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This Bulletin contains detailed analyses of the various types
of soils found in Cameron, Coleman, Dallas, Erath, Harris,
Reeves, Rockwall, and Tarrant counties. Tables interpreting
the analyses are also given, as well as the results of pot
experiments designed to test the fertility of the soil. The
Bulletin outlines methods for the maintenance of soil fertility,
explains the terms used, and interprets the results. The results
show the fundamental basis of the soil fertility of the various
soil types, indicates their weakness or strength, and their
probable needs for increasing or maintaining fertility. The
black prairie soils are found to be richest in plant food and
well supplied with lime, while the forested upland soils on
an average are lowest in phosphoric acid, nitrogen, potash,
and lime, and in some cases are slightly acid. The first-bottom
soils are usually well supplied with plant food and with lime.

The Black Prairie soils of Tarrant county and the first-
bottom soils of Dallas county run highest in nitrogen. The
alluvial soils of Cameron county and the upland soils of
Dallas and Cameron counties are highest in phosphoric acid.
The upland soils of Cameron county are highest in active
potash.

For each county, tables are given showing the analyses of
the various types of soils, the pot experiments, and the inter-
pretation of the analyses, for each individual soil type. Some
tables also contain the results of analyses of the salts found
in salt spots or salty areas in some of the counties.



CONTENTS

Pace

I A R e T o s s e 0 o e S S B [ Sl s et 5
Ve n A ae ol Lot B Uy e e e Vs eiatd. oy o7 Tl el 5
Maintenance of humus and nitrogens...................... 6
heRLToriciatId et SRR S e T R e e S S v
T NI I SO G 1 B 0 TV B AN PRI LR 7
RGeS e e R %
e T s S VIR R e R e e e B SRR e 8
195 il T A e R ST IR e el R T SRR e 8
Salmie garls 0T TR i e R e R G e 10
Botsexperiments . Nt e s e L T S 11
Relation of chemical analysis to production..................... 12
Average composition of the soils of the counties studied.......... 12
Crop-production power of average soils......................... 15
pEertilizers Jfon the! soilssstudied] & el al Ll SRy L 16
R AR G e L L S T e e e e 18
Sotlacal Camezon COMR ot e et St s e U S g ey oo 18
Classification of soils of Cameron county.................. 24
Condensed description of soils of Cameron county............ 24
Soilssofioleman GotEvr, ot e Sl o e e e 26
Classification of soil types of Coleman county.............. 28
Condensed description of soils of Coleman county........... 31
Soileror Dalliascomnby i o sl e e e o e 33
(Hagifications ot dhe, S0IlESCTIaR: 2i-r bot b mi e R et e ) 35
Condensed description of soils of Dallas county.............. 38
SoilsMol S Eathiconniy: e or et L2 Ahtind B e 40
Cllassification: of ‘S0il LYPEE. uiah hle ke o shootd aF nsacsininiors s e 42
Condensed description of soils of Erath county.............. 45
Soilsiofs Hanruaseommbyed . oo P Dl Evii R p L Sl e e 48
Cllgssificationtofssolle. o, o, o e s s i R sl 53
Condensed description of soils of Harris county............. 58

B ol ol e veR GO L ome. - e L ol oo A L 62
Clagsifieation ol the te0il Tarien R el e L 65
Condensed description of soil types of Reeves county......... 65
Boilg ot Rockwallcotmbyt mrr s e e I o et et iesetbtoia g 67
(Nassification Sof N Eoll Ty pes . gt s o s e e s 68
Condensed description of soils of Rockwall county........... 70
SoilstottAamantred BTy o e T e e a e s e m o' 72
Clasgification of the soiligeries. ool coiiia i oo il o il 75
Condensed description of soils of Tarrant county............ 78

ST OTI T e It s DAl o A R X e T ) ) A o 1 o O P 83



BULLETIN NO. 430 : JULY, 1931

THE CHEMICAL COMPOSITION OF SOILS OF CAMERON,
COLEMAN, DALLAS, ERATH, HARRIS, REEVES,
ROCKWALL AND TARRANT COUNTIES

G. S. FRAPS

This Bulletin deals with the composition and fertility of samples of
soils collected from eight counties in Texas. It is the twelfth in a
series dealing with the chemical composition of typical Texas soils.

Most of the samples were collected by field agents of the Bureau of
Chemistry and Soils of the United States Department of Agriculture
in cooperation with the Texas Agricultural Experiment Station. De-
tailed reports of these surveys with maps showing the location of the
different soil types have been published by the Bureau of Chemistry
and Soils of the United States Department of Agriculture. Descrip-
tions of soils given in this Bulletin have been condensed from these
reports. The soil surveys referred to are as follows:

Soil Survey of Cameron County, Texas, by M. W. Beck and B. H.
Hendrickson.

Soil Survey of Coleman County, Texas, by H. W. Hawker, William
T. Carter, M. W. Beck, and R. E. Devereux.

Soil Survey of Dallas County, Texas, by William T. Carter, Jr.,
A. H. Bauer, T. M. Bushnell, et al.

Soil Survey of Erath County, Texas, by T. M. Bushnell, H. W.
Hawker, and D. B. Pratapas.

Soil Survey of Harris County, Texas, by H. V. Geib, T. M. Bushnell,
and A. H. Bauer.

Soil Survey of Reeves County, Texas, by M. W. Beck and W. W.
Strike.

Soil Survey of Rockwall County, Texas, by H. V. Geib.

Soil ‘Survey of Tarrant County, Texas, by H. W. Hawker, Neal
Gearreald, and M. W. Beck.

Requests for copies of these surveys should be addressed to the Bureau
of Chemistry and Soils, United States Department of Agriculture,
Washington, D. C.

MAINTENANCE OF FERTILITY

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

(1) The supply of nitrogen and humus in the soil should be main-
tained. Growing legumes in a proper rotation, and turning these under
or grazing them off is usually to be advised. The nitrogen in the soil
may be supplemented by the use of nitrogenous fertilizers.
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(2) Deficiency of phosphoric acid in the soil should be corrected
by the use of phosphates as a fertilizer.

(8) Any acidity sufficient to be injurious to the crops being grown,
if present, should be corrected by use of ground limestone or lime.
Lime and limestone are 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.

(4) Any deficiency of potash in the soil should be corrected by the
use of fertilizers containing potash.

(5) Erosion or washing away of the more fertile surface soil should
be prevented.

Maintenance of Humus and Nitrogen

The maintenance of the humus, or partly decayed vegetable matter,
in the soil aids materially in maintenance of fertility. Partly decayed
vegetable matter, sometimes termed humus, in sufficient quantity, im-
proves the capacity of soils to hold a favorable amount of water, so
as better to resist drouth. It aids in giving a fine crumbly structure to
clay soils and enables them to break up into a good condition of tilth
under the action of cultivating implements. It checks the rapidity
of the percolation of water through sandy soils, thus decreasing loss of
plant food. Humus also contains most of the nitrogen of the soil.
Nitrogen in humus is in an insoluble form and cannot be taken up
by crops or washed out of the soil. Nitrogen in humus is slowly
changed by soil organisms to nitrates or ammonia, in which forms
the nitrogen may be taken up by plants. Nitrates may be also washed
from the soil. The storing of nitrogen in the insoluble humus com-
pounds protects the soil from rapid depletion in fertility as regards
nitrogen, either by cropping or by percolating water.

Some soils produce good crops for a long time without additions of
vegetable matter, but for permanent productiveness on most soils, veg-
etable 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 se-
cured in large enough quantities. Iegume crops, which have power
to take nitrogen from the air, may be grown in rotation with other
crops, and either turned under or grazed off. If the crop is heavy,
it is best to allow it to become nearly mature before turning it under.
To graze off the crop is better than to turn it under, as some of its
feeding value is secured when the crop is grazed, while the droppings
from the animals, together with the liquid excrement, return to the
soil the bulk of the plant food taken up by the crop. To make the
crop into hay, and save the manure from the hay, is not as good for
the soil as grazing off the crop, since a large part of the plant food in
the hay is lost. When the legume is made into hay to be sold, the land
probably gains little nitrogen and actually loses phosphoric acid and
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potash. Crops other than legumes add vegetable matter to the soil
when plowed under or grazed off. They are suitable for cover crops to
reduce losses from leaching or washing when the land would other-
wise be bare, but legumes are the only plants which can fix the nitro-
gen of the air and place it into the soil in forms suitable for the use
of other crops. For this reason it is best to grow legumes for hay,
forage, or soil-improving crops whenever possible.

The maintenance of the nitrogen content of the soil is more important
than the maintenance of the humus contest. Nitrogen may be pur-
chased as a fertilizer, but it is expensive when bought in this way, and
ordinarily a farmer cannot afford to buy enough of it to keep the
nitrogen content of his land from decreasing. The only practical way
to maintain the nitrogen content of the soil when ordinary farm
crops are grown is to secure part of the nitrogen from the air by
growing legumes. The nitrogen fixed by legumes can then be utilized
for cotton, corn, kafir, or similar crops. The kind of legume best to
grow depends upon the climate and other conditions, which vary with
different sections of the state and with different conditions of farming.

Phosphoric Acid

Texas soils are frequently deficient in phosphoric acid. This Bulletin
contains information regarding the probable deficiencies in phosphoric
acid of the various soils of the counties described. Deficiency of phos-
phoric acid may be easily and profitably corrected by the use of super-
phosphate as a fertilizer.

Potash

While many of the soils of Texas are rich in potash, 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. 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 of 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. :

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 ground limestone, ground
oyster -shells, air-slaked lime, or hydrated lime. Few acid soils are
found to occur in the counties described in this Bulletin. ILegumes and
the clovers require more lime than other crops.
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HOW TO USE THE ANALYSES

Analyses of the soils are given in connection with the descriptions
of the various types of soil in each county. The interpretation of the
analyses is also given so that the strength or weakness of each type
can be ascertained.

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. It may sometimes contain injurious substances,
such as alkali or may supply insufficient amounts of water. Plant dis-
eases may also 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 soil 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 is deficient, fertilizer
should be used. The depth of the surface soil and the character of
the subsoil, as well as the season, influence the yield of crops as much
as the plant food. This can be seen by observing the variation of the
yield on the same land from one year to another.

EXPLANATION 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, as only
a small portion is immediately available. It is made slowly available
by mnatural agencies.

Active phosphoric acid is that part of the total phosphoric acid which
is more easily taken up by plants. It is that soluble in 0.2N nitric
acid. The relation of the active phosphoric acid to the strength of the
soil is shown in the table giving the interpretation of the analyses. As
shown in Bulletins 126 and 276, there is a relation between the active
phosphoric acid of the soil and the amount of phosphoric acid which
crops are able to take from the soil in pot experiments. 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 and the needs of the soil.

Total potash represents the entire amount of potash in the soil. A
large part of this is locked up in highly insoluble silicates, and may
not become available for the use of plants in centuries. The amount of
total potash does not indicate how much is available for use by the
immediate crop.

Acid-soluble potash is the amount of potash that is dissolved by
strong hydrochloric acid. As pointed out by Hilgard, there is a rela-
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tion between the amount of acid-soluble potash of the soil, and the
wearing qualities of the soil (Fraps, Principles of Agricultural Chem-
istry, page 171). The higher the percentage of acid-soluble potash, the
longer the soil can be cropped before it needs potash.

Active potash is the potash which can be readily taken up by plants,
as shown by pot experiments in Bulletins 145 and 325. It is the potash
that is soluble in 0.2N nitric acid. There is a close relation between
the amount of active potash in the soil and the amount which can be
used by crops.

Total nitrogen is the entire quantity of nitrogen present in the soil.
Most of the nitrogen is present in organic matter or humus. As shown
in Bulletin 151, there is a relation between the total mnitrogen of the
soil and the nitrogen which can be taken from it by crops in pot experi-
ments. The total nitrogen is therefore an index to the mneeds of the
soil for nitrogen, although the nitrogen in worn soils is not as available
as that in new soils, and a number of conditions affect the quantity of
nitrogen made available for the use of crops.

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. The basicity represents the carbonate of lime and other
basic materials in the soil. This term is here applied to the bases (chiefly
lime) which neutralize the 0.2N nitric acid in the method for deter-
mining active phosphoric acid and active potash. This term is merely
used as a convenient one for the determination referred to. If all the
acid is neutralized, the basicity is 10 per cent, or 200,000 pounds of
base (carbonate of lime) to 2,000,000 of the soil.

Acidity is represented by what is termed the pH of the soil. The
pH (or hydrogen ion concentration) shows the intensity of the acidity
of the soil.

A neutral soil is represented by a pH value of 7.0. The lower the
number below pH 7, the more acid the soil. A soil of pH 6.0 would
be ten times more acid than a soil of pH 7.0, and one with pH 5.0
would be 10 times more acid than one of pH 6.0. Numbers higher than
7.0 indicate alkalinity and the higher the number, the more alkaline
the soil. In general, a certain reaction is best suited to a given kind
of plant. There is much difference of opinion, but the approximate
reaction is given in Table 1. In general, applications of lime should
be made to acid soils to produce the favorable reaction, but soils do not
all act alike in this respect, and sometimes acid soils do not respond to
the use of lime in increase in yield of crops.

Corn possibility represents the average amount of plant food which
is withdrawn by plants in pot experiments from soils containing similar
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amounts of total nitrogen, active phosphoric acid, or active potash. It
is based on 2,000,000 pounds of the soil, which is approximately the
weight of an acre of land to the depth of six and two-thirds inches.
The corn. possibility is not claimed to indicate the possible yield from
the soil, as this depends upon other conditions in addition to the fer-
tility of the soil. It is simply a convenient means of bringing out the
relative deficiencies of plant food in the soil. The corn possibility is
also a convenient way of comparing amounts of various plant foods in
the same soil. For example, with the Lake Charles clay loam of Harris
county, the corn possibility for total nitrogen is 28, for active phos-
phoric acid is 12, and for the active potash 50. The soil is probably
deficient both in phosphoric acid and in nitrogen. This may be com-
pared with the Victoria clay loam of Cameron county, which has a corn
possibility of 38 bushels for nitrogen, 55 for phosphoric acid, and 273
for potash. Other comparisons can be made from the tables.

Table 1.—Reaction value (pH) for growth of crops

pH for best | pH which gives
growth good growth
7.0 7.0 to 8.0
6.0 B te 72
6.4 6.0 to 8.0
6.0 6.0 to 8.0
............ 5.0 to 8.0
5.6 5.0 to 8.0
6.0 5.5 to 7.5
Soy beans 6.5 5.0 to 8.0
LT S e S e P i Rl 2L T R VRS T 5.0 5.0 to 8.0
ICIERTT- s T I B R TR e S e o SO 7.0 6.0 to 8.0

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.

Saline Soils

Soluble salts occur in some of the soils of the counties here discussed,
in sufficient quantity to be injurious to crops. Salty spots are. of fre-
quent occurrence along the Gulf Coast, and also in other parts of Texas.
In some instances the soluble salts are of natural occurrence, as in soils
along the sides of salty lakes, in spots or even in larger areas. In other
cases, the soluble salts accumulate as a result of irrigation or seepage
water coming too near the surface. If the ground water can be brought
sufficiently near the surface to evaporate, the soluble salts contained in
it are left behind and accumulate. Where the accumulation of soluble
salts is greater than the amount washed down by rain or irrigation
water, the soil increases in saltiness, until there is so much salt that
crops cannot be grown. Salty spots due to subirrigated areas occur in
various sections of Texas. They may also be produced in yards or
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rardens by frequent sprinkling with irrigation water on lawns or flow-
rs. The formation of saline spots may be prevented by drainage so
hat the ground water is brought too low to rise and evaporate, Suffi-
dent rain or irrigation water will then wash out any salt which may
)e present. Saline spots may be recovered by suitable drainage accom-
sanied by sufficient applications of water to wash the salts through the
j0il into the country drainage; however, difficulties are met here, as the
j0il may be so heavy that the water does not penetrate readily. The
saline salts may also cause the soil particles to deflocculate and close
1p the pores of the soil so as to cause water to penetrate very slowly
v even prevent it from passing through.

Saline soils are frequently called alkali soils. The injurious salts
wre not alkaline as a rule, usually consisting of sodium chloride (com-
mon salt) and sodium sulphate. The salts are alkaline when sodium
sarbonate or bicarbonate are present, when they are called black alkali.
Texas soils sometimes contain black alkali, but not frequently. The com-
position of some of the saline soils is given in connection with the dis-
cussion of the soils of some of the counties (see Tables 8, 18 and 22).

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 galvanized iron
pots, and to one or more pots a complete fertilizer (NPK or NDK)
was added; D is the symbol used for dicalcium phosphate. To one or
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
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 more pots, nitrogen and phosphoric acid (NP) were added, potash
being cmitted. The difference between this pot and the pot receiving
the complete fertilizer shows the need for 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 make a greater growth or to take up more
plant food from the same quantity of soil than would be the case under
field conditions. There might be a considerable difference between the
crop receiving the complete fertilizer (NPK), and the crop which had
no potash (NP), in the amount of crop produced in the pot experi-
ments, and yet the crop produced in the field without potash might
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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 in the field.
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 fur-
nish plant food for crops in pot experiments.

RELATION OF CHEMICAL ANALYSIS TO PRODUCTION

Chemical analysis is made on samples of soil taken from the fields.
The analysis for plant food represents the capacity of the soil to furnish
it. The capacity of the soil to furnish plant food is only one of a
group of factors which control production of crops.

The chemical analysis is related to the capacity of the soil to supply
plant food, but when application is made of the results to field work,
other important factors enter into play. The most important of these
are perhaps (a) the kind of crop and its ability to assimilate plant
food, (b) the depth of the soil and the extent to which it is occupied
by roots, (c¢) the water provided by soil and season, (d) the tempera-
ture, and (e) the possibility of crop production under the other pre-
vailing soil and climatic conditions. It is obvious that a plant having
twice the power of another to assimilate phosphoric acid will need only
half the quantity in the soil; that a soil furnishing enough phosphoric
acid for 30 bushels of corn may not contain enough for 50 bushels;
that a soil which can be occupied by roots to a depth of 6 inches fur-
nishes only half as much plant food as one that is occupied to a
depth of 12 inches; and that a soil may contain enough plant food for
30 bushels of corn and yet not enough for a large cron of tomatoes.
Different crops vary in the quantity of food necessary to produce a
good yield. These are all illustrations of the factors mentioned above,
which affect the ability of the plant to utilize the food offered it by
the soil.

