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CHAPTER I

NTREDUCTION

Liebig said, "Agricultwre is, of all industrial pursuits, the richest

in facts and the poorest in comprehension." To a large degree this state-
ent is still true in gpite of owr advances in agricultural science. fany

unsolved problens in sgricultwre, old and new, still await the answer. In
most of the agricultural probl s t e study of the soil is of prinary
inpartance.

The soils that suppart us ere the products of different combinations
of rocks, clinate, slope, vegetation, and time. Nature has had to make
nmany types of combinations of the soil forming factors to produce all the
different types of soils in the world. Even the good solls are signifi-
cantly different.

Besides these forces of nature, soils are also influenced by the
action of an when he cultivates the land and grazes his herds upon it. On
good soils mroduction can be mainteined or improved by proper use, or it

ay be decreased through careless use or abuse of tie land. When the solls
beco e less productive whether as a result of natwral or ertificial causes,
it is a matter of deep concern to us because upon this depends the pros-
perity of a nation and the welfare of society. Someone has rightly seid,
"The base of t.e social pyranid rests todgy where it has always rested—
upon the land. Upon the land an makes his first application of productive

effort—~to extract from it food to sustain his life and give h . energy,



fiber for clothes to protect his body and conserve its vital waxrmth, wood
to bulld shelter against the elements and one fram which to furnish tools."
Therefore, to maintain a high productive capacity in soils, both those
which are normally productive and in those which have been impaired for one
reason or another, is clearly a matter of the highest order of national
importance. It is possible to pget the largest returns from lands by using
the best culturel methods and most improved breeds of plants and animals
only when it is uniformly productive. The occiurrence of "slick spots" in
some of the normal productive soil areas reported from Illinois, Idsho,
Kansas, Colorado, California, and Olldlahoma creates a hazax'd in the treat-

nment and maintenance of such normal soils.

"Slick Spots"

The term "slick spot" has been commonly used to designate certain
small berren spots, which are found in many places in sub-hwmid climates.
They give the appearance on a field similar to the fece of a man affected
with smell-pox. This name has been given to them becaunse when they are
wet, they appear slick and shiny, whereas the soil adjacent to them has
the dull lustre, characteristic of most soils., In certain parts of the
country they are also kmown as "gumbo spots.”

These spots vary greatly in size and mmber and consequently in the
percentage of the land which they cover. They veary in size from a wagon
wheel to an acre. They are usually of extremely irregular outline and are
romiscuously scattered in a field. They vary also in the intensity of the
characteristics which render the soil unproductive. The location of these
spots has no perticular reference to the topography of the land (21). The
rresence of "slick spots" was recognized in Illinois in more humid parts of



the prairie belt (20). The "slick spots" have been found in Nebraska on
the first-bottom lands, particularly in asscciation with Minatare, Lawrel,
and Lanowre soils, but occasionally they occwr on low bench land mapped as
Tripp (13). In Kansas (1) these spots have been reparted to develop
chiefly on slopes, in depressions, or at the sides or heads of draws. In
Idsho (31) they have been reported to occwr on the lower bench lends. Such
spots have frequently been observed in central and eastern Oklsehoma (16) on
freshly ploughed land following a period of heavy rainfall., They occwr nmore
frequently on upland then on bottomland (17). These spots can be recognized

easily on a field by heving sparce vegetation.

Object of Research

The "slick spots" are an "eye-sore" on the field and they not only
reduce the economic value of the land but also affect production amd
increase erosion hazard. Although to begin with they nay not seem very
important i1f the percentage of the land occupied is small, but with their
increase in muwiber not only does it become a serious problem from a production
point of view but it also entsils a heavy expenditwre in reclsiming them.
This problem has attracted the attertion of a few workers from different
states; bubt the work done is not of an elaborate nature nor have all the
workers agreed to their characteristics and nature of development probably
because of thelr varied nature. It was therefore desired to take up the
study of a "slick spot" soll, an intrazonal soil caused by loecal factors;
and compare it with neighboring normal soil, a Reddish Prairie, in order
4o compare the important differences in some of their physical and chemical
characteristics and from which, if possible, to tlhrow some light on its

developuent and cure.



CHAPTER II
REVIEW OF LITERATURE

To understand the nature of "slick spot," it is necessary to know the
norphology, genesis, and some of the physical and chemical properties of
the profile and its comparison with neighboring normal seil. The findings
of other workers in the field have been triefly summarized, As this
problem is more or less closely allied to alkali soils, applicable references

have also been included concerning similar work done on alkali scils.

Morphology

Studies made through soll swrveys and other field work have disclosed
a mmber of solls in Califernia having the morphalogy of Solonetz. Storie
(41) found the presence of "slick spots" on flat poorly drained plains
associated with the Solano series. The 'A' horizon, 0-12", was brounish
gray structureless fine sandy loam, distinetly aeid in reaction. The layer
was highly siliceous and the lower part of the horizon had ashy grey colar.
The Bl horizon, 124-26", wes dull brownish yray clay. This horizon was
conpact, resistant to penetration of water and was distinctly basic. The
B2 horizon, 26"-38%, lipht prayish brown clgy, contained lime carbonate in
seans and nodular form and highly colloidal clgy, and was more basie, The
Cl horizon, 38"-72", was of light brownish gray, moderstely compact massive
material of heavy textwre which contained considerable lime carbonate and

sulphate and was highly alkaline.



In North Dakota large areas in the Great Plains are characterized by
a spotted appearance of the swrface. Kellogg @7) described normal Scobey-
loam soil and several soil profiles from Solonchok to Soledi Stages
exicting in the western part of MNorth Dakota. The profile description of
solodised-solonetz was as follows:

Al 0 -1 Brownish grgy loan with a soft crumb structire.

A2 in- Grayish btrown loam with a platy struvcture
3 ~ 5" Dull greyish browm gilt loam

B 5" . 8 Dark brown elgy with a well developed, hard colipnsar

structure.

133 g"-12" Olive btrovm clgy with irrepilar prismatic structure.

B31 lzn. 221 Olive Wrown ¢lgy similer to above except that carbonates

are present.

Cl 22126 Olive gray sandy clay, highly mottled with white.

C 20"— Olive gray sandy clay ti1l, mottled with white.

The noimal soil had the same horizons as above. The soils in all
horizons were friable and mostly on the acidic side.

The soil of ore such "slick spot" located ghout 70 miles east of the
established boundary between the prairie sclls and the chernozems had been
studied at Manbattan by Ahi and Metzer (1). The normal soil belonged to
the Derby series.

