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THE COMPOSITION OF THE SOILS OF THE TEXAS
PANHANDLE

BY G. 8. FRAPS, PH. D., CHEMIST IN CHARGE; STATE CHEMIST.

This bulletin is the fourth of a series dealing with the chemical com-
position of typical Texas soils. The other bulletins are No. 99, No.
125, and No. 161. This bulletin deals with the chemical composition
of samples of soils from twenty-six counties in the Texas Panhandle.
The samples were sent us by Agents of the Bureau of Soils of the
United States Department of Agriculture, co-operating with this di-
vision of the Texas Experiment Station.

A description of the, soils and maps of this area has been published
by the Bureau of Soils under the title of “Reconnoisance Soil Survey
of the Panhandle Region of Texas,” by William T. Carter and party.
The Reconnoissance Survey maps are on a scale of six miles to one
inch. The more detailed surveys are made on a scale of one mile to the
inch. Tt is, of course, not possible to show as many types of soils or
differences in a Reconnoissance Survey as in a detailed survey.

SOIL SERIES IN THE AREA.

The following is a brief description of the soil series found in this
area:

Amarillo Series.—These soils are formed from unconsolidated de-
posits of Tertiary and Quarternary age. The surface soil consists of
chocolate hrown to slightly reddish-brown soils with brown to reddish-
brown subsoils, which grade into white or purplish white calcareous ma-
terial within three feet- of the surface. This is the most extensive
series in the Panhandle area.

Cottonwood Lowm.—This soil is derived from gypsum and is of low
productiveness on account of the gypsum content. Only one or two
small areas were found. The surface soil is 8 to 12 inches deep and
of a dark brown loam to silty loam, which grades into a gray or white
soft impure gypsum at a depth of 12 to 30 inches.

Kirkland Series—This soil is derived from the Permian deposits,
but is not as red as the other soils of the Permian derivation.

Randell Series—The soil in this series is a black heavy clay, found
in only small areas and not shown on the map of the area.

Richfield Series—The type of this series is a dark gravish black
loam with no tinge of red in soil and subsoil, and in this respect is
quite different from the Amarillo series.

Vernon Series—These soils are derived from the Permian red beds.
They range in color from dark brown to red, while the subsoils are
reddish brown to red.
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SOILL. TYPES BY COUNTIES.

The following is a list of the types of scils found in the various
counties according to maps published by the Bureau of Soils.

Armstrong County.

Amarillo silty clay loam.
Amarillo loam.
Amarillo sands.
Reugh hroken land.
Briscoe Counly.
Vernon loam.
Amarillo sands.
Amarillo loam.
Amarillo silty clay loam.
Richfield silty clay loam.
Rough broken land.
Carson County.
Amarillo silty clay loam.
Rough broken land. 1
Amarillo sandy loams and loam (undifferentiated).

Castro County.

Amarillo silty clay loam.

Childress County.
Amarillo sandy loam.
Amarillo sand.
Amarillo loam.
Vernon loam.
Vernon fine sandy loam.

Collingsworth County.
Amarillo loam.
Amarillo sands.
Amarillo sandy loams.
Vernon loam.
Rough broken land.

Dallam County.

Amarillo loam.
Amarillo silty clay loam.
Amarillo sandy loams.
Amarillo sandy loam and loams (undifferentiated).

Deaf Smith County.

Amarillo silty elay loam.
Rough broken land.
Amarillo sandy loams and loam (undifferentiated).
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Donley County.
Amarillo loam.
Amarillo sands.
Amarillo sandy ]oams
Amarillo silty clay loam.
Rough broken lands.
Vernon loam.

Gray County.
Amarillo sands.
Amarillo sandy loams,
Amarillo silty clay loams
Amarillo loam.
Rough broken land.

Hall County.
Amarillo sandy loams.
Amarillo loam.
Amarillo sands.
Alluvial soils (undl(felentlated)
Vernon loam.
Vernon fine sandy loams.

Hansford County.

Amarillo silty clay loam.
Amarillo loam.

Richfield silty clay loam.
Rough brolken land.

A1111v1al soils (undifferentiated).

Hartley County.
Amarillo loam.
Amarillo silty clay loam.
Amarillo sandy loams.
Amarillo sandy loams and loam (undifferentiated).
Rough broken land.

Hemphill County.
Amarillo sands.
Amarillo sandy loams.
Amarillo loam.
Amarillo sandy loams and loam (undifferentiated).
Amarillo silty clay loam.
Rough broken land.

Hutchinson County.

Amarillo silty clay loam.

Amarillo sandy loams and loam (undifferentiated).
Richfield silty clay loam.

Rough broken land.

=2
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Lipscomb County.
Amarillo loam.
Amarillo silty clay loam.
Amarillo sandy loams.
Amarillo sands.
Alluvial soils (undifferentiated).
Rough broken land.

Moore County.

Amarillo loam.
Amarillo silty clay loam.
Amarillo sandy loams and loam (undifferentiated).
Rough broken land.
Richfield silty clay loam.

Oclhiltree County.

Amarillo silty clay loam.
Amarillo loam.

Alluvial soils (undifferentiated).
Rough broken land.

Jchfield silty clay loam.

Oldham County.

Amarillo sandy loams and loam (undifferentiated).
Amarillo silty and clay loams.

Alluvial soils (undifferentiated).

Rough broken lands.

Parmer County.

Amarillo silty clay loam.
Amarillo sandy loams.

Potter County.

Amarillo sandy loams and loam (undifferentiated).
Amarillo silty clay loam.
Rough broken land.

Randall County.

Alluvial soils (undifferentiated).
Amarillo <ilty clay loams.
Amarillo sandy leams.
Richfield silty clay loam.
Rough broken land.
Roberts County.

Amarillo silty clay:loam.

Amarillo sandy loams and loam (undifferentiated).
Alluvial soils (undifferentiated).

Rough broken land.
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: Sherman County.
Amarillo sandy loams.

Amarillo loams.

Amarillo silty clay loam.