The interpretations given in this Bulletin refer entirely to the capacity
of the soil. No attempt is made to allow for any of the other factors
which may affect production.

AVERAGE COMPOSITION OF THE SOILS OF THE COUNTIES
STUDIED

For the purpose of discussion the soils were divided into three groups:
the upland soils, the second-bottom, or terrace, soils and the first-hottom,
or alluvial, soils. The average composition of these groups is given in
Table 2.

The upland soils include both the prairie and the forested soils. The
term “forested” refers to the original condition of the soils, regardless
of ‘whether they are now forested or in cultivation. The upland forested
soils are usually low in nitrogen and in active phosphoric acid. They
are a little better supplied w 1th active potash but contain less than the



Table 2.—Average composilion 0l SOUS DY groups

g Active Acid Active Acid
Nitrogen Total phos. ac. Total soluble potash soluble | Basicity | Reaction
per cent | phos. ac. per potash potash er lime per cent pH
per cent | million | per cent [ per cent [ million per cent
Upland Surface Soils
Cameron County (prairie)............ .132 .129 673 2.19 .73 630 1.18 2.37 7.9
Coleman County......... T .126 .066 25 1:12 .35 324 8.35 5.56 i
Dallas County (Black prairie)......... .192 .126 130 1.59 .83 405 5.32 5.53 7.3
BTN BT o o A i O e w L7 .066 46 1.85 .44 277 3.76 4.44 7.2
Harris County (Flat Woods) . . ........ ; .056 .026 20 .39 .10 95 <15 .25 6.2
Harris County (Coastal Plain)............. .091 .030 25 .54 15 98 31 .44 6.4
BREEV OB CAUDER i ois ~is sl mnlab s b S KH  ahaiils .045 .063 180 2.21 .45 383 6.13 0298 7.8
Boekwalll COunty: it fee s 3 .099 .070 55 .78 .26 185 4.78 3. 71 750
Tarrant County (Ft. Worth prairie)........ 115 .073 22 .97 .34 139 2.03 2.23 7.3
Tarrant County (Black prairie)............ .172 .149 171 T2k .58 197 8.12 6.45 754
Tarrant County (I£ast Cross timbers). . ... ... .044 .050 20 .61 .07 23 A7 .45 7.3
Tarrant County (West Cross timbers). . .. .023 .013 12 .61 .10 21 16 +25 6.9
Upland Subsoils o
Ciameron County (prairie)........c.oieen- 055 .079 242 1.98 .64 513 1514 2.66 7.5
Coleman County........ s R A GRS .070 .046 19 1.28 .42 238 6.19 5.38 73
Dallas County (Black prairie)............. .083 .097 103 1. 97 .81 188 23.99 5.37 7.2
T S e R g B ST R .079 .057 28 1.02 .47 187 5.34 5.44 7.4
Harris County (Flat Woods) .. ............ .024 .017 13 .41 .09 77 A2 .19 6.1
Harris County (Coastal Plain)............. .052 .022 16 54 .18 84 .62 .87 6.4
ey (U1 e e e e RS B R R b .039 .056 137 2.04 :42 313 7.99 7.58 8.0
T SN T T T S S I e .071 .052 27 o) .26 111 5.77 4.06 |
Tarrant County (Ft. Worth prairie)........ .080 .074 9 1.02 .41 92 3.34 2.70 73
Tarrant County (Black prairie)............ .104 .150 123 1.06 .47 81 11.47 9.57 7.5
Tarrant County (East Cross timbers)........ .041 .046 6 73 .23 63 37 0 6.8
Tarrant County (West Cross timbers). .. .. .015 .014 6 .49 e i 56 .43 .49 6.3
Upland Deep Subsoils
Cameron County (prairie) . .«..«..ovvivvves | vevanni .104 692 2.17 .60 297 4.71 7.93 7.7
Frath COMREY ' o o il ot A Gy S v & v v s 065 073 49 1.19 .38 80 14.04 7.46 7.5
Harris County (Flat Woods).............. .030 .017 11 .50 .11 95 .16 .33 5.8
Harris County (Coastal Plain)............. .040 .016 14 .49 A7 103 .69 .81 6.4
T 2 R e .025 .040 BA e e .49 79 14.88 L R B
ROl COIME Rl = s 5 e doo vers m ol .033 .036 20 S i .26 i AR 5.85 Tt
Tarrant County (East Cross timbers)....... .043 .070 8 .64 .28 57 .29 .88 6.5
Terrace (or second bottom) Surface Soils
Coleman County s Jon o Vo di e i o wo s w .116 .053 Vi 1.21 .53 481 1.13 3.47 74
Dallas County (highinlime).............. 161 112 181 1.33 vid 325 4.10 4.54 7.4
Dallas County (moderate in lime).......... .071 .037 30 .63 .20 114 .54 .98 6.9
e TR e B R TR .077 .048 23 .96 .24 291 .42 1.25 7.0
Rockwall County.......«vresviv e semerrs .096 .119 188 .93 .52 296 715 6.51 7.3
O OB COURLY S L i hieri s distv v s sl .071 .050. 36 .76 .22 116 1.12 1.97 7.3
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Table 2.—Average composition of soils by groups—Continued

4 Active Acid Active Acid B
Nitrogen Total Phos. Ac.| Total soluble potash soluble | Basicity | Reaction
per cent | Phos. Ac. per potash potash per lime per cent pH
per cent | million | per cent | per cent | million | per cent
Terrace (or second bottom) Subsoils
Coleman Count{ ........................ .087 .048 61 1.23 b5 329 2.72 4.35 7.4
Dallas County (high in lime). ............. .090 .169 112 1.08 .58 111 14.18 6.28 8.7
Dallas County (moderate in lime).......... .040 .031 30 JF7 .26 104 .88 1.33 1.2
PO T A 3 T N S Y .079 .057 4 1.08 .78 200 .70 1.11 6.7
LockWallh Nty . . s e e s .072 .089 99 i 07 .45 191 9.16 6.13 =5
T e T e S S SN B 1 .051 .035 15 .87 ) | 102 1.54 1.94 75
Terrace (or second bottom) Deep Subsoils
Coleman County......... Ly G s A g .091 .052 10 1.07 O3 174 4.27 7.93 7:5
Dallas County (moderate in lime).......... .036 .036 13 .91 32 124 .30 .44 6.2
BEratbhwtiomnbe s 0T o i ety .021 00l ke § et AREI A7 S T EREMERR S [ nBii o e B ot R, 0 S G S
D PRI I GAIIYT o o e i o 05 e e e i 65 .042 7055 25 .89 .38 94 2.76 1.66 7.
Alluvial (or first bottom) Surface Soils
amernm COEY. . L. . .0y sers o ss it 118 .154 306 215 .98 404 7.44 8.42 o7
Coleman County.......... .099 .088 253 1.59 o7 332 2.80 4.37 7.5
Dallas County.......... 174 <101 114 1.30 .70 304 8.67 LIy 7.2
Erath County........., 237 .108 175 1.40 .54 512 2.61 3.58 7.3
Harris County......... .101 .041 40 72 .19 166 .80 1.30 6.4
Reeves County. . ... .087 131 327 2.40 .63 443 7.82 757 7.6
Rockwall County. . . . 135 L1381 106 T2 .45 196 10.84 7.91 1.4
Tarrant County....... AN S O e .086 .097 56 = o4 169 3.00 4.48 7.2
Alluvial (or first bottom) Subsoils
CRMETOMLORRE . . . - .. b nn i .070 <121 110 1.98 .65 234 9.88 9.63 .9
Coleman County....... .063 .075 187 1.45 .47 173 5.19 8.08 1.5
Dallas County.......... 108 .118 66 1531 .61 95 9.03 8.68 7.3
Erath County. . . .072 .074 73 1.37 .58 237 4.32 4.41 7.4
Harris County. . .043 .027 20 .76 .20 107 /53 .89 6.5
Reeves County. . .049 127 287 2.56 .76 462 8.24 8.03 Fate
Rockwall County g .098 <115 76 .65 .42 127 13:17 7.91 7.4
TRAE LY . . covusvidruntnstasais 073 .099 38 1.31 .46 73 5.86 4.94 7.4
Alluvial (or first bottom) Deep Subsoils
Cameron County........... .030 .105 110 1.98 .30 75 9.33 9.51 8.1
Erath County... .055 .058 36 1.19 .52 210 b .87 7.6
Harris County. . .046 .027 20 .67 .25 98 .63 .86 6.5
T e T T e A S e i .037 187 114 2.05 .84 306 11.22 10.00 75
Coastal Land Surface Soil—Cameron County .052 .130 133 1271 .87 187 11.44 9.86 127
Coastal Land Subsoil—Cameron County.. ... .069 122 44 1.47 .89 101 11.87 10.00 8.0
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THE CHEMICAL COMPOSITION OF SOILS 15

prairie soils. They are slightly acid in Harris county, but are neutral
in the other counties. They are also low in lime. The subsoils are like-
wise low in plant food and they are slightly more acid than are the
surface soils. .

The upland prairie soils (Table 2) are much better supplied with
plant food and with lime than are the forested soils. All of them are
limestone soils, and none are acid. The other upland soils are well
supplied with plant food and lime, with the exception of those of
Harris county.

The second-bottom, or terrace, soils are located above overflow. They
are somewhat better equipped with plant food than are the upland for-
ested soils, but are not as well supplied as the prairie soils. They are
limestone soils and are not acid.

Some of the first-bottom soils are subject to overflows. They are
usually well supplied with plant food. AIl of them are well supplied
with lime.

The groups of surface soils which average highest in nitrogen are
the Black Prairie soils of Tarrant county and the first-bottom soils of
Dallas county. Next come the alluvial soils of Rockwall county and
the upland soils of Cameron county. The soils lowest in mnitrogen are
the upland West Cross Timber soils of Tarrant county and the upland
soil of Reeves county.

The groups of surface soils which average highest in total phosphoric
acid are the alluvial soils of Cameron county and the upland soils of
Dallas and Cameron counties. The upland prairie soil of Cameron
county is highest in active phosphoric acid, while the alluvial soils of
Cameron and Reeves counties are high.

The group of surface soils highest in active potash is the upland soils
of Cameron county. Those high in active potash include first-bottom
soils of Cameron, Erath, and Reeves counties, second-bottom soils of
Coleman county, and upland soils of Dallas county.

CROP PRODUCTION POWER OF AVERAGE SOILS

Table 3 contains the number of crops of 40 bushels of corn that could
be produced by the plant food on an acre to the depth of six and two-
thirds inches (two million pounds), provided all the plant food could
be extracted by the plants, in the groups of soils as averaged in Table 2.
The total phosphoric acid of the upland soils could produce 10 to 119
crops of 40 bushels of corn, the acid-soluble potash could produce 35
to 365 crops and the total mitrogen 8 to 64 crops. The terrace soils
and the alluvial or first-bottom soils average much better, as can be seen
in the table. It is seen that some of the soils have limited fertility.
As these figures refer only to the top seven inches of the soil, and the
plants may draw on the subsoil, the actual possibility for crops is much
greater than is indicated above.
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Table 3.—Number of crops of forty bushels of corn which would be produced by the plant food
in two million pounds soil (an acre 7 inches deep).

Total Acid-
Group Nitrogen phosphoric soluble
acid potash
Upland Surface Soils
Cameron County (prairie). 2 w2 44 103 365
Coleman County......... eSS 42 53 175
Dallas County (Black pra S 64 101 a 415
Erath County 39 53 220
Harris County (ISt WNOOAS) , o vv i b ale i o 19 21 50
Harris County (Coastal Plain). .............. 30 24 75
BeeVeRIEOUREY, . .o b e ani 50 e ats o s aiais o min 15 50 225
RROCKRWHB OIS L0 L0 T s ey e  ues d y wie o 33 56 130
Tarrant County (Fort ‘Worth prairie)......... 38 58 170
Tarrant County (Black prairie). . ............ a7 119 290
Tarrant County (East Cross timbers)......... 15 40 35
Tarrant County (West Cross timbers). . ... ... 8 10 50
Terrace (or second bottom) Surface Soils
Calesnan-County . ...t . L.l i i e aes 39 42 265
Dallas County (hlgh = A 54 90 385
Dallas County (moderate in lime)............ 24 30 100
S S T T L B S S s 26 38 120
RolewalltCouny = e e 32 95 260
Rearrant COUNEY .. o . e e v mies e sl w5 A 24 40 110
Alluvial (or first bottom) Surface Soils
Cameren:County. o o s s 39 123 490
s e T O T i e A ety it 0 BB ik 33 70 285
B LA R O AN K0 et e Lo Do o as ot s o 20 o 0 58 81 350
ST BT T T A A SR I S W D ey e 39 86 270
Harris County. . btk 34 33 95
Reeves County. 29 105 315
Rockwall County. : 45 105 225
R S R O Ly e R T e o e et v oy i 29 78 170
Coastal land Surface Soil
Cameron COUDEN. .. oo b ol s ohd, aiea e 17 104 435

Table 4 contains the corn possibility of the groups, derived from
Table 2. In the upland soils the corn possibility of the active phos-
phoric acid varies from 12 to.60 bushels, the active potash from 26 to
171, and the total nitrogen from 13 to 48 hushels. These figures show
the importance of nitrogen and phosphoric acid in these soils, and that
potash is less important.

FERTILIZERS FOR THE SOILS STUDIED

The soils studied may be divided into several groups with respect to
their relation toward fertilizers.

The upland soils of all the counties except Cameron, Dallas, Reeves,
and Tarrant (Black Prairie), on an average are somewhat low in phos-
phoric acid. The upland soils of Harris, Reeves, and the Hast and
West Cross Timbers of Tarrant county are low in nitrogen. The upland
soils of Harris county and the East and West Cross Timbers of Tarrant
county are low in active potash. The use of fertilizers is generally
advisable for field crops on these soils in the eastern part of the state.
They are especially needed for truck and fruit crops. Fertilizers sug-
gested for use are given in other publications of the Experiment Station.



Table 4.—Interpretation of average analyses of surface soils.

Corn possibilities in

bushels per acre

Upland Surface Soils
Cameron County
Coleman County

Erath County

(prairie

Hafris County (Flat Woods)

Harris County (Coastal Plain)

Reeves County

Dallas County (Black prairie)

Rockwall County

Tarrant County (Fort Worth prairie)................ ... ...

Tarrant County (Black prairie)
Tarrant County (East Cross timbers)
Tarrant County (West Cross timbers)

Terrace (or second bottom) Surface Soils

Coleman County

Dallas County (high in lime)
Dallas County (moderate in lime)

Erath County

Rockwall County...........

Tarrant County

Alluvial (or first bottom) Surface Soils

Cameron County
Coleman County
Dallas County
Erath County
Harris County. ..
Reeves County. .

Rockwall County.
Tarrant County. .

Coastal land Surface
Cameron County

Soil

Active
Nitrogen | phosphoric| Active
acid potash
38 60 245
38 18 144
53 45 180
33 30 135
18 12 50
28 18 50
18 45 171
28 30 94
33 18 73
48 45 94
18 12 38
13 12 26
B33 35 204
48 45 144
23 24 61
23 18 135
28 45 135
23 24 61
33 50 180
28 50 154
48 45 144
33 45 211
33 24 84
28 50 188
38 45 94
28 30 84
18 45 94

Acid
soluble
phosphoric
acid

good
good
good
good
low
lowd
800
good
good
good
fair
low

f aircl
00

good
good
good
good

good
good
good
good
good
good
good
good

good

Acid Acid
soluble soluble
potash lime

good good

good high
good high
good high
low fair

fair good
good high
good high
good high
good high
low fair

low fair

good good
good high
good good
good good
good high
good good
good high
good high
good high
good high
good good
good high
good high
good high
good high
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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.
Climatic conditions may interfere with the profitable use of fertilizers
in the western part of the state not under irrigation, and they are not
recommended in the absence of favorable field experiments.

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

on vegetable crops.
USE OF LIME

Few of the soils described in this Bulletin are acid. Contrary to local
opinion, lime is not needed on many of these soils. If lime is needed,
it will be mentioned in the discussion of the soils of the county concerned.

The use of lime on sandy soils which are well drained, such as Norfolk,
Ruston or Orangeburg soils, is not to bhe 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 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.

SOILS OF CAMERON COUNTY

Cameron county is in the extreme southern part of Texas. Fifteen
soil types belonging to 10 series have been mapped in this county. The
soils of the delta region, chiefly derived from deposits made by the Rio
Grande, are classed as the Laredo, Harlingen, Cameron, and Rio Grande
series. The upland soils in the northern part of the county are included
in the Victoria and Tiocano series. The soils along the coast belong to
the Lomalto or Point Isabel series, or are classed as dune sand. Lomalto
clay is the most extensive soil type, occupying 22 per cent of the area;
Victoria clay comes second with 19.9 per cent, and Harlingen clay third,
occupying 17.9 per cent of the area. Laredo silty clay loam, 11.8 per
cent, comes fourth.

Composition of Soils. Table 5 gives the analyses of the different
soil types and Table 6 an interpretation of the analyses; these analyses
show the strength or weakness of the various soils. The soils of this
county are well supplied with plant food. The potash and nitrogen con-
tent are high. All the soils examined were high in lime and no appli-
cations of lime are likely to be needed. Nitrogen is likely to be the
plant food needed first, because it is used in large quantities by the
crops and is more readily washed from the soil than other plant food.