The 'A' horizon of normal soil, 0 -~ 9", was a dark browm silt loan
with no pronounced structural development although there was a tendency
towards granulation. The B.‘!. horizon, 10" - 21", was light brown to reddish
brown, silty clay loam with a soft crumb structure. The 82 harizon,

22" = 36", was reddish brown and less compact than Bl'
and contained small concretions of lime. The parent material, occurring

It was silty loam



below 36", was a fairly uniform caleareous wind blown deposit of silt loam
texture. The horizon was friable and contained mmall concretions of lime.
The 'A' horizon of the "slick spot" soil resembled the B! harizon of
the narmal soil., It was only 6" in depth, sandy clay loam with irregular
structure and mild effervescence with HCl. The ™' horizon, 7" - 24",
was an exceedingly, heavy, sticky and wearly impervious layer. The texture
was clay loam and the color was steel gray. It was devoid of structural
developnent and effervesced strongly with HCl. The 'C' horizon was
relatively loose, very frieble, light gray clay loam with a sharp line of

demarcation from the 'B' horizon. It gave strong effervescence with HCl.

Genesis

It was established by Joffe and McLean (23) that base exchange is the
corner stone of the research on the origin of alkali soils, and for under-
standing their behavior and reclamation.

According to Hilgard (19) the alkali soils are characterized by the
presence of sodium carbonate which is formed in the soll as a result of
the complex of the sodium compounds and calcium carbonate existing in soil
solution,

It has been claimed by Gedroiz (15) that whenever there is an abundance
of chlorides and sulphates there is no sodium carbonate. His theory
denanded that the soda formation was the second stage in the process of
alkeli formation while the first process was the salinizing process
(solontzhak in Russian), then came the third de-salinizing stage followed
by the appearance of the zeolite sodiwm and formation of soda (solonetz in
Russian). He also postulated that the zeolitic portion in order to react

with cations of the soluble salts does not go into the solution stage but



the reaction is a surface phenomenon. Since the reactions in the zeolitic
portion are of surface character it is understood that the degree of dis-
persion of the particles has an important bearing, especially in the alkali
soil where the cclloidal content is high. And from this viewpoint the
study of the behavior of the alkali soil extract is of extreme interest.

The theory of Dominieis (10) is in agreement with that of Gedroiz
except as to the necessity of caleium carbonate for the accumulation of
sodium carbonate, He states that the hydrolysis of the sodium complex
results in the formation of sodiwm hydroxide which reacts with carbon-
dioxide to form sodium carbonate.

The genesis of solonchak and solonetz soils of western Horth Dakota
was studied by Xellogg (27). He found that normel scil, solonchak,A
solonetz, and soloth do not represent exclusive categories, either of
norphology or geneslse. OSuch a scil as the solonchak—-complex mgy show some
characteristics of both solonetz and soloth; and nearly every solonetz
shows some properties of solonchak or scloth. The general cyele of the
genesis of these solls from the normal soil, and back again to the normal
soil, both for complex types and the flood types has been shown.

DeSigmond (9) believes that when sodiwm occupies not less than 10-15
per cent of the exchange complex end the total soluble salts are down to
0e¢l=0.15 per cent, the exchangeable sodiwm disperses the soil colloids and
reduces percolation. Hydrolysis of sodium from the exchange complex gives
the soil an alkaline reaction with removal of soluble salts. This leads to
the formation of solonetz. Solodization then starts, which results in the
eluviation of 'A' horizon and deposition of clay and colloidal matter in
the 'B.' Under the peptising influence of sodiwm, organic matter from 'A!
horizon moves into the 'B' horizone Such a soil is called a solodized-

solonetz. With further hydrolysis of sodium from the exchange complex



segquioxides are also eluviated into the ™M!' from 'A.' The process of
hydrolysis end leaching contimues until the profile loses its solonetz
characteristics and becomes frishle to a considerable depth with nmore of
'A' horizon than "™.! Such a soil is called a scloth.

Harper and Stout (17) from Oklahoma conclude that a "slick spot" is
the alkaline phase of soil development (solonetz soil) which develops after
soluble selts, principally chlorides and sulphates, have been removed by
leaching., The unfevorable physical structuvre which develcped under the
influence of sodium still remains after the sodiwm and other bases are
removed by leaching and replaced by hydrogen.

The formation and occurrence of white and black alkali soils have
been reported by Burgess (5) from Arizona. He has concluded that the
"glick spots" are formed in fields where fine textured soils predominate.
At one time these areas cerried sufficient white alkali to transform a
congslderable portion of their clgy zeclites into the sodium clgy., Subse-
quently the white allkali salts were leached out of the surface soils,
either by natwral rainfall or artificial means, thus redueing the salt
content sufficiently %o permit the formation of smell quantities of hlack
elkali. This alkelinity has so deflocculated and cemented the soil particles
as to render penetration nearly impossible.

Norten and Bray (30) have discussed the "sliek spot" soils of Illinois
and have atitributed their presence to the interruption of lesching of a
shallow loess by an underlying impervious till, This slightly pervious
buried soil has interferred with the drainage and leaching of the overlying
calcareous nmeterial, resulting in accumulation of the mroducts of weathering
as secondary minerals. The secondary sccumulation includes wusually high
amounts of replaceahle sodium and calcium, and caleim carbonate is found

precipitated in some of the horizons in the upper ar super-imposed profile.



While working with "slick spots" in Idaho, Peterson (31) found that
caleium carbonate was the cause of these "slick spots"and it was probably
due, in large measuwre, to the cementing action which took place when the
celeiun was deposited from solutions in the soil.

According to Murply and Daniel (29) the presence of these so called
"alkali spots" is probably due to the accumulation of sodiwm salts in the
sediments laid down by the receding cea, as the water in the deeper swrface
reservoirs evaporated as a result of arid conditions. The lateral extent
of an individual elkali spot is usually quite distinet, indicating definite
abrupt surface conditions at the time of deposition, accumlation and forma-
tion of solonchak soil. As the soluble sodium salts reacted with the base
exchange complex, sodiw clay was formed. As the sodium salts were leached
out of the swrface soil by rain water, hydrolysis of the sodium clgy occwrred
and sodium hydroxide, its soluble product, caused the soil to become alkaline
and highly deflocculatede This retarded further leaching, and with this
retardation and under the existing climatic conditions, morphological
features characteristic of solonetz developed.

Ahi and Metzer (1) from Kansas while discussing the genesis of "slick
spot" soils attribute the mresence of such soils to ground water seepage.