Rough broken land.

Richfield silty clay loam.

Swiasher County.
Amarillo sandy loams.
Amarillo silty clay loam.
Richfield silty clay loams.

B Wheeler County.
Amarillo sands.
Amarillo sandy loams.
Amarillo loam,
Alluvial soils (undifferentiated).

DESCRIPTION OF THE SOIL TYPES.

We give below a detailed description of the soil types, analyses of
which are given in thig hulletin. The deseriptions are condensed from
the report of the Bureau of Soils already referred to.

Amarillo Silty Clay Loam—The surface soil consists of a light
brewn or chocolate brown silty loam averaging in depth from 3 to 5
inches. Below this to a depth of 18 to 24 inches the soil is redder
and heavier in texture. Calcareous material is found at a depth of
from 18 to 24 inches. The surface soil is friable and easily tilled after
the first plowing, hut when not cultivated it is quite firm and compact.

This type occupies a large proportion of the entire area and is the
most extensive as well as the most uniform type of the area, existing in
large connected bodies containing thousands of square miles. The
largest area is found on the High Plains. Tt occupies nearly all of
this region south of the Canadian river and also a large part of the
territory north of this stream.

The surface is gently undulating to gently rolling and in many
places has the appearance of a perfectly level plain.

The Amarillo silty clay loam was formed by the weathering of the
heavier Tertiary depogits, and it is probable that the wind has plaved
an important part in the formation of the silty layer which covers the
surface.

The type is well covered with short prairie grasses and is largely
devoted to stock raising. Buffalo grass and mesquite grass are the
principal grasses. The turpentine weed, blue weed and Russian thistle
are sometimes very troublesome in cultivated fields. This type of soil
has not heen farmed to any great extent until recently. The soil is
very productive when there is sufficient moisture. Sorghum, kafir,
and milo are the surest crops, but wheat, oats, millet, and emmer are
also grown. Sorghum vyields from 5 to 10 tons of cured fodder and
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from 15 to 25 bushels of seed per acre, kafir, from 20 to 40 bushels of
grain, and milo maize slightly more than kafir, when grown under the
same conditions. In favorable seasons, wheat yields 10 to 25 to 40
bushels.  Fruit trees do well and small fruits also when the moisture
conditions are suitable. Tor analyses, see soils of Armstrong, Deaf
Smith, Parmer and Swisher counties.

Amarillo Sandy Loams.—The surface consists of 12 to 14 inches of
brown or reddish hrown medium to fine sandy loam, loose and friable
and low in organic matter. The subsoil consists of a sandy loam to a
sandy clay, ranging in color from brown to red. White calcareous
material is often found at a depth of 20 to 30 inches.

The most extensive areas of the Amarillo sandy loams are found in
the eastern part of the P'lnhandle although a Iarcre body occurs in the
northwestern portion, and a smal]er area in the southwesteln corner.

The goil was formed from sandy deposits of the Tertiary or Quar-
ternary age. 'The red loam is due to the weathering of the red beds.

The areas of the Amarillo sandy lcams are gently rolling to rolling,
and the greater part could be cultivated. Serub oak attains consider-
able size on this type. Bear grass and sedge grass are plentiful and
make good grazing. Sorghum, kafir, milo, Indian corn, and cotton
are grown, but most of th]: tvpe 18 uqe& for grazing. Small grains do
not do well on this type. Sorghum yields from B to 15 tons green
forage or 2 to 8 tons cured fodder. Kafir yields, in years of average
ramfall from 20 to 30 bushels per acre. Corn v1e]ds from 20 to 30
bushels in good seasons; cotton yields one-third bale per acre. The
type is suited to vines, fruit and truck crops. The winds are damag-
ing in the spring, and considerable skill is required to farm the type.
The plowing under of legumes, and manure, is recommended. For
analyses see Donley, Dallam, Lipscomb and Randall counties.

Amaridlo Loam.—The surface soil consists of a dark brown, brown,
sometimes reddigsh bhrown loam to heavy sandy loam, ranging in depth
from 8 to 14 inches. The subsoil i usually a brown or reddish brown
heavy loam to sandy loam. At a depth of 18 to 30 inches a white
calcareous clay is found. The soil is friable in texture when culti-
vated, but in the uncultivated state packs hard on drying.

The Amarillo loam is gently rolling to rolling, but is sometimes very
rolling and sometimes broken. The many streams tributary to the
Canadian river have produced the very rough or hilly topography to be
found in that locality.

The Amarillo loam is covered with a growth of native prairie grasses,
including mesquite, huffalo, and beard grass, the two first mentioned
being the most valuable.

This is one of the most productive soils of the area and is very easy
to manage. Tt has been used for grazing a great many years and a
great deal of it is still used for that purpose. There are many fine
farms in the eastern part of the area, and there are some areas in
cultivation on the High Plains.

The crops grown are sorghum, kafir, milo, corn, wheat, oats, millet,
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and alfalfa. Truck crops also do well. Sorghum yields from 3 to
8 tons of cured fodder per acre, kafir 20 to 40 lm\hol\ and milo maize
a little more than kafir. Wheat yields from 10 to 25 bushels in favor-
able seasons, and oats from 20 to 50 hushels. Corn does well, yield-
ing from 25 to 40 bushels per acre. Cotton averages one-half hale per
acre in favorable seasons.

The Amarillo loam is well suited to dry-farming methods, and some
very successiul farmers arve located on this type. Tor analyses, see
Armstrong and Donley counties.

Amarillo Sands.—This term is applied to widely distributed areas
of loose and more cr less sandy loams scattered over various parts of
the Panhandle. Ccnsiderable of thig sand is fine and medium in text-
ure, and sometimes sufficient coarse material is found to give a typical
sand.

The soil of the Amarillo sands consists of about 12 inches of a
brown or reddish brown fine or medium fine sand, loose and incoher-
ent and containing very little organic matter. The subsoil to a depth
of several feet is (omposed of a brown or reddish brown loamy sand of
a similar texture to the surface soil. In some areas the subsoil is
quite red and a whitish calcareous substance is often found at a depth
of 18 to 36 inches.

