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SYNOPSIS

This is the eleventh bulletin dealing, by counties, with the
chemical composition of Texas soils, and discusses the soils of
Bowie, Denton, Freestone, and Red River counties. The up-
land soils of the forested areas of all these counties are some-
what low, on an average, in active phosphoric acid, nitrogen,
and potash, though they are better supplied with potash than
with nitrogen or phosphoric acid. The group of forested soils
generally respond well to fertilizer and the use of fertilizer
on them is usually profitable. Many of them are acid. The
prairie upland soils and the first-bottom soils are much better
supplied with plant-food material. Detailed descriptions and
analyses are given of the various soil types. Methods for
maintaining and increasing soil fertility are discussed.
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THE SOILS OF BOWIE, DENTON, FREESTONE, AND RED
RIVER COUNTIES

G. S. FRAPS

This Bulletin deals with the chemical composition and fertility of
samples of typical soils from four counties in Texas, and is the eleventh
bulletin of a series dealing with the chemical composition of typical
Texas soils. The preceding bulletins are Numbers 99, 125, 161, 173,
192, 13, 244, 301, and 337. Most of the samples analyzed were col-
lected by field agents of the Bureau of Soils of the United States Depart-
ment of Agriculture, in connection with the Texas Agricultural Experi-
ment Station.

Detailed reports of the' surveys, with maps showing the location of
the various soil types, have been published by the Bureau of Soils,
United States Department of Agriculture, and from these reports the
descriptions given in this Bulletin are taken :

Soil survey of Bowie County, Texas, by L. R. Schoenmann et al.,
in cooperation with the Texas Agricultural Experiment Station.

Soil survey of Denton County, Texas, by W. T. Carter, Jr. and M.
W. Beck.

Soil survey of Freestone County, Texas, by H. W. Hawker et al., in
cooperation with the Texas Agricultural Experiment Station.

Soil survey of Red River County, Texas, by W. T. Carter, Jr. et al.,
in cooperation with the Texas Agricultural Experiment Station.

Requests for copies of reports of any soil survey should: be addressed
to the Bureau of Chemistry and Soils, United States Department of
Agriculture, Washington, D. C. The Division of Chemistry has no
copies of these reports for distribution.

MAINTENANCE OF FERTILITY

The following are some of the essentials to the maintenance of soil
fertility :

(1) The supply of nitrogen and vegetable matter in the soil should
be maintained by growing legumes in a proper rotation, and by plowing
these under or grazing them off.

(R) Any deficiency of phosphoric acid in the soil should be corrected
by the proper use of phosphates as a fertilizer. ‘

(3) Any acidity injurious to the crops being grown, if present,
should be corrected by the use of ground limestone or other forms of
lime. Lime is also used for the improvement of the physical character
of the heavy soils poor in lime or for supplying lime for crops which
need a quantity of lime. Lime should be used chiefly in connection
with a systematic legume rotation.
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(4) Any deficiency of potash in the soil should be corrected by the
use of potash fertilizers.

Maintenance of Humus and Nitrogen. The maintenance of. the humus
or vegetable matter in the soil is essential to fertility. Partly decayed
vegetable matter, sometimes termed humus, in sufficient quantity, im-
proves the capacity of the soil to hold a favorable amount of water, en-
ables it to break up into a good condition of tilth when plowed or
cultivated, and aets in other favorable ways. Humus also contains most
of the nitrogen of the soil. :

Some soils produce good crops for a long time without additions of
vegetable ‘matter, but for permanent productiveness, vegetable matter
must be added sooner or later. Vegetable matter may be supplied in
barnyard manure, which is excellent- when sufficient quantities can be
secured, but barnyard manure cannot always be secured in large eonugh
juantities. Legume crops, which have power to take nitrogen from the
iur, may then be grown in rotation with other crops, and either turned
ander or grazed off. If the crop is heavy, it is best to allow it to become
1early mature before turning it under. To graze off the crop is better
han to turn it under, as some of its feeding value is secured when the
rop is grazed, while the droppings from the animals, together with the
iquid excrement, return to the soil the bulk of the plant food taken up
yy the crop. To make the crop into hay, and save the manure from the
1ay, is not as good for the soil as grazing off the crop, since a large part
if the plant food in the hay is logt. When the legume is made into hay
o be sold, the land probably gains little nitrogen and actually loses
thosphoric acid and potash.

Crops other than legumes add vegetable matter to the ‘soil when
lowed under or grazed off, or are suitable for cover crops to reduce
osses from leaching or washing when the land would otherwise be bare,
ut legumes are the'only plants which can fix the nitrogen of the air
nd place it in the soil in forms suitable for the use of other crops:
for this reason it is best to grow legumes for hay, forage, or renovating
rops whenever possible. '

The maintenance of the nitrogen content of the soil is'more important
han the maintenance of the humus content. Nitrogen may be pur-
hased as a fertilizer, but it is expensive when bought in-this way; and
rdinarily a farmer cannot afford to buy enough of it to keep the

itrogen content of his land from decreasing. The only practical way
> maintain the nitrogen content of the soil when ordinary farm crops
re grown is to secure nitrogen from the air by growing legumes.’ The
itrogen fixed by leguthes can then be utilized for cotton, corn, kafir, or
milar crops. The kind of legumeé best to grow ‘depends upon the
imate and other conditions, which vary with different sections of the
tate and with different conditions of farming.

Phosphoric Acid. Texas soils are frequently deficient in phosphoric
id. This Bulletin contains statements of the probable deficiencies in
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phosphoric acid of the soils of the counties described. A discussion of
the use of phosphatic fertilizers is given in Bulletin 167. Deficiency
of phosphoric acid may be easily and profitably corrected by the use of
acid phosphate as a fertilizer.

Acidity. Some soils contain organic or inorganic acids. Some crops
such as clover, alfalfa, barley, and rye do not grow well on acid soils.
There are other crops, such as cowpeas and watermelons, which do well
on acid soils. Acidity may be corrected by the use of hydrated lime,
ground oyster shells, air-slaked lime, or ground limestone rock. A
number of acid soils are found to occur in the counties described in this
Bulletin. The acidity of some of the soils is slight, while that of others
is high. Acidity is discussed more fully in Bulletin 243.

Potash. While the soils of Texas as a rule contain enough potash to
produce good crops, there is some variation and some soils need potash
as a fertilizer. In general, potash is the least often needed of the three
plant foods, nitrogen, phosphoric acid, and potash. Plants can take
up more potash than they need.

The needs for potash of the various types of soils here studied are
indicated by the tables of analyses and interpretation of results given
later. Some of the soils described are low in active potash compared
with other soils of the State, though they are much better supplied with
potash than with phosphoric acid or nitrogen.

How to Use the Analyses

Analyses of the soils are given in connection with the descriptions
of the various types of soil. The interpretation of the analyses is also
given and there discussed.

If a soil well supplied with plant food does not give good yields it is
obvious that some condition other than plant food controls the yields.
The physical condition may be poor, either in respect to cultivation,
drainage, or otherwise. In some instances it may contain injurious
substances, such as alkali. Plant diseases also may be present.

If the soil is well supplied with total plant food, but low in active
plant food, attempts may be made to increase the activity of agencies
which make the plant food available, by means of additions of manure,
of green crops plowed under, or if the soil needs lime, by additions of
lime or ground limestone in connection with a legume rotation.

If the crop yields are low and the plant food of the soil is deficient,
fertilizer should be used. The depth of the soil, the character of the
subsoil, and the season, influence the yield of crops as much as the plant
food, which can be seen by observing the variation in yields on the same
land from one year to another.
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EXPLANATIGON OF TERMS

Total phosphoric acid is the entire quantity of phosphoric acid con-
tained in the soil. It cannot all be taken up by plants at once, for only
a small portion is immediately available.

Active phosphoric acid is the phosphoric acid soluble in 0.2 normal
nitric acid. As shown in Bulletins 126 and 276, there is a relation
between the active phosphoric acid of the soil and the amount of phos-
phoric acid which crops are able to take from the soil in pot experi-
ments. There is a closer relation between the active phosphoric acid
of the soil and the needs of the soil for phosphoric acid as a fertilizer,
than between the total phosphoric acid and the needs of the soil.

Total potash represents the entire amount of potash in the soil. Some
of this is locked up in highly insoluble silicates, and may not become
available for the use of plants in centuries. The total potash does not
show how much may be taken up by plants.

Acid-soluble potash is the amount of potash which is dissolved by
strong hydrochloric acid. As pointed out by Hilgard, there is a relation
between the acid-soluble potash of the soil, and the wearing qualities
of the soil. (Fraps’ Principles of Agricultural Chemistry, page 171.)

Active potash ig the potash soluble in 0.2 N nitric acid. It represents
potash which can be readily taken up by plants, as shown by pot experi-
ments in Bulleting 145 and 325.

Total nitrogen is the entire quantity of nitrogen present in the soil.
As shown in Bulletin 151, there is a relation between the total nitrogen
of the soil, and the nitrogen which can be taken from it by crops in pot
experiments. The total nitrogen is therefore an index as to the needs
of the soil for nitrogen, although the nitrogen in worn soils is not as
available as that in new soils.

Acid-soluble lime is the lime which is dissolved by strong hydrochloric
acid. According to Hilgard, the amount of lime found by this method
is a valuable indication as to the fertility of the soil.

Basicity. This term is applied to the bases (chiefly lime) which
neutralize the 0.2 N nitric acid in the method for determining active
phosphoric acid and active potash. This term is merely used as a con-
venient one for the determination referred to. If all the acid is neutral-
ized, the basicity is 10 per cent or 200,000 pounds of base (carbonate of
lime) to 2,000,000 of the soil. o

Acidity here determined is the amount of lime required to neutralize
the soil as ascertained by the Veitch method. Acidity is discussed in
Bulletin 243. ‘

Corn possibility represents the average amount of plant food which is
withdrawn by plants in pot experiments from soils containing similar



10 BULLETIN NO. 375, TEXAS AGRICULTURAL EXPERIMENT STATION

amounts of active phosphoric acid, active potash, or total nitrogen. It
is based on 2,000,000 pounds of the soil.

The corn pos51b1ht} is not claimed to indicate the possible yield from
the soil, as this depends upon other conditions in addition to the fertility
of the soﬂ. According to David D. Long, however, there is a close
relation between the average yields of corn, oats, wheat, and cotton
given by census reports for Southeastern States (also Texas), and the
corn possibility as shown by the chemical analysis of some common
types of soil, converted into terms of these other crops (The:Fertilizer
Green Book, December, 1922). The corn possibility is a convenient
way of comparing amounts of various foods in the soil. For example,
with the Bowie very fine sandy loam of Red River County, the corn
possibility for active phosphoric acid is 12, for the active potash 61, and
for total nitrogen 13. The soil is probably deficient both in phosphorie
acid, and in nitrogen, and it is less likely to be deficient in potash.

The experiments on which this interpretation is based are published
in Bulletins 126, 145, 151, 178, 267, and 355, and the method is dis-
cussed in Bulletins 213 and 355.

AVERAGE COMPOSITION OF THE SOILS OF THE COUNTIES
STUDIED

The average composition of the soils is given in Table 1. The soils
are divided into four groups: the upland forested soils, the upland
prairie soils, the second-bottom or terrace soils, and the first-bottom or
alluyial soils. The term “forested” refers to the original condition. of
the soils, as they are now largely in cultivation. The upland forested
soils studied in this Bulletin are usually low in active phosphoric acid
and nitrogen. They are a little better supplied with active potash.
A number of them in Bowie, Freestone, and Red River Counties are
acid, but they are not acid in Denton County. The subsoils are likewise
low in plant food and they are more acid than the surface soils.

The upland prairie soils are better supplied with plant food and with
lime than the forested soils. They contain two or three times as much
‘active plant food or total nitrogen as the forested soils. While many of
them are limestone soils, a few are acid, especially in Bowie County.

The second-bottom or terrace soils are located above overflow. They
_are somewhat better supplied with plant food than the upland forested
- soils but are not as well supplied as the prairie soils. These soils are
quite low in nitrogen in Freestone and Denton Counties.

The first-bottom soils are sometimes subject to overflow. They are
much better supplied with plant food than the other groups of soils
discussed in this Bulletin. While some of them are slightly acid, most
of them are well supplied with lime. They contain 4 to 8 times as
much active phosphoric acid, 2 to 3 times as much active potash, and
2 to 4 times as much total nitrogen as the upland forested soils.
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CROP-PRODUCTION POWER OF AVERAGE SOILS

Table 2 contains the number of crops of 40 bushels of corn that could
be produced by the plant food in an acre to the depth of seven inches
(two million pounds), provided all the plant food could be extracted

by the plants, in the groups of soils as averaged in Table 1.

The total

-phosphoric acid of the upland forested soils could produce 31 to 51

Table 2.—Number of crops of forty bushels of corn which would be produced by the plant
food in two million pounds of soil (an acre 7 inches deep).

