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INTRODUCTION 

Soil erosion is not a new problem, the necessity for protection of 
farm lands from denudation having long been recognized. In 1909 
in a report of the National Conservation Commission (18)1 attention 
was called to the enormous losses resulting from erosion, and in 1911 
a bulletin on soil erosion (15) discussed the problem and remedial 
measures which might be employed. These reports apparently 
roused very little. interest. . In recent years, however, the work of 
agricultural expermlent statlOns and of the ]'ederal Government (8) 
has served to focus attention on the great loss resulting from erosion. 

).. The Seventieth Congress made a special appropriation for the study 
~ ~ of soil erosion and water conservation, with particular reference to 
~ 3 the various soil types. Experimentnl work on erosion will be done 
.:i _ at several stations established for this purpose. 
g::: Experimental field studies on soil erosion have been in progress for 
g ~ several years at the State agricultural experiment stations at Colum
-. g bia, Mo., Spur, Tex., and Raleigh, N. C., and at the Forest Sen-ice 
: ;;j e).-periment stations at Ephrainl, Utah, and San Bernardino, Calif. 

j In this fiel~ work it has been recog¢zed that some soil types erode 
3 more readIly than others. The lIterature reveals no laboratory 
., studies which show any relation between erosivity and the physical 
'J and chemical characteristics of the soil types. The fact that definite 

information concerning the erosional behavior of soils was not avail
able e).-plains this lack of investigation_ Such information became 
available with the appearance of the results (4,5, 6, 7,8) of extensive 

I Italic numbers in parontheses refer to literature cited, p. 15. 
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erosion studies made in the field by H. H. Bennett of this bureau, 
who observed that certain soil types were easily eroded whereas 
others wore much less susccJ?,tible to erosion. With a view to deter
mining the properties of soils which influence soil erosion, samples 
were collected Ilnd work begun. 

OUTLINE OF INVESTIGATION 

Three groups of soil samples were collected. In one group samples 
of four soil types were obtained from widely separated regions. Two 
of these types, the Nipe clay from Cuba and the Aikin silty clay loam 
from Oregon, were notable because of the resistance they oft'er to 
erosion, in spite of hoavy rainfall. In contrast with these were the 
Orangeburg fine sandy loam llnd the Memphis silt loam from Missis
sippi. A second group of samples consisted of the Iredeilionm, which 
is erosive, and of the Davidson clay loam, which is nonerosive.2 

These snmples were colle('ted near Greensboro, N. C., and under like 
climatic conditions dift'er YCl'y strikingly in erosional behavior. The 
samples of theso two groups were very carefully examined, especially 
with respect to the A and B horizons. The properties were con
trasted and the eHort mnde to determine which properties accounted 
for the erosional differences. A third group of samples was later 
obtained from three erosion experbl,~nt stations, and a similar study 
was made on them. 

EXPElUMENTAL WORK 

The mechanical analyses were made by a slightly modified form of 
the international method (19). Hydrogen pero)"1de, hydrochloric 
acid, and sodium carbonate or hydroxide were used. The quantity 
of colloid was determined by the water-vapor adsorption method, 
over 3.3 POl' cent sulphuric acid (20), the moisture equivalent by the 
method outlined in a previous publication (16, p. 159), the maximum 
water-holding capacity by the method of Hilgard (13, p. 209), the 
lower liquid limit by the method of Atterberg (3, p. 36), and the 
specific gravity by a method essentially the sarno as that described 
by Hillebrnnd (14, p. 55). 

'I'he slaking value was determined with an apparatus described by 
Boyd (9, p. 34-5) but by a somewhat different method of procedure. 
Five grams of air-dry soil was thoroughly mixed with just sufficient 
wllter to sRturn,te it at a pressure of 2,000 pounds pel' square inch and 
made into a briquC'tt('. 25 millimeters in diameter. This was immedi
ately placed on a metal ring and submerged in water. The slaking 
value is the number of seconds necessary for the briquette to dis
integrate sufficiently to fnll through the ring. 

Tho moisture content, apparent specific gravit.y, shrinkage, pore 
space, and volume of voids were calculated bymeasuring and weighing 
briquettes made by the method outlined by the writer(1?', p. 502), in 
which 20 grams of aU'-dry soil was mixed with suilicient water to 
giye the greatest density at a pressure of 2,000 pounds per square inch. 

The dispersion l'cttio wus determined as follows: A sampl(} of air
dry soil equivalent to 10 grams of oven-dry soil was placed in a tall 

1 "Noneroslvo" Is used In this bulletin to describe salls notnbly less suscepUble to cro.'!on than normal 
~olls. 'rhe terms erosive nnd noueroslve nrc used rnlnth·ely, as aro the terms solnblo !lnll InsolUble. All 
suUs are sowewhnt susceptible to eroslou by run-otI wnter. 
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cylinder of approximately 1,200 cubic centimeter capacity fitted with 
a rubber stopper. Sufficient distilled water was added to make the 
volume 0. liter. The cylinder was closed with the stopper and was 
shaken end over end 20 times. The suspension was then allowed to 
settle until a 25 cubic centimeter sample which was pipetted at a 
depth of 30 centimeters consisted of particles of a maximum diameter 
of 0.05 millimeter. A metal tip placed on the end of the pipette with 
SL,,{ radial No. 80 drill holes was used; through it liquid was drawn 
from thu side mther than from directly under the pipette. From the 
dry weight of the pipetted fraction, the total weight of silt and clay 
in the suspension was calculated. The ratio, expressed in percent
ago, of the silt and clay so determined to the total silt and clay 
obtained by mechanical analysis is called the dispersion ratio. The 
erosion ratio is the quotient obtained by dividing the dispersion retio 
by the ratio of colloid to moisture equivalent. 

Colloid was ext,mcted (12, p. 16), and. chemical analyses were made 
by methods now in use in the Division of Soil Chemistry and Physics 
of this bureau, but special effort was exerted to make the colloid 
extraction as complete as possible. 

f.'mST GROUP 

DESCRIPTION OF SAMPLES 

The samples used in this experiment were collected by H. H. 
Bennett, of this bureau. TIl(' erosive samples are as follows: 

Memphis silt loam from 5 miles east of Vicksburg, Miss. Sample 
No.1, A horizon, 0 to 8 inches, brown mellow silt loam; sample No. 
2, B horizon, 8 to 28 inches, buff moderately friable silty clay loam; 
and sample No.3, C horizon, 120 to 216 inches, yellowish-brown 
friable silt loam. 