The Amarillo sands are lnrafed in the western part of the survey.
Some areas also occur in the Great Plains, in the northwest corner.
This soil is principally of wind-blow origin, is rolling and is often
marked by hills or dunes. The area is Well drained throurrhout

The greater part of thiz tvpe iz covered with a growth of coarse
grasses, consisting principally of bear grass, broom sage, and sage
brush. Small oak is also plentiful.

The goil is not a strong or productive soil; it is easily blown by the
wind. In Collingsworth county, some areas are cultivated, but here
the soil approaches the sandy loam in texture.

Crops grow well and rapidly once they get started, and the land is
well adapted to truck and vine crops. The usual forage crops do well
in favorable seasons. Corn and cotton do fairly well in the more roll-
ing eastern portion. The soil retains moisture well in Collingsworth
county, where it is not in the form of dunes or sand hills. For
analyses, sce soils of Childress and Lipscomh counties.

Kirkland Silty Clay Loam.—The surface of this type consists to an
average depth of 10 inches, of a heavy silty loam or silty clay loam,
dark brown cr reddich brown in color. The subsoil to a depth of 36
inches consists of a hrown or vellowish brown heavy silty clay loam or
silty clay, sometimes containing small fragments of gypsum. The soil
has a rather close structure and heavy texture, but is not difficult to
cultivate when worked at the right time.

Only one area of any considerable extent has been mapped, and this
was found in the southeast corner of Childress county. The soil in
this area is not very uniform, and the bonndaries are only approxi-
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mate. The soil originated from the weathering of the Permian for- .
mation.

The type in its natural condition supports a scattering growth of
mesquite trees; and an abundance of buffalo, mesquite, and other
grasses are found. Considerable arcas arve cultivated at present, the
leading crops being cotton, Indian corn, kafir, milo, sorghum, and
millet. Wheat and oats are grown only to a hml’fcd e\ten‘r cotton be-
ing the principal crop. Cotton \101(]@ about one-third lmle per acre,
Indian corn from 20 to 40 bushels, kafir yields about the same, milo
from 25 to 40 bushels per acre, wheat 10 to 25 bushels, and oats 25
to 40 bushels in favorahle seasons. The soil is naturally productive,
but the climate is such as to make the forage crops the surest crops.
The land dries out rapidly if not cultivated, and should be stirred
after each rain. :

For analyses, see soils of Childress, Ochiltree and Swisher counties.

Cottonwood Loam.-—The surface soil of this type consists of 8 to
12 inches of dark hrown loam to silty loam, containing enough sand
to make it friable. At a depth of 12 to 30 mcheq the 5011 omdos into
a gray white soft impure gypsum.

The topography is nearly level and the drainage is good. The soil
has been formed from the gypsum rocks on which 1’( 1‘0‘,ts, and is locally
known as “gvp rock” land.

A rather heavy growth of grass and weeds occur where the gypsum
has not come too close to the surface, the principal grass being the
common poverty grass, and the weed, the golden aster.

This soil is of very low produchvenesi,, owing to the large amount
of gvpsum in the subgoil. The principal area was found in the east-
ern part of Childress county, and is used principally for pasture.

For analyses, see soils of Childress county.

Alluvial Soils—The alluvial soils of the Panhandle are of small ex-
tent. They occur along the streams as narrow bottom lands and
usually so narrow that only the wider strips could he shown on the
map. The widest areag are found along the Canadian river and the
largest along forks of the Red River. though almost every little stream
in the area has some alluvial oil along it.

As indicated by the mnames, the alluvial soils have heen formed
through deposition of materials of the streams. This has been washed
from the uplands, and the character varies with that of the formation
from which it has been derived.

The texture is most often a fine sandy loam, although areas of fine
sand, loam, clay loam, and even clay occur. The soile have a reddish
tinge which is quite red in places. Tn some localities the soil is quite
dark.

The most important arveas of the darker-colored alluvial soils arve
found along the Terra Blanca. Palo. Duro, Coldwater, and Wolf Creeks

~and Palo Duro, Tule, and Rita Blanca canyons.

The surface is generally level hut there are some variations. These
alluvial soils are among the most productive of the area. They are
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well supplied with moisture and congiderable areas are cultivated. Corn
yields 30 to 50 bushels per acre in favorable seasons, and alfalfa gives
three and sometimes four cultings. Iruits and all kinds of vegetables
do well. Although this type comprises many thousands of acres, it is
not found in large enough areas to make good farms, and is usually
sold in connection with other land.

For analyses, see soils of Iall, Ochiltree and Randall counties.

Richfield Stilty Clay Loam.—This soil consists of a dark grayish
brown or nearly black silty clay loam, varying in depth from 8 to 16
inches. The soil bakes very hard where not cultivated, often cracking
during dry weather. It is compact and difficult to break, but, after
being hrought in a good state of tilth, it is easily kept in a mellow
condition. The subgoil ig a light grayish-brown silty clay loam or clay,
rather heavy and compact. Spots of white calcareous matter occur at
a depth of 24 inches or more.

The Richfield silty clay loam is found on the High Plains north of
the Canadian river, principally in Ochiltree, Hansford, Sherman and
Moore counties. On the High Plaing south of the Canadian river, in
Swisher, Briscoe and Randall counties, there are several smaller areas.

The surface of this type is nearly level, and to the eye the land ap-
pears as flat as a floor. In spite of this, there is not enough rainfall
to classify this type as being poorly drained.

This type was formed by the weathering of the Tertiary material in
the same way in which the Amarillo silty clay loam was formed.

The soil supports a heavy growth of short prairie grasses, the pre-
dominant and most valuable varieties being buffalo and mesquite
grasses. The type has heen used for grazing for many years, but now
a good number of farms are located upon it. The soil, which is very
productive, is adapted to the growing of sorghum, kafir, milo, millet,
wheat, oats, alfalfa and emmer.