"Slick spots" have never been found in soils with good internal
drainage at Illinois, and Smith (38) consequently proposed thet the salts
carrying the sodium which were primarily responsible for the farmation of
the "slick spots" were moved laterally by ground water, or that in some
instances "slick spots" mgy have developed as a result of capillary action

due to a high water table.
During the discussion of alkali soil formation, Kelley (26) has

pointed out that even if soluble salts and exchangeable sodiwum ere removed
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by leaching it does not necessarily follow that the normel physical
characteristics of the soil will be restored. Probably the profound
physicel alterations pointed out graduelly develop over a long period of
time and these physical changes mgy not be completely overcome by the nere
replacement of sodium by calciume This appeers to be the case in many
small spots in Western United States known locally as "slick spots.”
Certain so called "slick-spots" are found to contain Lut little exchange-
able sodiwm——cr else they lose it by moderate leachinpg--and yet water pene-
trates these soils with extreme slowness,

Thorne and Peterson (42) described "slick spots" as small areas of
alkall soils, OSuch spots are often underlain by dense plastic clgy horizons
that seriously impede leaching operatilons.

Stauffer and Smith (39) at Illincis found only 1.8 inches of percolate
fron a 38 inch Putnam soil coluan, out of the total precipitetion over en
eighteen month period. If weathering liberated a high propartion of sodium
as conpared to the other bases, the interruption in percolation could
result in "slick spot" formation.

It has been shown that the majority of the "slick spot" soils in
Cclorado are high in adsorbed sodium at normal moisture, but nearly become
satwrated with calcium and magnesium when washed. Gerdner, Whitney and
Kezer (1) have shown that sodium saturated clay may swell to occupy a
rmuch larger volume than ealeium saturated clgy, even when the sodium clay
was coagulated with & large excess of selts., It was concluded that mamy
of the "slick spots" in western Colorado owe their impervious condition to
adsorbed sodium, even in the presence of an excess of calcium sulphate and
sodium salts, and that reclamation depends upon removal of the excess of

sodium salts.
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reduced the percentage of cleds larger than 1/4 inch and incressed the rate

b ) 3

s .
pe izl

D

of weler

Plice and Boerson

Taorpal® ond Ysiick spot?
hetween thenm in permeabll

=

physicel condition of Wsli

b4y

32) ot Oklehoun observed little

soils in texiture but found z
ity and plagbicity. The rews
ick spot' colls was nostly as

difference between

roted diffevonces
on for the poor
cribed %o their high
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degree of digpersicn vhich was due to the presonce of certaln solis, particu-

7] 3

lerly those contoioing sodiume. "Slick gpols" were reported to be uite

ey

2 7

voriable hoving treces to consgidercile

elso in the proportion of exchongeable sodiwme Mool of the solls had their

1,

B velus higher than 7.0, ranging bebueen 6.0 to 8.9. UWhen soils were

leached with solutions of basic

with wveter, orgonic metler and

nitrogen comtent of normal colle were doulile those of "slich spot" soils.

q

It was believed that much of the poor physical condition ond perersl

gterility of the "slick spol® coils wag due to loss of organic matter Drom

2

.

those golls couped by the action of oxcessive solt concentration.

It wos observed by Harper ond Stout (17) that "slick spol' soils were

usually bigh in clay comtent and the agmresotes were usuelly more Jdispersed

ne then

in water. They found thot these solle were usuelly more
norumel goils due o a physical giruveture which rebarded leaching end that

nost of the "slick apols" did not conbtain sufficient soluble salte to

:
spotgiwas uouelly

[

ctord aormal plant growth. CGrgandice wmeticr in theVslich

e

low. These soils were low in sobtal ond wobter soluble phosphorus but all

vere adequately supplied with exchopgeshle celeiuwn end potassiun. Buchange-

able codiw was highey in nost of the "gliel spot! profiles than the norned
OilECe

=

Certelin recomendationg for recleining slick spot soile with o howm,

r

org c aabter and sulphur have heen nade by Hevper and Plice (18). They

Lg% 3% )

also veported thot since Ysliel spot" soils were very nuch veried with

1 3

vegard Go their structure and chemleal composition 1t was difllcudt o nake
accurate recoamendations for improvenent that would apply to all sreas.

T

e "slick spots" from centrel and castern Oklshome have been reported
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by Hexpor (18} to bo deficleud chenmicslly in a mmber of wayse. Sodim has

been reporved to be one of the importent fociors in developing an unfovor

chle structvre, The "sliclk spold were veported to be low in orgonic melier

5,2 A it e puy P T . U [ JET AU S
ond avelleble phopphorus bulb ney or ngy not thoush oiten they

WSS

fornle observed that the selis found impregna~

Lovghridze {28) at Cali

solle consisted of varying portions of sodiun sulphete, sedium
chloride and godium carboanote and that they were concentrated in the surface
uwr-foot layer of soil. Joffe end Ziwnermon (24) have shoim thab
Y

ite effects were harnful and

differences bebusen 2lkali end produc

able sodiun, excdhongesile sodiw: pev cemb, i oif sclurat

gcluble solie heve heen wepoited by Chang (7) from iew

of vater soluble ions ravesaled theot:

e - SR S ] et T e
saline-olizali soils then norusl soilg:

celeareons naturs of scil; (3) variations of potassium

and napnesivm lons wers gnslls

»

vere foumd Tn neerly a1l soils; (5) higher salt cowbert and greater pro-

portions of sodium Lons were present in lower horizong than in surface soils:
(6) the soluble carbongbes were low in alkell solls epnd were ewntirely chsent
in productive soilge. Ratlos of exchomgeable calcimm o sodiuwz for non=

9

alkaline soils were noticeably lower than those for productive soils.

Tuchangeohle potassiwm was

soils, the quentlty of excha

potassiun. The actual ond relotive snounts of cuchongesble naguesium in



the lower horizons of & gedine-clkeli scil were upuolly love A close

and exchangesihle sodivm has been estoblished.
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Horgen, ond Baker (11) o Idsho have shown that the problem soils of the

arett valley area 7h weber feble conditions,

£

]v.n
~

)
N

P sodiwg and

rates of infiliretion and permecbility. The irrigaticn, drainage, and ground

waters were relatively low in toltol salbs, but were high in bl-cazboneles,

which mey be related Yo the developnent of high sodium soils. A close

bose exchange capaciiy of

aopils voluslidle informotion

Fa Tk ENTY
L EaVE s;u.:(:i

equivalent of glkaline

KR

ion to the date

Tolnes (36) and

Steinoenig (40) found the

3%
3
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the finer fractions of tho soil. Rebinsen {35) hos shown thet wewally the

viteniw content increases in the pub~goil.
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hottom land of Caomp Orecl six wiles southesst of the ity of FPownee in
Pamee County. The norphological cherecterigtics of the two profiles ia

as follows:

A (0 =9 ~ Brover ¢

(Dey ),
gromlor, frishle, peinesble, pH-G.2.