Orangeburg fine sandy loam from Jackson County, :Miss. Sample 
No.4, A horizon, 0 to 16 inches, fine sandy loam, brown to 4 inches 
and buff below that depth; sample No.5, Bl horizon, 16 to 72 inches, 
red friable sandy clay; sample No.6, B2 horizon, 72 to 96 inches, red 
friable fine sandy loam with some yellowish splotches; and sample No. 
7, C horizon, 96 to 136 .•ches, ,vhite and pale-pink coarse sand with 
some thin seams of red fine sandy loam. 

The noncrosive soil types of this group are as follows: 
Nipe clay from Fulton mining region, Fulton, Oriente, Cuba. 

Sample No.8, 0 to 12 inches, red, highly porous, friable material, 
somewhat compact in places (plancha layer), with abundance of 
highly ferruginous small and large nodules (accreLions or concre
tions); and sample No.9, 12 to 24 inches, red, highly porous, and 
friable material, with abundance of small and large ferruginous 
nodules . 

.Aikin silty clay loam from 57~ miles south of Salem, Oreg. Sample 
No. 10, 0 to 20 inches, brownish-red siltv clay loam to clay; and 
sample No. 11,20 to 40 inches, red clay. • 

RESULTS 

The physical determinations which were made on samples of the 
first group are shown in Table 1 and the chemical analyses in Table 2. 
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TABLE 1.-Physical properties of erosive and nonerosiv6 Boils 

Mecillmical Maxi·
analysis Mols. 

Character amI Lower :~1~. ~rn; Slak·
Soil type Depth 1---.---.---1 Col· ture 1J9uld hold. grav. Ingsample No. lold e;3.uJv. lunlt Ingca. lty "Value

Sand Silt Clay ent paclty 

-----1------1---------------------
PeT PeT PeT PeT Per Per Per Sec· 

Inchu cent cent cent cent ce'llt cent ce'llt ond. 
1 Memphis slit (}-8 11.2 75.4 13.4 H. (l 21.5 27.0 ~8.9 2.65 MO 

loam (Miss.) •• 
2 •••••do.•.•••••... 8-28 6.2 63.0 30.8 32.2 28.6 36.7 57.9 2. 73 <')
3 •••..do•.•.•••••.. 120-216 6.6 80.3 14.2 12.3 ~1. 7 28.3 49.9 2.74 60 

Erosive..... • Orungeburg fine 6-16 64.026.1 9.011.6 15.0 16.7 36.9 2.64 25 
sandy loam 
(Miss.). 

6 •••••do ••••••••••• 16-72 66. II 20. 1 23. 0 23. 5 17.3 23.9 41.0 2.69 8ll 
6 •••••do.•••••••••• 72·06 77.4 6.4 10.2 16.5 12.5 20.2 38.0 2.69 76 
7 •...•do.••••••••.• 96-136 97.6 .6 1. R 2.4 2.-2 27.1 2.66 1 
8 Nlpeclay(Cuba) 6-12 ':!OA 32.6 47.1 65.1 30A 40.1 68.1 3.99 (I~

12-24 '23.4 24.1 62.5 63.7 27.2 36.7 51.3 3.02 

N9nerosivo. Ig 'Alk~Osiliy'ciBY' 6-:!O 11.7 28. ~ 59. 5 52.5 30.3 36.3 67.5 2.84 ~:)


10llm (Oreg.).111 •••••do•••.••••••• :!O....IO 10. 4 23. 7 65. 9 59. 8 30.8 40.3 5:-.1 2.87 (I) 

Briquettes at maximum density Ratio 
of 

Dis· colloidl Era- RatioCharacter and per· to 

sample No. siou mois
Soil type Mois· A~Pt~r. Vol. slon of 

turo specific Shrink· Pore ume of ratio ture ratio clay 
equiT"con· gfav. age· space· voids. to silt 

tont ity. 1I10nL 

-----.------1·------------------
Per Per Per Per 
cent cent cent ctnt 

l\Iemphisslltloam 16.0 1.64 1. OS 38.1 10.6 44.6 0.681 65.2 0.18 
(Miss.). 

2 •••.•do••••••••••••• 14. i 1.87 3. SO 31.5 4.0 26.3 .491.131 23.3
3 ..•.•do•••.••...••.• 10.5 1.63 .74 40.7 0.0 66.0 .57 115.S .18 

Erosive. •.•• 4 Orangeburg fiue 9.4 1.87 ,75 29.1 11.7 30.2 .77 SO. 0 .38 
sandy loam 
(Miss.). 

5 •••••tlo...•••••••••• 11.2 1. 98 1.87 - 26.3 16.0 1.36 12.4 1.14 
6 ••••.(\0............. 12.4 1.00 .48 20.4 29.6 1.32 22.4 2.53 
7 ..•..do••••••..••••• 27.0 1.00 24.S 3.00 

Nipo clay (Cuba) .. 2:l.:1 1.91 '''3~97' "52~i' 7.6 6.1 2.14 2.9 1.45"';~~'I••••• do .••.••••.•••• 22~2 2.03 4.15 51.9 6.9 5.2 2.34 2.2 2.59 
Aikin silty clay 19. :l 1. 77 ,6.62 37.6 15.1 1. i3 8.7 2.07NonerOSive··ll~ 

loam (Oreg.). 3.0 \ 
11 •••••do.••••••••••.• 19.9 1.76 38.6 3.5 13.4 6.9 2.786.47 \ 1. 94 \ 

• Dnsecl 011 wet volume. , A considerablo' part consists of concretiollS . 
, Did not slakG ill 18 hours. 

TADLE 2.-Chcmical composit'ion • of erosive and non erosive soils~ 

Charactor lind Soil type CnO MgOsamploKo. Depth ISiO. ITIO, FoO, I",0, ",,0 
-1---------

Inchu!ptr cent,Per ctnt Per cent Por cent Per ce'llt Per cont PeT cenl 
1 l\Iemphissiltlonm. 6-8 80. IlU O. 92 2. i,1 7.94 0, 11 0.46 0.27 
2 ••••.tlo............. 8-28 73.03 .76 5.15 12. i2 .11 .41 .06

Erosivo •••••• 4 Ornogeburg fino 6-10 00.63 .63 1.40 3.72 .03 .03 .05
sandy loam . 