The type is especially good for wheat and oats, yields of wheat in
favorable seasons being from 15 to 30 hushels. :

For analysis, see soil of Ochiltree county.

DEFINITION OF TERMS.

Phosphoric Acid.—Phosphoric acid is an important plant.food. Be-
ing essential to plants, plants cannot grow without phosphoric acid.
If there is a deficiency of phosphoric acid in the soil, the size of the
crop will depend upon the extent of the deficiency. Phosphoric acid
is particularly meeded for the formation of fruit. Tf often happens
that plants which do not fruit well, but make a large stalk, are bene-
fited by applications of phosphates. Sometimes, though the quantity
of phosphoric acid in a soil is large, only a small percentage of it
can he taken up hy the plant. An acre of soil weighs approximately
two million pounds to the depth of seven inches. Omne hundredth of
one per cent would he equivalent to two hundred pounds per acre on
this basis. Two hundred pounds of phosphoric acid is sufficient for a
number of average crops of corn, ete. Texas soils are very often de-
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ficient in phosphoric acid. The deficiencies of the soils under discus-
sion will be discussed below. The phosphoric acid given in the table
is that soluble in strong hydrochloric acid.

Nitrogen.—Nitrogen, like phosphoric acid, is essential to plants and,
when deficient, the growth of the plants is conditioned upon the quan-
tity present. Nitrogen is very often deficient in Texas soils. Phos-
phoric acid and nitrogen are the two forms of plant food commonly
deficient. Nitrogen is found in large quantities in the air, but in
forms that ordinary plants cannot take up. Legumes, however, such
as peas, peanuts, and alfalfa, have the power of taking up the free
nitrogen of the air. In this way, nitrogen may be secured from the
air for the use of crops, such as corn or cotton. This is done either
by turning under the legume crops, or by feeding them and saving the
manure. The stems, leaves and roots left from harvesting a crop of
hay, of course, leave some nitrogen in the <oil, but unless the land
has been in legume which was pastured for several years, there is no
great actual gain of nitrogen to the soil from the roots and plant
residues.

Potash.—Potash is essential to plant growth, but it is the least de-
ficient of the elements of plant food in Texas soils. While some Texas
soils will contain only sufficient phosphoric acid and nitrogen for 12
to 18 hushels of corn, based on average pot experiments, the same soils
will furnish enough potash for 50 to 80 bushels of corn. The defi-
ciency, therefore, lies in the phosphoric acid and nitrogen rather than
the potash. Furthermore, soils usually contain large quantities of
total potash, which by appropriate methods of cultivation may be ren-
dered to some extent available to plants.

Furthermore, the losses of potash in the parts of the crop harvested
are not as large as the losses of phosphoric acid and nitrogen, provided
that the hy-products of the crops are properly saved and made into
manure. There are, of course, some soils deficient in potash, but most
of the Texas soils need nitrogen and phosphoric acid rather than
potash. The potash given in the table is not the total potash, but is
that soluble in strong acids.

Lime.—Lime is found in the soil as carbonate of lime and also com-
bined with silicates and other constituents. Only small quantities of
lime are needed by plants. Tt has, however, other beneficial functions.
The carbonate of lime prevents clay from becoming too sticky, and it
also is mneeded hy crops such as alfalfa; hut there are a number of
crops grown in the South, such as watermelons and cowpeas, which
need only small quantities of lime. Lime may be supplied as lime-
stone, slacked lime, or as quicklime. The cheapest form at present is
in the form of ground limestone rock. »

Magnesia—Magnesia is related to lime and accompanies it. It is
essential to plants, but only small amounts are required.

Alumina and Oxzide of Iron.—These ingredients of the soil are
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present in various combinations. They have very little value to the
plant. Iron is indeed essential to plants, but in very small quantity,
and all soils contain sufficient iron to supply the needs of plants. The
iron and alumina hold the phogphoric acid in combination, to scme
extent. They also make up the inert portion of the soil, which serves
to hold the plant in place.

Soluble Silica and Insoluble—Silica is believed to be useful to
plants and is taken wp in large quantity by certain plants, such as
oats, hut practically all soils supply a sufficient quantity. The silica
is also in combination, and helps to make up the soil material which
holds the plant in place.

Actwe Phosphoric Acid.—'This consists largely of phosphates of lime,
which appear to be taken up more readily by plants than the more
insoluble phosphates. The bulk of the soil phosphates is present in
the more insoluble forms, but a portion of this insoluble phosphoric
acid may he taken up by plants.

Active Potash.—Active potash consists of the potash soluble in dilute
acids. It is much more easily taken up than most of the other potash
of the soil. Some of the total potash is, however, given slowly up to
plants, and suffices for a crop, the size depending on the total potash
and its form of combination. The active potash is so loosely held
that a part of it may he taken up in excess of the needs of the plant.

Acidity—Acid soils contain free mineral or organic acids, and
should receive an application of lime to correct the acidity, which is
injurious to some plants. There are no acid soils among those whose
analyses are reported in-this bulletin.

DESCRIPTION OF SAMPLES.

The samples subjected to analysis are described as follows:

Potter County.

2471 Amarillo loam. depth 0-6 inches; reddish brown loam to clay
loam ; 5 miles northwest of Goodnight.

2472 Subsoil to 2471, depth 6-30 inches; reddish brown clay loam
to clay.

2477 Amarillo silty clay loam, depth 0-6 inches; dark drab to black
clay: 5 miles northwest of Claude.

2478 Subsoil to 2477, depth 6-30 inches; dark drab to black clay.

Childress County.

2426 Kirkland silty clay, depth 0-12 inches; reddish brown heavy silt
loam; 5 miles northwest of Kirkland,

2427 Subsoil to 2426. deptl 12-36 inches; reddich brown heavy silt
loam
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428

2429
2430

432

2576

3641

3642

3643

3644

3645

3646

3647

3648

473

2474
2475

2476

3915

2469

2470

.
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Amarillo sand, depth 0-20 inches; loamy sand, formed in small
dunes by wind action; 10 miles northeast of Childress.