B, (9" = 20") = Dork reddich broun, SWR 4/3 (dry), 3/3 (noist),

el

cloy oy bheavy silty eloy, compound weal: medin

o 8

biloclky ond sub=ongular, ernghes rother easily 4

! PO T | iy
gtape, pernesble, firm,

B (20" - 26") = Reddich browm 57 4/4 (dvv), 5¥ 474 (neist) clay,

g b0 node rate subenn

woesh modium blocky

&,

. bioclky 7 in noigt stage, very ilva vhen dry, contoins

£

ule

o mther of five ond moderate o

.

of coleium cerbonate ond o few five black pollets,

%

lowly pernechle, pil-7.85.

o

ek -
(#]

ze white concreiion

'slick spot' wng of the Druanond Seried.
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en the layer below.

(‘5” - 18")  ~ Dark brown, 7.5 32 (dry)s 2/2 (noipt) siliy clay,

orrae bloclky, coupaet, ploshic when wel, slizhi
evidence of colwmmor structure, prades to the loyer
. . R N
below, pHl-7.8,
.

brown, 7.5 YR (drw), 33 (owoish), si“_ty cley,

(18¢

podersie nediun sub-ongulor bleclky, firm, slowly

able, srades to the lover loyer heloy, pr wu.J .
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ydrogen lon Congentyailions The pri‘ values vere

glear els c‘hz*cde and o poll
a P s 2 e
4 2 bald pards of wolber,




» ﬁm o
e ) Q 2 Hoog
=5 ) « o,
N I -
ot . ; [¢] 2] 43
B " 1 500w o
0 & & 2 00 w8
0 =2 2] 3 < o) @
oot ol o o
«l& T..u. wl.» 3 31@ Y
& = = [ £ o o
] ¥ o (& +2 K
£t o 5 » a2 b :
g i ,.mu W s = +
= & %] £
0 =3 ) @o»
%y & o - w8 ooy
< Qm n & e m
the 4 Do
o ~ 42 : a.w
. 4 5 @« 4]
2 = D a2 42 O
© © 5 8 o o
o o o BBy
> st o B o 23
e P
e + 4 @ ©
fa L&}
© . @ 5 @
: - O & B2 o
& oo O &4
\_M . -_.H & nn.d 5 =7
w2 E i + Q 0]
o 5] R ¥ |
= > w & it Cuf
-«.M.. v T [+3)
bt o s o
<2 A bt ol ]
] o o 2] e R
2 & w0 e s
" [ ey L3 !
B @ o] ™3 g O
0] = &y o} o] (o] LXl
&2 e Gi G @ “n Gt
o <2 = 42 )
2 “ @ 2o i <
MO ol 3 =3 ] & &
o , = o o 8 5 4
O 461 e
= o 4 H 5oa 2008
“J : RE) B o
e @ | T o w3
& w9 =
2 3 = i g 9 = 8
5 © e 3 oo HOOE
Fot Mm 32 mﬂ - ] P Fd j&)
. & S i ) & )
@ b Nm_w = l’-u\ = (e ,mw =
" ) =
c 3 ~ = & 3 Pt
= & o e & 3
: £ u © o) @ 5]
g = o g < g o
: i hal ol 3 « Lo I
I p o5 B M s
= © g g = 8 g8 g8 B 3
[o R e oo 4] T oty "= i3 [ L5

anpesble potassimm and sodium.

3

3.
14

of exc

e

&

1)

a3

Lotwors

&

vEUe vV

&



2L

of

Y

A
I AR

na’

ES
Ay

13

Weleh

¥

»a
v

s

ethod as deseribed

bt
43

£
2

-
3

%
i

fed wit

ra

A
Y

e
b

ey oT
¥ =

-

o

Vaid

- Y g
Aplnric

Btk

e

S

Rk ~J~ PR ES

gyl X

e

107 g

g B

Fiadads e s

e

(>

. g
fOET

rdzoehlc

e

fx
i
e

.
Wil

i

el

3
Y
BOXCd

-
&

one

for

howr and

h?
&

d

LAY

s

o
o)

e

S

W

XIS

9

e

P A
rog

Cata

T G
A

=N

a
7o

LA

o

i

"
(Res

]
LR AN

3
181

o

Yo GAA

..

e




CHAPTER IV

here are for one "glick spot" profile of the

‘h.)

rinmiond cerdes end one welghboring profile of the normel Breuwer series,
‘he data Indicate many chereeloristics in wWalech the "glicl: spot! profild
The deota indicate many chavseloristics in whiech the "slick gpot" profile

fron the normal cne. 0OF course in the "glick spot" wrofile especially

o anount and percentage of enchonge-

able sodiw, low Co/ila retio and high percentage of fine fraoctions wbich has

been commonly found in 21l such scile.
ol Yeluos: The A and D, horizon of the normal soil ere scidic in

The ¢l values of C horizons of
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both the profiles were more or less the sane as shown in Table I. ALl the

herlzong of the "elick spo'fs" soil were bosic in charcoter, ’.i‘he Pl value

TABLE T

v AD CALCTITM CARBOUATE C"I’s”"“‘fﬂir\".[‘ OF THE VARIOUS HOE IZOE‘
OF THE NORMAL SOIL AID T4 "SLICK SPOT" SOIL (AIR DRY
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incressed with deyth up to :33 ¥ere
o

-yt Sy -.‘; o - » Ay g - Y} ¥
bl resmained constant in the noynmal

no cloge relation betuween ol and ealelim corbonabe ag shown in Table I.

Yiechenical Coupopition snd Molsture Buuwivelent: The A horilzon of the

"glick spot" prefile was wver

..J. a 2l B 5 7 e - 5
percentore of of silt and cioy, oo shown

o U

the & Lhorizon of the

in Tanle 1T,

FU— .-‘1 I al ST ISR X S ks a2 T 5 ; i A oy -
normiel soll which was sevendy-Dive por cent oilt and oloy ad ghoud tuentye

of sond greduelly

f”;
e
g
C
(o]
{-te
et
W

five per cent sand. In the norma

decrecsed with especielly clay incresged in

a requler manner. This was also worked oubt by the various potioz of the

I S s L‘)‘?' S . PR PR

hoes 8, | _tﬂd, ::E,{lé and ,‘;’;f‘j,}_ )y in mogt cases the ratios
Silt Clay 311t ¥ Cl

3

decrcaged with depth. The retio of BL “3 ::':o:“ whe nornel soil also folloved
Cliay oy '

Ly e o e e % PN ., 4 2 an 4T . i « o ah
the sane pattorn.  The relationship in the "elick-spot® profile was not o