Table

5.—Analyses of soils of Cameron County

Active Acid Active Acid r
Nitrogen Total phos. ac. ‘Total soluble potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent p inches
per cent | million | per cent | per cent | million | per cent

CAIGEEOR O . T v e i e et .100 170 336 2.58 1.23 196 9.76 9.22 7.9 |Surface
RO OEOI CIRY - oo e s o e e ok areh s .061 .134 147 2.20 I:11 131 10.68 9.42 8.5 |Subsoil
Erarimpen clay. . ..ol el i .116 .123 238 2.17 .98 527 4.38 7.85 7.7 |Surface
BSPUDPEN ClAY ... o oo s s viats ators v sy EOER I sl 230 1.89 .85 497 7.30 8.54 8.6 |Subsoil
e (970 | R S Sl G SR e S .194 .209 397 Bl .80 453 53 1) 5.46 7.5 |Surface
Laredotelay .5 v oo R A oA .065 .142 181 1.50 .87 109 9.24 9.83 7.6 |Subsoil
| DI T g o s G C PO R . .029 113 223 1.74 .38 83 8.35 9.85 7 e 30-36
Laredo fine sandy loam............. .090 112 410 1.82 .36 304 4.87 5.80 il 0-18
Laredo fine sandy loam............. .047 107 10 2.50 .23 156 10.42 10.00 e 18-24
Laredo fine sandy loam....:........ .023 .076 143 2.41 .09 71 8.98 8.47 739 24-36
e CH T S e R S S - N, 098 137 373 2.33 9 471 5.82 9.60 Tt 0-15
JEE 7 (o0 Fep T SRR UL S, S N S, .070 118 38 1.91 .47 210 10.26 19.80 74 15-24
Laredo loam. . 039 .113% 50 2.06 .36 107 9.24 16.80 Tl 24-36
Laredo silty clay loam .146 .182 666 21T 2.81 548 5.49 8.16 7.7 |Surface
Laredo silty clay loam. .072 .168 126 1967 .64 329 11.22 9.87 8.1 |Subsoil
Laredo silty clay loam .030 s 1 7 24 1570 .38 40 10.74 9.85 8.9 30-36
Lomalta clay. . .062 .136 55 1.90 .90 153 12.73 10.00 7.8 [Surface
Lomalta clay. 069 .122 44 1.47 .89 101 11.87 10.00 8.0 20-36
Point Isabel clay. .041 123 210 1.51 .83 220 10.14 12.70 7.5 0-36
Rio Grande clay. 176 .196 248 2.41 .96 564 10.83 9.77 7.7 ° |Surface
Rio Grande clay......... .102 .156 170 2.567 .92 410 10.98 9.27 7.6 |Subsoil
Rio Grande silty clay loam. . .087 21274 45 2411 .84 317 10.73 9.96 7.7 ~ |Surface
Rio Grande silty clay loam. . .032 .060 46 1.67 .38 128 9.91 9.92 7.9 |Subsoil
Rio Grande very fine sandy loam. ... .050 119 44 170 37 256 9.88 18.50 7.8 0-15
Rio Grande very fine sandy loam. ... .029 .085 39 1.94 .36 140 8.87 17.90 T8 15-36
Bageanorelavii g ot dr, oo ank s .168 .206 1145 1.97 .93 886 2.74 4.93 9.5 0-36
NVAGLOTIH ClaV IORIA Jv oo o o 2 v se! o6 .138 .153 583 1.99 +91 752 .91 2.45 2l 4 Surface
Nactoria Clavloati'y s iy venine oo oa 057 .131 482 2.32 .82 502 1.89 5.30 7.5 |Subsoil
Victoria fine sandy loam............ .097 .078 218 2.48 .47 615 .50 .98 7.4 |Surface
Victoria fine sandy loam............ .055 .056 126 2.48 .50 462 T .79 7.4 |Subsoil
Victoria fifie sandyloam. ... ...t cnia o .104 692 2.17 .60 297 471 7.93 -7 18-36
Victoria sandy clay loam............ .123 .077 745 2.32 .60 268 .56 1.10 AR 0-12
Victoria sandy clay loam............ 052 .050 118 1.14 + 99 576 1.17 1.90 7.8 12-36
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Phosphoric acid is likely to be next in importance and potash last.
Saline soils occur in this county and the area is likely to increase where
underdrainage is not sufficient and the water table occurs too near the
surface of the soil.

Pot experiments are given in Table 7. Attention is directed to the
high quantities of potash furnished to the crops, and the failure of the
creps to respond to applications of this element. A number of the soils
responded to applications of nitrogen, and some to phosphoric acid,
though the number responding to phosphoric acid is smaller than for
nitrogen. The second crop frequently shows a greater need of mitrogen
or phosphoric acid than the first crop.

Fertilizers. ~Although these soils are rich and well supplied with plant
food, some of them are heavily cropped. Two or three crops may be
grown a year. Truck crops are also grown, which require good supplies
of readily available plant food. Fertilizers containing nitrogen and
phosphoric acid are needed on some of the older soils, especially on
truck crops. Potash is less likely to be needed.

The soils contain an abundance of lime and do not need liming.

Saline Soils. The soluble salts contained in some saline soils found
in Cameron county are given in Table 8.

An examination of the table shows that the largest part of the salts
are chlorides, especially when much salt is present. The estimation of
the chlorine, which can be readily and rapidly carried out, thus offers
a quick method for estimating the quantities of salts present.

Citrus trees seem to be injured by about 600 parts per million of saline
salts (see analyses 30898, 33773, and 31744). This is a comparatively
small amount.

Soil irrigated with salty water is converted into a salty soil. Soils
31750-1 before irrigation may be compared with soils 31744-9, inclu-
sive, after irrigation with salty water. The salty water caused salt to
accumulate in these soils.

Soils along a salty resaca may contain salt layers of subsoil, 90 feet
or more from the resaca. This is shown by analyses 31756-61, inclu-
sive. The samples were taken approximately at the level of the water
of the resaca. The water of the resaca has penetrated into the soil,
evaporated, and left a highly salty layer, at depths of 3 to 6 feet under
the surface. This is much too salty to allow roots of trees to penetrate.
Under irrigation, the salt is likely to rise to the surface, and accumulate
sufficiently to destroy vegetation. The salt can be prevented from rising
only if the irrigation water passes through the soil and out in the sub-
soil in sufficient amounts to keep the salts washed out and prevent them
from accumulating.

Seepage of water from irrigation canals may produce a high water
table and give rise to saline soils.



Table 6.—Interpretation of analyses of surface soils of Cameron County

Corn possibilities in

bushels per acre Acid

soluble Acid Acid
Active phosphoric| soluble soluble

Nitrogen | phosphoric| Active acid potash lime

acid potash

T L I e SIS B e e e e SRR e S SRR e SRR 28 50 94 good good high
Harlingen clay 33 50 219 good good high
Lavedorelay ol & i 53 50 196 good good high
Laredo fine sandy loam. 28 55 144 good good high
Laredo loam ......... 28 50 196 good good high
Laredo silty clay loam 43 60 219 good good high
Lomalta clay......... 23 30 84 good good high
Point Isabel clay. 18 50 105 good good high
LR T e A I e S e SR TR e g 48 50 226 good good high
LSO A T D ] R T T e N SN RN S Y S S B el S gl 28 30 144 good good high
Rio Grande very fine sandy loam 18 30 125 good good high
T T T e i o T g e A O GRS T SRR D B N NI AT okt 65 294 good good high
Victoria clay loam...... 38 0D 273 good good good
Victoria fine sandy loam. . 28 50 239 good good good
LT R T T R e S S SR S 38 60 125 good good good
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Table 7.—Pot experiments on soils of Cameron County

Corn possibility of plant food

Lab Weight erops in grams withdrawn, in bushels per acre
ab.

No. Type name With Without ¢ "
complete | Without |phosphoric| Without | Nitrogen |Phosphoric| Potash
fertilizer | nitrogen acid potash acid

982 | Cameron clay—subsoil—corn, 18t €rop..............c.oooviiiiiiiii 50.9 30.4

982 | Cameron clay—subsoil—mustard, 2nd €rop.............oovieiiiieeiniiinnnnniin. 8.1 5.1

982 | Cameron clay—subsoil-—sorghum, 3rd €rop. .. ..........ooovieiienineineiinnns 26.5 22.7

982 | Cameron clay—subsoil—corn, 4th crop. ... 6.2 13.9

982 | Cameron clay—subsoil—sorghum, 5th crop. . 21.0 13.0
982 | Cameron clay—subsoil—corn, 6th crop. . 33.8 4.8
982 | Cameron clay—subsoil—sorghum, 7th rop..................cooiiiiiinoonn. .. 26.2 6.2

9044 | Harlingen clay—surface—eorn, 18 GroD . . ... ..o vvuniirnneeeeieeneeennnnnns 30.0 30.9 >

9044 | Harlingen clay— urface—sorghum, 2nd Crop.................ooooueorereeennn... 19.6 24.7 5

9045 | Harlingen clay—subsoil—corn, 185 6rop. . ..........c.ooovieiiieimiannennnn.., 9.8 4

9045 | Harlingen clay—subsoil—sorghum, 2nd erop....................ccoueeieeooeeoio.. 38.2 I

9045 | Harlingen clay—subsoil—corn, 3rd eroD. . . ..ooove et eee e 822 ;

9045 | Harlingen clay—subsoil—sorghum, 4therop...........................cc......... 39.7 5

9045 | Harlingen clay—subsoil—cotton, 5th erop...................oooieiiio., 39.0 5

21781 | Harlingen clay—surface—corn, 186 CroD. .. ........oovnerneree e 30.4 28.0 25.0
21781 | Harlingen clay—surface—sorghum, 2nd Crop..................ciiueeeeeneoo oo, 26.5 28.4 29.2
21782 | Haringen clay—subsoil—eorn, 186 CroD . .. ..oovvot ittt e e 11.5 Bk o ok
21782 | Harlingen clay—subsoil—sorghum, 2nd erop...................... 1.0 LS ORI
21773 | Laredo silty clay loam—surface—corn, 186 €rop. ..................covveiionnenn... 20.7 19.7 2 382
21773 | Laredo silty clay loam—surface—sorghum, 2nd erop. .............................. 29.8 13.3 25.6 34.8
21774 | Laredo silty clay loam—subsoil—corn, 186 €rop. . . ......ooovruieennnenenn, 10.4 8.0 4.1 22.1
21774 | Laredo silty clay loam—subsoil—sorghum, 2nd crop............. 25.7 3.3 7.8 25.7
21777 | Rio Grande silty clay loam—surface—corn, st crop. . . . . 20.9 18.2 20.4 27.5
21777 | Rio Grande silty clay loam—surface—sorghum, 2nd crop 25.9 7.2 20.2 29.7
21778 | Rio Grande silty clay loam—subsoil—corn, 18t ¢rop. . ..............ccooveernneonn.. 11.0 4.0 5.0 12.6
21778 | Rio Grande silty clay loam—subsoil—sorghum, 2nd erop. . ......................... 1155 4.0 ik 10.2
963 | Rio Grande silty clay loam—subsoil—sorn, 1st erop. ..................coviviurnn.. 22.9 5 |- IR oy TPNGaR ¢
963 | Rio Grande silty clay loam—subsoil—sorghum, 2nd crop. .......................... 36.7 i LA T N ¢ -
963 | Rio Grande silty clay loam—subsoil—corn, 8rd erop. . ................ocooiiiiii.. 39.2 AR i e Y, I S
963 | Rio Grande silty clay loam—subsoil—sorghum, 4th erop........................... 34.7 25 Aot e L e
21779 | Victoria clay loam—surface—eorn, 185 CroD. . ..o vveneternen e deanannns 49.0 45.0 46.6 47 .4
21779 | Victoria clay loam—surface—sorghum, 2nd €rop.................oveuireneneenonn. 35.5 23.5 29.2 26.9
21780 | Vietoria clay loam—subsoil—corn, 186 €rop. ... ..........vuuiuieie e, 19.6 16.9 16.5 26.5
21780 | Vietoria clay loam—subsoil—sorghum, 2nd erop.................ccoiviiiiininann.. 20.5 2.0 18.9 29.7
25779 | Vietoria clay loam—surface—eorn, 186 erop. ......uveveiineinn e iinnensnnnn. 26.5 11.4 24.8 29.5
25779 | Victoria clay loam—surface—kafir, 2nd erop..............cocveuireiiinnrnennen... 34.9 6.3 34.2 33.4
25779 | Vietoria clay loam—surface—cotton, 3rd €rop.............coovvevniiniiiiiinnnn... 2200 21.5 21.0 13.0
25780 | Vietoria clay loam—subsoil—corn, 18t €roOP. ....ov v vvnirviniine i, 25.7 10.6 9.5 26.0
25780 | Victoria clay loam—subsoil—kafir, 20d €rop........vvviiniiiiinii i 36.5 14.3 31.0 4.4
25780 | Victoria clay loam—subsoil—cotton, 3rd erop..............cooovuiiiineniiin... AR ol T T B R 16.4 17.5
25781 | Victoria fine sandy loam—surface— orn, 18t €rop................ooovvenienenn.n.. 29.2 30.9 29.3 29.5
25781 | Victoria fine sandy loam—surface—kafir, 2nd erop..................ooovivieiin..n. 46.5 12.0 43.5 43.0
25781 | Victoria fine sandy loam—surface—cotton, 3rd crop................c.covivinininnn. 220 by i Lt 20.1 21.0
25782 | Victoria fine sandy loam—subsoil—corn, Ist crop.................. ik e b 24.3 20.1 18.7 31.2
25782 | Victoria fine sandy loam—subsoil—kafir, 2nd erop..................oooviiirinnnnn.. 43.1 5.2 26.5 42 .4

25782 | Vintaria fine candw lnam—anhanil  action 0.3

3%
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Table 8. —Composition of saline spots ir} soils of Cameron County, in parts per million

Analysis Depth, | Calc. Calc: Cale. | Mag. | Mag. | Mag. Sod. Sod. Sod.
Number inches | Carb. | Sulp. | Chlor. | Carb. | Sulp. | Chlor. | Carb. | Sulp. | Chlor.

s bord S S RO AR N R i P R R R e R 0-12 | 250 49 e s s AN
B D 0ol DS Y L i Db & e el o T Y R e 7 98
21051 [Earedoisilty clay loam -t coo 5 d i snwee weton s 0-12 169 819 Pae) Lo S R RN ALY
P Il e T L e R R S e e e Sl R ST S 0-12 480 138 el N A e S
Y T T A s e R R R 0-12 | 320 e R R 95
BOBOSIEC i trus itrepssdied: .. . Lo i B sl s ite st 0-12 | 205 196 L e s T L
L R AT R S R SRt R TR ot 6-12 | 485 192 O TR T T g
L R e L SR e, I R 12-18 | 500 270 SO et N U
o L I R e e e S e e =12 1 225 b sildfoe s e rdsii s IR RS
oy o L S etk e S B IS TR e e 7T Rt ] S e e AR S
83778 [iCitrus trees -thed vl o it s w ot st s st 0-7 s ] R S A 7 e
AN T B R T RS D N T v e e Bk vy v e g 7-19 e B IO 29 72
31744 | Irrigated with salty water. Citrus chlorotic. ... 0-12 270 .57 S S R S i 138
31745 | Irrigated with salty water. Citrus chlorotic. . . . 12-24 275 521 o St R P 131
31746 | Irrigated with salty water. Citrus chlorotic..... 0-12 238 o i Sl (el g 146
31747 | Irrigated with salty water. Citrus chlorotic..... 12-24 B2 Tl a it e v s a 46 36
31748 | Irrigated with salty water. Citrus chlorotic..... 0-12 350 ;5 A AR SRR e SR 128
31749 | Irrigated with salty water. Citrus chlorotic..... 12-24 Sl et L s {5 e TR
SEZ505 N ol iTnigated ors Tt S 0 S b vy wle A 0-12 | 258 65 R PR S
A T R R S R W R DN & g S Y SR 12-24 | 380 97 (3 I SRR S Tl e
31756 | 90 feet from salty TeSaca, « .« cuiitv . oiatdesvas e 36-48 235 ) )5 U R e LSS R e 956
31757190 Teet fronmy Balty TeSaCa. . i ¢ sonisaes sy o 4 misss 48-60 195 VR e SR T S bR 671
31758 .1 90 feet from Salty Te8aCa < F . st v i o v v owon vom el 60-72 185 1 e athadl SO BN LIS 645
T e e R T R T v S R S T e e 36-48 175 S8R w1} i na b 2, s 422
EYIAGT e S £ SR e A TR, S SR GO 48-60 188 BO0 -l h i e as s min 503
BRI ol o B Lt aiels B et s sy S e b S 60-72 | 205 -V G e R 48
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Classification of Soils of Cameron County

Coast Plain Soils. Surface soil, ashy-brown to dark-brown. Subsoil,
below 10 inches ashy-gray clay. ILomalto series.

Surface soil, ashy-brown to brownish-ashy-gray, thin layers of ashy-
gray sandy clay and yellowish-brown sandy loam, but not much change
to 10 feet or more. Point Isabel series.

Rio Grande Delta Soils (Alluvial Seils). Surface soil, ashy-gray color
to 3 or 4 inches. Subsoil, below 4 inches dark gray plastic clay. Har-
lingen series.

Surface soil, brown-slightly lighter subsurface layer and below this
pale brownish-yellow subsoil. Laredo series.

Surface soil, very dark-brown or nearly black. Subsoil, brownish-
vellow containing whitish lime concretions. Cameron series.

Surface soil, light-brown to brown. Subsoil, layers of light-brownish-
vellow, lichter textured material interstratified with heavier textured
layers of heavier material. Subject to overflow. Rio Grande series.

Upland Soils. Surface soil, very dark-brown to black. Subsoil, at
12-14 inches lighter-colored and at 20-24 inches a yellowish-brown.
Victoria series.

Surface soil, dark ashy-gray clay extending to 3 or 4 feet without
change. Very tough when dry and plastic when wet. Tiocano series.