Subsoil to 2428, depth 20-36 inches; gray to light brown loam.

Cottonwood loam, depth 0-12 inches; dark brown silt loam; 8
miles east of Childress.

Subsoil to 2430, depth 12-30 inches; silt, mostly rotted lime-
stone. “Gypsum land.” .

Probably Amarillo sand, depth 0-12 inches; gray, fine sand; 12
miles northeast of Childress.

Subsoil to 2575, depth 12-36 inches: grayv, loamy fine sand, red
at 24-30 inches.

Dallam County.

Amarillo sandy loam, depth 0-12 inches; reddish brown fine
sandy loam; 2 miles northeast of Dalhart. :
Subsoil to 3641, depth 12-22 inches; reddish brown heavy fine:
sandy loam. |

Amarillo sandy loam, depth 0-10 inches: reddish bhrown loamy
fine sand: 13 miles northeast of Dalhart.

Subsoil to 3643, depth 10-36 inches; reddish brown, and sticky;
depth 30-36 inches. |

Amarillo sandy loam, depth 0-12 inches: brown compact heavy
fine sandy loam: 6 miles southeast of Dalhart.

Subsoil to 3645, depth 13-26 inches; containg considerable fine
sand.

Deep subsoil to 3645. depth 26-36 inches; light and compact
loam. brown: contains considerable white material.

Deep subsoil to 3641, depth 22-36 inches: brown fine sandy
loam: containg considerable chalky material.

Donley County.

Amarillo sandy loam, depth 0-12 inches: reddish brown sandy
loam: 14 miles east of Clarendon.

Subsoil to 2472, depth 12-36 inches: red sandy clay.

Amarillo loam, depth 0-12 inches; brown loam; 6 miles west of
Clarendon.

Subsoil to 2475, depth 12-24 inches: white and chalky.

Hansford County.

Richfield silty clay loam. depth 16-36 inches; choeolate; silty
clay loam. light and loamy after 20 inches: 10 miles north-
west of Hansford.

Hall County.

Alluvial soil, depth 0-15 inches: reddish soil in Permian beds
region; 2 miles southwest of Memphis.

Subsoil to 2469, depth 14-36 inches: reddish brown heavy silt
loam.
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3911

3912

3913.

3914

2406

407
2408

988
989

3906
3907
3908
3909

3910

2416
2417

2418

2444
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Hemphall County.

Probably Amarillo sandy loam, depth 0-12 inches; chocolate
sandy loam; produces 30 bushels corn, 30 bushels kafir and
35 bushels oats per acre; 62 miles southeast of Glazier; J. 1.
Payton. s

Subsoil to 3444, depth 12-24 inches, brown sandy soil.

Lipscomb County.

Amarillo sandy loam, depth 0-10 inches; dark brown field sandy
loam; 3 miles west of Higgins.

Subsoil to 3911, depth 10-36 inches; reddish brown fine sandy
loam.

Amarillo sand, depth 0-10 inches; grayish fine sand; 2 miles
west of Higgins.

Subsoil to 3913, depth 10-36 inches; grayish brown fine sand.

Deaf Smith County.

Amarillo silty clay loam, depth 0-7 inches; brown loam; 1 mile
southeast of Hereford.

Subsoil to 2406, depth 7-20 inches; brown clay loam.

Deep subsoil to 2406, depth 20-30 inches; vellowish loam.

Ocliltree County.

Alluvial soil, 0-10 inches; fine sand; produces 40 hushels corn,
16 to 25 bushels wheat; “Wolf Creek Valley J. T. Frye.
Alluvial soil, 0-10 1nche<. J. T. Frye, Wolf Creek Valley.
Probably Amarillo silty clay loam ; level plain soil ; suffers from
drouth ; fine clay loam; 10 miles east of Ochiltree.
Amarillo silty clay loam, 0-7 inches; light brown silty loam.
Subsoil to 3906, depth 7-14 inches; hea\\ brown silty clay loam.
Deep subsoil to 3906, depth 14-36 mches )ellowlch brown,
mottled with white silty clay loam.
Richfield silty clay loam, depth 0-8 inches; dark brown silty
clay loam.
Subscil to 3909, depth S8-36 inches: light brown clay loam;
white nodules.
Parmer County.

Amarillo silty elay loam, depth 0-8 inches; brown loam; 15
miles northeast of Farwell.

Subsoil to 2416, depth 8-20 inches; reddish brown heavy loam
or clay.

Deep subsoil to 2416, depth 20-36 inches: reddish brown loam.

Randall County.

Amarillo sandy loam. depth 0-8 inches:; reddish brown fine
sandy loam; 51 miles south of Canyon City.
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2445
2449

2450

2441
44?2
2443
2446
2447

2448
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Alluvial soil. depth 0-8 inches; gray brown loam; 1 mile west
of Canyon City.

Subsoil to 2444, depth 8-36 inches; reddish brown to brown fine
sandy loam.

Subsoil to 2445, depth 8-36 inches; light brown loam.

Swisher County.

Amarillo silty clay loam, depth 0-6 inches: brown and reddish
brown loams. .

Amarillo silty clay loam, depth 0-6 inches; reddish brown to
brown silt loam.

Richfield silty clay loam, depth 0-10 inches; dark brown to
black.

Subsoil to 2441, depth 6-36 inches; reddish brown heavy loam
friable calcareous material at 20 inches.

Subsoil to 2442, depth 6-36 inches; reddish brown clay loam;
loose and friable at 26 inches.

Subsoil to 2443, depth 10-36 inches: black clay loam, 6-16
inches; friable and reddish brown, 16-36 inches.



TABLE 1.—COMPOSITION OF SOILS.