Total ! Acid-
Phosphori¢c| Nitrogen Soluble
Acid Potash
Upland (Forested) Surface Soil
T SR TR i U e R et e ) 33 18 70
Denton County (Cross Timbers)................... 51 13 45
] G G0 T e G R el o ol gl Mg ot e e 31 14 50
Red River County..... AT e e SR e e 39 21 75
‘Upland (Prairie) Surface Soil
Bowie County. .. 0% Lo oo ot el R SR K 43 22 165
Denton County (Grand Prairie), ... 7. .. ... iuioins 18 36 220
Denton County (Black Prairie). . .« .. .c.ovuvovnio. 57 29 190
R T BN i A L S R R L 52 37 190
o L T R S 66 44 135
‘Second Bottom (or terrace) Surface Soil
2l 0T Y R B R SN R TS N o L e el e 46 21 65
DSREORFGORNTY.. 2000 U e e i o el T 35 88 130
RFCESEORCIEDIIEN . . i v 5 o v S, Sotndid 5 3t £ ne riee 18 8 30
T e e R S BT e e o 28 53 35
First- Bottom Surface Soil
Bowie-Couhtv. o0 T S SR e T N e el 74 31 250
T e T S e S BN S e R B SRR ST 85 45 215
FIOOSLONE COMBING . . o« - 5085 e fiage o s s w55 s o0 70 43 175
e BUVer-CONNLY. oo 5 com s e 0 diee e vie s e 93 39 345
Table 3.—Interpretation of analyses of soils averaged by groups.
Corn Possibility Two
Million Pounds
= Phos-
Active phoric | Potash Lime
Phos- Nitro- | Active Acid
phoric gen Potash
Acid
Upland (Forested) Surface Soils
ONe COUDEY. 4, v s L s 18 18 50 good fair good
Denton County (Cross Timbers) 12 13 61 fair fair fair
Breestome-County. .. ... ..i.- 12 18 50 fair fair fair
Red River County......... .. 12 23 61 good fair good
Upland Prairie Surface Soil
Bowie 'County. ..., <. ¢ . /i Ao 24 23 105 good good good
Denton County (Grand Prairie) 18 33 105 good good good
Denton County (Black Prairie). 30 28 125 good good high
. Freestone County............ 35 33 105 good good good
Red River-County. ... .;.:..- 3D 38 61 good good high
-Second Bottom or Terrace i
Bowie County. ..« ---.aiwans 24 23 50 fair fair fair
Denton County 18 28 105 good ood good
Freestone County o e 30 13 38 low ow good
3 Red River County......... . 6 8 50 fair low low
First Bottom .
BowierCountvey .« i 4. J0n w5 45 23 115 good good good
Denton County 45 23 94 good good high
Freestone County............ 30 28 94 good good good
Red River County........... 45 18 94 good good good
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crops of 40 bushels of corn, the acid-soluble potash could produce 13
to 21 crops, and the total nitrogen 45 to 75 crops. The upland prairie
soils and the second-bottom soils average much better, as can be seen
in the table.

Table 3 contains the corn possibility. of the groups, derived from
Table 1. The corn possibility of the active phosphoric acid varies from
6 to 45 bushels, the active potash from 38 to 125, and the total nitrogen
from 8 to 38 bushels. These figures show the importance of adding
nitrogen and phosphoric acid to these soils, and that potash is less

important.
POT EXPERIMENTS

The needs for plant food of some of the soils discussed in this Bulletin
were studied by growing the plants in pots containing portions of the
soils, to which various forms of plant food were added. In making
these experiments, 5,000 grams of soil were placed in a galvanized iron
pot, and to one or two pots, a complete fertilizer (KPN) was added.
To one or two more pots nitrogen and potash (NK) were added,
phosphoric acid being omitted. The difference between this pot and the
pot with the complete fertilizer shows the need of the soil for phosphoric
acid. To one or two more pots, phosphoric acid and potash (PK) were
added, nitrogen being omitted. The difference between this pot and
that with the complete fertilizer shows the need of the soil for nitrogen.
To a third set of one or two pots, nitrogen and phosphoric acid (NP)
were added, potash being omitted. The difference between this pot
and the pot receiving the complete fertilizer shows the effect of potash.
The tables show the weights of the crops secured with the different
additions, and also the amounts of phosphoric acid, potash, or nitrogen
removed from the pot by the plants grown in the experiments. This is
expressed in bushels of corn to the acre. The soil in pot experiments
is under favorable conditions, and it is possible for the plants to take
up more plant food from the same quantity of soil than would be the
case under field conditions. It is also possible for a greater growth to
be produced. There might be a considerable difference between the
crop receiving the complete fertilizer (KPN), and the crop which had
no potash (PN), in the amount of crop produced, and yet the crop
produced without potash might be equal to the possibility of production
under the climatic conditions prevailing. Thus the soil would appear
deficient in the pot experiment, while for all practical purposes it would
not be deficient. This is the reason why the plant food withdrawn is
expressed in bushels of corn to the acre. It shows the relative possibility
of the soil to furnish plant food for crops in pot experiments.

FERTILIZERS FOR THE SOILS STUDIED

The soils studied may be divided into several groups with respect to
their relation toward fertilizers.
The upland soils, originally forested, of all these counties, are gen-
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erally somewhat low in plant food, especially phosphoric acid and nitro-
gen, and generally respond well to fertilizers under favorable seasonal
conditions. The use of fertilizers is generally advisable for field crops,
but especially for truck and fruit crops. Fertilizers suggested for use
are given in other publications of the Experiment Station. In general,
the light soils are likely to need more potash than the heavier soils.

The black calcareous prairie soils, especially the Houston soils, do not
respond well to fertilizers, and at present we cannot recommend fertil-
izers to be used on them, but recommend legume rotation and manure.

The non-calcareous prairie soils will probably respond to fertilizers,
though they are at present in less need of them than are the calcareous
prairie soils.

The first-bottom soils are well supplied with plant food and generally
do not need fertilizers so much as the upland forested soils. Where they
produce a heavy growth of stem and leaves but do not fruit well, applica-
tions of acid phosphate may correct this condition. Where the pro-
ductiveness has begun to decrease, due to cultivation over a period of
years, fertilizers will probably be of advantage.

USE OF LIME

A number of the soils described in this Bulletin are acid. Acidity
can easily be neutralized by means of lime, as described in Bulletin 243.

The use of lime on sandy soils which are well drained, such as
Norfolk, Ruston, or Orangeburg soils, is not to be advised except in
connection with a legume rotation, for the reason that application of
lime is likely to stimulate the production of nitrates and cause loss of
the nitrogen of the soils during the winter months. The acidity of
these surface soils is usually not high enough to be injurious to crops
ordinarily grown.

The use of lime on the heavier, less porous soils, such as the heavier
soils of the Lufkin, Crowley, and Susquehanna series, is more likely to
be of advantage. It will not only correct the acidity, which is some-
times high, but may also improve the physical character of these soils
so that they break up into a better tilth under cultivation. However,
it would be better to use the lime in connection with legume rotation
on these soils also. The lighter or more sandy soils of these series are
less often acid than the heavier soils.

The black prairie soils of the Houston series, and some others, and
many of the first-bottom soils, contain an abundance of lime and are

not acid.
SOILS OF BOWIE COUNTY

Bowie County is located in the northeastern corner of Texas. The
elevation ranges from about 200 to 450 feet above sea level. There are
three surface divisions, consisting of (1) broad ridges extending east
and west through the central part of the county, (2) somewhat lower
land south and north of the central ridge, and (8) alluvial belts along
the rivers. The chief crops are cotton, corn, oats, and peanuts. Cow-
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peas, sweet potatoes, sorghum, and various other vegetables are produced,
as well as some live stock. ;

Table 4 contains the acreage and percentage of the areas occupied by
some of the types of soils which occur in Bowie County. Thirty-four
types were mapped, divided into seventeen series. A key to the classifi-
cation of the soils is given below.

The Susquehanna very fine sandy loam occuples 18.0 per cent of the
county, the Bowie very fine sandy loam 17.5 per cent, and the Susque-
hanna silt loam 8.5 per cent. These three are upland soils. The
Ochlockonee very fine sandy loam, which is the chief alluvial soil, occu-
pies 4.7 per cent of the county.

The average composition of the groups of soils is given in Table 1.
It is seen from the table that the forested uplands contain less plant
food than the prairie upland or the bottom lands and on an average are
low in both phosphoric acid and nitrogen.

The chemical composition of the various types of soils is contained in
Table 5. Table 4 contains the interpretation of the analyses of the
various soil types.

An examination of the analyses shows that nitrogen is needed which
may be supplied by a legume rotation which also furnishes vegetable
matter. Fertilizers containing phosphoric acid and nitrogen are needed
on the upland forested soils. The upland forested soils are better sup-
plied with active potash than with nitrogen or phosphoric acid but are
still low in active potash. The other groups of soils are better supplied
with plant food, but are likely to respond to fertilizers.

These results indicate that one of the first needs of the upland soils
of this county is a legume rotation, accompanied by the use of phosphoric
acid, nitrogen and potash in fertilizers.

Pot Experiments on Soils of Bowie County

Pot experiments were made on the soil and subsoil of only one type
of this county, the deep phase of the Susquehanna very fine sandy loam,
for testing need for nitrogen only. The results of these are given in
Table 6. The weights of the crops with complete fertilizer are given
in the first column and those without nitrogenous fertilizer in the second.
The nitrogen withdrawn in the pot experiment expressed in hushels of
corn to the acre is given in the next column. This is 18 to 24 bushels
for the first crop. The yields fall off rapidly in succeeding crops, show-
ing the importance of nitrogen.

Classification of Soils of Bowie County

Upland soils of the forested area:
Non-calcareous, gray to brownigh-gray surface soils with friable
sandy clay subsoils:
Subsoil pale yellow—Norfolk soils.
Subsoil yellow above, red mottled below—Bowie soils.
Subsoil reddish yellow to yellow red—Ruston soils.
Subsoil red—Orangeburg soils.
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14934
14940
14941
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14939

14963
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14956
14957

14966
14967
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14973
14974

Pled?er Clay-subsoil.........\. R

PortlandtGlav-sorEacel s 100w i os jee g s By
RPortiand ClavisnbBsoll r sl armeis s o Wi s i
Portland Silty Clay Loam-surface. .............
Portland Silty Clay Loam-subsoil...............
Portland Very Fine Sandy Loam-surface........
Portland Very Fine Sandy Loam-subsoil.........
Average Ruston Fine Sandy Loam-surface. ... ...
Average Ruston Fine Sandy Loam-subsoil.......
Average Ruston Very Fine Sandy Loam-surface. .
Average Ruston Very Fine Sandy Loam-subsoil. .
Sumpter Clay-surface. ... .. . .v.. it s s
SumbEer CIavEsMBROML. 5 oo oeun, o s s ales & g o
Susquehanna Clay Loam-surface. ..............
Susquehanna Clay Loam-subsoil................
Average Susquehanna Silt Loam-surface.........
Average Susquehanna Silt Loam-subsoil. . .......
Average Susquehanna Very Fine Sandy Loam-
SHrlReer M ol - e L. P S R R e R
Average Susquehanna Very Fine Sandy Loam-

RS U DB HNTE L A el e R L
einiyiClav=suriace. 1ok o im L e
Trinity Clay-subsoil
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Y AROIR NG avERuDSOl el 0 b e e
Average Yahola Silt Loam-surface. ... ..........
Average Yahola Silt Loam-subsoil..............
Yahola Very Fine Sandy Loam-surface..........
Yahola Very Fine Sandy Loam-subsoil. . ........
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Table 5.—Analyses of soils of Bowie County.

Phosphoric Acid 3 Potash Acid
—— F ——— | 'Nitro- Soluble,
Lab. E gen Acid Lime, = )
No. Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per Per Cent Per Per Per Cent
Cent | Million Cent Cent Million
14880 | Bastrop Clay-surface.......................... .081 22 .078 e, v | R S .92 1.90 0
14881 | Bastrop _Clag-subsoil .......................... 20721 281 .042 1.36 .09 124 1.36 2.80 230
14874 | Bowie Fine Sandy Loam-surface................ .022 9 .019 .48 .05] 51 .05 B 7) 0
14875 | Bowie Fine Sandy Loam-subsoil................ 044 7 029 .58 .21 90 .06 15 700
14877 | Bowie Very Fine Sandy Loam-surface........... .014 11 .055 .28 .07 61 2.23 <25 230
14878 | Bowie Very Fine Sandy Loam-subsoil........... .026 5 .040 .35 .20 71 .21 .50] 1100
14879 | Bowie Very Fine Sandy Loam-surface........... .029 6 .031 .30 23 59 R 2] 15 1600
14882 | Bowie Very Fine Sandy Loam-surface........... .073 7 .037 .42 g | 34 .08 .10 0
14883 | Bowie Very Fine Sandy Loam-subsoil........... .107 D .037 .54 1.41 58 .14 15 1100
14876 | Bowie Very Fine Sandy Loam-subsoil........... .015 5 .031 .45 .16 75! .18 .30 2100
14886 | Bowie Very Fine Sandy Loam-surface........... .043 27 .041 1:204]. . .39 130 7 .30 230
14887 | Bowie Very Fine Sandy Loam-subsoil. . ......... .061 7 .034 .47 .20 124 .32 .40 700
Average Bowie Very Fine Sandy Loam-surface. . . .040 13 .041 .58 .20 71 .66 .20/ 515
Average Bowie Very Fine Sandy Loam-subsoil . . . .050 6 .036 .45 .49 82 2% .34 1250
14870 | Crowley Silt Loam-surface..................... .029 10 .108 {57 10! 55 .26 .03 900
14871 | Crowley Silt Loam-subsoil. .. .................. .017 7 .063 .56, Ll 43 .07 .20 900
14969 | Crowley Silt Loam-subsoil (deep)............... .084! 6 .082 .99 .36 121 A | .50 0
14893 | Leaf Very Fine Sandy Loam-surface............ .057 40 .044 .34 .07 74 .14 .45 230
14894 | Leaf Very Fine Sandy Loam-subsoil.......... .. .032 10 .029 .74 .10 58 o b | .30 1100
14895 | Leaf Very Fine Sandy Loam-deep subsoil........ .044 &} .032 . 80! sl 140 .09 .50 2800
148990 T callan  CIAURITERGE. oF T e Lo e a el .072 29 .089 .45 .30 214 A3 .90 3800
14900 | Lufkin Clay-sabsoil.. .. .................. 070 9 .051 .45 .22 119 .46 1.05] 400
14896 | Lufkin Silty Clay Loam-surface................ .028 13 .051 .08 .06 67 .19 .45 900
14897 | Lufkin Silty Clay Loam-subsoil. . .............. .048 12 036, .70 .08 73 .18 .60 900
14898 | Lufkin Silty Clay Loam-deep subsoil......... ... .021 14 .037 12 2 | 95 .28 .80 700
14890 | Lufkin Silt Loam-surface...................... .035 36 .084 .34 .07 113 .60 .40 900
14891 | Lufkin Silt Loam-subsoil . .. ................... .120 11 .045 .64 .04 134 .30 .65 700
14892 | Lufkin Silt Loam-deep subsoil.................. .013 9 042! .28 .07 14 Y .70 900
14901 4 et DUy B EReB Ll il e b s an s e e .134] 159 .103 2.40 .78 353 1.58 3.45 0
14902 | MBller Clay-aubsoil il o v is e s s .092) 183 .077 2.39 1.14 275 2.13 2,95 0
8369 | Miller Very Fine Sand-surface. . ............... .065| 269 .031 .82 27 58 2.54 5.02 0
14906 | Miller Very Fine Sand-surface................. .057 24 .023 1.78 .16 171 1.50, 3.25 0
14507 | Miller Very Fine Sand-subsoil.................. .082| 331 .019 2.08 15 139 1.63 3.30 0
Average Miller Very Fine Sand-surface.......... .061 147 .027 1.30 .22 114 2.02! 3.98 0
14908 | Miller Very Fine Sandy Loam-surface........... .090| 355 .073 2.05 .30 113 1.5 3.85 0
14909 | Miller Very Fine Sandy Loam-subsoil. . ......... 113 234 .072 2.64 .69 261 .96 2.40 0
14903 | Myatt Silty Clay Loam-surface. . .............. .045 27 .055] .68 12 53] .14 .40 0
14904 | Myatt Silty Clay Loam-subsoil................. .030 26 .032 .83 .28 115 33 i 230
14905 | Myatt Silty Clay Loam-subsoil................. .014; 19 .028 .94 .24 105 735! .95 0
14912 | Myatt Silty Clay Loam-surface. . .............. 067 29 .109 1.26 .23 154 .25 .45 900

8T
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Table 5.—Analyses of soils of Bowie County—(continued).