Affer the siliceous A horizon, B, end B, horizons had oighty

y-two per cent of the soll frection as =ilt and cdley,
afl ghout seventy-five per cent of thege fractions. Leaving asid
the A horizon, it conld be observed that except for °H+Y potio ubidch followed

for the noruw .3. soil, the other three ralios of the "slick

sy
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horizon of the Y"gllek spoi" profile, it

ratios of cand o five [ractions of the Welick spot" soil horizons were

mnerically lower when compared to the ratio for the sane horizong of the

Moisture eguivelent in the vormal and the Yslick spot" soll followved
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TARLE LT

MIRCIIANTIC AL, COMPOSITION, TImIN RATIOS AID HMOISYURY BQUIVALE
OF THE MORMAL SOIL A "SLICK SPOI™ SOIL (Alh ])RY ZASIS)

Mechonicel Composition
Consgtituents Hormzal Soil 181ick Spot" Soil
A 1) g ¢ A Bo 3 ¢
3 2
Sand ¢ 255  Rhe5 2.5 7.5 L35 17.5 1945 25.5
Cla;‘; % 1«8&5 3(3.‘:’ 305‘ /{2-§ 13.0 3‘7.0 L"E."} qgt
Ratlosg

Sand . : . e

313t (.55 U.03 087 Q.43 L.45 0,38 0.50 (.70

| - .

Send 0,89  0.07 0.58  0.41 2,70 0.8 OJb 0.07

Ciay

Sand 0.34 .32 0,290 0,21 0.94 U021 024 U.24
Silt 4 Clay '

§j-:i-:h 1 .61 1-.@? E-QG;&. O‘ 9!]( 1. ?36 :,i- ""’3 Chg@‘ O. géﬁ

3 ay
Holsture Faulvalent

Moisture , _ A
ggulvaieni 23,0 22,6 24,2 2844 16,9 29,2 29,9 274

-

the sane trend as the amownt of fine Ifractions, especiclly clay. The
molsture equivalent in the C horizons wos about the same. The highest

figure for the novmal soil waz obloined Tor the

Cx

kg

7wy

or the "slick spot" soll wes outained for the B, horizone. These values are

s

-

of greot importence in soil-noisture releationshiy

:Cg m
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in the zeluble salis Letween the dwe

(R H

very . parle dewthe el ol Snot

s kg - & s
profile hoving higher smounts for ecch

1 . £ oy i IRy L A - g PR T
horlson when compsred to the normel ones 2o shown in Teble IIT.

TADLE ITX

SOLURLE CATIoNs, T & =
or THE NoR SLM.,‘ SOIL ARD THE "SLICK SPCT" SCIL (AIR DRY BASIS)

TICO A") SOLUBIS AVIONS OF TUF VARIGUS LORIZONS

Ao H A, Y Y s B — .

Sodiwa (o) 0.0 150.0 190.0 3510.0 310.0 620.0 280.0
C

T s vl oy e T, o Y - " - 4
mrponeves (CwB} Abs. Abss Abs. - Abs, Abs.  Abs.  Abs.
Bi=corbonates

.RCO%) 122,06 183.0 366.0 4849,0 275.0  450.0  830.0

Sulphates (boh) 238.0 321,00 12 18040 180.0 460.0 €50.0

DD
3
.
O

Chlorides (C1) 123,0 164.0 232.0 309.0 340.0 500.C 657.0

£ TrG0 0 930.0 990.0 L440.0 1L60.0 2250.0 2950.0

37540

Aza,

610.0
180.0

ol s r )
) .(4’

1520.0

Rabdos
G2 051 0u40 0,29 0.32 06 W06 .04

L £3g 1.0 073 051 0,26 0,16  0.12 0,08

Ca I
& 7 o oL o ] -
"“““’i"i“h .}a(;;!h! Ve 1§ -46 A -25 {-).‘L{J C’-.z}?. { Ju

Ha ap percentage )
of totol cetiong 4450 54,70 G1.80 75.60 8,20 87,20 90,30

7750
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The enowrds gradvally increased with depth excep

e

le where

horlzon of the "slick spet" vhen compored to the nornel soil. Bi-

ldes were also himh sond of the
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o
n,
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"sliek gpoih so 11 vhen compeved to the normel. OFf course in both She C

it
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giuilerity regording the awounts of catlons snd
2 £ AT U oy - [ )
in the normel soil os compared to the ‘u_z.ck
Ban et ) amm g d T e, -
in the &, B,, and B, horizons, The rotic decreased

3

s 2 0] - o, . 5 T’f o - Ly - & . KN
with depth of soll in both coses. 9:5:}.:,.}4& and C i';; ratlos in both th

soils also Tollowed the same drend as 88 ratio axoepm that this numerical
Ha
fipures vere higher than the Qgﬁ ratio. Sodium ag e percewbsge of totol
Ha -
cotions was elighly-five to ninely per cent in the case of &, By, ond B,
2 2

horizons of the "slick spot®™ profile while 1% was only forty~five to sixiy

per cent in the case of equivalent horizons of the normal seoil. O horizons

of botvh prefiles had sodi: w percentages of about seveniy-s

Data as to the nature of sgoludle salte pro
zons of tho two profiles ere presented by Table IV, It nmust however be

caleniotions and that the snowits

menbtioned that these are ny ncd*m,'

selts ave approximate it deee give o feirly good idea of the conw
perative amowrhs of the various types of palts Tresent., The most striling

feature was the high percentage of scdium Li-covhonate pr fzzt in the B,
s

\/\l

] .L

and B, horizens of "“eglick spot" and to a guoller extent in the case of C

horizoans of both the profiles. Thb A, ﬁc,, and }?,2 horizons of the normal

. *

goil did not conboln any sodium bi-carbonote. Calciwn bi-carbonete in the

g 3 "

4, B, and B, horizons of the normal soil was present im higher smounts
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TALLE

I

11 COMMINATIONS OF SOLURLE SALTE IV P.P.E,. I0 THE VARIOUS TIGRIZONS OF
THE NORMAL S0IL AND "SLICK SPOT" SOIL

Normal Soil "Slick Spot" Soil

Yature of Salt & B, B
saleiwn ~
Bi=carhonate 189, 242, 223,  149. 12 181 151 153

16 — 28]

Potusnivm
Bi-anrbonate - - - A 15 1y w 17

Sodiwn
Biecarbonate s - —e 240 21 230 684, 304

HMopgnegiom
- 1, # 5 2
Suiphate . 282 251 — —— o —— —_— ——
Potassiunm
Sul phate 20 a0 45 . —— - o s

Sodiunm
Sulphate 36 15
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Sodium Chloride 200 - 260 360 537 540 816
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The "slick spot" profile wos, howeve

odium eblordide and sodiva sulphete then the normel profile.