5 ••.••do.•.•••••••••• 10-72 83.92 • 72 3.09 9.20 .01 Truce . .05 
8 Nipe clay ..""'" ()"'12 7.00 .73 64.00 '14.71 1.09 .41 .27 
\) ..•••do.••.•.••••••• 12-2{ 7.04 .65 65.37 .99 .31l .SO• 15.33Nonoroslve•• 10 Aikin SilLY clay 6-20 40.57 3.05 17.71 2·1.11 .30 .24 .46 

loam . 
11 ••••• do ..••••••••••• 20-10 ·10.54 3.27 17.91 25.18 .23 .17 .43 

. 
• No sample contained carbonates. 'Sample contains chromium. 
I Detorminntlons by G. Edgington. 
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TABT,E 2.-Chcmical composition oj erosive and nonerosive Boils-Continued 

Character and Ignition H20 atSoli type SO. NsnmpleNo. loss 110· O. I. X20 
-----I·-------·l--------------

Per c<nt Per cent Per cent Per Ct1.t Per cent Per cent Per cent 
1
2 

?[emphls slit loam________ 
_____do.______________ •___ •• 

1.84
1.95 

0.66
.71 

0.11
.20 

0.11
.00 

0.10
.04 

4.03
3.99 

1. Z1
3.18 

Eroslve•• ____ 4 Orangeburg fine santly .00 Trace. .04 .08 .06 2.96 .82 

\ 
loam. 

5 __•__do.____________________ .07 .Oi 

{ 

8 Nlpe clay____________ •• __• Trnce. .03 
Nonero';ve U __._.tlo.;__ •__•____ ._. ______ 'l'mce. Trace. 

• --. 10 Aikin silty clay loam._. __ .! .55 .18 
11 --•• -tlo •• --.---------·---·--i .41 I .17 

.02 

.04 

.05 

.43 

.-11 

.09 

.24 

.:12 

.14 

.11 

.01 

.08 

.02 

.17 

.10 

j
3.:l2 

)0.12 
9.20 

12.31 
11.28 

1.14 
3.29 
2.88 
4.28 
4.47 

Data given in Table 1 indicate that the non erosive soils studied 
are considerably heavier in texture than the erosive soils. This is 
unfortlmate in that such a wide difference in texture makes comparison 
difficult. Many of the differences indicated in the various determina
tions may be explained by this difference in texture without regard to 
erosional characteristics. The moisture equivalent, lower liquid limit, 
maximum water-holding capacity, slaking value, and shrinkage follow 
rather closely the mechanical composition and colloid content. The 
volume of voids is slightly higher in the erosive than in tho nonerosiYe 
soils, particularly in the surface soils. The specific gravity of the non
erosive soils is higher than that of the erosive soils, but this is not be
lieved to be significant. 

The dispersion ratio seems to have some bearing on the erosional 
characteristics of the soil without regard to the other properties. For 
instance, the Nipe clay was regarded as being the least erosive in the 
group of samples, and it has the lowest dispersion re.tio, whereas the 
Memphis silt loam, which was regarded as being the most easily 
eroded, has the highest dispersion ratio. 

In the Memphis soil the dispersion ratio also indicates the relative 
degree of erosivity of the different horizons as observed in the field. 
The A. horizon, with a dispersion ratio of 44.6, erodes more rapidly 
than the B horizon (where it is exposed), which has a dispersion ratio 
of 26.3. The 0 horizon, which has a dispersion ratio of 66, erodes 
more rapidly, once it is exposed, than either the A or the B. 

The ratio of the colloid to the moisture equivalent is considerably 
higher for the nonerosive than for the erosive soils. The higher ratio 
should indicate a lower water-holding capacity of the soil and, there
fore, probably a higher rate of percolation, with a consequent decrease 
of run-off from one rainfall. It is the water which runs off after 
the soil is saturated which causes erosion. A. soil with a high rate of 
percolation may not necessarily erode less for a given amount of run
off, but it is believed that conditions which cause rapid percolation 
tend to make it less erosive. A. satisfactory laboratory method of 
measuring the percolation rate of soils under conditions comparable 
to those in the field has not been found. A. method is now being 
studied whereby samples may be taken in their natural condition and 
sent to the laboratory. It is hoped thus to determine a relation be
tween the percola.tion rate under natural field conditions and artificial 
conditions in the laboratory. The chief difficulty lies in determining 
the rate of percolation of the entire profile. A. fairly satisfactory 
determination may be made for a single horizon, but if the horizon 
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examined is underlain by a comparatively impervious stratum the 
determination will be of little value. Soil samples are ordinarily 
collected by horizons which in most places, rather than being sharply 
differentiated, are seJ?arated by transitional zones. This arrange
ment of layers makes It very difficult to repack the material in a con
dition remotely simulating that in which it occurs originally. 

In general, the dispersion ratio decreases as the resistance to erosion 
increases. The converse is true of the colloid moisture-equivalent 
ratio. As both ratios are indicative of the erosional characteristics 
of the soil, it seemed desirable to combine them inta one expression. 
Since the two ratios vary inversely, a combination was aeeomplished 
by dividing the dispersion ratio by the colloid moisture·.equivalent 
ratio and desi;,;nating it as the erosio:1 ratio. The dispersion ratio is a 
function of the ease of dispersion and of the mechanical composition 
of the soil, and the colloid moisture-equivalent ratio is a function of 
the ease of percolation and the absorptive power of the soil. Hence 
the erosion ratio combines the relations of the soil toward watsr in 
such manner that a low value of the ratio is indicative of high resist
ance to erosion. 

The lowest erosion ratio shown by the erosive soils is 12.4 for the 
Orangeburg subsoil (No.5), and the highest for the non erosive soils 
is 8.7 for the Aikin surface soil (No. 10). The erosion ratio distin
guishes the erosive from the noncrosive soils in the same order as the 
dispersion ratio, but the differenti,9.tion is more marked. In tihe Mem
phis and Nipe soils previously mentioned, the dispersion ratios are 
4.4..6 and 6.1, and the erosion ratios are 65.2 and 2.9, respectively. 
The erosion ratios appear to express more satisfactorily the differences 
between the soils. Neither the dispersion nor the erosion ratios are 
to be regarded as quantita.tive expressions of relative erosivity. 

The ratio of clay to silt in the soil is taken as an index of the me
chanical composition. In soils as heavy as or heavier than a loam 
(containing more than 50 per cent of silt and clay) in texture this 
may @ve some idea of erosiveness. Where the ratio is very low, as 
in a silt loam soil, very' little clay is present to bind the material into 
aggregates, and the silt particles are free to enter quickly into sus
pension in the run-off water. This is exemp'li.fied III Memphis silt 
loam, which has a very low ratio of clay to SlIt and a very high dis
persion ratio. This no doubt accounts, at least. in part, for the high 
erosivity of this particular soil. In sandy soils the ratio is not so 
significant, because the silt and clay together constitute such a small 
proportion of the total material. 