Phosphoric Acid Potash Acid
—————————— 1 Nitro- - Soluble,
Lab. gen Acid Lime,
No. Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per er Cent Per Per Per Cent
Cent | Million Cent Cent | Million
Average Ruston Very Fine Sandy Loam-subsoil. . .030 .026 3 800
14903 | SUMEFCIRVRMTERCE .. . o s nons i nnss e .065 79 .065 1 0
14964 | Sumter Clay-subsoil. . .........c.oouvuuvnenen s .062 L R S 1. 0
14965 | Sumter Clay-subsoil. . . ............ ... 0390 =5 .041 L 0
14956 | Susquehanna Clay Loam-surface. . ............. .035 11 .053 . 2800
14957 | Susquehanna Clay Loam-subsoil................ .024 .029 33 1600
14949 | Susquehanna Silt Loam-surface. . .............. .036 : i) 056 5 1100
14950 | Susquehanna Silt Loam-subsoil................. .064 5 .038 13 230
14951 | Susquehanna Silt Loam-deep subsoil. ........... .022 7 .031 ) 230
14952 | Susquehanna Silt Loam-subsoil. ................ .122 BRI T ¢ AN 15 2800
14953 | Susquehanna Silt Loam-surface. . . ............. .088 6 .075 5 460
14954 | Susquehanna Silt Loam-subsoil................. .032 9 .036 1100
14955 | Susquehanna Silt Loam-deep subsoil. . . .043 5 .055 2100
Average Susquehanna Silt Loam-surface .062 10 .066 780
Average Susquehanna Silt Loam-subsoil. ; 057 6 .040 1292
7619 | Susquehanna Very Fine Sandy Loam-surfac 035 20 .059 0
7620 | Susquehanna Very Fine Sandy Loam-subsoi 023 16 .034 432
14958 | Susquehanna Very Fine Sandy Loam-surfac 032 12 .048 0
14959 | Susquehanna Very Fine Sandy Loam-subsoil. 017 7 036 460
14960 | Susquehanna Very Fine Sandy Loam-surface. .056, 7 .036 1100
14961 | Susquehanna Very Fine Sandy Loam-subsoil. .047 5 .030 2800
14962 | Susquehanna Very Fine Sandy Loam-deep su
QOIPRLEE o Yoy dhy L AT 1 T Bl 016{ 5 .031 1, 1600
Average Susquehanna Very Fine Sandy Loam-
L R P e D 041 13 .048 51 .10 94 .30 ¥5 367
Average Susquehanna Very Fine Sandy Loam-
T | Y G N o i e W A e 026 8 .033 .76 «20 112 A3 .24 1323
14966 | Trinity Clay-surface. 059 120 .129 1.08 .23 198 1.32 2.45 0
14967 1 T rintty (Glav-subsollsar. 0 s un i i s s g 075| 149 .239 .98 .56 491 1.36 2.80 0
14968 1 “Pnvy-Clavesubaoilis 1000 Lo e i s s 016 b e (ST T 1.61 .46 259 1.10 1.85 230
149975 | Nahola Claymmrthe s « 5wz o i vinn vs s cvns o s 106| 199 .088 2.36 .96) 321 3.66 7.40 4]
149%6 1 FahOlarClay-SaBEoilL S 057 to o a o onte i tss v s 093] 297 .029 B R B 98 3.09 825 0
14910 | Yahola Silt Loam-surface...................... 121| 349 .094 2.60 .15 455 1.72 3.75 \]
14911 | Yahola Silt Loam-subsoil. . .................... 122| 319 .047 2.08 .85 259 2.76 5.85 0
14970 | Yahola Silt Loam-surface. .. ... .05 .ocvuineensos 112 350 .069 2.29 .80 384 1.97 5.00 0
14971 | Yahola St Loant-atibsoils & . . «cu«Adewuaialiios 116) 385 .082 1.57 .41 356 2.04 1.40 0
14972 | Yahola Silt Loam-deep subsoil . ... ... P ac P i 048 400 .025 2.08 7 186 1.93 4.15 0
Average Yahola Silt Loam-surface.............. 117} 350 .082 2.45 .78 419 1.14 4.38 0
Average Yahola Silt Loam-subsoil. . . .. 095 368 .051 1.91 .54 20710 % 3.80 0
14973 | Yahola Very Fine Sandy Loam-surface. 029 315 .039 215 B 79 2.42 4.95 0
14974 | Yahola Very Fine Sandy Loam-subsoil.......... 078 374 017 1.80 .30 105 2.30 4.90 0
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Table 6.— Pot experiments on soils of Bowie County.

‘Weight Crops in Corn
Grams Possibility of
- Plant Foo
Type—Name With ‘Withdrawn,
Complete | Without in Bushels.
Fertilizer | Nitrogen Nitrogen
7619 Susqu}tihanna Very Fine Sandy Loam—deep
phase
Surface soil—1st crop—corn, 1915. 2745 17.6 24
Surface soil—2nd crop—sorghum, 1915 20.5 2.8 2
Surface soil—3rd crop—corn, 1916 . 29.0 8.4 13
Surface soil—4th crop—sorghum, HGA6. 1 aler it 29.4 139 4
7620 Susquehgnna Very Fine Sandy Loam—deep ;
phase.
Subsoil—1st crop—-corn, 1915................. 28.1 3357 18
Subsoil—2nd crop—sorghum, 1915. .. ......... 11.5 1.2 2
Subsoil—3rd crop—corn, 1916. .. ............. 155 2.0 S
Subsoil—4th crop—sorghum, 1916............. 22.8 1.6 3

Soils with heavy subsoils:

Gray to brownish surface soils with red or mottled red, yellow
and gray plastic subsoils—Susquehanna soils.

Brown to brownish-gray surface soils, subsoil mottled red and
drab, or red, yellow, and drab stiff heavy subsoils—Crowley
soils.

Gray or mottled gray and brownish surface soils with mottled
gray or yellow and gray, compact, impervious clay subsoﬂs,
poorly drained—DLufkin soils.

Upland calcareous soils of the prairie area:

Gray to brownish surface soils with red or mottled red, yellow and
gray plastic subsoils, with underlying calcareous clays or marl—
Oktibbeha soils.

Chocolate-brown surface soils, subsoil chocolate-red—Bastrop soils.

Greenish-yellow surface soil, subsoil greenish-yellow and grades
into white chalky material—Sumter soils.

Alluvial soils:
First-bottom soils, subject to overflow:

Surface brown to mottled brown and drab with brown or mottled
yellow and gray subsoils, non-calcareous—Ochlockonee soils.

Surface black with brown to mottled gray, and yellow subsoils,
calcareous—Trinity soils.

Surface and subsoil chocolate-red—DMiller soils.

Surface and subsoil chocolate-red, subsoil coarser in texture and
lighter in color than subsoil—Yahola soils.

Surface chocolate brown, subsoil chocolate-red—Portland soils.

Surface black, subsoil chocolate-red—DPledger soils.

Second-bottom soils not subject to overflow :

Surface soil gray to brownish, or mottled gray and brownish,
subsoils gray to mottled gray and yellow, with a tough red and
yellow impervious deep subsoil—Leaf soils.

Surface soil gray to dark gray with impervious subsoil gray to
mottled gray and yellow in color, poorly drained—Myatt soils.
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Key to Soil Types of Bowie County Arranged Alphabetically

Bastrop clay.—Upland calcareous soils of the prairie area, chocolate-
brown surface soils, chocolate-red subsoil.

Bowie series—Upland, well drained soils of the area originally
forested, non-calcareous, gray to brownish-gray surface soil, yellow
upper subsoil, red lower subsoil.

Crowley silt loam.—Upland soil of the original forested area non-
calcareous with dark gray to brown surface soil and heavy mottled gray
and brown subsoil.

Leat very fine sandy loam.—Second-bottom soil, not subject to over-
flow, gray to brownish surface soil, with a tough red and yellow im-
pervious subsoil.

Lufkin series.—Upland soil of the forested area, non-calcareous, with
heavy subsoils. Gray or mottled gray and brownish surface soils with
mottled gray or yellow and gray, compact, imperious clay subsoils,
poorly drained.

Miller series.—First-hottom soils, subject to overflow.

Myatt series.—Second-bottom soils, not subject to overflow. Surface
soil gray to dark gray with impervious subsoil gray to mottled gray and
yellow in color, poorly drained.

Norfolk series.—Upland soils, originally forested area, well drained,
non-calcareous with gray to brownish-gray surface soils and pale yellow
friable clay subsoil.

Ochlockonee series.—First-bottom soils, subject to overflow. Surface
brown to mottled brown and drab with brown or mottled yellow and
gray subsoils, non-calcareous.

Oktibbeha series.—Upland calcareous soils of the prairie area. Gray
to brownish surface soils with red or mottled red, yellow and gray plastic
subsoils, with underlying calcareous clays or marl.

Orangeburg series.—Upland well drained non-calcareous soils of the
forested area. Surface soil gray to brownish gray, subsoil friable red
sandy clay.

Pledger series.—First-bottom soils, subject to overflow. Surface
black, subsoil chocolate red. ;

Portland series.—First-bottom soils, subject to overflow, surface choco-
late brown, subsoil chocolate red.

Ruston series.—Upland soils of the forested area, well drained, non-
calcareous. Gray to brownish-gray surface soil with reddish-yellow to
yellowish-red friable sandy clay subsoils.

Sumter series.—Upland calcareous soils of the prairie area. Green-
ish-yellow surface soil, subsoil greenish-yellow and grade into white
chalky material.

Susquehanna series.—Upland soils of the forested area, non-calcareous,
with heavy subsoils. Gray to brownish surface soil with red or mottled
red, yellow and gray plastic subsoils.

Trlmty series.—First-bottom soils, subject to overflow. Surface black
with brown to mottled gray, and yellow subsoils, calcareous.



SOILS OF BOWIE, DENTON, FREESTONE, AND RED RIVER COUNTIES 23

Yahola series.—First-bottom soils subject to overflow. Surface and
subsoil chocolate-red, subsoil coarser in texture and lighter in color than

surface.,
SOILS OF DENTON COUNTY

Denton County is located in the north central part of the State. The
elevation ranges from 500 to 1000 feet. The eastern part of the county
is in the black prairie region, which occupies about one-fourth of the
county. Next is the East Cross Timbers section, which likewise occupies
about one-fourth of the area. The western half of the county is in the
Grand Prairie or the Fort Worth Prairie region. The soils of these
three sections have been averaged separately as shown in Table 1.

The number of types mapped is 34, in 23 series. .

The San Saba clay occupies 18.6 per cent of the county, Denton clay
13.2, Kirvin fine sandy loam 10.5, Bell clay 6.0, and Frio clay 5.4 per
cent. The Houston clay, which is a very important black prairie soil,
occupies about 5 per cent of the county. ‘

The average composition of the various groups of soil is given in
Table 1. The soils of the East Cross Timbers are not as well supplied
with plant food as the other soils of the county and are more likely to
need fertilizers. The first bottom soils are the richest in plant food, as
is usually the case.

The chemical composition of the various types of soils is contained in
Table 7. The interpretation of the analyses of the various soil types is-
in Table 8. Table 9 contains pot experiments on four of the soils.
These tables give detailed information concerning the chemical analyses
and the strength of the soil with respect to plant food.

Classification of Soils of Denton County

Upland Prairie soils, Grand Prairie region:
Black surface soil, black to brown to yellow subsoils, limestone or
marl 3 feet below or less—San Saba soils.
Light-colored to whitish surface, chalky clay or limestone near sur-
face—Brackett soils.
Brown surface soils, brown subsoils—Denton soil.

Upland timbered soil, Cross Timber section:

Red to reddish-brown or brown surface soils and red plastic clay
subsoils—XKirvin soils.

Brown to dark-brown surface soils, with a brown or yellowish sub-
surface, grading into a reddish clay mottled with yellow or
brown—Durant soils.

Gray to brown surface soils with yellow, tough heavy clay sub-soils—
Tabor soils.

Gray surface soils and friable yellow subsoil—Norfolk soils.

Upland prairie soils, Black Prairie region:
Black to brown surface soils, brown to yellow subsoils, with a sub-
stratum of calcareous clay—Houston soils.



Table 7.—Analyses of soils, Denton County.

