the period 
of years. 

Most crops have a high potash ab
sorbing capacity and i t is highly essen
tial that potash be available to the ul t i 
mate root depth. Seldom is the amount 
of potash used by the plant actually 
applied in the fo rm of fertilizer to 
that particular crop. For instance, the 
utilization of 20 pounds of potash per 
ton of tomatoes produced would mean 
that a 20-ton crop would actually ut i 
lize 400 pounds of potash or that 
amount of potash in two tons of 5-10-10 
fertilizer. Fortunately all of this pot
ash is not removed f rom the field but 

(Turn to page 39) 
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The Soil Profile's Contribution . . . 

(From page 26) 

is returned to the soil in the fo rm of 
foliage. A rather high rate of fer
tilization would be 200 pounds of pot
ash per acre. This means that yields 
in the 20- to 30-ton category actually 
re-utilizes potash f rom former crops. 
The crop also utilizes potash f rom dis
integrated soil materials and f rom that 

supplied by the accumulative ( B i and 
B2) horizon. The phosphates applied 
and utilized are governed almost en
tirely by the organic matter, soil re
action ( p H ) , and bacterial activity in 
the plowed layer. The same factors 
influence the availability of nitrogen. 
On the other hand, the magnesium and 
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calcium supply to the plant is similar 
to the potash supply in its location in 
the soil profile. 

I t is perfectly obvious f rom the pro
file and data that the two soils differ 
tremendously in practically every re
spect, namely, difference in depth, wa
ter absorbing and supplying capacity, 
acidity ( p H ) , plant nutrients, drainage, 
and other characteristics. The yellow
ish brown sandy loam was influenced 
by previous soil treatment, whereas the 
grayish brown sandy loam had been 
influenced to a lesser extent. 

Summary 

A n effort has been made to point out 
that each layer of soil makes a con
tribution to the efficient production of 
a crop. The plowed layer supplied 
predominantly the nitrogen and phos
phorus, potash and water. The layer 
immediately below supplies potash, wa
ter, magnesium, and calcium. The 
depth of the soil determines the extent 
of this supplying capacity of the soil. 
A true evaluation of the soil must be 
based upon the whole soil and not just 
the surface layer. 

Guides to the Management of Illinois Soils 

(From page 23) 

the fertilization and cultural practices 
used in conjunction wi th a cropping 
system are equally as important as the 
system itself in determining its effects 
on productivity, organic matter, t i l th , 
and erosion control. 

I n summary we can say that good soil 
management is the key to an efficient, 
productive farm business. Because the 
soil management problems of an in
dividual field or farm may be unique 

to that particular field or farm, i t is 
essential that farmers understand their 
management objectives and the alter
native practices that are available for 
meeting those objectives. The care that 
the farmer uses in considering the 
various alternatives and the skill w i th 
which he combines them into a soil 
management program for his particular 
farm w i l l in large measure determine 
his production efficiency. 

Summary of Ten Years' Work . . . 

(From page 14) 

nitrogen wi th 40 pounds of P 2 0 5 and 
60 pounds of K 2 0 was 9.3 tons of cane 
and 1,581 pounds of sugar. The re
sponse to potash was very marked. A t 
two locations wi th stubble cane on Iberia 
silt loam, 80 pounds of nitrogen wi th 
40 pounds of P 2 0 5 and 60 pounds of 
K 2 0 gave the highest yields. 

The response of stubble cane on Re
cent alluvial soils to complete fertilizers, 
while not so marked as to nitrogen 
alone, is consistent, w i t h approximately 
2 tons of increase being derived f r o m 

phosphate and potash and 7 tons of in
crease coming f rom 60 pounds of nitro
gen alone. Six locations on Baldwin 
silt loam, Table V , returned an average 
increase of 5.1 tons of cane f rom 60 
pounds of nitrogen alone and an in
crease of 7.7 tons of cane and 1,230 
pounds of sugar per acre f rom 60 pounds 
of nitrogen wi th 60 pounds of K 2 0 . 
The averages of five experiments w i th 
stubble cane on Commerce very fine 
sandy loam show 8.5 tons of benefit 
f rom 60 pounds of nitrogen alone and 