Condensed Description of Soils of Cameron County

Cameron clay is a nearly black clay, ashy-gray when dry, below which
is a dark-brown clay, grading into yellowish-brown silty clay loam or
silty clay and this into a sticky, plastic brownish-yellow or light yel-
lowish-brown clay. It occurs in large areas south of the Arroyo Colorado.
The surface has a gentle slope, with poor drainage. A very small pro-
portion is under cultivation to cotton and corn.

Harlingen clayis ashy-gray to dark ashy-gray clay which passes into
lighter ashy-gray, plastic, sticky clay. It is extensive. The surface is
flat to nearly level, and the drainage is imperfect. In some places the
water table is only two feet below the surface. About 20 per cent is
under cultivation, chiefly to cotton and corn. Citrus fruit tried has
not done well.

Laredo clay is a brown clay which passes into yellowish-brown stiff
clay containing white lime material, then into yellowish-brown friable
silty clay loam succeeded by yellowish-brown friable very fine sand. It
occupies only small areas, the largest of which is southeast of San
Benito. The surface is very gently undulating and the surface drainage
and underdrainage are fair to good, where not retarded by seepage water.
About 5 per cent of the soil is under cultivation, chiefly to cotton, corn,
and cabbage. Under irrigation, a large acreage has become impregnated
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with water-soluble salts. There is also a deep phase, about 25 per cent
of which is cultivated to cotton, cabbage, lettuce, corn, and citrus fruit.

Laredo fine sandy loam is a brown to dark-brown fine sandy loam,
grading into lighter-brown fine sandy loam, below which is yellowish-
brown fine sand or loamy fine sand. It occurs in small areas south of
the Arroyo Colorado. Its surface is very gently undulating to billowy
with good drainage. About 25 per cent of the soil is under cultivation
to cotton, corn, and citrus fruit, with some vegetables. An excess of
irrigation water sometimes accumulates in the subsoil because of inad-
equate drainage outlets. Owing to the open texture and structure of
this soil, artificial drainage should he comparatively easy and work
efficiently.

Laredo silty clay loam is of a brown heavy silty clay loam pass-
ing into slightly lighter brown silty clay, which grades into grayish-
yellow or pale brownish-yellow, friable or rather chalky silty clay loam.
Below this is a pale brownish-yellow very fine sand, passing into brown-
ish-yellow silty clay loam, which is underlain by dark-brown clay. It
occupies a position higher than the adjacent soils. The surface is
smooth with a gentle slope and good drainage, but it is subject to
“subbing” and consequent injury by accumulation of alkali salts. The
principal crops are cotton, cabbage, lettuce, and citrus fruit, with a
small acreage devoted to all the other crops. -

Lomalto clay is of dark-brown clay, grading into brownish ashy-gray,
tough plastic clay. This passes into yellowish-brown, tough, plastic
clay, containing some whitish concretions. It is of wide extent on
nearly all of the coastal prairie section in the eastern part of the
county. The surface is flat and level, there is practically no drainage,
and the soil is wet through the greater part of the year. It is utilized
for pasture only.

Point Isabel clay is an ashy-gray clay with a decidedly brownish
cast immediately below the surface. It occurs in the coastal prairie
country as clay dunes in the eastern part of the county. The surface
is ridge-like. The surface drainage is excessive but underdrainage is
slow. None of it is under cultivation.

Rio Grande clay is a brown silty clay. It occurs as small areas
in first bottoms of the Rio Grande. The surface is flat to slightly de-
pressed. Drainage is good. The greater part is under cultivation to
cotton and corn.

Rio Grande silty clay loam is light-brown silty clay loam, passing
into light-brown to grayish-yellow very fine sand or very fine sandy
loam. It is the chief type in the first bottoms of the Rio Grande. The
surface is flat and nearly level. The drainage is good. The water table
usually stands at about the average level of water in the river. The
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land is subject to overflows except where protected by levees. The greater
part is under cultivation, mainly to cotton, corn, potatoes, and vegetables.

Rio Grande very fine sandy loam js yellowish-brown to grayish-yel-
low very fine sandy loam, underlain by pale-yellow or yellowish-gray
very fine sandy loam. The area is very small. The drainage is good. It
is used for potatoes, cotton, corn, and vegetables.

Tiocano clay is a dark ashy-gray to black clay. When dry the soil
is extremely tough, and when wet it is very sticky and plastic. It
occurs chiefly in small areas in the region occupied by the Victoria
soils. The surface is flat and the drainage very poor. It is used only
for pasture.

Victoria clay loam is very dark brown clay loam or heavy clay loam
with an ashy-gray cast, which passes into ashy-gray or dark ashy-gray
stiff clay, below which is dark yellowish-brown stiff clay. When wet
the soil is almost black. This is an extensive soil, principally in the
section north of the Arroyo Colorado. The surface is flat, and the sur-
face drainage is poor. The underdrainage is good in most places. This
is one of the most important agricultural soils of the region, cultivated
chiefly in cotton, corn, citrus fruits, potatoes, and cabbage.

Victoria fine sandy loam is a dark grayish-brown to dark-brown fine
sand or fine sandy loam below which is a yellowish-brown fine sandy
clay. It occurs chiefly north of the Arroyo Colorado. The surface is
very gently undulating. The drainage is good. It is considered locally
to be the best citrus-fruit soil in the county. Cotton is also grown.

Victoria sandy clay loam is a dark-brown sandy clay loam below
which is a yellowish-brown or cream-colored, highly calcareous clay
loam to clay. It occurs almost entirely north of the Arroyo Colorado.
It has a flat to gently undulating surface. The surface and internal
drainage are fair to good. About 5 per cent of the type is under culti-
vation to cotton, corn, citrus fruit, and a small acreage of vegetables;
the remainder is used for pasture.

SOILS OF COLEMAN COUNTY

Coleman county is located in the Rolling Plains, near the geograph-
ical center of Texas. Kighteen types, in nine series, are mapped in this
county. The upland soils are included in the Valera, Crawford, Wind-
thorst, and Vernon series. The Abilene, Roscoe, and Miles soils occur
in smooth nearly flat to undulating areas. The first-bottom soils are in
the Frio and Yahola series. The Abilene clay occupies 42.8 per cent
of the area, the Valera stony loam 27.4 per cent, the Valera clay 6.4
per cent, and the Frio clay 5.5 per cent. :

Composition of Soils. The chemical composition of the soils is given
in Table 9 and the interpretation of the analyses in Table 10. The



Table 9.—Analyses of soils of Coleman County

Active Acid Active Acid % .

Nitrogen | Total | phos. ac. | Total soluble potash soluble | Basicity | Reaction | Depth,

per cent | phos. ac. per potash potash per lime per cent pH inches

per cent | million | per cent | per cent | million | per cent
P O e L g e o P .185 077 172 1014 .65 771 2.30 3.70 7.5 0-6
Abilene clay.. .160 073 124 1.06 .61 659 3. £ 5.19 Pea 6-12
Abilene clay..... .099 .068 11 1.00 <D 130 7.85 13.80 7.8 12-33
Abilene clay loam 115 .062 71 1.14 .60 448 1.09 1.88 7.3 |Surface
Abilene clay loam .104 .056 33 1,07 .58 320 375 5.69 7.3 |Subsoil
Abilene clay loam. . .081 .035 9 1.14 .54 217 .68 5.86 7.4 Dcéeph %
Subsoi

Crawford clay. .165 .078 11 1.44 A7 750 .48 .93 6.9 0-6
Crawford clay. .109 066 8 1.74 A 460 i 1.20 7.0 6-36
Frio clay.... .133 139 459 2.54 1.03 171 1.86 3.46 7.6 -8
Frio clay. .... .081 .114 81 2.22 .82 166 6.54 9.80 7.4 8-36
Frio clay loam. .. .094 .081 305 1.40 .48 434 1.84 3.05 7.4 0-12
EPOLCIAST OB & S5 . o ovs Shahs e o .068 .076 207 1,18 .42 222 5.84 9.10 7.7 |Subsoil
Erio fine sandy loam.............. .069 .022 13 .96 S 229 .62 1.02 7.2 0-6
Frio fine sandy loam.............. .063 .022 20 1.09 .36 86 3.02 3.80 73 6-30
T D or e s S A .099 .045 17 3.i29 .64 384 .76 1.40 7.5 |Surface
Miles telagloamy = BUNE o L Ve .080 .039 18 1.58 .59 291 2.43 3.55 7.6 |Subsoil
Miles fine sandy loam............. .049 .028 18 1.46 .24 201 .29 .35 7 0-15
Miles fine sandy loam............. 033 .027 19 1.39 .48 % .36 N ¥ S ey e 15-36
Deue olay .- 0 e S e s 131 051 95 1.04 -ht 603 1.20 10.00 7.5 0-8
T VTR N e NS .056 .045 112 1.05 .51 306 3.97 6.25 7.6 8—
Nsleravelagn. LI T S Sl Sea 177 .074 36 1.30 <55 438 7.97 6.48 7.3 |Surface
N alerRRelaN Y il L TR A e .091 .044 18 1.43 .44 284 12.61 8.18 7.7 |Subsoil
Yeérnon stony clay. . ..cqvo0oenoisin .145 090 30 1.53% .27 109 16.38 29.95 7.6 06
NeRonastony clay. . .ol ulhi. .054 .056 50 1.76 .29 87 12,59 24.10 7.7 |Subsoil
Windthorst fine sandy loam......... .064 .033 35 .12 «22 253 .29 .45 7.3 0-8
‘Windthorst fine sandy loam......... .056 .036 13 99 .44 260 .40 .65 6.8 8-
‘Windthorst stony fine sandy loam.. .. .077 055 14 .99 .25 72 16.61 31.56 7.6 0-7,
Windthorst stony fine sandy loam. ... .041 .026 7 .50 .14 98 4.58 7.03 7.4 |Subsoil
Yahola fine sandy loam............. .064 .080 338 1.44 .40 423 2.64 4.57 7.7 |Surface
Yahola fine sandy loam............. .038 .074 260 1.34 w3 145 5.66 9.19 7.7 |Subsoil
Yabhola silty clay loam.............. .136 .120 150 1.60 .58 403 Z:.05 13.60 7.6 0-12
Yahola silty clay loam. .. .063 .089 366 1.41 .36 248 4.91 8.50 7.6 12-36
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upland soils, on an average, are low in active phosphoric acid, zome-
what better supplied with nitrogen, and still better with active potash.
These upland soils will probably need nitrogen and phosphoric acid
first, and potash last. The terrace and first-bottom land are better sup-
plied with plant food of all kinds than the upland soils, and should be
more productive and durable. They will probably need nitrogen first,
phosphoric acid second, and potash last. None of the soils of Coleman
county are acid and none of them seem to need lime for legumes or other
crops. There are many of them which are high in lime.

Pot Experiments. The results of some pot experiments are in Table
11. The plants respond to applications of nitrogen and phosphoric
acid but not to potash.

Fertilizers. The supply of moisture is probably the controlling factor
in the production of crops in this section. Fertilizers containing nitro-
gen and phosphoric acid may be tried, but in the absence of field experi-
ments they cannot, at present, be recommended for general use. They
would probably give results on some of the upland soils under favorable
seasonal conditions.

Lime. The use of lime is not recommended, since the soils are not
acid and many are high in lime.

Saline Seils. The composition of some salty soils is given in Table 12.
Chlorides predominate. Comparison with the salts in a dead spot from
Wise county shows that the quantity of alkali is sufficient to be dan-
gerous.

Classification of Soil Types of Coleman County

Bottom-land Soils. Surface soil, brown to rusty black. Subsoil, brown
to dark-brown color. Soil is calcareous. Frio series.

Surface soil, calcareous, purplish-red to reddish-brown. Subsoil,
lighter-textured, purplish-red or light purplish-red, calcareous. Yahola
series.

Upland Soils. Surface soil, brown to dark-brown. Subsoil, brown
to brownish-yellow, generally calcarcous. Valera series.

Surface soil, red, dark-brownish-red or reddish-brown. Subsoil, stiff
red or reddish-brown clay. Crawford series.

Surface soil, sandy with grayish-brown to reddish-brown color. Sub-
soil, stiff red clay in some places mottled with yellow. Not calcarcous.
Windthorst series.

Surface soil, brown to chocolate-brown. Subsoil, brown becoming
lighter in the lower part. Soil is not calcareous. Abilene series.

Surface soil, purplish-red to reddish-brown. Subsoil, of a similar
color but stiffer in texture. Soil not calcareous but subsoil is gener-
ally so. Vernon series.




Table 10.—Interpretation of analyses of surface soils of Coleman County

P 6 LAt R iy el s I e
Abilene clay loam
Crawford clay.
Frio clay.....
Frio clay loam. .....
Frio fine sandy loam
Miles clay loam.......
Miles fine sandy loam.
Roscoe clay. .
Valera clay
Vernon stony clay.........
Windthorst fine sandy loam

Windthorst stony fine sandy loam. .. ... ..

Yahola fine sandy loam
Yahola silty clay loam

Corn possibilities in ~
bushels per acre Acid

soluble Acid Acid
Active g phosphoric| soluble soluble

Nitrogen | phosphoric| Active acid potash lime

acid potash

................................. 53 45 273 good good high
.................... 33 35 188 good good good

..... 48 12 268 good good good

38 59 84 good low high

28 50 188 good good good

23 12 115 low good good

28 12 171 good good good

18 12 105 low good good

38 40 239 good good ood

48 24 188 good good igh

43 18 61 good good high

23 24 125 good good good

23 12 38 good good high

....................... 23 50 180 good good high
............................................ 38 45 180 good good high
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Table 11.—Pot experiments on soils of Coleman County

Weight crops in grams

Corn possibiity of
withdrawn, in bushels per acre

lant food

Lab.
No. Type name With Without 5
complete | Without | phosphoric| Without | Nitrogen |Phosphoric| Potash
fertilizer | mnitrogen acid potash aci
20196 | Abilene clay loam—surface—corn, 18t CrOD. ... .. vvvs e vnnsneeneereneeinnnnnnnn, 37.0 29.7 23.5 32.2 123 80 651
20196 | Abilene clay loam—surface—sorghum, 2nd crop. 31.5 19.5 20.3 25.5 37 51 279
20196 | Abilene clay loam—surface—cotton, 3rd crop. il S I e Gl B | RS it o | e R e e
20197 | Abilene clay loam—subsoil—corn, 1st crop. . . 19.7 18.2 9.9 14.0 50 18 279
20197 | Abilene clay loam—subsoil—sorghum, 2nd cro; 27.1 6.4 21.7 24.8 12 27 268
20197 | Abilene clay loam—subsoil—cotton, 3rd crop. W ! T e 20275 170y By ooMRTle L 82: | vt dpmsis
20198 | Abilene clay loam—subsoil—corn, 1st erop. . . 8.2 10.5 5.4 16.2 40 9 314
20198 | Abilene clay loam—subsoil—sorghum, 2nd croj 22.0 4.6 10.0 25.2 9 13 206
20198 | Abilene clay loam—subsoil—cotton, 3rd crop el e ot s IR S e B R R
20542 | Frio clay—surface—corn, 1st crop. 30.2 19.3 22.1 31.2 30 42 486
20542 | Frio clay—surface—kafir, 2nd crop 35.0 3.1 38.9 41.7 7 46 356
20542 | Frio clay—surface—cotton, 3rd cro 2052 Nl Rl ef s ey Y T L T & = o B B 239
20542 | Frio clay—surface—cowpeas, 4th croj Al ARt sl A plha e Loblaer i, Uk 905
20543 | Frio clay—subsoil—corn, 1st crop. 8.9 8.4 4.5 9.9 20 7 168
20543 | Frio clay—subsoil—kafir, 2nd crop. . 18.6 4.0 18.5 25.7 45 26 232
20543 | Frio clay—subsoil—cotton, 3rd crop . TE A o ot oo T e e T O AR T 169
20543 | Frio clay—subsoil—cowpeas, 4th erop. ... ... 2000 'l 3 AR s R NN S LR [ e L iy e e 358
20544 | Miles fine sandy loam—surface—corn, 1st crop. ... .. 38.5 12.1 13.2 41.5 18 22 334
20544 | Miles fine sandy loam—surface—sorghum, 2nd erop. . .........ooovrvennstonennn... 26.6 5.3 23.3 25.0 14 26 167
Table 12.—Composition of saline spots in soils of Coleman and Wise Counties, in parts per million
Analysis Depth, | Cale. | Cale. | Calc. | Mag. | Mag. | Mag. Sod. Sod. Sod.
Number inches | Carb. | Sulp. | Chlor. | Carb. | Sulp. | Chlor. | Carb. | Sulp. | Chlor
20305 rColernan NG OUNEY F i ond ol ia s W abra & o e 0-7 188 233 519 523
o e L e e i e e s 7-19 225 262 230 493
20836 1" Wase ‘County. . "dead Spoty s ve s sothiate s e s citin o 0- 7 275 BOBON - ip o e . 2 835
B s a0 et et o 4 S 57 7-19 o R ek ] B 315
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Surface soil, black. Subsoil, dark brown to dark-ashy-gray. Roscoe
series. :

Surface soil, reddish-brown to purplish-red. Subsoil, red or purplish-
red. Soil not calcareous. Miles series.

Condensed Description of Soils of Coleman County

Abilene clay is a brown to dark-brown clay, which grades into lighter-
brown, chocolate-brown or buff-colored clay ranging fromt moderately
friable to fairly stiff. It occupies terrace-like areas with mearly level
to undulating surface and fair to good drainage. It is a strong, pro-
ductive soil, plastic when wet with a tendency to clod if plowed when
too wet or too dry, but breaks up on exposure and forms a good tilth.
Wheat, oats, milo, kafir, feterita, corn, cotton, Sudan grass, and Johnson
grass are grown.

Abilene clay loam is a hrown, dark-brown or chocolate-brown clay
loam, underlain by brown or chocolate-brown clay, which becomes
slightly lighter in color with depth. It occurs upon the outwash and
terrace plains of the county, in small areas. It has a gently sloping
to undulating surface, with slightly excessive drainage. About one-
half of the type is under cultivation to wheat, oats, grain sorghums,
corn, cotton, and Sudan grass.