& Ve, 2 .
in the two vrofi

wehonsen The nost navked
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ghoyn in Tenls VY s WS 35 e rolstivo sacounts of UZ&J»@’M;'.’E.Q@J.Z)J.G‘: sodiwi.  The

s s J PRy . . . ) w N S R T &
difference in the b hovizons was only zboul two tives,

ned about hweniy

N ooy . 5 PP b, 30, ST T Jo T b .
s nere exchangesble oodium then the carvespond

porned solls This wes the sone of hishest sodimm secunulation in the Yelick
spott soll, however, it decrossed in the € horlzon. The rizons of both
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TABLE V

ATOUNT OF EXCHANGBABL ms,@s THEIR RATICS AND PERCENTAGE OF SODIWI IN
TUE VARIOUS NORIZONS OF TIHF NORMAL SOIL AI?ID TG "SLICK SPOT" SOIL
(AIR DRY BASIS)

W Y by S D R B B M Wy TR ol 006 AT s 3 o S Sy T M SO

bmchenseahle Bases

Hature of Ceblons
im '.L;,/TDO
groms of Soil A Bo B4 ¢ A By By C

"51lick Spot" Soil

c::.ll 3008 (C") 1:».,.{:‘ 3.601 {,O l:?.'? 6'6 1005: 'LU.J; 14-3
Magnesim (g) 2.6 40 Ll le3 20 246 2.0 Led
Potassim (K) Y] Cade 03 0.3 0.3 0.4 Cud Ouls

306; i (3 L) th Ot!{; C‘o{') -wc:‘ Gcf} . 609 QQC‘ 363

E

Ca *Mg Rotiog '
R 21.3 2602 21.5 6.1 1002 1‘4 1‘3 409

<2
1]

3}

Ha 4,6’.0 ?)C;.C} 2 70 E-O 1?}.0 1..2 1—01 403
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480 3.0 7.C 17

Sodivm as % of

. e T ey r 9 + 5 - v e Iy o
,_u”f.'l’ nnres e Bases 1.7 2.0 2-‘9 lx»u, Dol et fand o 156(4;

*y - I, o 4. . *
TaE Sane asodiw. The onount of

ong oi the profiles did not show
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and .’,‘33 wirizong, ond

difference betueen &I Cor norial. golls end nerrow for

Telick spot" seils hos been unmiversally Ffound--the roties, however, very

from place to place, depending upen the soil, ;‘:Ti;?&a ratio folloved the
ifed

sene trend as Ca votio for all horizons eweept that the reties in this case

aleo folloved the sere frend as

'ml

Wee nune

Q% ezcept that the ratios were mmericolly louer e percentage of

aibout two to three per cen she case of A, B,

i izons of the

and '533 horizons of the nermol goil vhile in the b

1 pereentage of

sodiwt o8 twelve por cent of tolal cabtions in ithe € liorizon of the noral
soil warrants cpecial albbention. The C horizon of the "slick swoi" profile

had elso sbout the sase percentage of «

Cther Cherdez} Ceonsliltuents: The percentege of orpanic mebier and

nitrozen was in Ay By, ond xaj hordzons of the aormal soll wher

conpered to "sliclk spot" horlzons. The C herizons of both have ebout the

s

sape orgenic matter and nitrosene The highest percentoge of organic
notter and nitrogen was In the A horizon of the normel soll and it decreanged

with depths In the case of the "slick spot" profile the highest oncunt of

L
ad

‘0“"i Z “, 28 1‘?&10‘&"1 1{; }}.,E;‘ “;?‘Ia I‘b

o]

and nltrogen was in the

that no account hos been taken of the effect of

any reduced conpownds in the lower horimons of the soil, if prescut, whilch

2 Dads X 0T - N - Bty M S N N URUG N L T 1 . 5
might influence the velues of orpanic metier by thlo methed.
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TADLL VI

AUOUNT OF SOME CPEMICAL COMSTITURNTS OF 718 VARIOUS ICRIZONS OF
THE NORMAL SOIL A0 THG "SLICK SPOT" SOIL (AIR DRY BASIS)

Hornal Soil "Slick Spot" Soll
% ' %

Cogm tuente A B, BB

e
BN

»3
oy

oy
(@]

“~ 9’
Silica (;’:3?_::1-9 The5  T4eC 7140 73,0 854 TSSE T2.9 0 TRW4

B~
L]
w1

Toc: oxide (Fes0,) 248 Lo 240

Awnnian oxide
(‘MQO’&) 9.0 10,0 11,1 11.5 T2  1le3 31l.3 12,7

Titeniun oxide
(T105) 0.4 005 Gu5 0.6 0.3 Cek G2 0.3

Phosphoric Acid
(Pgoﬁ), 0.6 0,09 0.08  0.0406 0015 0.07 0.04  0.04

Goleiunm oxide
(Cao) 1,08  1.45  L.66 1,70 O.84  1o56 186 165

Megnegivm oxide
(12 0) 1,88 1.39  1.54  L.54 G2 1435 la48 1,70

Q&.’f{ﬂﬂlc E’IQ’E'&EI‘ 2' 7 A...‘O 0070 GQGQ @.50 1.06 6.58 Gnéﬁ

)

Total Nitrogen C0J104 0,052 0,033 04032 0,024 .05 0.031 0,032

xS

Broept for the A Lovizon of "glick spot" profile which contoined

harisons conbalied

)
2
o

about eigh “'Mfi_vez ar cend of silicas, the B Bas

‘\3

decreasing anounts of gilica with depth; viz., seveniy-five, sevemiy-three,
and seventy-~tuo per cent, mespectivaly, The porecontage of silieco in the

nornel profile elso decreased with depth but there wes a2 slisht incresse
in the € horizcp when couparved to the b,% horizon,

£,

of the two profiles where the gilice percontage was more or legs the swme,



end nore

¥ ingresced

e A el g - £ E g n ]
the uOn(ﬂ. mount of iron and

with depth. The increase wag more prominent from A te B, than in the other

horizons. Thowgh the differences between the B, B, and C horizong of the
- }

twe profiles regarding the total snmount of iren and sluminiuvm was nol very

£

Y profile vhen

the Yglick gpot

cked, the trond vas b

=re)

conpared to the normel. The differences in the total iron and alw

Je

the latter, was quile merked in the A horizons of the

o
&
1
e
&
=
f~d
w
&
"g
[
1
[av]
f=d
el
&
< E

The amount of titonimm woo hisher in the normal profile than the Ygliek
spot’ profile for ll the horizons=-the diffevences were more norked in the
lower horigons.