The main variations in the chemical composition of these soils, 
as indicated in Table 2, may be correlated with the mechanical com
position and colloid content. The nonerosive soils are low in sand and 
high in colloid and are low in Si02 and hl~h in Fe20a and Al20 a. This 
mar be indicative of a low silica-sesqUloxide ratio,a which ratio is 
believed to have a very important bearing on soil erosion and on other 
soil characteristics (.~). Bennett (4) has shown that this ra.tio is 
indicative of the friability and plasticity of Central American soils 
and that these properties are closely assoclated with erosional behavior. 

I The sUlca-ses<\UIOXlde ratio (s the molecular ratio ot the silica to tbe combined alumina and Iron e:rld, 
present In the col oid, 



7 

t 

P 

t 
t 

PROPERTIES OF SOILS WHICH INFLUENCE SOIL EROSION 

SECOND GROUP 

In the first group of samples the great difference in texture between 
the erosive and non erosive soils made it difficult to correlate the 
results. Furthermore, the samples were derived from very different 
soil material and were collected in widely separated localities where 
they had been subject to very different climatic conditions. There
fore it was deemed advisable to collect, from the Sltme locality, two 
samples as nearly alike in texture as possible, one of which was 
erosive and the other nonerosive and to make a study of their physical 
and chemical properties. For this study the Iredell and Davidson soils 
01 North Carolina seemed to furnish admirable examples, as they are 
derived from the same soil material, occur under the same climatic 
and topographic conditions, and lie almost immediately adjacent to 
each other but differ notably in that one is very readily eroded and 
the other is markedly resistant to erosion. 

DESCRIPTION OF SAMPLES 

R. C. Jurney, of the Division of Soil Survey of this bureau, collected 
samples of the Iredell loam (erosive) and of the Davidson clay-loam 
(nonerosive), near Greensboro, N. C.' The samples were descnbed as 
follows: 

Iredell loam from 14 miles east of Greensboro, N. C. Sample No. 
12, Al horizon, 0 to 5 inches, gray loam containing some organic 
m:ttter; sample No. 13, A2 horizon, 5 to 10 inches, yellowish-brown 
lO1l.m; sample No. 14, B horizon, 10 to 20 inches, yellowish-brown 
heavy tenacious impervious plastic clay, breakinO' into hrge lumps 
which on further pressure break into angular particles, and containing 
few plant roots; and sample No. 15, C horizon, 20 to 27 inches, 
greenish, yellowish, and brownish decomposed diorite rock. Iron
stone concretions occur in the Aa horizon and in adjoining plowed 
fields appeal' on the surface. Horizon B, when exposed to the atmos
phere, turns rust brown and cracks when dry. On moderate slo-pes 
the B or C horizon is exposed through erosion. 

Davidson clay loam from 9 miles north of Greensboro, N. 0. 
Sample No. 16, A horizon, 0 to 9 inches, slightly reddish-brown clay 
loam; sample No. 17, Bl horizon, 9 to 36 inches, deep-red heavy 
brittle clay, breaks into large lumps which finally crumble into 
smaller angular and sub angular particles; sample No. 18, B2 horizon, 
36 to 60 inches, light-red friable crumbly clay; and sample No. 19, 
C horizon, 60 -I- inches, ocherous-yellow, black, and reddish-brown 
decomposed diorite rock. A cut surface of the Bl horizon shows a 
lighter-red color than the broken portion, and when well dried the 
material in road cuts to a depth of about 2 feet shows perpendicular 
cracks one-eighth inch and less in width. The Davidson soil is much 
more deeply weathered than the Iredell. 

ItESULTS 

Deternlinations were made on these samples in the manner 
described for the first group. The physical determinations are 
shown in Table 3 and the chemical analyses in Table 4. In additi~m, 
samples of colloid were extracted and analyzed, the determinations 
being shown in Table 5. 
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TADLE 3.-Phyaical properties of an erosive and a nonerosive soil from the sal/l6 
locality 

.~.--.. 

l l\lcchunieul Muxi· 

anulysis' 
 MOIS·I I_ower :.:y~~ Spe· Sink·
Cbameter and Col·Soli type UOri. Dopth turn 1liquid I I I elfie io~snmploNo. zou , loid 10 f - grnvi,\~~\~' lilllI t log I vullle 

cnpn., ty 
city ISunIl Silt IClay 

___I__1 --- ----- ,
I 

Per Per Per Per Pcr Sic·! -;.:! Per 
Inch" cent cent cent cent cwt cent Cfnl. ond. r!rodollloum.•• A, 0-5 30.2 38.4116.4 24.7 30.5 a9.0 67. S 2.74 55 

A, &-10 37.3 4b. 6 16.4 15.0 18. I 190 5 44.4 2. S9 25l~roslve.. :~ •••_.do ..••••••• 
__ .••!lo •••••• _•• 13 10-20 11. 2 2J. \) f.:l. I 63.0 45.0 511.1 78.2 2. S4 <.) 
_____dn .. ________ 

r 
15 0 20-27 3,'.0 28.5 :W.2 39.0 3S.0 3·1.5 62.0 2.!10 

Davidson ch,y .... 0-0 31.0 30.9 23.8 27.3 25.1 29. I 50.0 2.68 100 
loulll.•____do_._______

Noncro· 17 13, 0-.16 14.0 22.3 ftO.4 64.8 30.3 61.0 SG.O 2. 77 _____tlo.________ <.>
sivl!. 18 il, :16-130 IS. 5 30.4 50.3 66.5 43.0 63. I 88.0 2. 80 

_____tlo•••••••••19 C 60+ 35.4 34.5 :?II. 0 53.8 30.3 52.S 79.0 2.82 -----
. 

llrlquottM at IIlUXlmunt <j·eosity 
Rutio--,.---- ---' oCeol·Dis·,\p. loid to Era- RatioChurneter und per·Soli type Mois· pnrl'nt Yol· mois- sian oCeillYsample No. slouturo Shrink· Pore ume ture mtio to slit rutio("mi- ~IW~ nge I sptlce' oC equiv· 

tont ~rn\·· voids' Illent 
ity' 

, --
Pcr Pa 1'tT 
CCllt Pcr Ctflt cellt Cl'llt r Ircdellioalll•.••••••• Iii. 5 l.tH Ii. 17 ·10.2 14.S 10.6 0.81 2-1.2 0.43 

13 •••••do•• _••••••••••• II. II 1. U5 I. O!l ~~2. 2 10.5 1:1.0 .8:1 15.7 .3ijEroslvo••• ].I 

r 
.•._.do. _••••__•._••• 17.2 I.~:l 0.0:1 :IS. 6 4. I 20.0 1.30 15.0 2.IH 

IS •••_.do .............. 1:1.:1 2.01 5.57 30.7 3.7 2:1.5 1.03 22.8 1.2-1 
Du,-itl;o;on lllny 10:\lll .. H.1l I.S·1 3.60 :1l.3 5.5 13.3 1.00 12. 2 ,fiil 

Noncro· 17 _••••du •••••._••_.__. 10.6 1.ljO 2. 74 :m.o 5.8 0.1 1.05 3.7 2.71 -. ___ .do.. ____________siva. 18 ~~1.1 1.1k~ 3.60 40.0 ft. I 6.6 1.55 4.3 I. 65 
19 •••••do ••••____•••_•• 17.6 1.73 2. 03 38.7 S.l 10.6 I. 37 7.7 .86 

1 

I Determinations by L. T. Alexnnder. , Bnsed on wet volume. • Did not slake 10 18 hours. 

