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RELATIVE EFFICIENCY OF ROOTS AND -
TOPS OF PLANTS IN PROTECTING
THE SOIL FROM EROSION

PraNT cover, soil and topography are the major
factors concerned in the problem of erosion. During
the earlier studies, conducted largely by engineers,
chief emphasis was placed upon topography. Follow-
ing extensive work by pedologists, it is now generally
conceded that type of soil is an equally important
factor.. Intensive studies on the effect of plant cover
reveal the extremely important rdle played by plants
in holding the soil against the forces of erosion. In
this preliminary account of the relative effectiveness
of roots as compared to tops in holding the soil in
place, the results are based on extensive experiments
with cultivated erops and native vegetation.

Samples of soil 1 by 0.5 meter in area were obtained
from fields, pastures and prairies by placing a wooden
frame tightly about the sample, cutting away the core
of soil and attaching a tight bottom to the frame at
10 em depth without disturbing either soil structure or
plant cover. The samples, taken in.pairs, were trans-
ported to a rack which sloped at an angle of 10°, and
the relative time required to wash away the soil was
determined with plant cover intact and the cover
clipped to the soil surface and removed. A stream of
13 gallons of water per minute from an open hose
was played uniformly over the sample at a height of
2.5 feet and under a total forece of approximately one
pound per square inch.

Results with winter wheat are shown in Table 1.

TABLE 1

TUyrRKEY RED WINTER WHEAT (TRITICUM AESTIVUM L.)
GROWN IN WABASH SILT LoAM SoIL

Erosion time, Dry wt.

Datf’ H%ighg Stage of min. gm.
samples whea "
taken inches development V‘(I)ﬂ:h- wi Undel& -
tops Sroun ops
tops parts

April 12 ... 3  “Rosettes”

spread 6.5

inches 7 11 22 23
April 29 ... 7 Erect, heav-

ily tillered 11 19 38 88
May 17 ... 20 ~Early “boot”

stage 13 40 70 247
June 5... 36 Flowering 17 59 75 417
June 19 ... 45 DEarlydough 16 113 74 520
July 2... 45 Nearlyripe 15 99 65 521

Table 1 shows that with the growth of the roots the
erosion time was somewhat more than doubled, but
with the corresponding development of tops it in-
creased 9 to 10 times. Decrease in efficiency in the
ripening stage was due to the shriveling and drying
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of the leaves as a result of an epidemic of rust. The
protection afforded by the monocotyledonous ‘“grass

type” of leaf was in every case found to be far more’

efficient than that of the dicotyledonous type. This is
illustrated by the results with alfalfa.

Samples of common alfalfa (Medicago sativa L.)
were taken from a 5-year-old stand on alluvial soil
on April 20. The tops were 5 inches high and com-
pletely concealed the soil. The clipped sample was
entirely eroded in 11.5 minutes; that with tops intact
in 32 minutes. The soil of another set of samples on
May 16, when the plants were 16 inches tall and better
developed, was completely washed away in 14 and 28
minutes, respectively. These last samples were secured
after heavy rains which delayed cutting and resulted
in the loss of most of the leaves to a height of 18
inches. Hence, samples on June 5 were entirely eroded
in 11.5 and 30.5 minutes, respectively. The second
growth, when 28 inches tall, prolonged the time of
erosion to 43 minutes; with tops removed to 21 min-
utes. Thus well established stands of alfalfa protect

the soil from erosion to a much smaller degree than .

does a crop of maturing wheat. Young alfalfa is much
less efficient. :
Root systems of native grasses are far more efficient
than are those of most crops. By May 15, 1934, Ken-
tucky bluegrass (Poa pratensis L.) was killed in most
pastures in eastern Nebraska by the great drought.
Samples with tops removed were eroded in Carrington
silt loam soil in the spring of 1934 in 2 hours with the
open hose plus 2 hours with a stream of water § inch
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in diameter delivering 3.5 gallons of water per minute
with a foree of 1.4 pounds on .11 square inch of sur-
face. By the next spring similar samples were eroded
in 80 minutes with the open hose, and in late July,
when the rhizomes and most of the roots were decayed,
in only one fourth this time. :

A thick, fully grown stand of wheat grass (d4gro-
pyron Smithit Rydb.) held the soil for 46 minutes
when the tops were removed. A period of 3 hours
and 31 minutes (with open hose) was required for
similar results when the tops were left intact. Big
bluestem (Andropogon furcatus Muhl.) is even more
efficient. The period for erosion with tops removed
was, in addition to two hours with the open hose, 2
hours and 40 minutes. A period of 13 hours was
required when the maturing tops were intact. The
soil beneath a fully grown, thick stand of slough
grass (Spartina Michauziana Hitche.) can scarcely be
eroded, although the underground parts are only mod-
erately efficient. Roots and rhizomes alone held the
soil against erosion for about 2 hours (open hose).
Application of the water stream under the greater
pressure during a period of 13 hours failed to remove
any perceptible amount of soil when the cover was
intaet. .

A complete report on the efficiency of important
field and garden erops, weeds and native grasses is
in preparation.

J. E. WEAVER

JosEPH KRAMER
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