The total phosphorus was bizgh in all the horizons of the normal soil
conpared to similar horizons of the g giick spot" scil. The mest merked
difference was in the A axd By horigon of the telick spot" and the normal

o

soil, The guantilly of P, Ofi craduelly deeressed with depth in the nommal

profile, while, in the case of the "slick spot" profile IOV
of Py 05 wes in B, horizon and lowest in 4 hoxizon,
~ L
v of caleiuvn except for the

the Ba, Bs, and ¢ horizong-—-bthe quaniivy of
o o Ed £
in both ceses. Hognesiwun wore or less follows the soane trend s celeium

except that the Ysiick spot® A horizon contaiye



DISCTBSION

"Slick spot™ soils hove bosn classiiled o belonging to the white
alkali proup of sclls or to scline solile, mosily the former. Howsver, since

sone of thew arve not alkaline and contein very little or no scluble salis,

cnsidered, more properily, to be depraded alkell or degraded

seline soilse. There is such o heterogenseilty in the navure of these soils,

o

that comslderablo if Lfeuliy arises in defining aoven wide distinctions

5
anong them. For cuanple, some of then contoln considersble wealer soluble
salls while o few conleln only troces of sclis. Greal variations exdst in
the properticns of the variocus ions in these saits. OF course sodiume
parbicnlarly exchangeable sodimpmis penerclly considered to be the sine gue

non of Wslielk spot"

solls,
The morghological features of the "slick spot" profile and the normeal
profile resenble vs-y JQnelv those described by Ahi and Mebzer (1) end

o R G

gede

123

Svorie (41). The “slick spot" profile very mich resembles o soled

solovets Irom Lts worphology which 1s elso corrcoorabed by ite physical and

chemical chovactorisiics,

>4 %y

Several Tthzories have heen propounded repording the genesis of "slick

s hove aspreed that "slick spot' develops due to an
interruption in lesching. Poterson (31) ascribes tbe interrupiion in

be formation of o herd loysy on sccount of the cementing sciion

iek spot” formution. Since bLoth



the nornal ag well as the "slick spot" profile do not contain large
quantities of 1ime, this does not scem to he the likely couse of "slick

spot" fornaiicn wder question.
On accomnt of the presence of lorge amomnte of scluble salte
exchangesable scdivm in the Ysiick spoi! T*Z*o"‘%e a8 compared to the normal

cne, coupled with other choracteristics, it was asswmed that the shtarting

rwee of soluble salts. These

point of such "glick spot" was the
gsoluble salie eovldd heove cone {vom irrigetion waber, decowmposition of perent

. T S S - " - R N SR e R
528, BLOWLDY hlud, or from under SOWIC vater a3 caplll-,;g,l v

o seepage. The scll hop not been wnder fvvigation and so this possibility

ag a source of soluble solbts is mded oute Since the npomal goll from

O - 36" contains very little scluble salts and exchongeable sodiun, as
conpared o "slick spot™ ones, it was presumed that the scurce of soluble

vial o Llow

o

salts is not firon parent mne

only likely scuree of soluble salts in the soil seens to be due to some

m

wmderground water which gave rise fo soluble solte by cepillary action or

£

seepages The guestion now arlzes, why de "slick epotsh develop only on
arbienlor spote und 0ot on the whole area? The ancuer seens to be the

ups
those places much more then the rest and the salls graduslly rose up and
concenvreated in the upper horizons. The hish omount of scluble solis in

the 36" « 621 1 of the rormel soil could Le explained in two woyse.

According to one, the flowing wnders romwd vaber which touched Mgl

at hiph places alao touched this place at lower levels such that the soluble

*

salts could accuwmlate at thel depih only and were not enough to rise up.

The second posslibility why sodiun percentege and coluble sclts are high in
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TAELE VII

COMPARTISON OF TiE DIFFERENT HORIZONS OF THE [ORMAL SCIL
JITH DQUIVALENT MORIZOWS OF THE "SLICK SPOT™ 50IL YOR ORGANIC MATIER,
SILICA A IOTAL PHOSPHCORIC ACID

Total
ther % Silice ¢ Phosphoric Acid %

A By By © A B, B, C A By By C

Normal Scil 2e4, L1 0.7 0.6 7LD L0 LA 73,0 0.16 0,09 0.03 0.05

"31 ick Spot"

Soil Gl 1,0 00 0.7 854 7545 72,9 2.4, 001 007 0.04 0.04

tysicel belwwvicry beeouse once the plysical structurve bocones impeired 44

takes a long time to bring 1% fo Its ordpival state, even thowsh the

o,

condition which ereated it is removed. The B, ond BB are hoprizons of Lliu-

-

vietion, these horizons ore rich in organic nebter, nilrogen, ivon, aluminiuws,

phogphorus, lime and megnesiume This must have been due do the dicgperslon

of eolloide, dimsolving of orgenic natter,

This slgo accounbs for the higher smounts

and BB horigzons of "slick spet" soils vhen coupared to noraal

Stout (17) obtained wigher cmounts of organie matter and phosphorue in

& - 12" layers of "slick spobd'wbhen compered %o O - 6" horizons. OF course

P ¥,

the velues for thepe were very high in equivelent horizons of nornal soil.

The higher percentage of titendum in normel seil in 211 horizons comparved
to "slick gpot" profile could not he expleined. OF cowrse the lower luyers

which contedn more ¢ild and cloy, in both coses, contained nore titaniuvmg
and this has olso been chserved by Robinson ond Holwes (26) ond Hoblnsen (3%

and 1t dnersaoed with




L
L]

depths, This has olso been noticed by Ml end Wetzer (1), Marper (16),

¥
i

Plice and Bmerson (32) and Droy (2). The low ¢l values for By and Bay
herizons compared o the ancunt of cwchongeabtls sodiuwm oresent was
wobavly due o the zbeence of soldluvn corbonale. Sodiun bi-corbonate was

-

present in the O borizens of both the profiles and in F;,: end 13') horisong

of the "glick gpot" profile and probsably this is one of the factors responsible
Tor i valves on the alkalize side. The lover layers of the "glick cpott
profiles have been found Yo be rich In the fine fractions, o shoun in
Table VIII. BAhi and Yetzer (1), Harper (16), and Isask (21) reported
gimiler results while Peierson (3L) did not find any such difference.

Hoisture equivelent which closely follows the finer frections of the solil,

especlally cley, has been found to be highor im B, and I 3 horizons

falick spot! horizon vhen coig pored to noraal goils Theve wos

lelisn between molsture equivalent and exchongeable sodiun.

Russell (37), and Coutts (8) slsc uade such observations.