TABLE 4.-Chemlcal c01llposil:ion 1 of an erosive and a nonerosive soil from the same 
locality ~ 

I 
Charneter nod TIori·Soli type Depth 

j 
SiO, TiO, Fe,O, AhO, .1\1.0 C.Osample No. zon . I 

Inche& Per cent Per cent Per cent Per cent Per cent Per cent 

r r
Irodellloum••••.•••• .0\, 0-5 50.40 2.41 12.:14 11, 17 0.27 4.43 

._•••do ••••• _•••••••._ ~\, frIO 60.56 2.38 12.37 11.83 .22 4.38Erosive•••• l~ •___• do •••••• __._•••.• Il 10-~~) 47.70 1.84 13.82 21. 52 .05 2. 02 
15 •••_. do ••• _ ••____••••_ C ~>()-27 47.52 1.82 12.35 20.22 .18 5.77 

Davidson clay loam., A 0-0 70.53 1.80 6.10 12.45 .22 • i5 
___••do••••••_••••••••, Jl, \MIG 52.70 1.30 10.62 22. 87 .07 .51Nocerosive l~ ••••.rio.••.•_. _•.•_.•• TI, 30-1;0 50.53 1.47 H87 2;{.O5 .OS .27 

10 ••_••do••••••••••••••_ C 60+ 52.62 1.23 13.37 20. !IS .47 .27 

I I 
. -

Chnracter and Ignilien U,O ntSoli type .1\lgO K,O Ka,O P,O, SO. Nsample No. Joss 110° C 

- Ipercellt~ Per cent Per cent Per cent Per cent Per cent PeT cent rIretloilioalll._....... 0.021 0.20 1.48 0.31 0.18 0.27 10.50 2.10 
13 _••••tlo•••••••••_..... .0·. .20 1.70 .21 .13 .03 5.0:! 1.10Erosive•••• 14 

r 
•••••do•••••_••• ___ ••• 1.25 .21 I. 19 .15 .08 .04 10.00 3.00 

15 ••_•.do......__....... 2. 45 .20 2.00 .20 .00 .02 6.96 2.00 
Dnvidson rillY IO~llI. .45 ! .58 0 .10 .12 .11 7.06 I.45 

••_••do••••••.•••••••_ .40 • ·15 0 .12 1"' .02 10.55 1.05Noneroslve l~ 0 .20 I" .01 9.37 3.70 
10 0 .24 .00 .01 11.15 4.25=====:l~==============: 1: &'l i : ~J 

1 :No sample c·,)llltlinell carbonates. • Dotcrlllill~tions by O. J. Uough. 
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The results shown in Table 3 indicate that the texture of the two 
samples was, as a whole, very nearly the same. The Iredell rarely 
occurs as a clay loam except in eroded phases, and the Davidson 
rarely occurs as a loam, so the agreement in this respect was consid
ered very satisfactory. The surface horizon of the Iredell contained 
more organic matter than that of the Davidson, which undoubtedly 
accounts for the fact that all the determinations involving moisture, 
except the colloid content, which is higher in proportion to the quan
tity of clay, are higher for the Iredell Al than for the Davidson A. 
This difference in organic-matter content also constitutes the main 
difference between the Iredell Al and A2• The slaking value is lower 
for the Iredell surface horizon than for the Davidson, and the shrinkage 
is greater. These differences are probably significant. A peculiar 
circumstance is noted in the volume of voids determinations. The 
value decreases through the Iredell profile and increases through the 
Davidson. 

The dispersion ratio is notably higher in the Iredell than in corre
sponding horizons of the Davidson soil, and is higher in the Iredell B 
than in either the Al or A2 • This is the only profile so far examined 
in which this is the case. The Davidson B horizon has a dispersion 
ratio-very similar to that of the Nipe soil (see Table 1), and theindi
cati(;llls are that if it were exposed it would be equally resistant to 
erOSIOn. 

The ratios of colloid to moisture equivalent are all higher for thet 	 Davidson soil than for the Iredell in corresponding horizons. The 
rat.io for the Iredell B horizon (1.39) is the highest obtained from 
seveml determinations of the moisture equivalent. The material ist of such character that it is difficult to make a satisfactory determina
tion of the moisture equivalent. 

The erosion ratio differentiates the two soils more completely than 
the dispersion ratio. The dispersion ratio of the Iredell A2 horizon is 
-slightly lower than that of the Davidson A. ,However, the highest 
erosion ratio of the Davidson is lower than that of any horizon of the 
Iredell. The relative degree of erosion of these two soils could be 
detcrmined only by careful measurements under similar conditions. 
Personal observation indicates that the difference would be greater 
than is shown by the erosion ratio, as in the cornfield adjoining the 
area where the sample of Iredell was taken; though the slope was 
very gentle only a very thin layer of the A2 horizon was left in the rows, 
and the B horizon was eA-posed. between the rows. On the other hand, 
no evidence of erosion was noted in the Davidson soil. 

The Davidson A horizon has an erosion ratio higher than the Aikin 
or the Nipe in the first group. The observations of field men of long 
eA-perience, ,vith whom the writer has discussed the matter, indicate 
that it is probably the most erosive of the three non erosive soils. In 
fact, there may be some question about classing the A horizon as a. 
nonerosive soil, as defined. However, for the purpose of this phase 
of the investigation, the marked difference in the resistance of these 
two soils to erosion is the important consideration. 'the Davidson 
B horizon, howeyer, where it has been e~-posed by the cultivation of 
steep slopes or because of extraordinary local conditions, is markedly 
r~si'ltflnt to erosion and unquestio!llably should be classed as nonero
Slve. 
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The ratio of clay to silt is higher in the Davidson than in the Iredell 
soil. The slightly heavier texture of the Davidson accounts for the 
small differences noted. In two soils of exactly the same texture this 
ratio would of necessity be the same and could have no bearing on 
the erosional characteristics. 