Phosphoric Acid ; Potash Acid
Nitro- Soluble,
, Lab. : gen Acid 5 Lime, i ’
No. Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per Per Cent Per Peptthy er Cent
Cent | Million Cent Cent | Million
15976 | Cahaba Clay Loam-surface.................... 053 17 .126) 1.04 .38 340 .43 -9 0
15977 | Cahaba Clay Loam-subsoil. . .................. 034 14 .062 1.43 .67 220 .59 2.5 0
16014 | Cahaba Fine Sandy Loam-surface.............. .033| 47 .030 .62 .10 165 .13 .35 0
16015 | Cahaba Fine Sandy Loam-subsoil. .. ........... .036 7 .045 .74 022 270 .34 .47 0
160125 Gatalpa Glay-surface. < 0. on 08 i S 080[ 71 .110 1.61 .62 366 3.64 6.85 0
166013 FCatadna Clayamubsoile. ... - 0ol oo wodive va 053 91 .074 1519 .60 233 4.33 7.59 0
15986 | Crockett Clay Loam-surface................... 029 16 .072 .61 .14 123 .37 .75 0
15987 | Crockett Clay Loam-subsoil................... 018 16 .050 .72 2l 134 . 50! 1.50 0
9175 | Denton Clay probably-surface................. 075 51 .119 1.00 57 225 .86 1.90 0
15984 | IDenton ClaVesariare s i <o hs o 5r s e iioh o L ome s 2.07 30 & 1.41 .63 225 .65 8.75 0
15985" | Denton- Clay=enmbsoils & - toscs o oo S il o anbss SOGTERE os .037 LO7] -0 o il ear e b ol o i 10.00 0
16037 | Denton ClavaarfRes. .. o v. oo s vpvnsy v bnnncnns .041 6 .077 .98 .48 219 .93 1.40 0
16038" | ' DentoniClayeambsoily | 2o i v wfe i e . 046 15 060! 1.03 .56 139 1.25 2.45| 0
16141 | Denton Clay-SUrface. . 0. o5l o i s o e awiiy s 052 117 5y 259 156 8.13 9.40] 0
16142 | Denton'Claysubsoil . ... ............00iceina 100 17 067 .76 0B 145 8.68 9.35 0
16145 | Dentoni GlayrSUIEate . o« oo - v tistie v v e vt e 059 44 .139 .98 .98 150 .94 (1) 0
16140 % Denton Cla vmtbeol] .. . 5 .5 o0 5 s B it v .048 41 1055 Bp | .36 296 7 1.70 0
16135 | Denton Clay shallow phase-surface. ............ .105 gl Bl T .44 184 15.04 D.801: - ¢ ts
16136 | Denton Clay shallow phase-subsoil. . ........... .098 5 .085 .84 .49 120 19.65 9.85 0
Average Denton Clay-surface.................. 093 19 .133 1.06 .62 187 5.14 6.21 0
Average Denton Clay-subsoil. . ................ 072 20 .061 .88 A9 175 7.58 6.67 0
16016 | Durant -Clay Loam-surface.................... 103 15 144 .95 .35 24 .37 .90 400
16017 | Durant Clay Leam-subsoil. .. ... 0.0 e .092 1 . 100! .83 .34 84 .61 .60 0
16018 | Durant Clay Loam-surface. ................... .041 6 .087 wl ) b | 95 21 1.15 700
16019 [ Durant Clay Loam-subsoil .................... 0881 Y .044 .26 OB B Sl 0
Average Durant Clay Loam-surface............. 074 11 116 .63 .23 60 .29 .03 550
Average Durant Clay Loam-subsoil. .. .......... .074 12 .072 155 .21 84 .50, .30 0
3124 | Durant Fine Sandy Loam probably-surface. . .. .. .045 8 ) oot .87 105 .33 .59 0
3125 | Durant Fine Sandy Loam probably-subsoil. .. ... .030 7 oo e e n v51 104 .45 .83 0
15980 | Durant Fine Sandy L.oam-surface.............. 021 32 .049 ‘Do .04 63 37 .50 0
15981 | Durant Fine Sandy Loam-subsoil............... 037 17 .032 . 60! .19 100 b 1.05 0
16024 | Durant Fine Sandy Loam-surface.............. .061 19 .053 .38 .16 121 .22 .45 0
16025 | Durant Fine Sandy Loam-subsoil............... .067 6 .082 .65 .29 93 .23 i) 0
16026 | Durant Fine Sandy Loam-subsoil............... .045 6 .069 ORI 80] . fron i .90 0
16029 | Durant Fine Sandy Loam-surface.............. .033 28 .051 D2 12 106 .26 .50 0
16030 | Durant Fine Sandy Loam-subsoil............... .037 086 S R 108 S an BB i
Average Durant Fine Sandy Loam-surface. ... ... . 040, 22 .060 .48 .30 99 .30 .51 0
Average Durant Fine Sandy Loam-subsoil. . ... .. .045 9 .067 .52 .20 97 .25 .84 0
3353 | Durant Loam, probably-surface................ 060 26 SO .50 380 33 .59 0
3354 | Durant Loam, probably-subsoil............. ... 062 31 JOFOL 6 a5 abe .45 278 “3a .69 0
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16138

16033

16002
16003

15994

Ellis Clay-surface
Ellis Clay-subsoil
Frio Clay-surface
Frio Clay-subsoil
Frio Clay-surface
BETOCIANVEEVEIROILE. « o0, 50ns 08 s v o o v wie 0 b v 6 by ot
Average Frio Clay-surface
Average Frio Clay-subsoil. ....................
Frio Silty Clay Loam-surface..................
Frio Silty Clay Loam-subsoil...................
Frio Silty Clay-surface. .......................
Frio Silty Clay Loam-subsoil...................
Average Frio Silty Clay Loam-surface...........
Average Frio Silty Clay Loam-subsoil
Houston Black Clay-surface
Houston Black Clay-subsoil.... ... ...5.... ;a0
Houston: Clav-surtface s 4 ... oo de s Suleviniems e iosvs
HoustonyClav-subseil .« ~ . 7. i, ol ot e ool s
Kirvin Fine Sandy Loam, probably-surface. . . ...
Kirvin Fine Sandy Loam, probably-subsoil. . . ...
Kirvin Fine Sandy Loam, probably-surface. . . ...
Kirvin Fine Sandy Loam, probably-subsoil. . . ...
Kirvin Fine Sandy Looam, probably-surface. ... ..
Kirvin Fine Sandy Loam, probably-subsoil. . . ...
Kirvin Fine Sandy Loam-surface...............
Kirvin Fine Sandy L.oam-subsoil
Kirvin Fine Sandy Loam-surface...............
Kirvin Fine Sandy Loam-subsoil. . .............
Average Kirvin Fine Sandy Loam-surface. ... ...
Average Kirvin Fine Sandy Loam-subsoil..... ...
Lewisville Clay-surface
Lewisville Clay-subsoil
Lewisville Clay-surface
LewiSville Clavesubsoil. . .o vk o oivmBimes ood s e
Average Lewisville Clay-surface. . ..............
Average Lewisville Clay-subsoil
Norfolk Fine Sand-surface
Norfolk Fine Sand-subsoil. ....................
Ochlockonee Fine Sandy Loam-surface..........
Ochlockonee Fine Sandy Loam-subsoil. .
San Saba Clay-surface. . ............
San Saba Clay-subsoil. .
San Saba Clay-surface. .
San Saba Clay-subsoil
San Saba Clay-surface
San Saba Clay-subsoil
San Saba Clay-surface
San Saba Clay-subsoil.. ... ..
Average San Saba Clay-surfac
Average San Saba Clay-subsoil. . .
San Saba Silty Clay Loam-surfac
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Yellowish brown surface soils and yellow or greenish-yellow sub-
soils—Sumter soils.

Brown or olive surface soils and grayish-brown brittle clay subsoil—
Ellis soils.

Brown to grayish surface soils with mottled red and brownish or
yellowish subsoil—calcareous substratum—Crockettt soils.

Black compact surface soils, with dark compact subsoils, non-
calcareous—Wilson soils.

Second-bottom or terrace soils:

Black surface with brown subsoil or high stream benches, not cal-
careous—Simmons soils.

Brown surface with yellow subsoil on high stream terraces, high in
lime—Lewisville soils. :

Brown to gray surface with light-red or yellow-red subsoil, low in
lime—Cahaba soils.

Brown to gray surface, stiff clay subsoils mottled with red, yellow
and gray—Leaf soils.

Dark-gray or dark-brown surface with yellow or brown clay sub-
soils, on high terraces—Bell soils.

First-bottom or alluvial soils: :
Brownish surface soils and subsoils, highly calcareous, in western
prairie—F'rio soils.
Black calcareous soils—Trinity soils.
Brown surface and brown or yellowish brown or mottled subsoil in
cross timbers—Ochlockonee soils.
Brown calcareous soils in the black prairie—Catalpa soils.

Alphabetical Key to Soils of Denton County

Brackett series.—Upland prairie soils. Light-colored to whitish sur-
face, chalky clay or limestone near surface.

Bell series.—Second-bottom soils. Dark-gray to dark-brown surface
with yellow or brown clay subsoils, on high terraces.

Cahaba series.—Second-bottom or terrace soils with friable subsoils.
Brown to gray surface with light-red or yellow-red subsoil, low in lime.

Catalpa series.—First-bottom soils. Brown calcareous soils in the
black prairie.

Crockett series.—Soils of the Black Prairie region. Brown to gray-
ish surface soils with mottled red and brownish or yellowish subsoil—
calcareous substratum.

Denton series.—Upland calcareous prairie soils of the Grand Prairie
region. Brown surface soils, brown subsoils.

Durant series.—Upland soils of the Cross Timbers. Brown to dark-
brown surface soils, with a brown or yellowish sub-surface, grading into
a reddish clay mottled with yellow or brown.

Ellis series.—Upland soils of the Black Prairie. Brown or olive sur-
face soils and grayish-brown brittle clay subsoil.
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15975 | Simmons Clay-surface. .. .. ...oviivewonererin 12 18 84 low good ood O s S i e s A e 4
15978 | Sumter Clay-surfaee . o ..o ov.ovvvetvnnvinnereens 45 33 105 good good igh 0 3776 6
15879 | Sumter Clay-8ubsoil. . ... 5. ioie vsmsire s o s 12 18 50 good ood high T R« S Ry P
Average Tabor Fine Sandy Loam-surface........ 18 13 61 fair ow fair 0 24128] 4.0
Average Tabor Fine Sandy Loam-subsoil. . ... ... 6 13 50 fair good good DLEERE o0 b i o b
16027 | Erin ity ClaAy-BUBIACE o W ity Ciriaie desde s b o Sie o sl 60 A8 e e good good high 0 27136 4.5
16028 [Pty Gl oy b ROt s il s s sy s 55 28 bt e good good (U D ST R e e e
16004 | Wilson Clay-surface. . . .........c.ouioiuneienn. 12 B2l e ues am good good good 230 13376 2.2
16005 |- Wildon' Glay-aaBsonl. i &y s s i s v 6 o - M et good good F L e e e (AP Ty e 0
Average Wilson Fine Sandy Loam-surface. ... ... 24 18 125 good good good 0 15872 2.6
Average Wilson Fine Sandy Loam-subsoil. . ... .. 12 18 232 good good good O e e
Average Wilson Loam-surface.................. 30 23 73 good good good 0 4800 8
Average Wilson Loam-subsoil.................. 12 18 61 good good good QI e s IR e s el
Table 9.—Pot experiments on soils of Denton County.
Corn Possibility of Plant Food
s Weight Crops in Grams Withdrawn, in Bushels
ab.
No. Type Name With Without
Complete | Phosphoric| Without Without | Phosphoric| Nitrogen Potash
Fertilizer Acid Nitrogen Potash Acid
9175 |Denton Clay, probably-surface .
(BehF e et 15 o e ) i SN e S Gl 5 SR gl R e il Mgt ol 0 RS e I S I e e S 331
SOrEHUmN=—211d CPOD. ..« < s iz e siolmisrets wlsratsla s s St [ R e S b e D s v LR ety A R G e s S 146
9181 |Kirvin Fine Sandy Loam, probably-surface
(ST T 510 3 NP A B R AR 56 W A PRI, < b 2 est ] b S CICHIRRI R o 4 A Sl = e ) | e il e R e i 7 RO (lem BT St
Sorphuin—20d'eroD. ... . .. e s b ek s 800Nt an O 2 T e e S e e Aon i
5943 |Tabor Fine Sandy Loam, probably-surface
O TREPTOD S G o e S e lon v e e D07 L TR e Rl LR [y B B [
SOLBDUI =20 CIOD: . . 7. t0 e s 4 e st i s 23.9 A R e L [ e - Bl o TR I VL ol T
{1 T Loy 5 5 o v Rt R p ey s, IR L N 47.7 s R o e L L St M QLM AL AN AR o s i W SN
Sorghum—4th crop. ... .. OB s R e Rl od 1 8 o R L e ] (R B Tl AR vy [ i £ (e SR e R
5944 |Tabor Fine Sandy Loam-subsoil
Gorn==18tIcropal s oh i Sio BB EILE . e e 26.6 UDSBUNAIVL o L S R e Ot el e Eets [ 28 Eeie¥ 0,
BOLER - 2RO CTOD . s s it o 4 bt ol A 174 D e L L s U Thoy Fshiiffeteh Basine 1 cEoe  F )
T BB T L (T3 i S e SUAECE R BT S el T L 50.2 DDA L e A S A o e BN UL e
SO AR CTOD o b s e tons oo e ar s o 2o e 23.5 OSSR e e N a0 FOR Y Gl O AN e
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Frio series.—First-bottom soils. Brownish surface soils and subsoils,
highly calcareous, in western prairie.

Houston series.—Prairie soils, generally calcareous. Black to brown
surface soils, brown to yellow subsoils, with a substratum of calcareous
clay.

- Kirvin series.—Upland soil, originally forested. Red to reddish-
brown or brown surface soils and red plastic clay subsoils.

Leaf series.—Second-bottom or terrace soils. Brown to gray surface,
stiff clay subsoils mottled with red, yellow and gray.

Lewisville series.—Second-bottom soils. Brown surface with yellow
subsoil on high stream terraces, high in lime.

Norfolk series.—Upland well drained soils, originally forested. Gray
surface soils and friable yellow subsoil.

" Ochlockonee series.—First-bottom or alluvial soils. Brown surface
and brown or yellowish-brown or mottled subsoil in Cross Timbers.

San Saba series.—Upland prairie soils of the Grand Prairie. Black
surface soil, black to brown to yellow subsoils, limestone or marl 3 feet
below or less.