Armstrong County. Childress County.
Amarillo Kirkland > .
Amarillo Silty Clay Silty Clay Amarillo Cottonwood Amarillo
Loam. Loam. Loam. Sand. Loam. Sand.
Surface|Subsoil |Surface |Subsoil |Surface |Subsoil |Surface |Subsoil [Surface |Subsoil [Surface |Subsoil
2471 2472 2477 2478 2426 2427 2428 2429 2430 2432 2575 I 2576
5 i Percent;— |
EHOSD hOT Y A LA e et e ol L R s 0.07 0.04 0.11 0.09 Ol 0.09 0.02 0.02 0.11 0.03 0.02| 0.01
N0y oI e e o B G o e SO e ot e B L S O o 1) .07 .14 .08 .09 .07 .03 .04 .20 .04 ‘03; .02
0 L e N e R e .70 .80 1.00 .94 1.00 1.21 809 85, .69 .88 .20] .16
L e e b o e .47 1826 4.54 A5 2.32 2.66 L7 .19 1573 9.99 .17| .14
IVIagnesiafe oy ot e it T ot el s e e e S .49 .24 3.43 1.09]- 3.04 863 .04 .33 1.09 .40 A15] .20
Aluniaandioxide o IxonY sl s et ar S Uisi b S N0R73 | 12540 | B118875 [ER1216/0) 9.90| 11.91] 2.63 3.62 7.39 1.54 1.49 217
InsolublefandsSolublelSlTcal e e 78.81| 75.33| 66.58 63.90| 72.24| 71.85| 94.94| 93.04| 77.69| 56.05| 97.66| 97.67
THossEon Tenitio NS LNt Ao e A M o 5.87 5.33 9.40 9.42 5.86 6.33 1.43 2.04 8.24| 13.26 .76 .68
Moisturexa i aiie Nas e ol vt st s St i R R Ly w3 Doely 3.38 4.66 4.00 3.66 2.87 50 .95 3.28 6.68 15| 18D
7 Parts Per Million;—
PActiverRhosphoric Acide i G Ran s S sy Sl Bt L LS ] o S e B8 SHE N R A4S SR 8.8 47.5 43. 0L I3l o g 16.2
ACtiverRPOEaSHER Rl e s R e A58 O[Sty GAIREDE e R R ES ORI 6250 ORIED D5 3SRt (55755
YT A A s T SRR S e S I A e PSRt et e S PR 0 0 (e N Q5K Ao 0 0 0 0 0 0
by Percent;—
SUIDHUESEEOXTA R el e Sl SRU e Bt Sl e .03 .04 .04 .02 .06 .03 .10 .16 S .03 .02

WIANVHNVJ SVXW ], HHL 40 STIOS 40 NOILISOdINO))
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TABLE 1.—COMPOSITION OF SOILS—Continued.
Dallam County. Deaf Smith County.
Amarillo Amarillo Amarillo Amarillo
Sandy Loam. Sandy Loam. Sandy Loam. Silty Clay Loam.
.| Deep Deep Deep
Surface | Subsoil|Subsoil |Surface |Subsoil [Surface |Subsoil |Subsoil |Surface |Subsoil |Subsoil
3641 3642 3648 3 3644 3645 3646 3647 2406 2407 2408
Percent;—
Phiasphenic Ncid o bt e s S s st 0.05 0.07 0.06 0.04 0.04 0.08 0.08 0.08 0.07 0.03 0.04
INTEROZeTI s P e e e e e A ) B .07 .08 .06 .06 .05 .08 .07 .06 118 507 205
IRotashifie el a e St P U SRoE el e O L RS B e 521 .49 .56 20 .35 .38 .69 .46 b3 ) .79
B T O M, S SRSl e T R R S e 27 1.05 68565 17 27 B30 .46 9853 .80 1.19 1.43
Nagnesiapsese mion (it o ¥ eIt Moo S s FUO Sy Dl T .18 =31 .38 18 il .14 .29 Sk .47 S7A 79
AluminaiandOxiderof Tnon St S i il el el S L 4.02 6.87 7.56 2154 4595 5.01 8.89 (5741 8.03 6.31 A
Tnselubleiand Soluble:Silica, -9 s oiifomsins i dhphsiin S a0 91.50| 84.34| 74.43| 94.61| 90.43| 89.63| 82.93| 70.83| 81.22| 77.33| 80.90
0SSOl O Nttt der o e et Bty s e ol e il G i B L S DB aii] 3.26 1.59 19897, 2554 3.38 3.38 4.93 4.76 4.48
IVIo1S et st et it o Sk il e R e O O ST Sl S 1514 .16 28018 65 {28 b STl b7 2825 BEOD 3.06
Parts Per Million;—
AetivelPhosphoriceAerd] lne Tl a2 0l fes g LR [N G 85L3 48.1 8.2 16.9 1521558180110 6 MWD S Q] Bl e 200.5 {76558 Rt e
ActivelPotashpy Gl e Trau et Sl L QU S S e S04.3° 10821 2866 6l 1720 5E 165, 001808 17 7004 s s BilloESHINAS SRS I H
2. ve T el delines LR T S RSP e o R T e e e 0 0 0 0 0 OFio ie gos
Percent;—
SulpurlTrioxide = S o imma e e i e e I N s S e [ e 07 R E o B T [ e sl R e R R .10 .06 2

0
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TABLE 1.—COMPOSITION OF SOILS—Continued.