The chemical analyses shown in Table 4 indicate thl\t the Davidson 
soil is slightly higher in silica and alumina and lower in iron, especially 
in the A Ilnd B horizons. However, it is doubtful whether these 
differences are of significance. The Iredell contains considerably 
more busic materials which, undoubtedly, have an important bearing 
on its physical properties, especially its dispersivity and plasticity. 
Tho color of the two soils is in marked contrast. The Iredell is yellow, 
and the Davidson, in spite of its lower iron content, is very red. 
Undoubtedly the greater part of the iron in the Iredell is present as a 
part of the complex silicate, whereas in the Davidson it is present as 
a partly hydrated oxide. This is in Ilccord with the acid dye adsorp~ 
tion figures obtained by J. G. Smith, of this bureau. The Iredell B 
horizon adsorbed O.OOlG gram of biebrich scarlet per gram of soil, 
whereas the Davidson Bl horizon adsorbed 0.0057 gram per gram. 

The chemical analyses of the colloid extl'n,cted from these soils is 
shown in Table 5. Only the B horizon was examined. No dis
persion agent was used in the Iredell soil, and 63.3 grams of colloid 
were extracted from 100 grams of soil, the separation being made a.t 1 
micron; 55.7 grams were extracted from 100 grams of the Davidson. 
Since this colloid would not stay in suspension without some disper
sion agent, sufficient ammonia was added to keep it in suspension. 
This faet is probably as significant with respect to erosion as any of 
the properties which have been discussed. It accounts for the fria~ 
bility and high percolation rnte of the Davidson soil, owing to the 
flocculation and granulation of the particles. It undoubtedly accounts 
for the low erosivity and the physical properties, such as the disper
sion ratio, of which it .is indicative. 

TABLE 5.-Chemical composition of colloids from the b'eden (erosive) and the David
son (noncrosive) soils 1 

Sam· Soil type from wbich liar!·pIe colloid was Depth 8iO, TiO.1 Fe,O. Aho,IMno CaO MgO
No, extracted zan 

----1------
Inches PeT centra ce nl Per cent Per cenl Per cent PerctTIt Per cent

rredell lonm. _________14C B 1()-2O 40, i3 1.91 115. ~5 26.94 O.OH O.D7 0,93 
17C Davidson clay lonm__ B. 11-36 30.92 .92 16.03 31.67 .00 .56 .41 

Sam-

ISoU trJ'e from wblch coI- Ignition H.Oat Mols SIO, pIe K,O Na.O P.O. SO, N10 d was extracted loss liD· C. MolsU,O,No. 

------:----------
Per ctllt Per ctnt(er cellt Per ceniPer cent Per cent Pcr cent 

O. I.14C 
liC 

rredell loam ______________ 
Da\'idson clay loam ______ 

0.11 
.37 

oo O. 13!
.18 

O. 16\
,12 .07 

12.« 
13.14 

7,2,'; 
3.20 

1.88 
1.50 

1 Determltll\t[ons by O. J. 1Jo\l~h. 

l 

The analyses of the two colloids are very similar, the most impor
tant difference being shown in the silica~sesquioxide ratio which, how
ever, is not so great us might be expected from such contrasting soils. 
The water at 110° C. also shows a significant difference. These sam
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pIes were air-dried and kept together in the same laboratory at all 
times so the air-dry moisture content would be in the same order as 
the adsorption of water vapor over 30 per cent sulphuric acid (2, 
p.11). 

Several other determinations, some of which are listed in Table 6, 
were made on these soils. The heat-of-wetting determinations were 
made by the method outlined by Anderson (1, p. 927), the pH deter
minations electrometrically, and the modified dispersion ratio by 
shaking a 10-gram sample of soil in 100 cubic centimeters of water in 
a reciprocating shaker for seven hours before transferring it to & 

cylinder and pipetting in the usual manner. 

TABLE 6.-Miscellaneous determinations on the Iredell and Davidson soil& 

Sfilll' ModifiedIlIor!· D h lIeat o(pie SoU type plI , disper·
No. Isiollratlo

zon apt wetting I 

--�.---~-----------I,-----------.---
ICal. per 1,fIlchu gm.

12 Irede.U loam...................................... AI (}-OS 4.6 6.6 I 87.' 

l~ .....do........................................... AI IHO 2.6 
 6. 9 """"" 
14 .....tlo........................................... D l(}-O2O 7.4 6.7' 96.2 

15 .....tlo........................................... 0 20+ 5.4 6.7 ........... 

16 Davidson ciay loam .......... _................... A 0-9 2.0 6.. 84.9 

17 .....tlo........................................... HI 9-36 3.7 5.2 (I)

18 .....tlo........................................... TIl 36-(,0 4.9 4.5 .......... 

19 .....do........................................... C 00+ 3.9 4.4 .......... 


I Determinations by M. S. Anderson. 
I Ji'locculuted. With SUfficient NII.OII to prevent fiocculation~96.4. 

The heat-oi-wetting determinations are approximately twice as 
high for the respective horizons of the Iredell soil as for the Davidson. 
Since the two soils have approximately the same colloidal content in 
their respective horizons, a m.uch higher heat of wetting is indicated, 
corresponding to the higher silica-sesquioxide ratio, as shown by 
Anderson and Mattson (£) for the Iredell colloid. 

The pH determinations indicate that the Iredell soil is more nearly 
neutral than the Davidson. The acidity of the Davidson, which 
increases with depth, is probably responsible for the flocculating action 
of the colloid. The modified dispersion ratio indicates that the 
Iredell B horizon is nearly completely dispersed by shaking seven 
hours whereas that of the Davidson is completely flocculated. 

THIRD GROUP 

Data as to the quantity of run-off and the degree of erosion taking 
place for periods of three or more years are available for the erosion 
experiment stations at Columbia, Mo., Spur, Tex., and Raleigh 
N. C. These data show rather wide variation when the quantity of 
rainfall and the slope of the plots are considered. With a view to 
determining to what extent the character of the soil influenced these 
results, samples were obtained • from the various stations. 

DESCRIPTION OP SAMPLES 

Cecil fine sandy lonm from erosion experiment station, Raleigh, 
N. C. Sample No. 20, 0 to 6 inches, surface soil; and sample No. 21, 
6 to 24 inches, subsoil. 