Crawford eclay ig reddish-brown or brownish-red clay, passing into
stiff, red clay, underlain usually by limestone at about 15 to 36 inches.
It occurs on the upland in small areas. Most of the type is under culti-
vation to wheat, oats, and cotton.

Crawford stony clay is reddish-brown or brownish-red clay under-
lain by rock at a very shallow depth and with limestone fragments
strewn abundantly over the surface. The acreage is small. It is valu-
able only for pasture.

Frio clay is brown to dark-brown, rather silty clay, which passes into
somewhat stiffer clay of light-brown to yellowish-brown color. Tt is
highly calcareous. It is an important soil. It occurs in the first bot-
toms of the larger streams and is subject to overflow. The surface is
flat but fairly well drained. A large part is under cultivation to corn
and cotton, Johnson grass, Sudan grass, and the sorghums. It is
adapted to pecans.

Frio clay loam is a brown to dark-brown clay loam, ranging to a
silty clay loam, passing into brown or light-brown clay loam or clay.
The total area is not large; chiefly along Jim New and Hords Creeks.
In first-bottom positions subject to overflow the surface is nearly level
but the drainage is good. About 50 per cent is under cultivation. It
is adapted to the same crops as the Frio clay.
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Frio fine sandy loam ig grayish-brown, brown or dark-brown, heavy
fine sandy loam to fine sandy loam, overlying grayish-brown, brown or
light-brown clay loam to clay. It occupies narrow strips in the first
bottoms of drainage ways and is subject to overflow. Some of the type
is under cultivation, chiefly to cotton and corn.

Miles clay loam is reddish-brown clay loam, grading into reddish-
brown, fairly stiff clay or clay loam. The surface ranges from nearly
level to slightly sloping or undulating with good drainage. It is found
in many parts of the county, and the total area is considerable. The
greater part is under cultivation to oats, wheat, grain sorghums, corn,
and cotton.

Miles fine sandy loam is light-brown, grayish-brown, or reddish-brown
loamy fine sand to fine sandy loam, underlain by a thin layer of red clay
loam or fine sandy clay loam, before passing into the subsoil proper,
which consists of red to dull—red, or sometimes dark-red clay loam to
clay, generally fairly stiff. It has a nearly level to gently undulating
surface with good drainage. The greater part oceurs in the northem
half of the eount3 Most of it is under cultivation to milo, kafir, corn,
cotton, oats, peanuts, watermelons, and cantaloupes. The soil is well
adapted to the growing of peaches and of vegetables; pears, apples,
blackberries and dewberries appear to do well.

Miles sandy loam is a reddish-brown to brownish-red or light pur-
plish-red, slightly loamy sand to light sandy loam, which grades into
red or purplish-red friable sandy clay loam to sandy clay, passing
quickly into clay loam. It occupies a small area on a high terrace of
the Colorado River. The topography is undulating to gently rolling.
Drainage is good. It is adapted to the same general crops as the Miles
fine sandy loam. The soil drifts somewhat during dry spells.

Roscoe clay is very dark-brown to dark-gray or black clay, which in
places extends without change to depths of 36 inches; usually slightly
lighter in color in the lower portions. It occupies smooth, nearly flat
areas. Drainage is restricted by the flat surface and the heavy subsoil.
The total area is not large. It occurs mainly about the heads of streams
and along the channels of sluggish drainage ways. Small grains are
inclined to lodge, especially in wet seasons. Corn, cotton, and the grain
sorghums do well.

Valera clay is brown, chocolate-brown, or dark-brown clay, grading
into brown, light-brown, or chocolate-brown, rather stiff clay. When wet
the soil is sticky and plastic, but on drying out it assumes a friable,
crumbly character. It occurs on the true uplands. The chief areas
lie southwest of Coleman. The surface varies from nearly level to gently
undulating. The drainage is fair to good. While it is of small extent,
it is an important agricultural soil, and the major part is under culti-
vation to the small grains, corn, the grain sorghums, and cotton.
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Valera stony clay is the same as Valera clay except that large and
small fragments of hard and soft limestone and chert are on the sur-
face to such extent to make agricultural utilization impossible. This is
an upland soil of large extent. ;

Vernon stony clay is chocolate-reddish-brown to dark-brownish-red
clay, underlain by purplish-red clay, containing stones. The greater part
is in the vicinity of Red Bank School. It is used only for grazing.

Windthorst fine sandy leam is grayish to reddish-brown fine sandy
loam to loamy fine sand, underlain by red, stiff clay, with some yellow
mottling. The surface is nearly level to gently rolling. Drainage is
good. This type is scattered in small areas over the eastern part of the
county. Cotton, corn, and peanuts are the leading crops grown.

Windthorst stony fine sandy loam s a grayish-brown to reddish-
brown fine sandy loam to loamy fine sand, heavily covered with small,
large and even massive, fragments of reddish sandstone. This passes
into a thin layer of red clay loam, and this into red, stiff clay, which
rests upon rock at a depth of less than three feet. The surface is roll-
ing to hilly, and drainage is good to excessive. The type has no value
for farm crops, its chief value being for grazing.

Yahola fine sandy leam is a purplish-red to dark reddish-brown fine
sandy loam, grading into light-reddish-brown or light-purplish-red
fine sandy loam, which passes into a light-reddish-brown to pur-
plish-red loamy fine sand. It occupies first hottoms in the Colorado River
and is liable to overflow. The surface is nearly level to gently sloping,
and the drainage is good. The type retains moisture for a long time after
the heavier types have become drouthy. At least half of it is under
cultivation to cotton, chiefly, but also corn, and the grain sorghums.

Yahola silty clay loam is reddish-brown to chocolate-brownish-red
silty clay loam, underlain by purplish-red or light-purplish-red fine
sandy loam or very fine sandy loam. It occurs in narrow strips in the
bottoms of the Colorado River and is subject to frequent overflow. It
is used for pasture.

SOILS OF DALLAS COUNTY

Nineteen types of soil were mapped in Dallas county, grouped in 13
series. The upland soils are classed as the Houston and- Ellis series.
The terrace soils include the Bell and Lewisville series, which are high
in lime, and the Cahaba, Amite, Kalmia, Leaf, and Irving series, which
are low in lime. The alluvial or first-bottom soils include the Trinity,
Catalpa, Frio, and Ochlockonee series. The Houston black clay is the
most: extensive soil and occupies 24.5 per cent of the county. The
Houston clay covers 16.2 per cent, the Trinity clay 15.3 per cent, the
Bell clay 9.3 per cent, and the Cahaba fine sandy loam 4.6 per cent
of the county.



Table 13.—Analyses of soils of Dallas County

’ Active Acid Active Acid g
Nitrogen Total phos. ac. | Total soluble potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent pH inches
per cent | million | per cent | per cent | million | per cent
B © s e N s ke 137 210 1.04 .62 297 3.17 5.19 7.3 |Surface
RO O e W RIS S D, .088 129 .82 b 1 125 5.33 7.48 7.7 |Subsoil
Cahaba fine sandy loam............. .035 39 .63 .12 83 (18 .27 7.1 |Surface
Cahaba fine sandy loam............ .027 52 .68 21 116 1453 a0 7.2 |Subsoil
Cahaba fine sandy loam............ .039 14 1.00 81 128 .27 37 6.7 Deéepb i
ubsoi
Catslpaielaye e S s S S 157 90 1.38 .64 200 8.31 14.70 7.4 0-12
GRLAMVRRIIY 50 odin i o s et s .105 92 1.41 w06 49 9.48 16.70 7.4 12-36
o R e SR R .157 13 2.28 1.14 406 1.14 5.89 6.6 0-8
BIREIRY 0 n oo  nnd s e T .081 102 2126 1.14 o R AL e T 4.00 7.1 |Subsoil
[y L 0 e N S R R S .215 157 1.43 .72 344 8.47 15.00 7| 0-12
L e R S R S S TR, .120 31 1223 .65 114 7.20 9.59 728 12-36
HANBEOWCINns 5 00 o) vy s ity s .299 280 1.74 .85 514 4.65 5.46 7.9 0-8
Houston blaekielay ..., .. 5as.ane .120 98 15 .49 295 10.18 5.23 7.3 |Surface
Houstonblack olay .. . . Lo v v e 084 104 .88 iy 119 23.99 6.74 7.2 |Subsoil
15 L ar T e A S S 120 28 .84 29 206 .94 1.41 7.0 0-12
IXVIDCEATY S IV oo e .03 21 .80 .21 129 .81 .92 7.3 12-36
PR R ERHESIOREN Y -0, o oy o 0B g e .057 28 .56 .19 121 .31 1.68 6.2 0-8
TEng mHRIoRN . . 2 v ek s .033 13 J76 .32 71 .62 C R L 8-21
TemECIag v . 8 arr aie o e s s .082 (-7 kg R .33 102 1.03 1.12 Vs 0-12
TR RGN % ralt cer xS oo o o/ B e ol o 4 .054 53 1.09 32 79 1.03 1.82 1.3 12-36
Leaf ﬁne T A L) 40 S S S .059 24 .48 .09 57 .26 .40 7.1 |Surface
Leaf fine sandy loam. . .033 9 .54 24 125 .41 .68 7.0 8-19
Leaf fine sandy loam. . . .033 11 .81 3R 119 .32 o0 857 Dgepb ’
ubsoi

Lewisville clay........ 21385 161 1.62 .92 352 5103 3.89 7.4 |Surface
Lewisville clay. .091 94 1.33 .54 96 23.02 5.08 7.6 |Subsoil
Trinity clay.. .150 94 1.10 .74 369 9.23 8.50 7.2 |Surface
ATRE RIRE [ e b s S s .099 74 1.28 .62 123 10.41 7.04 7.3 |Subsoil
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Composition of Seils. The analyses of the various soil types are given
in Table 13 and the interpretation of the analyses in Table 14. The
soils of Dallas county are in general well supplied in plant food with
the exception of some of the terrace soils low in lime, which are low
in phosphoric acid and nitrogen. These include the Cahaba fine sandy
loam, the Trving clay, Irving silt loam, and the Leaf fine sandy loam.
The Houston black clay, which is the typical black prairie soil, is well
supplied with plant food. None of the soils are acid and many of
them are high in lime.

Pot Experiments. Pot experiments with soils of Dallas county are
given in Table 15. Responses in plant growth to additions of phos-
phoric acid and of nitrogen are made by a number of the samples of
soils, including the Bell clay, Cahaba fine sandy loam, Houston black
clay, and Irving clay. These experiments indicate that the soils would
respond to these fertilizers in the field if other conditions (such as
moisture) did not limit the growth to less than the amount which
can be produced by the plant food in the soil. TIf these limiting con-
ditions could be removed, the Houston black clay, to judge from the
pot experiments, would respond to fertilizers. As previously pointed
out, the plants grown in the pot experiments may show deficiencies in
the soil which are not so apparent in the field, on account of the more
favorable conditions for plant growth in the pot experiments.

Fertilizers. Commercial fertilizers are probably needed by the Cahaba
fine sandy -loam, the Irving clay, Irving silt loam, and Leaf fine sandy
loam. The other soils may not respond well to fertilizer until they have
been under cultivation for some time. The Houston black clay usually
does not respond to fertilizers, even when cultivated so long that yields
are low, probably on account of other limiting conditions.

Lime. The soils are not acid and there seems to be no need for lime
at the present time. Many of the soils contain large percentages of lime,
but some of the terrace soils contain only moderate amounts.

Classification of the Soil Series

Bottom-land Soeils. Surface soil, dark-brown to black. Subsoil, is sim-
ilar in color and texture. Soil is calcareous. Trinity series.

Surface soil, brown. Subsoil, a little lighter in color. Soils cal-
careous. Catalpa series.

Surface soil, grayish-brown or brown. Subsoil, lighter in color. Soil
strongly calcareous. Frio series.

Surface soil, grayish-brown to brown. Subsoil, brown to yellow. Soil
not calcareous. Ochlockonee series. ;

Upland Soils.  Surface soil, grayish to brownish; subsurface soil,
brown to yellow: Subsoil, red, Cahaba series.



Table 14—Interpretation of analyses of surface soils of Dallas County
Corn possibilities in ‘
bushels per acre Acid X

soluble Acid Acid
Active ¥ phosphoric| soluble soluble

Nitrogen | phosphoric| Active acid potash lime

acid potash

211 L2 RO A SR e et o e i o D 1L SR D e S 38 50 135 ood ood high

B2 R R D TS i S O S A R R S S S 13 24 50 air air fair
e T i (IR P Vb el DR S 43 40 94 good good high
L B e B e R 43 12 180 good good good
L Do S SNSRI P - . S e T i B SR e 58 45 154 good good high
T T e e D e e R R R LR R e 63 50 211 good good high
5 G i B BTSSR OV S BEREIC SIS e R s O 33 40 135 good good high
IEVBRECRTET L0 S, - s i i e g8 4 s e e s e s A R S 33 18 105 good good good
G AR A e R SO S A R S S e S 18 18 61 low good good
EEVIDRCIBNTE St i s i 5.5 40 s n s TSIk +15 51 ok 4 s oo 5 oy s Bmse 2 e 28 30 61 good good good
T T T - R e S B R R N 18 18 38 good low good
ONUSVIERAIINIE S 2 v Ereaiere e Sy oot S s sl et e AL e ol w v o A1 & 53 45 163 good good high
g T ey R A NS BT N e N R 43 40 163 good good high
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Table 15.—Pot experiments on soils of Dallas County

Corn possibility of plant food

b Weight crops in grams withdrawn, in bushels per acre

ab.

No. Type name With Without
complete | Without | phosphoric| Without | Nitrogen |Phosphoric| ~Potash
fertilizer | nitrogen acid potash acid

18222 | Bell clay—surface—corn, 1st crop. ... 22.8
18222 | Bell clay—surface—sorghum, 2nd Erop..........coviiauiiiniiiiiiiiii i 32.7
18223 | Bell clay—surface—corn, 1st crop ...... 18.6
18223 | Bell clay—surface—sorghum, 2nd crop........................... 25.0
18216 | Cahaba fine sandy loam—surface—corn, 1st crop ..... 37.8
18216 | Cahaba fine sandy loam—surface—sorghum, 2nd erop................cooooiiiun 33.4
18216 | Cahaba fine sandy loam—surface—cowpeas, 3rd Crop. . ..........ooovierineeaieeans 43.8
18217 | Cahaba fine sandy loam—subsoil—corn, 1st erop. ... 34.2
18217 | Cahaba fine sandy loam—subsoil—sorghum, 2nd erop............. ..o, 42.0
18217 | Cahaba fine sandy loam—subsoil—cowpeas, 3rd €rop...............coooiiiiiiinnn. 36.3
18217 | Cahaba fine sandy loam—subsoil—cotton, 4th erop.............................oo. 33.5

7181 | Houston black clay—surface—corn, 18t Grop..........oooiioeivriineriniieiiaenns 30.2

7181 | Houston black elay—surface—sorghum, 2nd erop........ ... iann. 17.2

7181 | Houston black clay—surface—corn, 3rd €rop..........coooivveiiiiiiieiiiiiiiinn 26.7

7181 | Houston black elay—surface—sorghum, 4th erop........ ..o, 18.2

7182 | Houston black elay—subsoil—corn, 18t €rop. ... .....ccovoiviiiiiin i 10.0

7182 | Houston black clay—subsoil—sorghum, 2nd erop...........coooviviiiiiii i 10.3

7182 | Houston black clay—subsoil—eorn, 3rd €rop..........ooooveririiiirieeiiiiiinn. 25.0

7182 | Houston black elay—subsoil—sorghum, 4th erop........oeovveniiioi i 18.0

18218 | Houston black clay—surface—corn, 1st €rop. .........cooovvueiini i, 41.9

18218 | Houston black clay—surface—sorghum, 2nd erop. . .......oooviiii i 42.2

18219 | Houston black clay—subsoil—eorn, st crop ... .. 35.7

18219 | Houston black clay—subsoil—sorghum, 2nd crop... . 3.1

18219 | Houston black clay—subsoil—rice, 3rd crop. . ....o.ovviereveueniniiinnn. 29.4

23094 { Houston black clay—surface—ecotton, Ist erop...............ooviiiiiint 30.9 23.6 28.7
23096 | Houston black clay—surface—cotton, Ist erop..............oooiiiiiiii it 23.2 15.9 22.1
18224 | Irving clay—surface—corn, 18t Crop. ....cooovvinnininiiiiieeiinieieeenns 27.9 13.1 9.1
18224 | Irving clay—surface—sorghum, 2nd erop................ooooviiiiiiinn. 33.0 30.0 6.8
18225 | Irving clay—subsoil—corn, 1st crop. .. ... e R [ R B ol e o R 28.7 11.0 10.3
18225 | Irving clay—subsoil—sorghum, 2nd erop.............coooiiiiii 16.4 21.0 9.9
18220 | Trinity clay—surface—corn, 186 €rop. . ...........oooviiiiiiiiiiiiiiiniins 53.0 31.3 47.3
18220 | Trinity clay—surface—sorghum, 2nd €rop. ...........coooieieioiiniiiain.. 41.3 9.6 35.6
18221 | Trinity clay—subsoil—corn, 1st €rop. . .........cooviviiieieiiiinn.. 34 .4 v
18221 | Trinity clay—subsoil—sorghum, 2nd erop. ............cocoooiiiiiiiiinnn. 34.3

18221 | Trinity clay—subsoil—rice, 3rd Crop........oovuiiuiiiinmnerineiierii i eiaeans 37.7
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Surface soil, brown to reddish-brown or red. Subsoil, red. Amite
series.

Surface soil, grayish or brownish. Subsoil yellow. Kalmia series.

Surface soil, grayish-brown or brown; subsurface yellow; gray sub-
soil. Leaf series.

Surface soil, ashy-gray to black. Subsoil, ashy-gray, dark-gray, or
black stiff plastic clay. Irving series.

Surface soil, black subsoil, black or bluish-gray soil and subsoil. Cal-
careous. Bell series.