TARLE VILII

CMPARTSON OF TIE DIVIEREAT 1CRIZ0ONS 0 T, MO EAL BOIL WITH
uOu,LéOﬂS OF THE "SLICK SPOT“ SOIL Fom SILT, CLAY AND. MOISTURE

GQUIVALEH
BQUIVALENT

L“j xf—e

2. 3 N ‘, ! * R e -
51kt % Clay % Hodsture Eonivalent

4 Bo }33 ¥ A 3, B C A B B, €

Normal Seil - AG.0 39.0 39.0 40.0 28,5 3045 38.5 42,5 23,0 23.6 24.2 28,4

31ick Spett

Soil 3365 £5e5 3085 30,5 18,0 37.0 42.0 38,0 16.9 29.0 29,9 27,1
The soluble salte were higher im "sllick spot" sells than normel soils,

>

especially in the By end B, horizons, cs choun in Table IX. Though this
3 ,



L)
~I

mownt was nov eancugh to stop plont psrowth 14 does :uVO;’SO"! eifaet plent

of bi-corbonsioes

Y

growtihe in higher

£ T

2 wsd & ol 4 T, .8 L Ga Csg Mg

erovnts ig very delederious to plont grewth. The high ratics (%5, a‘r\;ﬁz‘“““s
h - e N

]

low pereentage of sodiva eo o iotal of cotions obiained fov

-

normel soil when compercd te "slick gpol™ soll has clsc heen reccrded by

Muephy and Deniel (29) and Chang (7).

TABLE IX ' -

COMPARISON OF DI DIFMERENT HORIZONS OF TIE hOP‘iAL S0IL
WITH EQTTIVMJGZ?T HORYZ0NS OF THE "SLICK SPOR" SOIL FOR TOTAL SOLUBLE SALTS,
- RATIO AND SODIWM AS A FEL CENT OF "’OTAL CATIONS

jital

) o Q- .
) . : 1 . wQGLU ag
Tobal Soluble Salbs 02 Ratio o Barth o
et o Pez Centh of
P.PJM. Total Cations

4 B, B, C ¥y 3~ B. G A B B, C
“ ) - 2

¢
W
&)

-
Ut
N
v |
&)
bl
.,
o

Normal Soil 0 930 990 1440

.C : :
Soil 1160 2250 2950 1530 0.06 0.06 0.0 0,09 84 87 90 78

The high exchongeavle sodium, especially in B, end B, horisons of M"slick

3 2 >

o
- . § F-X1 T i K] 1 % ey rah A . e " ]
spot® profile, ss showm in Table X, wae very chorachoristic os this seems to

be the cause of most of the trouble. The hi 'fhi
retics and low sodiun es o percentage of totsl cobion

norial soils end reverse of 1t for "slick spol™ profiles has heen observed

le

=3
fer)
[

e

®

by Iseak (21), Dray (2), Ratner (34), and Metzer (1). Fitves (13),

Hayper (37), ond Chang (7). Therc ic % sest apreenent smong different

workers on this property of M"elick spot' soils.
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TARLE X

COMPARTISCON OF THY DITYERENT NORIZOWS OF THE NORMAL SOIL
WITH EQUIVALENT HORIZOWS OF TRE. "SLICK SPOT"™ 20IL FOR BXCHANGEABLE SODIUM,
ANGE

AR
A} 1.3; q ‘“—'S

"FE RATIO AND EXCHAUGEABLE S0DIMM AS FER CENT OF TOTAL EXCIIAW
Tl eraehe oo TYIe Do
Sodim -ﬁ Ratio og ow “gent of Tobsl
(M.E,) e weeshle Bases
v T 7 3 \ 3, B o
A 3y ‘33 C A B, ’Sj C A B 55 ) \
NQI‘Q’;E{}_ SO:E‘J, 913 C’oz{\. DQ() ::.E.GZJ t.";;':)-@ ?8'.} ‘271‘8 if:oQ 1.’? E.C 2.3 :_'L:?-Oﬁ

"Slick Spoth
Soil U5 249 9.6 3.3 13,0 1e2 1.1 4e3 0 5e3 3644 L1.2 15,0

@




CHAPIER VI

SIPAIARY AND CONCLUSIONS

The "slick spols! as

.

Uolorade, Hew Mexlco, Kansas, lebraska, and Oklzhone are of veried nature.

3 oy A EN . 1 P < b NP, 1 2 S ~ P, A ER S
Though the totel arse of Mgiick spots" in this is wot great, they are

1

For this resson 2 study was nade of one “"slick spotd

profile end one nelighboring noraal profile, Brewer Serien, in the Reddish

enlesl characiere—

.
¥
¥
4]
a
“
[
@
L]
(o]

=

ileg ares Jor ils morpholegical, physical, and ob

b

The "elick spot" profile hag the charecteristice of ¢ solodizeds

golonetz.
It is inferzed thot the "sglick spot" profils developed on sccount of

interfersnce in leaching brow

soott By exchappgoeble sodiwm and soluble
o N 1513, .o L3 B SN T % . . .
splbs. The presonce of soluble solis is ascribed to be due to some under=
- s = 3 .y T fm oy P o g KL N o . . -] N
cpound govree of weber. The hiph percentoge ¢f soluble solis and ouchangoe-—

eble sodium in the C hori £k ornel profile is attributed to under~

grouand woter or solution from & neliy

Bglick spot" profile.

o

Th

=

ature and in the noruel soil -

bl

slick spot' profile was glkaline in

A and B, bhorizoag wers acidie while IJB and C were alkeline. The ancount of

2

@

colciun corbonete for both profiles was low and lergest anount was found in

Bg end € horlzong.

LEV]
Rt



L0

The A horizon o

ad
L

amoisture edvivelernt ues

profile and C h T4 follows the percentage of Dine

fractions very

he Gohol

3 v o pe 3 3 e win o R PP Tl
ions was low in the noraool profile

s

ke, - §1 S % i T ea oy o "
SPOYT T0I4AAC. 108 QXU

]

B borizons and the sbove

ver and totel phosphoris

ko ogpot® goll, vhile the Ry and BE horizons of "slick spot® were

na o

vicher in these thon 4 horizon. There wag not auch difference in the total

iron end clwadnivs omount of the two profiles except in the A horizon.

_y

¥ - Lt o enem o o TR 3 ~ . S - AN n ] (3
The shove resulis espociolly obiained for € horizon of the nornmel soil
If thip ia the zsagult of the offect of neighboring

wht expeat seve

iy

it in wore lend gotting inbo

sk

A a5 Ear EI R b 43
allowed up & tional "sliek spots.”

be deglrable to coniirm

f il o e ey T
0f eowrse, noye dala

the above thene.
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