I The writer wishes to acknowledge the conrtesy of R. E. Dickson. o( the T6XIIS Agricultural ExperimenC 
Btatlon~ o( H. H. Krusekop(. o( the University of Missouri, and of S. II. McCrory, of tho Burean of Public 
Roads. 111 providing tbese samples •. 
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Shelby loam from erosion experiment st.ation, Columbia, Mo. 
Sample No. 22, 0 to 7 inches, A horizon; sample No. 23, 7 to 24 inches, 
B horizon; and sample No. 24, 24 to 36 inches, C horizon. 

Miles clay loam from erosion experiment station, Spur, Tex. 
Sample No. 25, 0 to 8 inches, surface soil. 

REsuvrs 

The samples obtained were representative of the erosion station 
plot~. However, only two plot trea~ments were tho same for all three 
statlons-sod plots and bare uncultlvated plots. Inasmuch as there 
was no similarity in the types of grass grown in the sod plots, only 
the data for bare uncultivated plots 6 (10,11) were examined. Some 
of the published data have been recalculated. The results obtained 
are given in Table 7. 

TABt.1!l 7.-S01ll6 of the 1)hysical Pl'01Jcrlies of soils and erosion data from erosion 
experiment. siations 

Mechanical Marl.
anulysls 1 mumMols·SIIIll' Durnt.ion water· 

pie Col· tureSoil type of expori· Depth hold·laidNo. mont o~~~t' ing
Sumi Silt Clay capac-

Ityi ------------
Per Per Per 

Inche8 cent cent cent 
20 Cecil fillG sandy loam, North Curollnn. 102·l-1027 0-11 58.0 14.4 25.3 21.1 19.2 46.9 

21 ••.••do............................... 1924-1927 6-24 28.4 12.3 58.0 53.9 32.9 64.4 

22 Sbelby loam, MlssourL .............. 1917-1923 0-7 11.9 61.4 24.3 19.5 23.6 61.6 

23 .....do............................... 1917-1923 7-24 6.1 49.7 42.5 40.2 32.4 64.6 

24 .....do.................. __ ........... 1017-1023 24-J6 14.9 42.3 41.7 37.6 30.4 57.0 

25 Milos clay loam. Toxns .............. 1926-1928 o-s 30.1 33.1 34.0 31.4 25.2 56.3 


- I Baro uncultivated plots 
Rnuo 
o! col·Dis·Snm· SInk· laid to Era· Ratleper· Aver. Ayor·1 ErapIe Soli type ing mois· sian ofclny Aver· !Aver·

sion ngelln· age nn· ngo 1111· ago fill' sianNo. yulue ture raUo to siltt mtio Slope nunl nU1l1 nunl 1JUal per 
I O~~:lt' min· fl1f1M fUll- era· Inch of 

fali i oC, ol! sian run-off
1-------------------

I Average for the dumtioll of tbo oXl,erlment. 

I T01l8 Ton8 
20 

21 
22 

23 
24 
25 

Cecil fine sandy Sec· 
loam. North Cnr· 01/11. 
oHnn............. 00 28.4•___.do.._____...____ 

------ 0.8 
Shelby lonm, l\Us· 

sourL............ 65 31.0 
.....do.............. ......\27.6 .....do.............. ...... 30.3 
Milos clay loam, 

'I~"'xas_ .. __ .. _...._.. __ 25 , 27.4 
I 

1.10 
1.64 

.83 
1.24 
1.24 

1.25 

25.8 
0.0 

37.4 
22.3 
2·1.4 

21.9 

1. iG 
4.76 

.40 

.S6 

.99 

1.03 

Per Per per per
cellt Inches cent. Inches (lcre acrt 
9 41.16 32 13.3 21.4<1 1.6 

.. _--- ... ---_ ..-- ------- ---- ..-- ------- ---- ........ 

3.68 35.87 49 17.6 39.13 2.2 
..... _.. - .. ------- ------- ---- ....- ------- ------
--- ..-- ---- .. -- ---- ..-- ---- ..-- ------ .. -----_... 

2 20.30 38 7.7 21.77 2.8 

1 Dotermlnntiol1.~ by J,. T. Alexfinder. 

The data. of Table 7, in the light of the results obtained in the first 
two groups, would lea.d one to expect amounts of erosion somewhat 
at variance with those actually obtained in the field. On the Texas 
soil (No. 25) the slope, rainfall, and run-off are all lower than at 
the other stations, but the erosion is the greatest. This soil has the 
lowest dispersi(i)n ratio, the hi~hest ratio of colloid to moisture 
equivalent, and the lowest erOSIOn ratio of the three surface soils, 

I DA.R'!:EL. F. O. PROGRESS RRrOR'!: ON BOIL J!:RosION AND RUN·OFF J!:XPJ!:RUIJ!:NTS AT NORTU CA.ROLINA 
J:XI'ERUIE:NT STATION FARM. U. S. Dept. Agr.• Bur. Pub. Roads, Dlv. Agr. EDgin. [Mlmeograpbed.] 
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which would indicate that it is the least erosive. The differences, 
however, are n0t large, and from the laboratory data all these soils 
would be classed as highly erosive, as they actually are in the field. 
These soils occur under widely divergent conditions of climate and 
topogra.rhy, the exporiments did not run concUlTently, and additional 
factors not indicated by the data influenced results. 

Under these conditions it would be too much to expect that the labo
ratory results would indicate accurately the relative erosivity of these 
soils. Undor more nearly similar conditions a closer correlation 
would undoubtedly appear. 

DISCUSSION 

The results obtained in the investigation of the three groups of 
samples do not include all the properties which may have a bearing 
on the question. A preliminary study made of the angle of repose 
indicated that it is much greater in nonerosive soil in a saturated 
condition than in nn easily eroded soil. It is possible that the plas
ticity number would be more si~ificant than the lower liquid lImit. 
The percolation rates, if available, would doubtless be of value. 

The quantity of organic matter, the silica-sesquioxide ratio, and 
the total exchangeable bases all have some bearing on the erosional 
behavior of soils. A complete picture would, doubtless, require the 
determination of these quantities. On the other hand, some of the 
properties nctually determined seem to have little bearing on the 
!luestion at issue. The maximum water-holding capacity, the lower 
lIquid limit, find tho properties of briquettes at maximum density 
show no marked differences with respect to erosive and non erosive 
soils. The slaking-value determination may, with some modification, 
be of distinct value. The results obtained indicate that the slaking 
value increases v.-ith increase in the quantity of colloid, but the 
indications are that, other things being equal, the slaking value will 
be higher for a nOnerosive soil. This is illustrated by the Iredell 
(No. 12) and Davidson (No. 16) soils in Table 3. 

N one of the chemical properties studied have been found useful 
in differenti~Ging between erosive and nonerosive soils, though 
undoubtedly the dispersivity of a soil is influenced by the quantity 
and character of the exchange bases present and the silica-sesqui
oxide ratio is the determining influence on physical properties. 