Simmons series.—Second-bottom soils. Black surface with brown
subsoil on high stream benches, not calcareous. .

Sumter series.—Upland prairie soils. Yellowish-brown surface soils
and yellow or greenish-yellow subsoils.

Tabor series.—Upland soils, originally timbered (Cross Timber Sec-
tion). Gray to brown surface soils with yellow, tough heavy clay sub-
soils.

Trinity series.—First-hottom or alluvial soils. Black calcareous soils.

Wilson series.—Black prairie soils. Black compact surface soils, with
dark compact subsoils, non-calcareous.

Alkali Spots

There are a number of small alkali spots in Denton County, mostly
in the San Saba silty clay loam and San Saba clay, or the Grand Prairie
section. They are seldom more than 100 feet across. In most of the
areas a very plastic clay lies near the surface. The subsoil contains
some small black concretions, and the lower subsoil white partlcles,
probably gypsum. Crops do not do well in these spots.

Table 10.—Salt content in parts per million of soil from an alkali spot, Denton County.

Laboratory Cale. Cale. Cale. Mag. Mag. Mag. Sod. Sod. Sod.

Number. Depth Carb. | Sulph. | Chlor. | Carb. | Sulph. | Chlor. | Carb. | Sulph. | Chlor.
(om0 SRR e R el N Y co) o 1800 371
6''—12" IEB TRt b 92 BT, oo RSy 158 524
12"'—18" e 1 TN i i b e e 103 710 648
.| 18" —24” 237 O e NP s AR AT A {3 e ORI ) R S 2856 746
.| 24"—30" 237 4590 BRGNS 629 .ot dlinsrenne e
30"—40" 200 RBTISAN Y. | = e b1 T L o R 4310 945

Table 10 contains the alkali analysis of one of these spots. The alkali
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present is chiefly sodium sulphate, though other alkali salts are also

present.
SOILS OF FREESTONE COUNTY

Freestone County is located in east central Texas. The elevation
ranges from 200 to 600 feet. It is in the coastal plain section. The
soils are classed in 4 groups: the upland forested soils, the upland
prairie soils, the second-bottom or terrace soils, and the ﬁrst bottom or
alluvial. The soils of these sections are averaged separately in Table 1.
The number of types mapped is 31, in 17 series. The Susquehanna fine
sandy loam occupies 28.8 per cent of the county, Ruston fine sandy loam
17.0, and Norfolk fine sandy loam 7.2 per cent. The principal alluvial
soils are Ochlockonee fine sandy loam 6.9 per cent, and the Trinity clay
6.4 per cent. Both of these are subject to overflows. -

The upland forested soils are low in active phosphoric acid and in
nitrogen and somewhat better supplied with active potash, although
still low. A number of them are acid. The upland prairie soils are
much better supplied with plant food and with lime. The second-
bottom or. terrace soils are quite low in nitrogen, although they are
somewhat better supplied with phosphoric acid. The first-bottom soils
are lower in active phosphoric acid than the other first-bottom soils of
the other counties discussed in this Bulletin. They are better supplied
with potash and equally as well supplied with nitrogen.

The chemical composition of the various types of soils is contained
in Table 11. The interpretation of the analyses is given in Table 12.
Some pot experiments are given in Table 13.

Classification of Soils of Freestone County

Upland soils of the forested area:
Soils with friable subsoils ; surface soils gray to browmsh—gray
Subsoil dull red—Ruston soils.
Subsoils yellow to brownish-yellow—Norfolk soils.
Subsoil yellow mottled with red—Bowie soils.

Soils with heavy subsoils:
Gray soils with mottled red, yellow and gray heavy plastic sub-
soils—Susquehanna soils.
Gray to dark gray soils with yellowish-brown to brown or brown:
and gray heavy plastic subsoils—Tabor soils.
Gray soils with gray to dark-gray heavy plastic subsoils—Lufkin,

soils. ‘
Reddish-brown to red surface soil with mottled red, yellow and

gray subsoils, similar to the Susquehanna soils but deeper red

subsoils—Kirvin soils. \

Upland soils of the prairie area, subsoils heavy:

Black surface soils with black or gray, but generally the colored.
subsoils, non-calcareous—Wilson soils.
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Dark gray surface soils with red upper subsoil, sometimes changing
to gray or olive in the lower subsoil, calcareous subsoil—Crockett
soils.

Brown surface soil with a heavy calcareous yellowish-brown to green-
ish-yellow subsoil—Sumter soils.

Dark-gray to grayish-brown calcareous surface soils, with light
brown to grayish-brown or greenish-yellow subsoil—Houston soils.

Second-bottom or terrace soils:
Friable subsoils:
Gray to brownish surface soil with red or red mottled with gray
or yellow friable subsoils—Cahaba soils.
Gray to brownish surface soils with yellow friable subsoils, not
as well drained as Cahaba goils—Kalmia soils.

Heavy subsoils:

Grayish-brown surface soils with heavy plastic subsoil, red in the
upper part and mottled red, yellow and gray in the lower
part—DLeaf soils.

Gray surface soil, with gray to dark-gray mottled with yellow o)
brown, not as well drained as the leaf soils—Myatt soils.

First-bottom soils:
Grayish-brown to dark-brown surface soils with dark-gray to browr

subsoils—Ochlockonee soils.
Black surface soils with black to gray heavy subsoils, calcareous—

Trinity soils.

Alphabetical List of Soil Series of Freestone County

Bowie series.—Upland well drained soils of the forested area, friabl
subsoils. Gray to brownish-gray sandy surface soils, yellow mottled wit]
red subsoils.

Cahaba series.—Second-hottom or terrace soils with friable subsoils
Gray to brownish surface soil with red or red mottled with gray o
yellow friable subsoils.

Crockett series.—Upland prairie soils, with heavy subsoils. Dark
gray surface soils with red upper subsoil, sometimes changing to gra
or olive in the lower subsoil, calcareous subsoil.

Houston series.—Upland calcareous prairie soils. Gray to grayisk
brown calcareous surface soils, with light-brown to grayish-brown c
greenish-yellow subsoil.

Kalmia series.—Second-hottom or terrace soils with friable subsoil
Gray to brownish surface soils with yellow subsoils, not as well draine
as Cahaba soils.

Kirvin series.—Upland soils of the forested area with heavy subsoil
Reddish-brown to red surface soil with mottled red, yellow and gre
subsoils, similar to the Susquehanna soils but deeper red subsoils.



Table 11.—Composition of soils of Freestone County.

Phosphoric Acid ] Potash Acid
———— | Nitro- Soluble,

Lab. gen Acid Lime, X e

No. Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per Per Cent Per Per Per Cent
Cent | Million Cent Cent | Million

3397 | Bowie Fine Sandy Loam-surface................ .072 o .055 .89 11 113 1 .15 200
3398 | Bowie Fine Sandy Loam-subsoil................ .082 9 ATy L e o | 1001 .14 51 1400
16064 | Bowie Fine Sandy Loam-surface................ .024 11 .044 Ly 1 .08 78 .11 .29 460
16065 | Bowie Fine Sandy Loam-subsoil................ .020 4 .027 1.14 1 | 81 .04 .25 1100
16066 | Bowie Fine Sandy Loam-subsoil................ 015 B o e 1.10; .13 70 .20 .20 2210
Average Bowie Fine Sandy Loam-surface........ .048 19 .050 1.02 .10 96 2D .20 330
Average Bowie Fine Sandy Loam-subsoil. . ... ... .039 .044 1.12 .15 84 .13 .32 1570
16114 |"Gahaba Sand-surface. . ... .. . i i d e e s 023 50 .019 .52 .07 31 A2 .20 700
16077 | Cahaba Fine Sandy Loam-surface. ............. .025 79 .025 .99 .01 80 .45 A1 0
16078 | Cahaba Fine Sandy Loam-subsoil. ............. 027 7 .045 .91 .22 186 .21 .40 460
15024 | Crockett Fine Sandy Loam-surface............. 040 &l .050 1.08 .18 309 .20 35 0
15025 | Crockett Fine Sandy Loam-subsoil. . ......... .. 043 14 .058 .81 .53 171 .49 1.40 0
15026 | Crockett Fine Sandy Loam-subsoil. . ........... 041 34 .029 .74 .42 126 1.43 3.05 0
15021 | Crockett Loam-surface. ....................... .057 27 <131 .61 .38 309 .61 125 230
15022 | Crockett Loam-subsoil................. P e .023 8 .048 .54 .41 153 .49 1.30 0
150237 | Crockett Loam-subsoil. . .............. ... ... 037 70 .032 1.03 02 99 1.79 3.90 0
16102 | Houston Clay Loam-surface................... 062 96 i ) .88 .39 96 .97 1.95 0
16104 | Houston Clay Loam-subsoil.................... 044 a5l .039 .94 A7 146 b 22 7.60 0
16079 | Kalmia Fine Sandy Loam-surface.............. 021 45 .024 .69 A4 99 .09 .10 700
16080 | Kalmia Fine Sandy Loam-subsoil............... 052 37 .034 .74 .25 107 .35 .40 700
15027 | Kirvin Gravelly Fine Sandy Loam-surface. .. .. .. 040 22 .043 .84 13! 139 .13 .40 0
15028 | Kirvin Gravelly Fine Sandy Loam-subsoil . . . . .. . 057 10 .069 .38 .30 219 .39 .50 700
15032 | Lufkin Fine Sandy Loam-surface............... .047 9 .023 .58 .31 174 .50 1.00 2100
15033 | Lufkin Fine Sandy Loam-subsoil. .............. 046/ 82 .083 .75 .12 176 .23 .70 230
15034 | Lufkin Fine Sandy Loam-subsoil. .............. 061 17 055 .28 .16 109 .36 .85 0
15031¥| Lufkin Fine Sandy Loam-surface............... 025 12 . 080! .43 ] 125 .29 85 0
Average Lufkin Fine Sandy Loam-surface. ... ... 036 11 052 .51 20 149 .40 .93 1050
Average Lufkin Fine Sandy Loam-subsoil . . . . ... 054 50 .069 .52 .14 143 .30 .78 115
15039 | Norfolk Fine Sand-surface..................... 033 21 .015 .98 .06 65 .05 05 0
15040 | Norfolk Fine Sand-subsoil..................... 040 11 .012 1.43 .10 68 .06 .05 230
15041 | Norfolk Fine Sandy Loam-surface.............. .074 7 .043 .38 .09 56 .09 .20 0
15042 | Norfolk Fine Sandy Loam-subsoil. . ............ .022 5 .034 .42 19 50 .09 .30 230
16037 \| Norfolk Sand-surface, . . .. ..o ovvivnenoannnss 041 37 0551 | R S | .14 44 .13 <25 s
15038 | Norfolk Sand-subsoil.......................... 037 22 JOL9% . et 13 40 .10 .15 0
16110 | Norfolk Sand-surface......................... .019 11 .046 .55 .05 23 .05 .49 1100
16111 | Norfollkk Sand-subsoil. ... ..............o0ivvmnn .048 9 .021 .37 .04 21 .04 .05 700
Average Norfolk Sand-surface.................. 030 24 .043 .55 .10 34 .09 ) 550
Average Norfolk Sand-subsoil.................. 043 16 .020 .37 .09 31 .07 .10 350
16083 | Norfolk Sandy Loam-surface................... 021 28 .024 .65 .07 ai L A 0
16084 | Norfolk Sandy Loam-subsoil................... 015 11 .015 .70 .21 105! .18 .30 700
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Table 11.—Composition of soils of Freestone County—(continued).

Phosphoric Acid : Potash Acid
—————— | Nitro- Soluble,
Lab. X gen Acid ; Lime, o
No. Total | Active Per Total | Soluble | Active Per Basicity | Acidity
Per er Cent Per Per Per Cent
Cent | Million Cent Cent | Million
16112 | Ochlockonee Clay-surface................c..c... .101 99 .144 1.89 .54 510 .64 1.70 0
16113 | Ochlockonee Clay-subsoil...................... .075) 107 .105 1.60 .54 371 .70 1.60 0
7250 | Ochlockonee Fine Sandy Loam (probably)-surface .041 17 045 SR e 96 T 22 0
7251 | Ochlockonee Fine Sandy Loam (probably)-subsoil .028 6 .046 .54 .14 41 15 .19 0
16108 | Ochlockonee Fine Sandy Loam-surface.......... e .068 1 e e B e P ) b S T Rt A 0
16109 | Ochlockonee Fine Sandy Loam-subsoil. ......... .028 65 .03 1.30 .18 65 .29 .86 0
Average Ochlockonee Fine Sandy Loam-surface. . .037 17 2057 5 [0 51) 96 1% .22 0
Average Ochlockonee Fine Sandy Loam-subsoil.. . .028) 36 .040 .92 .16 53 .22 .52 0
16075 | Ochlockonee Silt Loam-surface................. .092( 121 .151 1.66 .10 363 .10 .93 0
16076 | Ochlockonee Silt Loam-subsoil. ................ .0401 38 .081 1.46 12 165 12 .80 460
16119 | Ochlockonee Silty Clay Loam-surface........... L1061 103 .200 1.54 27 345 .50 1.40 700
16120 | Ochlockonee Silty Clay Loam-subsoil. . ......... .096 56 .144 1.43 .28 289 o 1.30 0
16067 | Ruston Fine Sand-surface..................... .024 8 .024 .41 .03 38 .04 .45 200
16068 | Ruston Fine Sand-subsoil...................... .032 5 .023 .39 .01 73 .01 .20 0
15035 | Ruston Fine Sandy Loam-surface............... .050! 7 .047 .27 .09 91 .13 .35 0
15036 | Ruston Fine Sandy Loam-subsoil............... 8. ...l .044 .80 o A Fre | RO S 0
16072 | Ruston Fine Sandy Loam-surface............... .038 i .037 1.87 .03 76 .16 .20 0
16073 | Ruston Fine Sandy Loam-subsoil............... .038 6 .050 1:10 .18 139! .13 .65 2800
16074 | Ruston Fine Sandy Loam-subsoil............... .032 7 .023 1.62 .07 95 .16 .50 2100
16115 | Ruston Gravelly Fine Sandy Loam-surface. . . ... .016 12 .040( . .63 .09 88 .08 .25 1100
16116 | Ruston Gravelly Fine Sandy Loam-subsoil. ... ... .034 7 .042 .95 .25 146 .20 s 1100
16081 | Sumter Clay Loam-surface. ................... .107| 163 .114 2.84 .54 206 o 1.30 200
16082 | Sumter Clay Loam-subsoil...........cocooveia, 135 539 061 .83 .58 140 2.35 5.13 0
16069 | Susquehanna Clay Loam-surface............... .013 7 .036 1.24 .14 179 .19 .70 2100
16070 | Susquehanna Clay Loam-subsoil................ .050 il .047 1.34 23 153 15 1.18 1100
16071 | Susquehanna Clay Loam-subsoil................ .029 i 025 1.61 25| 155 .07 1.61 2800
3401 | Susquehanna Fine Sandy Loam (probably)-sur-
P AT, e R S S OEY .077 18 .049 .74 .09 71 .07 21 0
3402 | Susquehanna Fine Sandy Loam (probably)-sub-
G T i .090 9 .041 Wit 22 66 .26 .72 1400
16105 | Susquehanna Fine Sandy Loam (probably)-sur-
ORI B RS e S Qe A e % "o, 48 o 042 12 .049 .87 .09 61 14 .80 0
16106 - | Susquehanna Fine Sandy Loam-subsoil.......... .024 6 .035 1:23 32 131 .21 1.07 1100
16107 | Susquehanna Fine Sandy Loam-subsoil.......... .030 12 .030 1,27 .34 136 129 1.20 1100
16117 | Susquehanna Fine Sandy Loam-surface. ........ .020 21 .040 1.20 3 277 A5 .05 700
16118 | Susquehanna Fine Sandy Loam-subsoil.......... .035 3 .033 1:81 20 29 3T 1.10 1100
Average Susquehanna Fine Sandy Loam-surface. . .046 17 .046 .94 .10 136 <1 .35 233
Average Susquehanna Fine Sandy Loam-subsoil. . .045 8 .035 1.08 .29 91 27 1.02 1175
16085 | Susquehanna Gravelly Fine Sandy Loam-surface.. .018 11 .060 1.:05, .10 100 .14 o L] 1100
16086 | Susquehanna Gravelly Fine Sandy Loam-subsoil.. .061 4 .054 IR | e X i SR 1.00 460
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16156