Surface soil, brown to dark-brown. Subsoil, light-brown to yellowish-
brown. ILewigville series.

Surface soil, black or brown. Subsoil, brown, yellow, grayish or dark-
bluish-gray. Soil and subsoil calcareous. Houston series.

Surface soil, brown to greenish-brown. Subsoil, greenish-brown to
olive-dusk. Ellis series.

Condensed Description of Soils of Dallas County

Bell clay is black or dark-ashy-gray clay, which either shows but
little change in the 3-foot section or passes into ashy-black or dark-
ashy-gray clay having a faint bluish cast. It is very sticky when wet,
but easily cultivated at the proper time. It is of extensive occurrence
in all parts of the county, on old stream terraces high above the stream
bottoms. The surface is almost level with poor surface drainage. Nearly
all is cultivated.

Cahaba fine sand is a grayish-brown to brownish-gray loamy fine sand
grading into yellow loamy fine sand. It occurs in small areas on the
low terraces of the Trinity River, West Fork, and Elm Fork bottoms.
Nearly all is in cultivation. Cotton, corn, and sorghum are grown but
the soil is too light for them. It is well suited to vegetables, peanuts,
sweet potatoes, watermelons, and fruit, such as peaches, grapes, plums,
and other small fruits.

Cahaba fine sandy loam is a brown, grayish-brown, yellowish-brown,
or pale-yellow friable fine sand to loamy fine sand below which is a
red to reddish-yellow friable fine sandy clay. It occurs in several areas
of more than a square mile in extent around Trving, in the western
part of the county. The surface is gently rolling with good drainage.
The soil holds moisture well in dry seasons. Most of this soil is in
cultivation to cotton, corn, and vegetables.

Catalpa clay is a brown clay passing into light-brown to yellowish-
brown or grayish clay. It occurs as bottoms along Mountain Creek
and some of its tributaries. The surface is nearly level and the drainage
is imperfect. Cotton and corn, with some sorghum, are the main crops.

Chalk represents arecas where the chalk—“white rock”—comes to the
surface or is covered by not more than 2 or 3 inches of grayish soil.
None of this is in cultivation, but is in pasture.

.
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Ellis clay is a bhrown or slightly greenish-brown, waxy, heavy clay,
underlain by greenish-yellow or light-greenish-brown, plastic, sticky
(when wet), heavy clay. The surface is very rolling to hilly, and many
of the slopes are very steep, and subjected to severe erosion. The soil is
mainly used for pasturage.

Frio clay is a brown or grayish-brown silty clay with a subsoil lighter
in color. The surface soil crumbles on drying and becomes very mellow
and loose with cultivation. The area is small. This is a first-bottom
soil. Most of it is cultivated to cotton and. corn.

Frio loam is a grayish-brown loam below which is a brown, yellowish-
brown, or yellow loam or fine sandy loam or in some places silty clay.
It occurs in a few small areas in the western part of the county along
the West Fork of the Trinity River and along Denton Creek. The sur-
face is flat"and is covered by overflows occasionally, but the drainage is
fair. Most of it is under cultivation.

Houston black clay is a very dark-bluish-gray to black clay with dark-
bluish-gray or black clay subsoil. It is the most extensive soil type,
occurring in large bodies throughout the northern, northeastern, and
southern parts of the county. The surface is gently rolling to rolling.
The soil holds water well in dry weather. Practically all is in culti-
vation to cotton, corn, and grain. i

Houston clay is a brown or grayish-brown to dark-brown or dark-gray-
ish-brown clay, which grades into lighter-colored grayish-brown or brown
clay which abruptly passes into grayish-yellow clay containing whitish
lime material. It occurs in a large number of small areas principally
in the southern and mnortheastern parts of the county. The surface is
rolling, with many rather steep slopes. Most of it is in cultivation.

Irving clay is a dark-ashy-gray to ashy-black or very dark-ashy-brown
clay, underlain by very tough, dark-gray, black, or bluish-gray clay. It
is not a very extensive soil. The surface is nearly level, with slow drain-
age, though usually sufficient for crops. Most of it is in cyltivation,
chiefly to cotton, corn, oats, sorghum, and some wheat. :

Irving fine sandy loam is a dark-gray or ashy-gray to brownish-gray,
heavy fine sandy loam, below which is a dark-gray, heavy clay. It
occurs in numerous small flat areas, with poor surface drainage. Most
of it is in cultivation to cotton and corn. /

Irving silt loam is a gray or ashy-gray silt loam passing abruptly
into an ashy-gray, sticky, plastic clay. It occurs on old terraces. The
area is small but most of it is in cultivation to corn, cotton, oats, and
gorghum.

Kalmia fine sand is a gray or brownish-gray, loose, fine sand, under-
lain by pale-yellow, loose, fine sand. It is nearly level and has good
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drainage, water passing downward through the loose subsoil. Most of
it is cultivated to early vegetables, grapes, and herries. The soil drifts
badly where unprotected.

Leaf fine sandy loam is a brown fine sandy loam grading into a yel-
lowish-brown, brownish-yellow, or pale-yellow fine sand or fine sandy
loam below which is a yellowish-brown sandy clay loam, which passes into
heavy, stiff, plastic clay, mottled red, yellowish-brown, and gray. It is
extensive. The topography is flat to gently rolling. Most of it is cul-
tivated to cotton, corn, and sorghum. The better drained areas are well
suited to vegetables and fruits.

Leaf gravelly sandy loam is a brown to dark-brown sandy loam, below
which is a stiff, plastic red clay or a mottled red and yellow or red and
yellowish-brown, stiff, plastic clay. It is of slight extent. Nearly all
of it is cultivated to cotton, corn, wheat, and oats. -

Lewisville clay is a brown to rather dark-brown clay, light-brown to
yellowish-brown clay subsoil. It occurs in mnearly all sections of the
county. The topography is mainly gently rolling, with good surface
drainage. Most of it is in cultivation. It is considered to be a pro-
ductive soil. It has good internal drainage and dries out and warms
up early in the spring.

Ochlockonee clay loam is a brown or dark-brown clay loam or sandy
clay loam, underlain by yellow or brownish-yellow sandy clay loam or
clay. It occurs in two small areas in the bottoms along Bear Creek and
Delaware Branch in the western part of the county. Although nearly
level, it has fair surface drainage. Part of it is utilized for pasture
and part in growing cotton, corn, and sorghum.

Trinity clay is a very dark-brown to black clay, which grades into
light-brown, brown$ or black clay. It is an extensive type and occupies
the bottom lands along most of the rivers and smaller streams. The sur-
face is flat. It is subject to overflows that destroy crops. Most of it
is in cotton and corn. It is a very rich and productive soil, and is com-
paratively ‘easy to cultivate when the moisture conditions are right.

SOILS OF ERATH COUNTY

Twenty types of soil were mapped in Erath county, included in 13
series. The residual upland soils are classed in the Windthorst, Nimrod,
Denton, Erath, San Saba, and Brackett series. The alluvial terrace
soils or the second bottoms are classed as Lewisville and Bastrop series.
The first-bottom soils are included in the Frio and Trinity series. The
Windthorst and Nimrod are classed as non-calcareous, while the Den-
ton, Erath, San Saba, and Brackett are calcareous. The alluvial soils
are all calcareous, though the Bastrop soils are not calcareous in the
upper part. The Windthorst fine sandy loam is the most extensive type
occupying 29.5 per cent of the area and is also extensively cultivated.



Active Acid Active Acid
Nitrogen | Total phos. ac. Total soluble potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent pH inches
per cent | million | per cent | per cent | million | per cent
Bastrop fine sandy loam. ........... .077 .048 23 .96 .24 291 .42 1. 25 7.0 0-6
Bastrop fine sandy loam. ........... .079 .057 4 1.08 .78 200 70 111 6.7 6-24
Bastrop fine sandy loam............ .021 IR e i TG et i e e AN AR L O S Tl = T L e 24-36
Brackett gravellyloam...........:. .095 .051 32 .79 <22 106 9.87 8.48 AV 0-7
Brackett gravelly loam............. .038 .026 32 15 .24 34 15.05 29.10 7.8 7-36
Brackett silty clay loam............ 133 .079 53 1.41 dD 645 9.44 875 7.3 |Surface
Brackett silty clay loam. .. ......... .091 .056 48 1.99 .68 219 5.81 6.61 7.6 [Subsoil
Brackett silty clay loam....... .... .065 .114 221 2.45 .28 75 5.39 8.90 718 15-36
PICHEBRECIRT AN, 005 | (5 s o e Hysrdia e 178 .089 92 1.18 .39 267 5.92 5.66 7.3 |Surface
BeatO eI 5. o Ll e s s s .097 .058 17 .76 .40 62 12.46 8.59 7.6 |Subsoil
PICRLONN CIAV ot wsv o vt i s Mforers s a4 w9 .063 .047 2 .92 .33 53 12.29 10.00 St O D(éepb "
ubsoi
Denton: Clay JoAH ... v s oo reisaeithie .154 .072 44 1.32 .69 420 “e2 1.64 7.0 0-9
DERtoRCHIY JORH . & . i e v s i s as J17 .059 18 .85 .85 250 .94 .44 7.1 9-13
Denton elay 10810 . . ow: -o 500 200 wvse .072 .063 8 1.19 .54 85 11.98 4.34 7.5 13-36
Denton fine sandy loam............. .123 .089 14 .90 .33 157 7.47 5.58 7.3 |Surface
Denton fine sandy loam............. .106 .096 35 .94 37 182 15.41 9.60 7.5 |[Subsoil
Denton fine sandy loam............. .092 .096 2 .80 32 136 22.41 10.00 7.3 12-36
IDERPONMIORINIS o7 [0 30 s s on v s .118 .067 58 1.17 .47 276 .76 1.26 T:% 0-8
IDER GAVIIOBTO N o 475 o5, 4 bus 4 o s 5ol ol .098 .086 43 1.23 .45 550 6.05 3.85 7.5 8-24
BVORROR SO« 5. Lo 505 55n b 200 5k wiwe 28 .066 .080 36 .79 .36 10 29.26 10.00 T.7 24-36
Lo T e B AL O .142 .074 95 15 e D 324 1.56 070 7.2 0-15
R N RO PG S .059 .037 34 .84 7 L e S G 9.42 10.00 75 15-36
Friofine sandy loam. . .......0..... .052 .044 7] .92 22 202 BT .93 7.3 |Surface
Frio fine sandy loam................ .047 .051 47 1.13 .32 170 b | 1.00 . 7.3 |Subsoil
Frio fine sandy loam............... .045 .050 52 1.3% .48 235 1.43 2.20 7.5 Desepb i
ubsoi
e e e PR 112 .084 196 1.40 .40 441 6.36 7.40 3 0-9
IO ORI o B et S0 s 0.5 o'sTal e .065 .075 5 1.14 .33 73 14.76 26.80 -0 9-16
Bfoploam b SRS L3 s s e .049 .060 4 .94 .28 59 17.34 30.50 7.6 16-36
Frio silty clay loami, oo, ... . o3 oo s .120 .080 183 1.72 il 503 .61 5.07 7.5 |Surface
Frio silly clay loam. .100 091 63 1.65 .70 152 4.59 9.56 7.3 |Subsoil
Frio silty clay loam. . ... .062 .061 24 1.43 .67 74 13.82 9.12 7o) Dge[i) A
ubsoil
Frio very fine sandy loam. . .140 .189 237 1.21 .34 430 1.97 3.05 7.2 |[Surface
Frio very fine sandy loam. .054 .092 240 1.21 .43 554 S5 1.22 7.4 |Subsoil
Frio very fine sandy loam.. .035 .053 63 299 .28 473 11.17 6.14 7:8 Dgepb i
ubsoi
Nimrod fine sand . .052 .027 26 .50 15 143 .33 1.41 7.0 |Surface
Nimrod fine sand . .082 .020 1% .41 .41 152 +15 .20 6.7 [Subsoil
San Saba clay. .. .119 .074 63 .87 .58 138 4.21 8.52 7.2 |Surface
San Sabaclay....... .064 .070 51 .81 .53 63 6.65 8.09 7.5 |Subsoil
RO CERY 21 o ses B v 6 ala A .159 131 182 1.74 1.03 983 .76 1.46 7.0 0-8
i L S TG e .095 .060 9 1.72 111 .93 .25 723 8-18
SPREeta orl S e v S s e .084 e T e 1.30 .87 19,07 W5 L 7.5 18-22
Windthorst clay loam.............. .121 .072 16 1.40 .54 .83 1.93 7.5 0-8
Windthorst clay loam. . ............ 073 .083 4 1.50 .39 S Wi 7.5 |Subsoil
Windthorst fine sandy loam. .. ...... .056 .032 18 .87 a7 .26 .96 7.0 |Surface
Windthorst fine sandy loam......... .049 .036 11 1.14 .47 .41 1.72 6.7 |Subsoil
Windthorst fine sandy loam......... .033 .039 22 1.00 .44 2.90 1.49 7.1 |Deep

Subsoil
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The Denton stony clay occupies 18.7 per cent, the Denton clay 5.7 per
cent, and the Frio fine sandy loam 5.1 per cent.

Composition of Soils. The composition of the soils of Hrath county
is given in Table 16 and the interpretation of the analyses in Table 17.
The upland and first-bottom soils on an average contain fairly good
gupplies of phosphoric acid and nitrogen, and are well supplied with
potash. The terrace soils are not so well supplied with phosphoric acid
and nitrogen. The Bastrop fine sandy loam, Brackett gravelly loam,
Denton fine sandy loam, Nimrod fine sand, Windthorst clay loam, and
Windthorst fine sandy loam have a corn possibility of 12 to 24 bushels
to the acre for active phosphoric acid, which indicates a need for phos-
phoric acid as a fertilizer. With the exception of the Denton fine sandy
loam, the nitrogen is also low, the corn possibility being 18 to 28 bushels.

None of the samples examined were acid, and many of them are high

in lime.

Pot Experiments. The results of some pot experiments on soils of
Erath county are given in Table 18. Applications of phosphoric acid
and nitrogen caused increased growth of the plants in all the pot experi-
ments. Applications of potash resulted in little or no increase in growth.
The corn possibility of the plant food taken up by the crops is shown in
the table.

Fertilizers. The soil types mentioned above which are low in nitro-
gen and active phosphoric acid, may respond to phosphatic and nitrog-
enous fertilizers when the rainfall and other climatic conditions are
favorable to an increase in yields. Fertilizers are being used in Erath
county at the present time, and about 450 tons was sold in the county

in 1930. '

Lime. No need for applications of lime is indicated by the analyses.
No acid soils were found; the soils were either neutral or slightly
alkaline.

Classification of Soil Types

Bottom-land Soils. Surface soil, brown with a brown subsoil, calca-
reous. Krio series.

Surface soil, black with brown or gray subsoil, calcareous. 'I'rinity
series.

Upland Soils. Surface soil, grayish-brown. Subsoil, stiff red clay
and gray below 20 inches generally, non-calcareous. Windthorst series.

Surface soil, light-grayish-brown. Subsoil, light-brown or yellow,
showing gray mottling in wet places. Soil non-calcareous. Nimrod
series.

Surface soil, brown with a light yellowish or grayish-brown chalky
subsoil, soil is calcareous. Denton series.

Surface soil, brown or light-brown. Subsoil, heavy and variegated,



Table 17.—Interpretation of analyses of surface soils of Erath County

Corn possibilities in

bushels per acre Acid *

soluble Acid Acid
Active | phosphoric| soluble soluble

Nitrogen | phosphoric| Active acid potash lime

acid potash

BastropSinataandy Toany. o e B T T L it S e g e s s s e 23 18 135 good good good
) AT e T R [T e e e b - e s 28 24 61 good good high
Brackett SHes OIay TOAM .. % o7t s an e b os diaiss e oolh oy w A T ae s s o as 38 30 245 good good high
D (LT o B e L I S N e I LS o » Sl N i s 48 40 125 good good high
IR ONRCTATRIOBTING. . ) & o o5 s savd B o o ae s D e AR 3 s Lo e ln 43 30 180 good good good
reniCuRRneRsan S IoaNm: & L o iis s o e R B i e 38 12 84 good good high
By ke TG TRy A RS G Wl ¥ I s 2 7 e A E R o) 33 30 1356 good good high
AT ORI o e A N NS T DA M. .-, S ST P SN S 43 40 144 good good high
EPRIOVBREESARAVEIONN. .o s o ataiisis 5 b msinis ) ads ot o o S s 1 4 o g 18 35 105 good good good
Sl T AR R MR BRI A el e ORI et SIS 33 45 188 good good high
Lan T ot i G G L o R e e Sl e o S D Sl R L, RS T 33 45 271 good good high
Brbaveie e santdvaloam. =50 o o S L R e e e 3 38 50 188 good good high
[N I O B SR e e R A e, R S Tt A L ey AT AR B i 104 18 18 73 low good ood
B b AT S e e e et e D e A GRS S £ e R TRSIE R et 33 35 73 good good igh
R R e e en el o R L s S S 43 45 306 good good high
FNIA RSN Gl Ay BOAIIL ) 1y o5 il b as s lord e o oo e 3 o s 38 12 188 good good good
WIREEhDISE fAine salty O . . & o« 5 £4 o b oreomn oo odis oiaie aie e 65 Atsinwle 18 12 73 good good good
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Table 18—Pot experiments on soils of Erath County

Corn possibility of plant food
ta Weigkt crops in grams withdrawn, in bushels per acre
ab.
No. Type name With Without
complete | Without | phosphoric|/ Without | Nitrogen |Phosphoric| Potash
fertilizer | nitrogen acid potash aci