'fhe non erosive soils reported in this bulletin have all developed 
under conditions of high annual rainfall (40 inches or more), which 
indicates a low silica-sesquioxide ratio. Robinson and Holmes (21) 
found that soil colloids having a ratio less than 1.85 were from 
localities having 40 or more inches of rainfall nnnunlly. 

The outstanding characteristics of soils which make possible their 
differentiation with respect to erosion seem to be the dispersion 
ratio, the ratio of colloid to moisture equivalent, and the erosion ratio. 

The dispersion ratio is probably the most valuable single criterion 
in distinguishing between erosive and nonerosive soils. It is logical 

• For elnmplo, the 'rOInS experimont was stnrlod in 1026, when the rninfall was grentor !oan in any other 
or tho 17 yoars during whieh records had been kopt nt the Spur stlltion. In the annunl report or the Spur 
station ror 1926 tho coudition of tho soil nt tho heginning of the oxperiment is descrihed as follows: '''l'he 
soil in tho plots at the beginning of this test wns in an abnormnl condition for tho following ronsons: Some 
subsoil was milod unnvoidably with tho 5urfnco soU whon the ditches woro dU;:; for tho erection of the 
wnlls; the soil was packod very hnrd by mon wnlking across it during the time the plant was under con
struction; the soU in spots hnd become puddied ... 
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to assume that soil material which is easily brought into suspension 
is more readily carried away by run-off water. The highest disper
sion ratio obtained for the nonerosive soils was 15.1 (No. 10) and the 
lowest for the erosive soils was 13.0 (No. 13). It is probable that on 
the basis of this property alone soils with a dispersion ratio of less 
than 15 may safely be classed as nonerosive. The method of making 
the determination may unquestionably be improved. During the 
c:ourse of the investigation several improvements were suggested, but 
tihe original method was adhered to in order to keep determinations 
comparable. 

The ratio of colloid to moisture equivalent is also an important 
criterion of erosion. The nonerosive soils examined have all shown 
a high ratio (approximately 1.5 or more), and no erosive soil has 
shown a ratio as high as 1.5. However, the greatest significance of 
the mtio of colloid to moisture equivalent is in its relation to the 
erosion ratio. 

The erosion ratio is even more significant than the dispersion ratio, 
because it involves two additional factors which have an important 
bearing on !'rosion, the quantity and the character of the colloid. 
The erosion ratio is an indication of the erosiveness of soils under 
similar field conditions. It does not necessarily indicate the relative 
degree of erosion of 80ils which are subject to different conditions of 
topography and climate, particularly temperature and quantity and 
periodicity of rainfalL This, in part, accounts for the lack of correla
tion between the erosion ratio and the extent of erosion on the experi
ment-station soils. 

In order to illustrate more clearly the variation of the erosion ratio 
for the soils examined, the erosion ratios in Tables 1, 3, and 7, are 
shown in descending numerical ordm: in Table 8. 

TABLE S.-Erosion ratio summarized 

Soil type Depth Soil typeS~r.;-I' I ~~':; \ sg~-I Depth ~g;;
No. _________:, ___ ratio No. _________)___ ratio 

3 
1 
4 

22 
20 
7

24 
12 
2 

15 
6

23 

Illches 
Memphis silt loalll ••••••...• 120-216 

__ ._.do ••••••.•.•••••••_..... ()-ll 
Orangeburg fine sandy 10:1III. Cl-16 
Shelby loam.....•.•_____ ••• Cl-7 
Cecil Uno snnd~·loam--.---. 0-0 
Orangeburg flne sundy loam. ~Cl-)36
Shelby loam. _______________ 2·1-:10 
Iredellloum.____________ .___ Cl-5 
Memphis silt loam__________ 8-28 
IredeUloam_________________ 20-27 
Omogeburg fino sandy loam. 72-96 
Sh~lby loam _______•_______ • 7-2·1 

115.8 
65.2 
50.9 
37.4 
25.8 
24. S
2·1.4 
24.2 
2:1.2 
22.8 
22.4
22.3 

1314 
5 

16 
10 
19 
11 
21 
1817 
8
9 

rredeilloam_________________ ____ .do___ ._.________________ 
Orangeburg fine sundy loam_ 
Davidson clay loam_________ 
Aikin silty clay loam________ 
Davidson clay loam.________ 
Aikin silty clay loam..______ 
Cecil fine sandy loam_______ 
Davidson clay loam _____ .___ _____do ________________ •__.__ 
Nipe clay___________________ 

_____do_____•________________ 

Inches 
5-1010-20 

16-72 
()-9 
Cl-20 

60+ 
20-40 

&-24 
3!HlO9-36 
0-12

12-24 

15.715.0 
12.4 
12. 2 
8. 7 
7.7 
6.9 
6.0 
4.33.7 
2.9
2. 2 

26 Miles clay loum __••__ ••• ____! o-s 21.9 

If the upper limit for nonerosive soils is arbitrarily set at 10, the 
surface horizon of the Davidson clay loam (No. 16) is the only non
erosive soil which does not come within this limit. If the limit is 
made higher, the Orangeburg fine sandy loam subsoil (No.5) 'will be 
included. This material is probably relatively resistant to erosion, 
the difficulty being caused by the ready washing out of the sandy 
substratum (No.6), which causes the heavier-textured layers above 
to cave in. However, until more data are available it seems advisable 
to set the limit for the erosion ratio at 10 for nonerosive soils. 
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From these data it is clear that soils may readily be classified as 
erosive or nonerosive when they differ widely in their erosion ratios as 
herein defined. However, whether within narrow limits of difference 
the ratio is sufficiently distinctive to place soils in exa~t relative order 
of erosiveness is not wholly certain. The number of samples which 
have been examined was necessarily limited, owing to the difficulty 
of obtaining samples whose erosional characteristics were known. 
As the number of erosion experiments is increased, how6vm:, it will be 
possible to obtuin more exact data on the field behavior of soils 
which 111"0 necessary for a proper comparison with the data obtained 
in the laboratory. 

SUMMARY 

A study of the physical and chemical properties of three erosive 
and three non erosive soU types is presented. The properties having 
the greatest influence on soil erosion are indicated by the dispersion 
ratio, the ratio of colloid to moisture equivalent, the erosion ratio, 
and the silica-sesquioA-ide ratio. Limiting values of these ratios are 
tentatively suggested for distinguishing erosive from nonerosive soUs. 

Determinations made on samples of soil from three erosion experi
ment stations are compared with the erosion and run-off data. 
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