15018
15019
15020

Susquehanna Gravelly Fine Sandy Loam-subsoil..
Tabor Fine Sandy Loam-surface................
Tabor Fine Sandy Loam-subsoil............... .
Tabor Fine Sandy Loam (probably)-surface. ... ..
Tabor Fine Sandy Loam (probably)-subsoil. . . . ..
Tabor Fine Sandy Loam (probably)-surface. ... . .
Tabor Fine Sandy Loam (probably)-subsoil... . . .
Average Tabor Fine Sandy Loam-surface........
Average Tabor Fine Sandy Loam-subsoil. . ... ...
R CRRV-SUEERCE - . . o s 6% 5 b 16 m i won s s o e b
e T T D e e e e s e N
0yt i A T T e S I
i T 0BT BT 0 B S
Average Trinity Clay-surface..................
Average Trinity Clay-subsoil...................
Wilkon SIE Loam-SUrIBee. . . ..« s <« ivvesovi ol
Wilson St .Foam-subsoil, .iii ot o bosan il
Wilson Silt Leam-subsoil . . ..t c.tcivin i,
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Table 12.—Interpretation of analyses, Freestone County.

Corn_Possibility Two
Million Pounds

_ Acid-Soluble

Lab. ; Per Cent
No. Type Name Active Acidity | Acres | of Area
Phos- | Total | Active | Phos- :
phoric | Nitro- | Potash | phoric | Potash Lime
Acid gen Acid
Average Bowie Fine Sandy Loam-surface........ 12 18 50 fair low fair 330 26752 4.8
Average Bowie Fine Sandy Loam-subsoil . 6 13 50 fair fair fair 15707 1] 2 ckhal ol sl s
16077 | Cahaba Fine Sandy Loam-surface. . ... 35 13 50 low low good 0 1728 3
16078 | Cahaba Fine Sandy Loam-subsoil 6 18 94 low ood good ABO Lm0 b gl ol
16114 | Cahaba Sand-surface. . .. 30 8 26 low air good 70| 1 SRR (N
15021 | Crockett Loam-surface. . 18 38 144 good good good 230 8512 1.5
15022 | Crockett Loam-subsoil. . .. 6 18 84 low good good [+ e FARROS SRty (IR s
15023 | Crockett Loam-subsoil. ........... 35 13 50 ood good good 02t Sl s sy
15024 | Crockett Fine Sandy Loam-surface. . .. 35 18 144 air good good 0 15680 2.8
15025 | Crockett Fine Sandy Loam-subsoil. . . . 12 18 84 good good good | P s e LR
15026 | Crockett Fine Sandy Loam-subsoil. . . ... 24 13 73 good good good I S o S e
16102 | Houston Clay Loam-surface............ 40 38 50 good good good 0 640 A
16104 | Houston Clay Loam-subsoil............. 30 18 13 good good high 0. el St e
16079 | Kalmia Fine Sandy Loam-surface.......... 30 13 50 low fair low 700 1152 .2
16080 | Kalmia Fine Sandy Loam-subsoil........... 24 13 61 good good good {11 et et et IR
15027 | Kirvin Gravelly Fine Sandy Loam-surface. .. 18 18 73 fair fair good 0 512 i
15028 | Kirvin Gravelly Fine Sandy Loam-subsoil....... 12 23 105 good good good 00 1 el et Al
Average Lufkin Fine Sandy Loam-surface....... 6 18 s good good good 1050 4416 .8
Average Lufkin Fine Sandy Loam-subsoil. ... ... 30 23 93 ood fair good IS 10 o v BofE Rl
15039 | Norfolk Fine Sand-surface..................... 16 8 38 air fair low 0 59008| 10.6
15040 | Norfolk Fine Sand-subsoil..................... 12 18 38 fair fair fair 280 15 s e hs s e
15041 | Norfolk Fine Sandy Loam-surface.............. 6 18 38 low low low 0 40128/ 7.2
15042 | Norfolk Fine Sandy Loam-subsoil. . ............ 6 13 76 low fair low D80 s e e b ok e
Average Norfolk Sand-surface.................. 18 18 26 low fair fair 550 9280 o7
Average Norfolk Sand-subsoil. ................. 12 8 26 fair fair “fair 350 R s s
16083 | Norfolk Sandy Loam-surface................... 24 13 26 low low low 0 1600 .3
16084 | Norfolk Sandy Loam-subsoil. .................. 12 8 61 low fair fair r it e TG AN
16112 | Ochlo¢' .nce Clay-sarface...................... 40 43 211 good good good 0 6208 1.1
16113 | Ochlockonee Clay-subsoil...................... 45 33 163 good good good (1 DU ot Wi & 8
Average Ochlockcnee Fine Sandy Loam-surface. . 3 18 50 AT ) -l 4% ale iy fair 0 38720 6.9
Average Ochlockcnee Fine Sandy Loam-subsoil.. . 24 13 38 low good good 07 b e Al s
16075 | Ochlockonee Silt Loain-surface................. 45 43 163 fair low low 0 6976 1.3
16076 | Ochlockonee Silt Loam-subsoil. ................ 24 28 84 fair fair fair 480 e o L et
16119 | Ochlockonee Silty Clay Loam-surface........... 45 53 154 good good good 700 11136 2.0
16120 | Ochlockonee Silty.Clay Loam-subsoil. .......... 30 43 135 ood ood ood () fRE T Tl PRt
16067 | Ruston Fine Sand-surface. .................... 6 13 26 ow ow ow 200 832 <t
16068 | Ru-ton Fine Sand-subsoil............... ... ... 6 13. 38 fair low low [P I S R
15035 | Ruston Fine Sandy Loam-svrface............... 6 18 50 fair low fair (43 PO R o) (y Ol e
15036 | Ruston Fine Sandy Loam-subsoil...............}J..... ... IR TR 7 low good fair ) OIS S M A i

98

NOILVLS INAWIYHEIXH TVIALIN0IYDV SVXHEL ‘GLE 'ON NILATING



37

SOILS OF BOWIE, DENTON, FREESTONE, AND RED RIVER COUNTIES

e 21 S N Rt R o e R ey e T e Y e doio 1y —uwnygio:
£ ¢l 5 Ty RO b S SR A0 e
9 6T 062 g AT R oo Rl e s e S e BTl b i o Y O do1d pug—uwny§Iog
o1 PIT TOP e 019 18] —1L107)
[rosqns-A[qeqoad ‘weo | Apueg our Joqey, | LGTL
9 I'e 01 doIo q)p—wnysiog
8 6’V R S AR T T e A T R e i e doo pig—uror)
il oL 0°6% doad pug—uwnysiog
i z'se Lgp | 019 98 [—1L107)
o doeIns-A[qeqoid ‘weo  Apurg oul Joqe ], | 9CTL
........ crer SR TR T e e e i S S
.......... 0°8¢ il = do1o pig—uior
.......... cge uZ—wnysI0g
.......... 7 g6 015 1S[—107)
. [rosqns-weor| %%:aw QUL 99UONI0[Y2() | [STL
01 el (B R e S S SRR e e 010 }j—wny310g
67 17 o gt 3G e L N e B el do1o pig—1uior)
S8 [ A S IR, A ol o o T R e e R gt s dod pug—uwnysIog
7 ye QR e e e e R S s e do1d 1s]—u107)
\ QIBLINS-WEO] APUBS UL 99UONIO[YIQ) | 0STL
pry UISOIIN pry JOZI11I9q
udS0aIN |ouoydsoyd | Inoyqyp  |ouoydsoyd | 9je[dwor)
InogITM UM oweN odAT, "ON
sppysng =
U1 ‘UMEIPYIAL POOL swear) ut sdoar) JySo
JUB[J JO A[IQISSO UI0))

*£3UNo0Y) 9U0ISIII] JO S[I0S U0 S}UAWLIOAXD J0J— ¢ d[qeL,

0 poos poos poos CII 81 FE e R s ST g s e [T0SqNS-wWeo | 1S UOS[T H
0 | booa | poom | poos | yg' | g | 90 | Hosquaumod 111 uosiAk | 61061
0€e poos poos pood 19 8€ A S e e T el JOBLINS-UIBOT] IS UOSILM | 8TOST
0 ysiyg poos poos €91 €e 0¢ ‘Trosqns-Av[) AJULLT, 95BIOAY

0 ysig poos poos GZI T I . QoepINs-Ae[)) AJULL], 9FRIOAY

0 poos poosg poos <19 I ST [losqns-wreo | Apueg oui,] I0qe ], 95BIOAY

0 poos aiejy MO €7, 34 HA | QOBJINS-WERO| APUBS 2UL] I0qR J, 95RIOAY

0 poos poos poo 78 8T 9 £ o © 0! Tosqns-wreoT] APUES QUL JOqRT, | 0LOST
0 e e, poos Gcl €l L gl e e e QIBLINS-WEO] APUES UL 10qB, [ 650ST
09% poo poo Mo[ (81 1 9 [rosqus-weo ] Apues oul] A[[PARIY) vuueyonbsng | 28091
s R W A B oyl 4t€} €91 81 9 “"[losqns-wreo] Apues duL A[[PARID) Buueyonbsng | 9309
0011 aie Mo MO 0¢ ST A | ‘90BLINS-UIBO| ApUBS dul,] A[[9ArIr) Buueyanbsng | GO9I
GLIT Poo! poos poos 0¢ el 9 *[rosqns-wreo] Apueg aur vuueyanbsng oferoay

ger aiey MO[ Iiej eL ST I “roorpINS-weo] Apueg aul,] euugyonbsng sfeIoAy

008 M0] poos A0] 8 8T cl bbb rosqns-weo’y Ae[) vuueyonbsng | 12091
0011 dey poos Irey 8 8T . 9 RN P, [rosqns-ureor] Ae[) euueyonbsng | (0L091
0013 aiej ae Mmof 6 ¢r 9 ©t 0 radeIns-weo ] Ae[) euueyenbsng [ 69091
0 ST poa poos €L €C o8 > [10SqNS-WEOT AB[D) IdJWNG | €809
002 poo poos poos _ 6ot €€ OF S S e T PdBJIMS-wIo] Ae[) jwng | 18091
00TT o] poos Jrey €L 81 9 ‘TIOSqNS-WEO] APUBS dUL] A[[DARID U0ISIY | 9TI9]
00IT M0f s o | 0§ el w Gl ‘9OBLINS-WEO] APUBS 9UL] A[[9ABLY) UOISHY | GIT9T
%5 MM« W% a8 0g €l 9 £l |1 UIoSquS-wWEoT ApueS dUL] U0Isny | 09T

ae o rpiesqns-
N 8¢ iv..w v?:_ ,:1..« Mm Mm wq _‘WMJPMWMNM mmmmm oury uoisny | €091




38 BULLETIN NO. 375, TEXAS AGRICULTURAL EXPERIMENT STATION

Lufkin series.—Upland soils of the forested area with heavy subsoils.
Gray soils with gray to dark-gray heavy plastic subsoils.

Norfolk series.—Upland soils of the forested area with friable sandy
subsoils. Gray to brownish gray sandy surface soils with yellow to
brownish-yellow subsoils.

Ochlockonee series.—First-bottom soils. Grayish-brown to dark-
brown surface soils with dark-gray to brown subsoils.

Ruston series.—Upland soils of the forested area, with frlable sub-
soils. Gray to brownish gray sandy surface soils With dull-red sub-
soils.

Sumter series.—Upland soils of the prairie region with heavy sub-
soils. Brown surface soil with a heavy calcareous yellowish-brown to
greenish-yellow subsoil.

Susquehanna series.—Upland soils of the forested area with heavy
subsoils. Gray soils with mottled red, yellow and gray heavy plastic
subsoils.

Tabor series.—Upland soils of the forested area with heavy subsoils.
Gray to dark gray soils with yellowish-brown to brown or brown and
gray heavy plastic subsoils.