Donley County. " Hall County. Hemphill Co.
Probably - ’ Probably
Amarillo Amarillo Amarillo Alluvial Soil. Amarillo
Sandy Loam. Loam. Sandy Loam. Sandy Loam.
Surface |Subsoil [Surface |[Subsoil [Surface |Subsoil [Surface |Subsoil [Surface |Subsoil
2473 2474 2475 2476 7103 2469 2470 3444 3445
. : Percent;—
RhosphoricoAcidis st Ea i i e e S o vt 0.02 0.02 0.05 0.05 0.06 0.06 0.02 0.04 .002 .002
N0 @ENEECS AT Tty T S L Ll B I S o e L e s .06 .05 12 .06] - .87 .06 207 5] .09 .06
BT s e i o T s T B e R S e R R o0 130 .24 .16 .32 .42 .51 +b2 .38 13D
el e nn CneDae e S e e S e 23 .28 2579 =47 .34 .43 4.44 1.70 .25 +32
Magnesia. . ..... Bk i e e i o Sy e st e s e ey 1503 33 .34 130, kg S 2.09 1.67 20 el
Aluminagand#@xidelofitizontEfwi e S rsiein e inggs S R 3.50 5.34 4.28 8.90 3.90 4.44 .92 6.90 .72 5.35
InsolublesandiESolubl el S111ca) s S e e R 93.58| 90.04!° 85.26| 63.95| 90.76| 90.55| 75.38| 81.94| 90.18 | 88.61
LEY (S A A oy b S SRR S e B S e e e e 3.02 2.90 DA 053 145 2.30 6.09 1t .97 25Ol
Moistarefin e miers i SR e e R e o L e T S .76 1.01 1.47 S 3.89 1.43 2.32 1.98/ 1.26 1:52
5 k : Parts Per Million;—
AlctivesPhosphorichAlcidi s sl sl N s e i st SILOE | Sus avias 97. 14.7 | 142.2 (5063 | AP0l 5 0 5 60 43.5 19.4
AelfivenPobaghic i m e S 2065 8% v 224.7 69 74138954 DT L SATH St sl 52987553
A Iy e e e e s S O e e S A e 0 0 0 0 0 0 (D lsieas 0 0
SulpharsLaoxide. Gt i rg o e e e ST e e Do .03 .05 .03 208 e .06 .03 .02 .03
e 5
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TABLE 1.—COMPOSITION OF SOILS—Continued.

Lipscomb County.

Ochiltree County.

2 3 Probably Richfield
Amarillo Amarillo Alluvial Amarillo Silty Amarillo Silty Clay
Sandy Loam. Sand. Soil Clay Loam. Silty Clay Loam. Loam.
3 Deep 1
Surface [Subsoil [Surface [Subsoil |Surface |Subsoil Surface Surface |Subsoil [Subsoil [Surface |Subsoil
: 3912 3913 3914.| 987 988 989 3906 3907 3908 3909 3910
Percent;—
Bhosphopic Aeidl, Jil b i b i e e 0.04 0.03 0.03 0.02 0205 0.08 0.03 0.09 0.10 0.06 0.11 0.11
INIETOe T s vaeis e b e g s e e Y i ey S .08 .07 .06 .04 .02 12 A2 S .14 .05 Sl .07
POBaSIR ot s S sl S R Gl e kel e e 29 .37 .14 .19 +H0 .56 .48 56 .90 .63 .94 .95
T e T T A S SR e .22 .25 222 .18 553 72 528 7oA 64 1 DB | BESTANG .89 1.29
I T R et o e S oo e .24 20 o 12 e 17 .81 .80 G112 .24 .44 .18 .89 835,
Alumina andiOxidelofilmones SENES S e = 4.01 5.86 1.36 2u37 6.17 453 .87 7.90 722 (IR | U S
Insoluble and. Soluble Silicay, ...o.o ool he 91.41} . 8R.74|- 95.881 9518/ 74.35| 82 .77 84.04 70.76| 64.33| 59.89| 74.42] 74.16
Fosslondlgnition ey, er et G ae s Eonein b il ONAD, 2.98 1.70 1.31|  7.94 4.82 .87 78l 9.63 ey 5.24 4.91
Moisture. i an Ll S R R 1.06 s .60 .56 .69 250, 1559 2.46 2047 2.39 4.48 4.75
Parts Per Million;—
IA'cEiveERhoSphoric P ACId e S N e N e 34.4 1 s o b T L e e e e B R ety 49.4 1586 4.4 | 300.0 | 403.1
ActivelPatdehtee e s S il e e 266505 EDARIEIETH0 0 Tl e S e R R 24 SO 1A 613 N D150 Sl W75 (DN | 743 17
Acidifyie it S SR st e ol R R 0 0 0 OB 0 0 0 0 0 0 0
Percent;—
SulphurEhrioxi de eyt Shikalytret gt | 1 St et oA | op o o S Sl e ot | B s Mo oan | S0 Gt | Dpst S vt |0 st o | e el sl et

(44
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TABLE 1.—COMPOSITION OF SOILS—Continued.

Parmer County. ' Randall County. Swisher County.
Amarillo Amarillo Amarillo Richfield i g
Silty Clay Amarillo Alluvial Soil. Silty Clay Silty Clay Silty Clay Alluvial Soil.
Loam. Sandy Loam. Loam. Loam. Loam.

! Deep 4 . 3

Surface |Subsoil |Subsoil [Surface [Subsoil |Surface |Subsoil |Surface |Subsoil |Surface |Subsoil [Surface [Subsoil |Surface |Subsoil

2417 2418 2444 2449 2445 2450 2441 2446 2442 2447 2443 2448 6756 6757

. Percent;—
PhasphoricAcid., - as. i 0.05 0.05 0.04 0.02 0.03 0.10 0.10 0.06 0.04 0.04 0.07 0.06 0.07 0.07
NI frogen v S o .09 .08 .05 .07 .06 .09 .09 .13 .08 . 101 .06 .09 .07
Eotashalivhiiscas meinidie v il .58 1.18 205 .27 .58 .65 855 .54 .81 2 1.00 .74 .32 1.28
IDTI(E0 & oo b b A B St .40 .38 .91 .83 .47 4.01 7.78 .35 12 2 .43 2:75 Wl 1.72
Vegnesiats e roell el sl 52 .42 2 .32 .66 1,72 .20 26 .92 i .66 1527 .42 33
Alumina and Oxide of Iron. ... QA5 S0 SIS 063 3.96 7.41 6.59 6.70 715410896 8. 7.86 9.69 3.88 3.90
Insoluble and Soluble Silica.. . 81.211°77.39) - 80 141 92 041~ 85 55| 7251 /4,99 8 97| 77.52 82, 82.42] 76.59| 89.57| 88.94
IEQRE! @i EFialoin, s oo noa o6 0.6 6 06 4.41 4.66 3.79 2.44 3.12 7.7 9.28 4.63 5.02 B 4.53 SRRl e
IM 1S huTe R s o 2.46 3.38 2.61 .52 2.24 3.40 3.20 2.00 2.49 25 2.91 395 R R e P
. Parts Per Million;—
Active Phosphoric Acid. ...... 54.6 41.7 78.8 40.0 1T858 8245008 R14313 78320 e 124. DAGTD 407.5 | 310.6
Active Potash. | a0 o bt o 458 8 |- 498.8 | 442,83 |-347.5 [1340,0 | 411.7°| 25630 362.4 4. . ... 436. A4 L 528.7 | 621.2
ACIdiby i Ty e S 0 0 0 0 0 0 0 0 0 0 il 5 e 0 0
Percent;—