18214 | Denton clay—surface—ecorn, 186 Crop. . ........oveuririeeriienaneenennnns i 39.8
18214 | Denton clay—surface—sorghum, 2nd crop. .. 40.5
18210 | Frio fine sandy loam—surface—corn, 1st crop...... o 29.5
18210 | Frio fine sandy loam—surface—sorghum, 2nd erop. . ...............c.oovvnunn. s 23.4
18211 | Frio fine sandy loam—subsoil—corn, 1st erop.............ccovvivveniinen.n.., e 48.5
18211 | Frio fine sandy loam—subsoil—sorghum, 2nd erop.....................ccooous. vl 50.0
18211 | Frio fine sandy loam—subsoil—cotton, 3rd crop...................cooiiiiiiiiii. 53.3
18211 | Frio fine sandy loam—subsoil—cowpeas, 4therop ................ccooiiiiiiinnnn 41.3

3378 | Nimrod fine sand—subsoil—corn, 18t €rop. . .. ....cooueivuerniiiaeerneinieenainnns 16.4

3378 | Nimrod fine sand—subsoil—sorghum, 2nd €rop.................coieieirininnninnn. 16.9

3378 | Nimrod fire sand—subsoil=—corn, 3rd €rop................coviiiiiiiiiiinennainnns 52.4

3378 | Nimrod fine sand—subsoil—sorghum, 4th €rop.................cooiiviiennannons. 32.4
18212 | San Saba clay—surface—eorn, I8t CroP. .....oviivir i iiieiieniieeinaanes 4.7 L
18212 | San Saba clay—surface—sorghum, 2nd €rop. .............coiuiiiiieiiviinnnninnns 4.1 p
18213 | San Saba clay—subsoil—corn, 18t 6rop.........cvviniuirieriiiieiiiiiaaaaas 29.1 .
18213 | San Saba clay—subsoil—sorghum, 2nd €rop...............oooiuiiiiiiiiiiiiiiiaans 29.5 :
18213 | San Saba clay—subsoil—cotton, 83rd erop..............ooiiiiii i 28.6 y 2
18205 | Windthorst fine sandy losm—surface—corn, Ist erop. ............c...o.vuvueneennnn 39.7 8.7 12.2 34.8 235
18205 | Windthorst fine sandy loam—surface—sorghum, 2nd crop . 31.9 24.7 17:1 31.0 176
18206 | Windthorst fine sandy loam—subsoil—corn, 1st erop...... 24.9 11.8 6.3 28.7 214
18206 | Windthorst fine sandy loam—subsoil—sorghum, 2nd crop. 5 37.8 25.1 14.3 31.2 142
18207 | Windthorst fine sandy loam—subsoil—corn, Ist erop.....................ccooiunn 21.5 11.0 3.8 17.1 260
18207 | Windthorst fine sandy loam—subsoil—sorghum, 2nd erop.......................... 30.9 22.0 9.3 32.0 223
18208 | Windthorst fine sandy loam—surface—corn, 1st erop. ..................covuenenns 35.2 11.1 14.4 38.2 237
18208 | Windthorst fine sandy loam—surface—sorghum, 2nd erop.................c...counes 18.8 20.5 15.5 22.0 106
18209 | Windthorst fine sandy loam—subsoil—corn, 1st erop..................oviuinennnnns 18.6 15.5 3.4 18.1 200
18209 .| Windthorst fine sandy loam—subsoil—sorghum, 2zd erop. . .....................oe. 25.4 19.0 11.8 27.2 164

144
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red, maroon, purple, gray, brown and bright-yellow colors are found.
Soil is calcareous. Erath series.

Surface soil, black. Subsoil, dark-gray or brown to a lighter grayish
or yellowish-brown. Soil calcareous. San Saba series.

Surface soil, very light grayish-brown or yellowish-brown to almost
white. Soil is calcareous. Brackett series.

Surface soil, brown to dark-brown. Subsoil, light-brown to yellowish-
brown. Soil is calcareous. Lewisville series.

Surface soil, brown to reddish-brown. Subsoil, red more or less mot-
tled with yellow. Bastrop series.

Condensed Description of Soils of Erath County

Bastrop fine sandy loam consists of brown to reddish-brown fine sandy
loam to loamy fine sand, underlain by red stiff clay mottled with yellow
gray. It occurs in the Paluxy, Armstrong, and Bosque Valleys, on
benches not subject to overflow. It has good surface and underdrainage.
The area is small and most of it is under cultivation.

Brackett gravelly loam is a light-gray, grayish-brown, or brownish-
gray friable gravelly loam or gravelly clay loam, passing into grayish-
yellow or cream-colored gravelly, marly clay or silty clay loam with
some layers of gravelly clay loam. It occupies gently to rather steep
slopes and in places is gullied. The surface drainage is adequate. The
area is small and very little is cultivated.

Brackett silty clay loam consists of light-gray or pale-yellowish-brown
silt loam to silty clay loam, passing into light-grayish or pale-yellowish
silty clay to clay containing varying amounts of white limy material.
The area is small. None of it is cultivated and it furnishes only poor
pasturage.

Denton clay is a brown to dark-brown clay passing into lighter clay
and then into yellowish-brown friable clay, which contains limy material.
[t occurs most extensively in the prairies from Selden to Chalk Moun-
tain, and scatteringly on the high divides. The surface drainage is ade-
quate. The underdrainage is moderately good. Tt is a strong, produc-
tive soil and practically all cultivated.

Denton clay loam is a brown to dark-brown friable clay loam, in places
ranging to nearly black, underlain by a light-brown or vellowish-brown
friable clay loam or clay, with some whitish limy material. It is widely
distributed over the county. The surface is gently to moderately sloping,
and seldom gullied. It is important because it is the best soil on many
farms partly consisting of rough and stony soils. Most of it is planted
to cotton, corn, oats, and the grain sorghums. This soil is rather
droughty, and it is most productive in seasons of good rainfall.

Denton fine sandy loam consist of brown to dark-brown, friable, fine
sandy loam, underlain by lighter-brown or yellowish-brown friable clay
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loam to clay. It occurs in many areas scattered through the central
and southern parts of the county. It has a gently sloping to moderately
sloping surface, and is well suited to farming operations. Good surface
drainage is provided by nummerous draws and streams. It produces
very well in average seasons, but crops do mot succeed on it so well in
dry seasons.

Denton loam consists of a brown fo dark-brown friable loam passing
into lighter brown or yellowish-brown friable silty clay loam or clay.
Its principal use is for pasture.

Denton stony clay consist of dark-brown clay underlain by grayish
or yellowish-brown, friable, calcareous clay resting on marl or lime-
stone at depths varying from about 10 to 30 inches. Limestone frag-
ments are scattered over the surface and through the soil and subsoil.
It is almost entirely in pasture.

Erath clay is a brown to light-brown clay, passing into heavy clay of
various colors. In places this subsoil clay is in the upper part dark red
mottled with purple and in the lower part gray or yellow; in other
places the layers are reversed. The surface is gently sloping and eroded
in places. The drainage is good. It is of small area, little cultivated,
but used for pasture.

Frio fine sandy loam is a brown or grayish-brown to dark-brown fri-
ble fine sandy loam to loamy fine sand passing into lighter-brown fine
sandy loam, which continues with variations to considerable depths.
The largest areas are along the Bosque River. The surface is flat, but
both surface drainage and internal drainage are good. This is the most
extensive alluvial soil in the county, although its total area is not large.
About 90 per cent of it is cleared and cultivated.

Frio loam congists of brown to dark-brown loam passing into lighter-
brown or grayish-brown friable loam to silty clay loam, underlain by
light-gray or light-yellowish-brown, moderately calcareous loam to clay
loam. This soil does not occupy a very large area, but is important as
one of the best soils in the rougher sections of the county.

Frio silty clay loam consists of a brown to dark-brown friable silty
clay loam or silt loam passing abruptly into brown silty clay loam,
underlain by brown or dark-brown silty clay, which grades into grayish-
brown friable to slightly dense silty clay. It is first-bottom land. The
surface is flat or gently sloping, with good surface drainage. The larger
part is planted to cotton, corn, and oats.

Frio very fine sandy loam consists of brown to dark-brown, smooth,
friable, very fine sandy loam, passing into dark-brown loam to silty
clay loam or silty clay, which grades into lighter brown, grayish-brown,
or yellowish-brown friable clay loam. It occurs in the Paluxy, Arm-
strong, and Bosque bottoms. It has a flat surface and is subject to
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overflow. While total area is small, it is prized as good farming land,
productive in all but extremely dry seasons.

Lewisville clay loam consists of brown to dark-brown clay loam to
silty clay loam passing into brown clay, and this in turn into yellowish-
brown friable clay to clay loam. It occurs chiefly along South Paluxy
and Richardson Creeks. The topography is flat to sloping. Surface
drainage is excellent, and the porous substratum provides good under-
drainage and aeration. The area is too small to be of much importance,
but the soil yields well.

Nimrod fine sand is a gray or light-grayish-brown, loose fine sand,
below which is a very light-yellowish or grayish-yellow, incoherent fine
sand. It occurs in scattered areas on flattish divides, swales, and hill-
sides with very gently to rather steep slopes. The soil remaing cold and
wet late in the spring. It is relatively unimportant because of its
small extent and its natural deficiencies. The principal crops are cot-
ton, corn, and peanuts.

San Saba clay consists of black heavy clay, underlain by dark-brown
clay, passing beneath into grayish or yellowish-brown friable clay con-
taining white, soft, limy material. The topography is nearly flat, slightly
sloping or basinlike. This is one of the most productive soils in the
county and practically all of it is cultivated. In dry years crops fail
except in seepy spots.

Trinity clay consists of very dark-brown to black clay, underlain by
dark-brown, dark-ashy-gray, grayish-brown, or yellowish-brown calcare-
ous clay. It occurs in the bottoms of streams in all parts of the county.
The surface is faintly sloping to flat. The drainage is fairly good but
the land is subject to overflow. It is not very extensive, but it is prac-
tically all under cultivation, and is regarded as one of the best soils in
the county.

Windthorst clay loam ig a reddish-brown clay Ioam to bxow n sandy clay
loam, passing into red or brownish-red heavy clay, which in places is
mottled with yellow and gray in the lower depths. The clay subsoil is
usually quite stiff. This type is small in extent, and little of it is cul-
tivated. Its principal use is for pasture.

Windthorst fine sandy loam consists of brown to grayish-brown loamy
fine sand to fine sandy loam, underlain by stiff red clay or fine sandy
clay, mottled with yellow. The topography ranges from nearly flat and
gently undulating or sloping to rather steeply sloplng and gullied. The
subsoil is impervious and rather unfavorable to underdramage and aera-
tion. It is the most extensive and important soil type in the county.
Tt is well suited to growing crops under the prevailing climatic condi-
tions, and is easy to cultivate. Most of it is cultivated to cotton, corn,
and peanuts; it is also suitable for orchards.



48 BULLETIN NO. 430, TEXAS AGRICULTURAL EXPERIMENT STATION

Windthorst stony fine sandy loam consists of reddish-brown to brown
loamy fine sand to fine sandy loam, underlain by red or brownish-red
fine sandy clay to stiff clay with lenses of yellowish sandy material. Tt
usually grades into partly weathered sandstone, underlain by solid sand-
stone, within three feet of the surface. Angular fragments of the red-
dish or brownish rock are present on the surface and in the soil. Prac-
tically none of it is cleared or cultivated.

SOILS OF HARRIS COUNTY

The soils of Harris county are separated into series on the basis of
common origin and similarity of color, topography, and drainage.
Twenty-nine soil types representing 15 series have been mapped.

The Coast Prairie region occupies the main part of the county. The
interior Flat Woods region is found in the northern part, though it ex-
tends to some other parts.

The soil types of the Coast Prairie are classed as Lake Charles, Kdna,
Morse, Acadia, Harris, Katy, and Hockley series.

The upland soil types of the interior Flat Woods are classed as
Norfolk, Orangeburg, Susquehanna, Lufkin, Caddo, and Kalmia series.
The bottom-land soils are of the Ochlockonee and Trinity series.

The Lake Charles clay occupies 24.6 per cent of the county, the Lake
Charles clay loam 16.8 per cent, the Katy fine sandy loam 11 per cent,
the Acadia very fine sandy loam 7.4 per cent, and the Acadia clay 5.2
per cent. The other types occupy relatively small percentages of the
county.

Composition of Soils. The average analyses of the soils of Harris
county are given in Table 19 and the interpretation of the analyses
in Table 20. The soils of this county are, on an average, somewhat
low in nitrogen, active phosphoric acid and active potash though better
supplied with potash than with the others. The Flat Woods soils of
the upland average the lowest, the Coastal Plain soils come next, and
the first-bottom soils are the best, on an average. The corn possibility
(Table 20) for active phosphoric acid is 12 to 24 bushels per acre,
with the exception of the Harris fine sandy loam, which is 30, and
the Trinity clay, which is 45. The total nitrogen has a corn possibility
of 13 to 28, except the Acadia clay, which is 33 ; the Harris clay, which
is 58; the Lake Charles clay, which is 38; the Ochlockonee clay, which
is 38, and the Trinity clay, which is 63. The active potash is also low
in many of the samples, being less than 62 in all except six of the
soil types.

Many of the samples of Harris county soils are slightly acid, having
a pH slightly lower than 6, but most of the samples with an acidity
lower than pH 6 (Table 19) are subsoils. The surface soils which are
acid, include Acadia clay, Lufkin clay loam, Norfolk fine sand, Och-
lockonee sand, Susquehanna clay loam, and Susquehanna fine sandy



Table 19.—Analyses of soils of Harris County

Active Acid Active Acid
Nitrogen Total phos. ac. Total soluble | potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent pH inches
per cent | million | per cent | per cent | million | per cent
Acadia clay .109 .032 11 .43 .11 72 59 .10 5.7 0-6
Acadia clay. .169 .045 20 .44 .14 97 .76 1.02 6.5 6-36
Acadiacladviioam. . 20l s esae s e .048 .017 12 .47 .14 29 .44 22 6.8 |Surface
Acadiaclayloam: .. 5 v s ivssasns .034 .015 8 .44 A5 36 .46 37 6.7 |Subsoil
Acadia clay loam. . . . .023 .012 13 .45 .18 49 .81 1.02 7.6 16-36
Acadia fine sandy loam .074 .022 29 .83 .07 125 .04 -25 6.1 0-6
Acadia fine sandy loam .031 .013 18 .82 11 93 .08 .10 5.6 6-18
Acadia fine sandy loam .044 .016 8 .88 .10 115 .22 .45 5.2 18-36
Acadia very fine sandy loam .047 .027 24 0 .06 72 .25 <33 6.4 |Surface
Acadia very fine sandy loam .028 .018 11 .47 .08 35 12 .38 6.3 |Subsoil
Acadia very fine sandy loam .030 .014 11 .73 .24 103 .40 1.10 5.6 15-36
Caddo fine sandy loam. . .054 .025 10 .81 .08 151 .10 715 6.0 0-5
Caddo fine sandy loam. . 015 016 11 .89 .08 83 5% | .10 6.0 5-18
Caddo fine sandy loam. . .028 014 8 .80 .09 168 2 .25 5.4 18-24
Caddo fine sandy loam. . . .. I .028 .016 10 1.10 .10 126 12 .30 5.2 24-36
Edna very fine sandy loam.......... .047 011 18 .30 .06 54 15 23 6.5 Su{f:i)ce -
Subsoil
Edna very fine sandy loam. .. .029 012 14 .59 .05 63 .18 6.6 |Subsoil
Edna very fine sandy loam. . . .023 .011 15 b3 .05 61 .24 6.6 |Deep
TR LT e A S O R S .211 .064 1.16 .47 .48 6.5 0-6
P B i R D R e .068 .040 1.29 .50 ;0% 6.9 6-36
Harris fine sandy loam. ............ .094 .041 55 .52 .10 129 5 [ 6.2 0-10
Harris fine sandy loam.............. .026 .017 19 .38 .09 128 .08 8:5 10-36
Hockley fine sandy loam............ .066 .022 20 15 .07 59 i 07 6.4 |Surface
Hockley fine sandy loam............ .037 .014 10 .18 .07 45 11 5.7 |Subsoil
Hockley fine sandy loam...... o e .053 .020 7 .34 .10 76 .14 5.8 26-36
Kalmia fine sandy loam............. .090 .048 25 .46 .09 108 .19 6.3 [Suriace
Kalmia fine sandy loam............. .030 .022 17 .56 .09 84 .16 5.8 |Subsoil
Kalmia fine sandy loam............. .020 .020 15 51 .10 79 23 o T | Dgepb o
ubsoil
Kalmia fine sandy loam............. .015 .015 13 DY 19 85 .25 .65 L 15-30
T e A .043 L P P S 7 0 b 208 oo ias o 6.1 |Surface
Kalragand o ot B o L e i 013 o L S IR .61 D8 Te A 308 YR sl 6.1 |Subsoil
Katy hineisandy loam. ... . ... e .074 .024 16 .68 .12 82 .15 .46 6.2 |Surface
Katy fine sandy loam............ .. .051 .019 11 5t .16 76 el .44 6.1 [Subsoil
Katy fine sandy loam............... .040 014 9 .32 .09 76 .18 .50 6.2 Deéepb 2
ubsoi
Katy fine sandy loam............... 044 .015 19 B T D et 3 - e SO .10 L 15-24
Lake Charlesclay.................. <121 .032 22 .80 .24 151 .50 115 6.7 |Surface
Jake Chatlesplay o U e 073 .026 13 72 35 120 .63 .96 6.2 |Subsoil
Eake Charles elay. .. <. vsvecannaiss .049 .020 12 .09 32 133 2.76 3.09 6:7 (Deep

Subsoil
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Table 19.—Analyses of soils of Harris County—Continued.