Trinity series.—First-bottom soils. Black surface soils with black
to gray heavy subsoils, calcareous.

Wilson series.—Upland soils of the prairie region, heavy subsoils.
Black surface soils with black or gray, but generally olive-colored sub-
soils, non-calcareous.

SOILS OF RED RIVER COUNTY :

Red River County is in the northeastern corner of Texas, next to
Bowie County. The elevation is 300 to 500 feet above the sea level. Tt
has a broad central ridge on which border belts of flat land, and has
extensive stream bottoms. The soils are divided into four groups con-
sisting of upland forested soils, upland prairie soils, second-bottom or
terrace soils, and the first- bottom or alluvial soils.

The number of types mapped is 38, divided into 22 series. The
Susquehanna very fine sandy loam occupies 26.9 per cent of the area,
the Trinity clay, which is the first-bottom soil, occupies 8.2 per cent of
the area, the Lufkin clay occupies 6.9 per cent Bowie very fine sandy
loam 6. 8 per cent, Lufkin very fine sandy loam 6.8 per cent, and the
Lufkin silty clay Toam 6.3 per cent. They are all upland soils. The
Houston black clay, which is a black calcareous soil, occupies 5.4 per
cent. The Wilson clay, which is a black prairie soil but not calcareous,
occupies 5.3 per cent.

Chemical Composition

The average chemical composition of the various groups of soils is
given in Table 1. The upland forested soils, like those of the other
counties discussed in this Bulletin, are low in active phosphoric acid
and in nitrogen, and lower in potash than the other groups of soils, al-
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though better supplied with potash than with other forms of plant food.
They are also inclined to be acid.

The upland prairie soils are better supplied with plant food, are
usually calcareous, and are not acid. The second-hottom or terrace soils
of this county are low in nitrogen and phosphoric acid, and compara-
tively low in active potash.

The first-bottom soils are richer in active phosphoric acid than any
of the other groups of soils described in this Bulletin. They average
about the same in active potash and in total nitrogen. They are lime-
stone soils and are not acid.

The detailed chemical composition of the various soils is contained
in Table 14. The interpretation of the detailed analyses of the various
soil types is given in Table 15. Pot experiments are given in Table 16.

Classiﬁcatibn of Soils of Red River County

Upland soils of the forested area:
Surface soils, brown to grayish-brown or gray, with sandy well
drained subsoils:

Friable sandy clay subsoil, yellowish in upper part of subsoil,
mottled red and gray or red, yellow and gray in the lower
part—DBowie soils.

Yellow or pale-yellow friable sandy subsoil—Norfolk soils.

Reddish-yellow, yellowish-red or light-red friable sandy subsoil—
Ruston soils.

Brown to grayish-brown or gray surface soils, with heavy subsoils:

Stiff heavy clay, mottled red and gray or red, yellow and gray in
the lower part—Susquehanna soils.

Gray surface soil and a gray, bluish-gray or mottled gray and
yellow heavy clay subsoil, compact and impervious in the lower
part—Lufkin soils.

Upland soils of the Prairie area:

Prairie soils, stiff heavy clay subsoil, mottled red and bluish-gray
or yellow and bluish-gray. The lower subsoil is tough and im-
pervious—Crowley soils.

Dark brown to black prairie soils with brown or bluish-gray sub-
soil, slightly mottled with yellow—Wilson soils.

Dark brown to black calcareous prairie soils, with dark to grayish
subsoil resting on chalk or chalky clay at a depth of a few inches
to several feet—Houston soils.

~ Brown to grayish surface soil with mottled red or gray or red, gray
and yellow plastic clay subsoil, calcareous in the lower part—

Oktibbeha soils.
Second-bottom or terrace soils:

Grayish to yellow surface soil and a mottled yellow and gray sub-
soil—Kalmia soils.
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Gray surface soils and a gray or mottled gray and yellow heavy
clay subsoil, poorly drained—DMyatt soils.

Gray to brown surface soils and a heavy mottled gray and red sub-
soil—Leaf soils.

Black to dark-brown surface soils and a brown to bluish-gray. sub-
soil—Brewer soils.

Brown to grayish surface soil and light-red, yellowish-red or red-
dish-yellow friable subsoil—Cahaba soils.

Brown to grayish surface soil and yellowish-red friable sandy clay—
Teller soils.

Chocolate-brown surface soils and a chocolate-red subsoil, calcareous
in surface or subsoil—Bastrop soil. "

First-bottom soils, subject to overflow :

Dark-colored to black surface soils and brown to mottled gray and
yellow subsoil, calcareous in surface or subsoil—Trinity soils.
Brown surface soils, with a brown, light-brown, or mottled grayish
and brownish or yellowish subsoil, non-calcareous—Ochlockonee
soils.

Brown surface soils with grayish or mottled gray and yellow subsoil,
calcareous—Catalpa soils.

First-bottom Red River soils:

Brownish-red surface and subsoil, clayey subsoil—Miller soils.

Brownish-red surface and subsoil; the lower subsoil more sandy
than the upper subsoil—Yahola soils.

Chocolate-brown surface soils, brownish-red subsoils, with poorly
drained areas having bluish-gray and brown mottled subsoil—
Portland soils.

Black surface soils grading into a brownish-red subsoil—Pledger
soils.

Alphabetical List of Soil Series of Red River County

Bowie series.—Upland soils of the forested area with brown to gray-
ish-brown or gray surface soils and sandy well drained subsoils. Friable
sandy clay, yellowish in upper part of subsoil, mottled red and gray or
red, yellow and gray in the lower part.

Catalpa series—First-bottom soils, subject to overflow. Brown sur-
face soils with grayish or mottled gray and yellow subsoil, calcareous.

Crowley series—Upland soils of the prairie region. Prairie soils,
stiff heavy clay subsoil, mottled red and bluish-gray or yellow and
bluish-gray. The lower subsoil is tough and impervious.

Houston series.—Black calcareous prairie soils. Calcareous upland
soils. Dark-brown to black prairie soils, with dark to grayish subsoil
resting on chalk or chalky clay at a depth of a few inches to several feet.

Kalmia series.—Second-bottom soils. Non-calcareous second-bottom
soils, or terraces. Grayish to yellow surface soil and a mottled yellow
and gray subsoil.



Table 14.—Composition of soils of Red River County.

Phosphoric Acid : Potash Acid
———————— | Nitro- Soluble,
Lab. ! gen Acid Lime,
No. Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per er Cent Per er er Cent
Cent | Million Cent Cent | Million

3389 | Bowie Very Fine Sandy Loam-surface........... 015 12 .030 .36 .12 114 i .2 0
3390 | Bowie Very Fine Sandy Loam-subsoil. . ......... 017 8 .030 24 wla 67 13 ta 200
3403 | Bowie Very Fine Sandy Loam-surface........... 042 11 .031 .48 19 57 .06 2 200
3404 | Bowie Very Fine Sandy Loam-subsoil........... .022 14 .031 D7 .16 74 .07 .2 200
3611 | Bowie Very Fine Sandy Loam-surface........... 025 .047 .63 20 83 .27 3 0
3612 | Bowie Very Fine Sandy Loam-subsoil......... .. 123 12 .088 ) i L7} .85 106 9.98 10.0 0
4583 | Bowie Very Fine Sandy Loam-surface........... .015 19 .031 .50 .08 83 .07 % | 300
4584 | Bowie Very Fine Sandy Loam-subsoil........... .020 4 016 .37 .22 63 .06 2 1300
7621 | Bowie Very Fine Sandy Loam-surface........... 033 43 .044 .28 .07 95 252 S 0
7622 | Bowie Very Fine Sandy Loam-subsoil........... 022 18 .052 .36 o 64! .18 520 0
17522 | Bowie Very Fine Sandy Loam-surface........... 031 24 .024 b 0. .07 130 .14 '3 0
17523 | Bowie Very Fine Sandy Loam-subsoil........... .016 13 .019 .41 .08 109 & b .2 460
17524 | Bowie Very Fine Sandy Loam-subsoil. . ......... .085 2 .027 o bz iz 104 g1k 0 1600
18538 | Bowie Very Fine Sandy Loam-surface........... 049 16 .035 .48 .08 90 0 b .4 0
18539 | Bowie Very Fine Sandy Loam-subsoil........... .033 4 .038 .50 23 49 21 .9 1100
Average Bowie Very Fine Sandy Loam-surface. . . .030 19 .035 42 5 93 .19 M 71
Average Bowie Very Fine Sandy Loam-subsoil. . . .042 .038 51 b 80! 1.37 1.5 61
3426 | Catalpa Silty Clay Loam-surface............... .140 469 077 1:99 1.32 90 4.24 .6 0
3427 | Catalpa Siity Clay Loam-subsoil. . ............. 123 271 .100 2.14 .84 271 2.51 0 0
15969 | Chalk (Houston Material)-surface.............. .044 9 157 .33 .07 59 17.76 10.1 0
15968 | Chalk (Flouston Material)-subsoil. ............. .114 9 .075 .33 .08 51 17.12 10.0! 0
17512 | Chalk (Houston Material)-surface.............. 1135 1 A7 .58 .19 38 40.00 10.0! 0
17513 | Chalk (Houston Material)-subsoil. . ............ .059 3 .057 .70] .19 58 40.75 9.8 0
Average Chalk (Houston Material)-surface. .. ... .090 5 187 .46 .13 49 28.88 10.1 0
Average Chalk (Houston Material)-subsoil. ... ... .087 6 .066 .52 .14 55! 28.94 10.0 0
17504 | Crowley Silt Loam-surface..................... 062 6 .108 .64 Al 143 .31 4 0
17505 | Crowley Silt Loam-subsoil..................... .050 3 .094 .60 .43 140 .60 1.3 0
17506 | Crowley Silt Loam-subsoil. .................... .028 9 .071 .82 .36 180 R 1.7 0
17531 | Houston Black Clay-surface. .................. .080 i) 177 .47 .30 188 1.21 .18 0
17532 | Houston Black Clay-subsoil.................... 071 6 122 53 B 156 1.44 2.0 0
17533 | Houston Black Clay-subsoil.................... 170 6 .054 .60 .26 48 18.17 9.8 0
17546 | Houston Black Clay-surface. .................. 096 129 .118 .89 35 130 3.76 6.4 0
17547 | Houston Black Clay-subsoil.................... 101 166 112 .94 .41 110 4.96 6.8 0
Average Houston Black Clay-surface............ 088 67 .148 .68 .33 159 2.49 4.1 0
Average Houston Black Clay-subsoil............ .114 59 .096 .69 .33 105 8.19 6.2 0
17511 | Kalmia Very Fine Sand-surface. ............... .035 .016 .90 .07 89 .14 | 0
A750 L EnTEIn A ay-Surface . 1. i b . o sn cns e s e 078 24 .090 .47 T b .87 1.6 0
17503 | Lufkin Clay-subsoil. . .068 12 .031 .29 .20 90 .87 1.5 1100
17525 | Lufkin Silt Loam-surface .051 4 .055 .35 .09 54 .07 2.0 700
17526 | Lufkin Silt Loam-subsoil. . .................... 029 4 .035 .33 .16 73 .12 1.2 1600
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Table 14.—Composition of soils of Red River County—/{continued).

Lab.
No.

