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Relation of D rainage to Erosion Control 

Soil erosion control is really a drainage 
problem, hence, drainage development and 
soil erosion control should go hand in 
hand in farm operation. In regions and 
seasons of light rainfall, the soil should 
be made to absorb the greater part of the 
rainfall. The part which the soil cannot 
absorb or retain runs off over the surface 
and is lost. In doing so it erodes and 
carries away with it much good soil. Ex
cess water, passing through the soil and 
out through tile drains also runs off, but 
in an orderly controlled manner that does 
not result in serious erosion. 

Disposal of this excess water involves 
the same fundamental principles regard
less of whether it is taken off either 
through drainage or soil erosion control 
methods. The excess water should be 
removed at such a rate and in such a 
manner as not to damage either the soil 
or the crops. 

Any means by which the absorptive and 
water retaining capacities of the soil can 
be increased helps to decrease the amount 
of surface runoff . 

These capacities are largely fixed by 
the character of the soil which is made 
up of a large number of particles that 
may range from the microscopic sizes 
found in clay to those of coarse sand and 
gravel. A soil composed mostly of fine 
particles is called fine textured, while one 
composed mostly of large particles is 
called coarse textured. Most of the good 
agricultural soils are relatively fine tex
tured. In most of these soils the indi
vidual particles are grouped into clusters 
called granules. These granules also 
vary in size and the smaller ones are 
grouped into still larger granules. This 
granular arrangement of the soi l is called 
its structure. The more pronotmced the 
soil structure, as a rule, the easier it is 
to obtain good tilth. The greater the 
quantity of organic matter in the soil, 
the higher the degree of granulation, 
hence, the better the ti! th. 

The amow1t of water retained by the 
soil is very closely related to the soil 
texture and structure. The finer the 
te..--cture of the soi l and the more fully 
developed its granular structure, the more 

J. H. NEAL 

water it will absorb and retain by capil
larity against gravity. It is the capillary 
water that is used by the plant, and it 
can be removed from the soil only through 
absorption by plant roots or by evapora
tion. The higher the capillary capacity, 
the longer the soil will support plant 
growth without rain or irrigation. 

Agricultural soils will hold from one 
inch of available capillary water per foot 
depth in a sandy loam to three inches per 
foot of depth in a silt or clay loam. An 
average loam will hold about two inches 
of available capillary water per foot of 
depth. If all the pore spaces are filled 
with water, a soil will temporarily hold 
from one to two inches of additional 
water per foot of depth. Since this ex
cess water in the soil is harmful to plants, 
it must soon be removed by underdrain
age. 

Where subdrainage is provided either 
through natural pervious layers of sub
soil or by tile drains, the excess water 
which is known as "gravity" water wi ll 
pass through the surface soi l within a few 
hours to a few days and be carried away 
as subsurface runoff. The rate of sub
surface runoff depends on the soil texture 
and structure. The coarser the texture 
or the higher the degree of granulation, 
the more rapid this action. Since a high 
organic matter content produces a well
granulated soil, the higher the organic 
matter content, the more rapid the rates 
of absorption and drainage, and conse
quently, the lower the per cent of surface 
runoff. However, where adequate under
drainage is lacking and the soil becomes 
saturated, surface runoff over a soil with 
a high organic matter content, is quite 
as rapid as over any other impervious 
surface. Furthermore, a soi l low in or
ganic matter or one with insufficient 
underdrainage does not have a stable 
granular structure. The granular struc
ture may prevail while the soil is dry, 
but immediately upon becoming wet it 
breaks down and becomes a relatively 
impervious mass. After this occurs all 
the rain is lost as surface runoff or re
mains standing on the surface of the 
soil until evaporated by the sun and wind. 

Some of our best prairie soils which are 
well granulated will absorb one to two 
inches of water du~ing the first hour o[ a 
rain and at a rate of about one-half inch 
per hour thereafter. Except on steep 
slopes such soils are not often seriously 
eroded since little surface runoff results. 
On the other hand, some of the sticky 
clay soils absorb only about one-fourth 
inch during the first hour of a rain and 
only a negligible amount thereafter. In 
this case the large surface runoIT causes 
serious erosion. Introduction of abundant 
organic matter and installation of tile 
drains improves the structure of such 
soils and consequently increases their per
meal.Jility and decreases the surface run
off. 

A well-drained or well-granulated soil 
will lose by surface runoff only one-third 
to two-thirds as much as a saturated soil. 
For any given slope if the soil be satu
rated the extent of erosion is determined 
very largely by the amount of surface 
runoff wh ich increases with the rainfall 
intensity. 

Since a good crop growth consumes the 
soil moisture supply very rapidly, as well 
as retards the rate of runoff during or 
following rains, soils covered by a dense 
growth of vegetation lose very little soil 
and only about one-fourth as much runoff 
water as a cultivated field of similar soil. 
Any cropping system or type of soil man
agement employed for soil erosion con
trol is much more effective on a pervious 
or well-drained than on an impervious or 
poorly drained soil. 

Terraces, however, are specially de
signed drainage ditches whose purpose 
is to slow up surface runoff to a point 
where soil erosion will practically cease. 

The terrace outlet channel also must 
be so designed that the water from the 
terraces will not seriously erode the chan
nel. This is accomplished by making the 
outlet wide and shallow and having it 
well sodded. 

For a fuller discussion of drainage and 
soil erosion control problems see Uni
versity of 1[innesota Special Bulletin 
149, Parm Drainagl' Practice, and Special 
Bulletin 170, Soil Erosion Co11/rol. 

Published in furtherance of Agricultural Extension Acts of May 8 and June 30, 1914, Paul E. Miller, Director, Agricultural Extension Division, 
D epartment of Agriculture, University of Minnesora, cooperating with U. S. Department of Agriculture 


	080