Sdlphur Inxedesn, e, 50 .06 L05[ER NS .05 .07 .07 <07 0.8 .08 .07 .08 .08 J05| SN e B
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24 TEXAS AGRICULTURAL EXPERIMENT STATION.
INTERPRETATION OF ANALYSES.

The chemical analysis shows chiefly the relation of the soil to its
content of plant food. The interpretation of the analyses is given in
Table 2. The standards used in this interpretation have been pub-
lished in Bulletin No. 161 of this Stalion, and wi]l not here be re-
peated.

We must, however, call attention to the fact that the corn possi-
bility in bushels per acre for the active phosphoric acid, the active
potash, and the total nitrogen, is hased upon the average quantity of
plant food which was removed by crops from soils containing corre-
sponding quantities of plant food. The figures do not represent the
actual field production which may be expected of the soil, since this
depends upon other factors in addition to the plant food, and for the
further reason that the active plant food presented to plant roots de-
pends upon the depth occupied by the roots. In thig particular local-
ity, moisture conditions are highly important. The figures given show
the relatwwe deficiencies of the soils, and not their absolute deficiencies.
Further, we must point out the fact that soils may vary quite widely
from the average on which these figures are based.

Phosphoric Acid—Acid-soluble phosphoric acid is good in most of
the soil samples. It is low in 2 samples of Amarillo sand, 1 sample
of Amarillo clay, 4 samples of Amarillo sandy loam, 1 sample of
alluvial soil and 1 sample of Amarillo silty clay loam. Active phos-
phoric acid is also present in good quantities in most of these soils.
Some of the samples of Amarillo sandy loam are low in active phos-
phoric acid and may respond tfo fertilizers containing phosphoric acid.

TABLE 2.—INTERPRETATION OF ANALYSIS.

| Corn Possibility in Bu.
Per Acre For
Phos- = -
Type and County. phoric | Potash. | Lime. | Active i Total
Acid. Phos- Active | Nitro-
phoric | Potash. gen.
cid.
Armstrong County— ;
Amarillofloanm Sy e SteR good | good good 30 182 43
Amarillo silty clay loam. ........ good | good high 74 207 43
Childress County— .
Kirkland silty clay loam.........| high good high 74 182 13
Amarillofsamd it R e low fair good 45 80 1153
Cottontwood Toam S st s good good good 74 207 48
Probably Amarillo sand. ........ low good good &5 37 13
Deaf Smith County—
Anarillofclay i S low good good 50 207 38
Dallam County—
Amarillo sandy loam............ good good good 24 137/ 23
Amarillo sandy loam............ fair good fair 12 80 18
‘Amanillofsandvaloameive SRR good good good 45 157 23
Donley County—
Amarillo sandy loam............ low good good 24 120 18
Armarillofloami i s G good good high 40 120 33
Probably Amarillo sandy loam...[........ good good 45 157 28
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TABLE 2—INTERPRETATION OF ANALYSIS.

Corn Possibility in Bu.
er Acre For v
Phos-
Type and County. phoric | Potash. | Lime. Active Total
Acid. Phos- | Active | Nitro-
phaoric | Potash. gen.
Acid.
Hall County— :
Alluvialisoil e e Caetiniie o fa s low good high 50 120 23
Hemphill County—
Probably Amarillo sandy loam. . . low good good 30 157 18
Lipscomb County—
Amarillo sandy loam. iR low good good 24 120 2
Amanillof sandies: eSS T low good good 50 207 18
Ochiltree County— £
AN Tuvaalisoll ity s o e S S good good high 8
Probably Amarillo silty clay loam low good good 33
Amarillo silty clay loam. ........ good good high 48
Richfield silty clay loam......... good good good 33
Parmer County—
Amarillo silty clay loam. ........ good good good 30 182 28
Randall County—
‘Amarillofsandy loam. low good ood 24 157 23
AT vaallsollir e 2 iis s good good igh 50 182 28
Swisher County—
Amarillo silty clay loam......... good good good 3h) 157 38
Amarillo silty clay loam......... good good good 45 182 38
Richfield silty clay loam......... good good good 50 182 38
AlTTvialisoil=s St R r i good good good 74 182 28

Lime.—Lime is good or high in all samples, except one sample of
Amarillo sandy loam, in which it is fair.

Nitrogen.—Nitrogen appears tc be the element most liable to be-
come deficient in these soils. Considering the fact that these soils are
deep, and plants root deeply in them, most of them are well supphed
with nitrogen, and, with some of them the nitrogen content is excel-
lent. The table shows, however, that the nitrogen is in many instances
much the lowest of the rel’xtlve deficiencies and is, therefore, the con-
trolling element. )

Nitrogen is also more easily lost from the soil than the phosphoric
acid or potash. It is-also easily secured from the air by growing
legumes, such as clover, alfalfa, peanuts, ete. By turning these legumes
under, or grazing them off, or feeding them and applying the manure,
the nitrogen secured from the air is returned to the soil for the use of
other crops, such as milo, kafir, cotton, sorghum, etec.

Nitrogen is most likely to be the deficient element in the Panhandle
soils, in case any one is deficient. Phosphoric acid comes next. Ex-
cept on the Amarillo sand, potash is mnot likely to be deficient at all,
at least for some time.
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