17517
17518
17519
18540 |
18541

17529
17530
17509 ,
17510
15963 |
15964
15967

Phosphoric Acid Potash Acid
————————————— | Nitro- Soluble,
1 ! gen Acid Lime, 3
Total Active Per Total | Soluble | Active Per Basicity | Acidity
Per Pér Cent Per Per Per Cent
Cent | Million Cent Cent Million
Lufkin Silty Clay Loam-surface................ .061 37 .108 31 .07 164 .34 .9 230
Lufkin Silty’ Clay Loam-subsoil. . .............. 1023 9 .030 .26 .08 74 .41 .6 900
Lufkin Silty Clay Loam-subsoil................ 1065 5 +.025 .25 .10 67 1410 [t 0
Lufkin Silty Clay Loam-surface................ .042 21 068 .42 .08 98 - :38 e 0
Lufkin Silty Clay Loam-subsoil. . .............. .029 8 .025 .40 .09 + 45 .29 1.0 1100
Average Lufkin Silty Clay Loam-surface. . .. ; .052 29 .088 87 .08 131 7 .9 115
Average Lufkin Silty Clay Loam-subsoil. .039 7 .027 .30 .09 62 .40 .8 667
Lufkin Very Fine Sandy Loam-surface. .052 7 .021 28 .08 13 .18 n: 0
Lufkin Very Fine Sandy Loam-subsoil .031 74 .030 .38 2 85 A2 AL 0
Ochlockonee Silty, Clay Loam-surface .071 123 g8 (0] 2 .34 167 .60 1.1 0
Ochlockonee Silty Clay Loam-subsoil .058 33 .040 1.13 .26 125 531 0 700
Oktibbeha Clay Loam-surface .033 9 .044 .61 .24 106 .42 1.0 2800
Oktibbeha Clay ILoam-subsoil. ; 059 42 067 .57 .18 76 .56 2.7 0
Oktibbeha Clay Loam-subsoil.............. .016 7 .030 .59 .26 146 .04 12 0
Ruston Very Fine Sandy Loam-surface.......... .068 4 .035 .46 .12 156 Ly .4 0
| Ruston Very Fine Sandy Loam-subsoil....... ... .072! 3 .050 .46 19! 76 .28 D 0
i| Susquehanna Clay-surface, ............c....... O . L .049 .37 L0 (RS A3 | 460
Susquehanna Clay-subsoil. . ................... U8Bl s .054 .47 s e e et et 0
Susquehanna Fine Sandy Loam-surface. .. ...... .047 12 .039 .39 .08 90 .48 .6 0
| Susquehanna Fine Sandy Loam-subsoil.......... .021 11 .034 .46 .18 129 .41 1.0 2100
Susquehanna Very Fine Sandy Loam-surface.. . .. 042 19 .045 .24 .08 149 A1 .2 0
Susquehanna Very Fine Sandy Loam-subsoil. . . . . B £ U/ 104 .080 .28 .08 104 18 P 460
Susquehanna Very Fine Sandy Loam-subsoil. . . .. .044 il NOARL e BRI R S gl S 7. | G
Susquehanna Very Fine Sandy Loam-surface. . ... .027 16 034 A .06 61 .10 .4 0
Susquehanna Very Fine Sandy Loam-surface. ... . .030 3 .045 .68 o 111 .14 .8 0
| Average Susquehanna Very Fine Sandy Loam-
SRR N S L e Sl e 5o e, ) 035 18 .040 .49 .07 105 .14 ) 0
Average Susquehanna Very Fine Sandy Loam- )
(o o8 e el o o DR K S e et PR 1064 38 .058 .48 .18 101 .13 .6 230
g g e B Ealedl v e R M RSt B Sa S 0801 . s 211 1.18 33 382 .49 e 0
Lrinity CIay-amhSothals b Ll s hon s v e i S e .076 142 .044 1.34 .19 147 .37 | 1100
Wildon Clayssurface. (i i T e e .040 17 .079 .50 .40 156 1.08 2,1 0
WilsBnoCaavisabanill - e 0 - s s .033 7 .103 L D3| 20 145 .87 ) 0
Wilsonr@lavasurfaces s ; . . o i s .065 ¥i P62, 3y N2 132 .97 1.6 230
T e s R By T e e L e S e L .064 4 .083 30 .19 98 .95 1.5 0
W HAONSCIaV=aMETace .. . | 00 bt o s e 5T . 049 19 b b 7 .58 19 121 .69 1.9 0
WilEO Glas=subsBllilty . L, o8 20 S8 e s e 036, 10 .072 .46 .16 90 .83 .8 0
INRONHCIGVSSRIPABCIGH, . <L i i ¢ o e i e B 1050 19 .087 .49 i g 101 12 1.8 0
AT B EE ol oo R S R P GRSt .037 6 .068 .43 17 85 L7 172 0
Wilson Clay (probably)-surface................ .037 18 P .48 23 225, 9L 1.9 0
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Average Wilson Clay-surface................... .048 16 g 51 .24 147 .95 1.9 58
Average Wilson Clay-subsoil................... .043 .082 .43 .19 105 .96, 1.3 0
15970 | Wilson Silt Loam-surface.................. ... .033 7 .069 .73 25 135 .50] 1.8 0
15971 +| Wilson:Silt LoamsSubsoill . i, Juc vt .024 16 J111 A3 J3 109 .26 .8 2100
17527 | Wilson Silty Clay Loam-surface................ .033 4 .084 .88 .26 144 D1 1.1 0
17528 | Wilson Silty Clay Loam-subsoil. ............... SO3ALs . .045 .53 - {5 (MRS, .82 1.6 0
17536 | Yahola Very Fine Sandy Loam-surface.......... 128 407 .030 .65 .36 202 2.80 6.2 0
17721 | Yahola Very Fine Sandy Loam-subsoil.......... 067 342 JOB01GE oo .40 199 2.93 6.7 0
18536 | Yahola Very Fine Sandy Loam-surface.......... 130! 372 .101 2.22 50 291 222 5.6 0
18537 | Yahola Very Fine Sandy Loam-subsoil. ......... 085 309 .037 1.97 83 108 1.97 4.8 0
Average Yahola Very Fine Sandy Loam-surface. . 129 390 .066 1.44 43 247 2.51 5.9 0
Average Yahola Very Fine Sandy Loam-subsoil. . 076 326 .034 1.97 37 168! 2.45 5.8 0
Table 15.—Interpretation of analyses, Red River County.
Corn_Possibility Two
Million Pounds Acid-Soluble
Lab. - el Per Cent
No. Type Name Active : Acidity Acres | of Area
Phos- Total | Active | Phos- 4
phoric Nitro- | Potash | phoric | Potash Lime
Acid gen Acid
Average Bowie Very Fine Sandy Loam-surface. . . 12 13 61 low fair fair 71 45184 6.8
Average Bowie Very Fine Sandy Loam-subsoil. . . 6 13 38 good good good Gan i L e R Ak
3426 | Catalpa Silty Clay Loam-surface............... 55 8] 50 ood good high 0. 9216 1.4
3427 | Catalpa Silty Clay Loam-subsoil............... 50 28 135 air good high {0 L o SRR o
Average Chalk (Houston Material)-surface. . . ... 6 38 26 low fair high 0 1280 2
Average Chalk (Houston Material)-subsoil. . ... .. 6 23 38 low fair T e S L SRE R A o S
17504 | Crowley Silt Loam-surface..................... 6 33 73 good good good 0 3968 8
17505 | Crowley Silt Loam-subsoil................. . ... 6 28 73 good good good O [P R . e B
17506’ | Crowley Silt Loam-subsoil. -. 2.0 ... ... .o ... 6 23 94 low good good 0 S R s oy e S
Average Houston Black Clay-surface............ 35 43 84 good good high 0 35136|: 54.0
Average Houston Black Clay-subsoil............ 30 28 61 good good high {1 1 | e (| S e
17511 | Kalmia Very Fine Sand-surface................ 6 8 50 fair good fair 0 704 i |
175020 Patlins Glay-surfaces i v, gn it (L il ol v 18 g gl b e good good good 0 45632 6.9
7503 N i CIaNEsuhsoIly. v, o, S G e s 12 13 50 good good ! good i 7 15, 0 gl sl pesoes T 1L S8 G
175200 MEdlcm SO Eoam-surface .« - . . 1. L 6 18 38 good low fair 700 6656 1.0
175260 Endldn Silt Loam-subgoil. : +. . ... iy ii e 6 18 38 low low fair 1800 [0 et S
Average Lufkin Clay Loam-surface............. 18 28 73 good good good 115 42240 6.3
Average Lufkin Clay Loam-subsoil. .. .......... 6 13 38 good good good A e T e
17529 | Lufkin Very Fine Sandy Loam-surface.......... 6 13 38 low good fair 0 18048 6.8
17530 | Lufkin Very Fine Sandy Loam-subsoil. . ... ... .. 6 13 50 good fair fair e b R el [ e e i
17509 | Ochlockonee Silty Clay Loam-surface........... 45 33 84 good good good 0 16064 2.4
17510 | Ochlockonee Silty Clay Loam-subsoil. . ......... 24 13 73 good good good 3Ty LAl R S B e
15963 | Oktibbeha Clay Loam-surface.................. 6 18 61 good good good 2800 7680 1 |
15964 | Oktibbeha Clay Loam-subsoil. . 30 23 50 good good good [0 0 [ e SR e
15967 | Oktibbeha Clay Loam-subsoil.................. 6 18 7o low low low (0 (] LSRR o
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Table 15.—Interpretation of analyses, Red River County— (continued).

Corn_Possibility Two
Million Pounds

Acid-Soluble

Lab. A Per Cent
No. Type Name Active Acidity | Acres | of Area
Phos- | Total | Active | Phos-
phoric | Nitro- | Potash | phoric | Potash | Lime
Acid gen Acid
17507 | Ruston Very Fine Sandy Loam-surface.......... 6 13 84 good good good 0 14528 2.2
17508 | Ruston Very Fine Sandy Loam-subsoil.......... 6 18 50 good good good (1150 SRt TUN: bR
17520, || SusquehemmatClay-givideds. T 5L 0 e oL 80 T U [RSSRR fair TRIE, - 18 A 460 5376
17521" liSusqashanna G aysubsoill 5. v/ 7. . G0l ot v ]S s 5 e a s N e e fair good o alen T 0] PSRN SRR e
15965 | Susquehanna Fine Sandy Loam-surface......... 12 13 50 good |. good good 0 4928 il
15966 | Susquehanna Fine Sandy Loam-subsoil . . .. ... .. 12 13 73 low good good 2000 Joq st Lillaas v v,
Average Susquehanna Very Fine Sandy Loam-
SUrTRCBI S I AR el Bl R R Rt e 12 13 61 good fair fair 0 143872| 26.9
Average Susquehanna Very Fine Sandy Loam-
o Ay 2 BBV ey i s A0 70 5 500 ol 24 18 61 good fair fair 230! .t el S et
15072 | Irinity SRy MuPIaee. . .. v's i o sy s o ol i 58 171 ood good good 0 54400 8.2
15973 | Ernily- Clastsubsold e s e vl nall a i L 45 18 73 ow good good TE00 s ity 2m ks
Average Wilson Clay-surface................... 12 33 73 good good good 58 35328 5.3
Average Wilson Clay-subsoil................... 6 28 61 low good good 0
15970 | Wilson Silt Loam-surface...................... 6 23 13 good good good 0
15971 | Wilson Silt Loam-subsoil. . .................... 12 33 61 good good good 0
17527 | Wilson Silty Clay Loam-surface................ 28 73 good good good 0
17528 || ‘Wilson Silty Clay Loam-subsoil: . . L. ..c.coivivalesessoen IR, good good ood 0
Average Yahola Very Fine Sandy Loam-surface. . 50 23 115 good good igh 0
Average Yahola Very Fine Sandy Loam-subsoil. . 50 13 84 good good high 0
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Table 16.—Pot experiments on soils of Red River County—(continued).

‘Weight Crops in Grams

Corn Possibility of Plant Food
‘Withdrawn, in Bushels

Lab.
No. Type Name ‘With ‘Without 5
Complete | Phosphoric| Without | Without |Phosphoric| Nitrogen Potash
Fertilizer Acid Nitrogen Potash ci
18543 | Wilson Clay-subsoil
gt b i N R S SIS RY, 20.5 6.6 17.0 - it o O AR 38 187
S NCLEBHI=IGONLT = L n it e e T 40.6 ¥ bt 22.9 SO ke T 67 85
18548 | Wilson Clay-surface
oI L TR e e S T e S 23.6 16.8 15.9 23201 Jl. . at e ot 34 216
SORGRUMEHIIT L a2 07 o e 30.7 27.4 24.1 22 b aw s i 68 115
18549 | Wilson Clay-subsoil -
L6 e e I el S e P P O 45.2 BB N dsnn &t o] S s 210
SOERUEI==TURS |, . s e 24.7 I =¥ e T e e 16
CoWRenR—a928 .\ ...\ i ook ik i et o 29.0 - %I RN 149
e e S R R SIS U 59.1 12 B VLHR [t D (RN I E 265
18536 | Yahola Very Fine Sandy Loam-surface
5 s g b Mo A S R e 20.3 1 Tl PR 78 364
Sorghum—1921 26.5 S [ 104 267
18537 | Yahola Very Fine Sandy Loam-subsoil
e e T 18.4 IR Dl s 31 205
Sorghum—1921 337 8006 i is e 60 136
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SOILS OF BOWIE, DENTON, FREESTONE, AND RED RIVER COUNTIES 47

Lufkin series.—Upland soils of the forested area, brown to gray sur-
face soils with heavy subsoils. Gray surface soil and a gray, bluish-gray
or mottled gray and yellow, heavy clay subsoil, compact and impervious
in the lower part.

Ochlockonee series.—First-hottom soils, subject to overflow. Brown
surface soils, with a brown, light-brown, or mottled grayish and brownish
or yellowish subsoil, non-calcareous.

Oktibbeha series.—Upland soils of the prairie area. Brown to gray-
ish surface soil with mottled red or gray or red, gray and yellow plastic
clay subsoil, calcareous in the lower part.

Ruston series.—Upland soils of the forested area, with brown to gray
surface soils and sandy well drained subsoils. Reddish-yellow, yellow-
ish-red, or light-red friable sandy subsoil.

Susquehanna series.—Upland soils of the forested area with brown to
gray surface soils and heavy subsoils. Brown to grayish-brown or gray
surface soils, with heavy subsoils. Stiff heavy clay, mottled red and
gray or red, yellow and gray in the lower part.

Trinity series.—First-bottom soils, subject to overflow. ‘Dark-colored
to black surface soils and brown to mottled gray and yellow subsoil,
calcareous in surface or subsoil.

Wilson series.—Upland soils of the prairie region. Dark brown to
black prairie soils with brown or bluish-gray subsoil, slightly mottled
with yellow.

Yahola series—First-hottom soils of the Red River. Brownish-red
surface and subsoil ; the lower subsoil more sandy than the upper sub-
soil.
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SUMMARY AND CONCLUSIONS

This Bulletin discusses the chemical composition and fertility of
typical soils of Bowie, Denton, Freestone, and Red River Counties.

Methods of maintenance of soil fertility are outlined.

An explanation of terms is given.

The upland forested soils (originally forested) are usually low in
active phosphoric.acid and nitrogen. They are a little better supplied
with active potash but some of them are low in active potash. A num-
ber of these soils are acid.

The upland prairie soils are better supplied with plant food and with
lime than the forested soils. They contain two or three times as much
active plant food or total nitrogen as the forested soils. Most of them
are limestone soils but a few are acid.

The second-bottom or terrace soils are usually better supphed with
plant food than the upland forested soils but are not as well supplied
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as the prairie soils. Some of these soils, however, are quite low in
nitrogen.

The first-bottom soils are better supplied with plant food than the
other groups of soils discussed. They contain four to eight times as
much active phosphoric acid, two to three times as much active potash,
and two to four times as much total nitrogen as the surface soil of the
upland forested soils.

A table is given showing the crop-producing power of the average
soils.

The group of forested soils gemerally respond well to fertilizer and
the use of fertilizer is usually profitable, especially on truck crops. The
black prairie soils do not respond well to fertilizers. The first-bottom
soils do not need fertilizer as much as the upland soils.

While many of the soils in these areas are acid, the acidity in many
cases is low and the use of lime on such soils is not recommended except
in connection with a legume rotation.

The use of lime in some form would probably be of benefit on the
acid heavy upland soils, especially if legume crops are to be grown, as it
would not only correct the acidity but would favorably improve the
physical character of the soil.

The black prairie soils of the Houston series and many of the bottom
soils are well supplied with lime.

A brief tabular classification of the different soil types is given, which
should aid in identifying the type of any particular soil. Some small
saline spots (alkali spots) are found in Denton County. Analyses of
the salts of one of these spots is given.

A brief detailed description is given of the various soil types, with
tables showing the chemical composition of samples examined, the inter-
pretation of the analyses, and the results of pot experiments with their
interpretations.
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