Active Acid Active Acid 5
Nitrogen | Total Phos. Ac.| Total soluble potash soluble | Basicity | Reaction | Depth
per cent | Phos. Ac. per potash potash per lime per cent pH inches,
per cent | million | per cent | per cent million | per cent
Lhlke CRATIER CIAN! . L ol o ee v ontes .045 .015 23 15 .43 80 1.33 .24 7.3 20-26
Lake Charles clay loam............. . 090 .031 20 .33 34 77 .42 .97 6.7 |Surface
Lake Charles clay loam............. .047 .020 24 o .16 74 .54 1.06 6.8 |Subsoil
Lake Charles clay loam............. .023 014 26 .24 e o | 87 1,23 1.68 7.4 Dtélepb 4
Subsoi
Lake Charles very fine sandy loam. . . .070 .021 38 .20 .10 108 20 .49 6.5 |Surface
Lake Charles very fine sandy loam. .. .042 015 29 28 19 78 GOty <09 6.7 |Subsoil
Lake Charles very fine sandy loam. . . .046 .016 12 .25 oy 4L 85 .82 .59 6.4 D%cpb i
ubsoi
Lake Charles very fine sandy loam. . . .017 .010 16 .15 .06 88 .40 b, A 15-24
Lulkin Sl OB . v e sv s drn dons .048 .018 26 S .19 90 a2 48 5.7 |Surface
b 7 4T o T RS IR .029 .012 16 .36 .09 84 .20 .20 5.9 |Subsoil
LR elaietonin : i ' oo i .022 011 12 .29 .27 67 o .35 6.1 D(éepb 9
ubsoi
b Fod el et 1 e bt e o SA R S .152 .044 39 D .20 188 .43 .78 6.3 |[Surface
NEGrEeeIAra iy S A L St WY .047 .025 12 96 35 130 4.55 5.05 6.5 |Subsoil
2 0055 T 1 LR i i St e TR 065 019 13 .81 .26 135 .61 .98 6.5 Dgeph y
ubsoi
Morse fine sandy loam.............. .069 .030 27 .42 Jd7 123 .32 .48 6.5 |[Surface
Morse fine sandy loam.............. .043 .024 13 .41 .19 117 :3b .49 6.1 |Subsoil
Morse fine sandy loam.............. <1510 N Mol R 11 .60 A3 214 S .63 Bid Dgepb a
ubsoi
Morse fine sandy loam.............. .057 .024 13 .48 .14 129 .60 .95 5.8 15-24
Norfolk finesand. . ................ .073 .027 17 .18 .09 75 .14 .23 5.9 |[Surface
Norfollofineisand. % - s b il e it 4 .021 .014 13 .21 .08 87 .07 .10 6.2 |Subsoil
Nuorfalk e sand. . .. .....covwsnsss 015 .011 16 2D .10 179 .06 12 6.4 18-36
NorGHosald ot e .040 .024 26 .34 .04 88 .16 +2b T 0-5
NOHOIR SRl T bty oo .010 .018 15 .29 .09 38 .07 .10 6.5 5-30
Norfolk very fine sandy loam........ . 066 28 29 .34 .10 144 15 +85 6.7 0-4
Norfolk very fine sandy loam........ .027 .018 13 .30 .08 84 .03 L 6.8 4-10
Norfolk very fine sandy loam........ .017 D15 10 .30 i 66 .07 215 6.1 10-18
Norfolk very fine sandy loam........ 022 .020 10 .40 07 99 .08 .20 5:6 18-26
Norfolk very fine sandy loam........ .036 .019 10 .46 11 88 .05 .20 5.1 26-36
OchloBEONEETIRY, = . o con i o daiian 133 .047 40 .80 A7 125 1581 2.15 7.2 |Surface
Qchlockonee Clay. ..o« oicoivvesion 082 .039 32 ~ 5, .18 152 .98 1.65 7.0 {Subsoil
OCRIOCKONEe ChAN . v oo v /sics s v iste i s ain % 089 .031 24 .72 <22 188 .95 1.40 6.8 15-36
Ochlockonee finesand. ............. 043 .021 19 s .07 66 .16 .34 6.2 0-6
Ochlockonee finesand. ............. .010 .012 12 .72 .21 54 .07 .29 6.4 6-18
Ochlockonee finesand. ............. 031 .013 14 A3 .08 70 .32 22D 6.2 18-36
Ochlockonee fine sandy loam. ....... 060 .030 20 .66 205 103 15 .30 6.3 0-6
Ochlockonee fine sandy loam. ....... .047 033 18 .90 .08 108 13 .30 D0 6-18
Ochlockonee fine sandy loam. ....... .053 040 26 .94 .12 86 <21 45 5.6 18-36
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Ochlockonee sand . .
Ochlockonee sand . .
Ochlockonee sand. .. .......
Orangeburg fine sandy loam.
Orangeburg fine sandy loam.
Orangeburg fine sandy loam.

Orangeburg fine sandy loam.
Susquehanna clay loam.
Susquehanna clay loam
Susquehanna clay loam
Susquehanna clay loam. .. ..
Susquehanna fine sandy loam
Susquehanna fine sandy loam. .
Susquehanna fine sandy loam. .

Susquehanna fine sandy loam. .
Tidal marsh ¢

Tidal marsh
fErinta el Ayt s N e S S e i s a
Ry GBI S oo 2 Qs (3, 5 %5 R 58
Trinity clay

218
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0-5
5-28
28-36
Surface
Subsoil

Deep
Subsoil
18-26
0-8
8-16
16-24
24-36
Surface
Subsoil
Deen - '
Subsoil
15-24
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Table 20.—Interpretation of analyses of surface soils of Harris County.

Corn possibilities in

bushels per acre Acid % i
soluble Acid Acid
Active phosphoric| soluble soluble
Nitrogen | phosphoric| Active acid potash lime
acid potash
ACaIOSCIa R o B Bin T+ S i 875 s Bis s i e AT S e A e o 33 12 38 good low good
Araia ol ISIORRE st B e Lo il it s BT i ke o585 s o et 18 12 26 low fair good
Ao s T D A ROA e e o ommied K T rios i £ 45 KTock o s ol e 23 18 61 low low low
Xcadiar Fery HnesaandyElOaIIL. © 50 ¢ o 55 3 50ee.c s e T S e ot 2 ovin e Mt s 18 18 38 low low good
CaddD STHe s SO O I e, . i e o o6 o5 5 4 o810 555 ¢ o0 3 18 6 84 low low low
Edna s Vet e SaMey - FOBIIL. . 's 5 ¢ vl 2 oiers s 5 a oo bsin a5 Ha e 5 P 18 13 38 low low fair
S BT D o 1 R S ST S s LDt WA IS i SN {55 T g S e N TR e) IS e good good ood
3 00 Ey e Y N S e e N N S RS 23 30 73 fair low air
HockHonetRE BARGNIIIRETNA. . 155 . 2 0 1050 s s o ade S, mat i o o e s mlea 2 3o 23 12 38 low low fair
A D T T e T e e S A s S P e 28 18 61 fair low fair
T T T o S e e TG o e S oo I8 P st LRl S A s low good fair
Ly e el R B N U L B e 23 12 50 low fair fair
T2y T L N U RS e RS A e RS S et 38 18 84 * good fair good
T O R U T W e e S e B S 28 12 50 good fair good
Lake Charles very fine sandy loami. . .. ......ovutinivinnanennonsin. 23 24 61 low low good
T R L T S R R Dt S SRS DR S 18 18 50 low ood good
L T e i T ORI R o e S SR SIS S 43 24 94 good air good
N e R e R L R O L o L 75 i B Bl S abs s & e T porra o B ot 23 18 61 low ood good
e T e e R R A L R e A 23 12 38 low air good
Iy I L A R A B i e Rl 13 18 50 low low good
INOTIONC YV ERNBIRATY TOGEA . . . o it s e A e e e T st Eoma 23 18 73 low low fair
8 e i D s e IR SR SR RS Bl NS o e s 38 24 61 good fair high
(AR e T T (S e i ey R S S e sl el S 18 12 38 low fair ood
Ochlockonée Bine Sandy TOATA - . . <« . cpvivion s sl oii o aoaisla aie ain ais sl ais 18 12 61 low low air
O R R O BIIE) et s  s s 5 = ot oot 6 o e il % AT o oo i 13 12 26 low low good
Orangebarg THeaBAY JOGM0 . v - - oo oo 2 i s sy a1 F s bt Slstes 50 % b 18 12 38 low low fair
Susnehannerelay lOam - .o oo o R e S e F e s s 23 12 50 low fair fair
SuARehaRna JINe SEBEY TORNL. 5 < 10 L o AT 08505 e S b e e b e e b a 13 12 38 low low fair
BT BT R R B IR Rl B o e P (9 W e R S I L e e R o good good ood
5T L R A Ao T T G e e S S S S o e e oo g8 S DR TR 63 45 204 good good igh
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THE CHEMICAL COMPOSITION OF SOILS 53

loam. The soils of the Lake Charles series, which occupy large areas,
are not acid, but neutral, and contain good amounts of lime.

Pot Experiments. The results of pot experiments on some samples
of soil from Harris county are given in Table 1. Most of the samples
respond to applications of nitrogen and phosphoric acid, as is shown
by the increased weights of the crops grown with the complete fer-
tilizer compared with the weight of the crop which did not remove
nitrogen or phosphoric acid. For example, the sample of Acadia very
fine sandy loam gave 41.7 grams of corn with complete fertilizer, and
22.7 grams when phosphoric acid was not supplied. The amount of
phosphoric acid removed by the 22.7 grams of corn was equivalent to
33 bushels of corn per acre. Lower quantities of crop were produced
in subsequent crops.

. A deficiency in crops also occurred when potash was the missing plant
food on some of the soils, but many of the samples gave up enough
potash for large crops. Potash may be deficient in these soils after
they have been under cultivation.

Fertilizers. The analyses indicate that nitrogen and phosphoric acid
in fertilizers are needed on many of the soils, for staple crops such as
corn or cotton, and especially for truck crops. Potash also is needed
on some of these types, such as Acadia clay loam, Hockley fine sandy
loam, Ochlockonee fine sand, and Susquehanna fine sandy loam. After
these soils have been in cultivation a few years, the need for fertilizer
will be correspondingly increased. The use of superphosphate even on
grazing land is advisable when the cattle chew bones or suffer from
loin disease.

Lime. Lime is not needed for soils of the Lake Charles series. The
analyses indicate little need for lime for cotton or corn, on any of the
soils. Applications of lime would be advisable on soils with a pH be-
low 6, where alfalfa, clover, or peanuts are to be grown.

Saline Spots. Small spots due to alkali are of frequent occurrence
on some of the soil types in this county. Some of the spots are due to
causes other than alkali. Analyses of some of the salty spots are given
in Table 22. The predominant salts are chlorides, but some sodium
carbonate, a black alkali, is also present.

Classification of Soils

Coast Prairie Region. Surface soil, dark-brown to black. Subsoil,
dark-brown to black—deeper subsoil, ashy-gray, no limestone present.
~ Lake Charles series.
 Surface soil,- grayish-brown and ashy-gray. Subsoil, stiff and heavy
of light ashy-gray or mottled ashy-gray or pale-yellow. Iron concre-
.~ tions present in subsoil in some areas. Acadia series.




Table 21.—Pot experiments on soils of Harris County

Lab.

Type name

Weight crops in grams

Corn possibility of plant food
withdrawn, in bushels per acre

With Without
complete | Without |phosphoric
fertilizer | mnitrogen acid

Without
potash

Nitrogen |Phosphoric| Potash

acid

Acadia very fine sandy loam, probably—surface—corn, 1st erop
Acadia very fine sandy loam, probably—surface—sorghum, 2nd crop.
Acadia very fine sandy loam, probably—surface—corn, 3rd crop......
Acadia very fine'sandy loam, probably—surface—sorghum, 4th crop. .
Acadia very fine sandy loam, probably—subsoil—corn, 1st erop .. ...
Acadia very fine sandy loam, probably—subsoil—sorghum, 2nd crop. .
Acadia very fine sandy loam, probably—subsoil—corn, 3rd erop. ... ..
Acadia very fine sandy loam, probably—subsoil-—sorghum, 4th crop . .

Hockley fine sandy loam—surface—corn, 1st crop
Hockley fine sandy loam—surface—kafir, 2nd crop
Hockley fine sandy loam—surface—cotton, 3rd crop

41.7

Hockley fine sandy loam—surface—rice, 4th erop................

Hockley fine sandy loam—subsoil—corn, st erop. ...............

Hockley fine sandy loam—subsoil—kafir, 2nd crop..................
Hockley fine sandy loam—subsoil—cotton, 3rd crop
Hockley fine sandy loam—subsoil—rice, 4th crop
Katy fine sandy loam, probably—surface—corn, 1st erop. ...
Katy fine sandy loam, probably—surface—sorghum, 2nd crop
Katy fine sandy loam, probably—surface—corn, 3rd crop......
Katy fine sandy loam, probably—surface—sorghum, 4th crop.. ..
Katy fine sandy loam, probably—surface—corn, 5th crop........
Katy fine sandy loam, probably—surface—cowpeas, 6th crop. ...

Katy fine sandy loam, probably—surface—cotton, 7th crop

Katy fine sandy loam, probably—surface—sorghum, 8th crop

Katy fine sandy loam, probably—surface—rice, 9th crop

Katy fine sandy loam—subsoil—corn, 1st crop...................
Katy fine sandy loam—subsoil—sorghum, 2nd erop...............
Katy fine sandy loam—surface—corn, Isterop...................
Katy fine sandy loam—surface—kafir, 2nd erop..................
Katy fine sandy loam—surface—cotton, 3rd erop.................
Katy fine sandy loam—surface—rice, 4th erop. ..................
Katy fine sandy loam—subsoil—corn, Ist erop...................
Katy fine sandy loam—subsoil—kafir, 2nd erop. .................
Katy fine sandy loam—subsoil—ecotton, 3rd ¢rop.................
Katy fine sandy loam—subsoil—rice, 4th erop. . .................
Lake Charles clay, probably—surface—corn, 1st crop.............
Lake Charles clay, probably—surface—sorghum, 2nd crop........
Lake Charles clay, probably—surface—corn, 3rd crop......
Lake Charles clay, probably—surface—sorghum, 4th crop .
Lake Charles clay, probably—surface—corn, 1st erop.....
Lake Charles clay, probably—surface—sorghum, 2nd crop........
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Lake Charles clay, probably—surface—corn, 3rd erop.......co.oovviivieenenenenins
Lake Charles clay, probably—surface—sorghum, 4th crop. .
Lake Charles clay, probably—surface—corn, 5th crop
Lake Charles clay, probably—surface—sorghum, 6th crop. .
Lake Charles clay, probably—subsoil—corn, 1st crop. ... ..
Lake Charles clay, probably—subsoil—sorghum, 2nd crop. .
Lake Charles clay, probably—subsoil—corn, 3rd crop. . ..
Lake Charles clay, probably—surface—corn, 1st crop. ...
Lake Charles clay, probably—surface—sorghum, 2nd ecrop. .
Lake Charles clay, probably—surface—corn, 3rd crop. . .
Lake Charles clay, probably—surface—corn, 4th crop..
Lake Charles clay, probably—subsoil—corn, 1st crop. . ..
Lake Charles clay, probably—subsoil—sorghum, 2nd crop.
Lake Charles clay, probably—subsoil—corn, 3rd crop. . .
Lake Cherles clay, probably—subsoil—sorghum, 4th cr
Lake Charles clay—surface—corn, 1st crop. .. ..
Lake Charles clay—surface—sorghum, 2nd crop.
Lake Charles clay—subsoil—corn, Ist erop. ............cooviniiiiiiinnn.
Lake Charles clay—subsoil—sorghum, 2nd crop.
Lake Charles clay—subsoil—corn, 18t €rop. . ..........ccoovvvinuiuannn.
Lake Charles clay—subsoil—sorghum, 2nd crop.
Lake Charles clay—surface—corn, 18t €rop............ooovviiiininnn.
Lake Charles clay—surface—kafir, 2nd erop. .
Lake Charles clay—subsoil—corn, 1st crop. . .
Lake Charles clay—subsoil—kafir, 2nd crop
Lake Charles clay loam, probably—surface—corn, 1st erop............
Lake Charles clay loam, probably—surface—sorghum, 2nd crop
Lake Charles clay loam, probably—surface—corn, 3rd crop.......
Lake Charles clay loam, probably—surface—sorghum, 4th crop. ...
Lake Charles clay loam, probably—subsoil-—corn, Ist erop.........................
Lake Charles clay loam, probably—subsoil—sorghum, 2nd erop. . .
Lake Charles clay loam, probably—subsoil—corn, 3rd erop........................
Lake Charles clay loam, probably—subsoil—sorghum, 4th crop. .
Lake Charles clay loam, probably—subsoil—corn, 5th crop. . . .
Lake Charles clay loam, probably—subsoil—sorghum, 6th crop. .
Lake Charles clay loam, probably—subsoil—corn, 7th erop. ... ..
Lake Charles clay loam, probably—subsoil—sorghum, 8th crop. .
Lake Charles clay loam, probably—subsoil—corn, 9th crop......
Lake Charles clay loam, probably—subsoil—sorghum, 10th crop .
Lake Charles clay loam probably—surface—corn, 1st crop. ... ..
Lake Charles clay loam, probably—surface—sorghum, 2nd crop. .
Lake Charles clay loam, probably—surface—corn, 3rd crop
Lake Charles clay loam, probably—surface—sorghum, 4th crop.
Lake Charles clay loam, probably—subsoil—corn, 1st crop.. g
Lake Charles clay loam, probably—subsoxl—sorghum, 2nd crop.

Lake Charles clay loam, probably—subsoil—corn, 3rd erop....................ovun.
Lake Charles clay Ioam, probably—subsoil—sorghum, 4th erop.
Lake Charles clay loam, probably—subsoil—rice, 5th erop
Lake Charles clay loam—surface—corn, I8t 6rop. ..........coveerviirieerieananins
Lake Charles clay loam—surface—kafir, 2nd crop . .
Lake Charles clay loam—surface—cotton, 3rd erop .
Lake Charles clay loam—surface—rice, 4th crop

33.0
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Table 21.—Pot experiments on soils of Harris County—Continued

Lab.
No.

20721
20721
20721
20721
20726
20726
20726
20726
20727
20727
20727
20727
23123
23124
23124
23124
23125
23125
23126

© 23126

23126

Type name

Weight crops in grams

Corn possibility of plant food
withdrawn, in bushels per acre

With

complete
fertilizer

Without

potash

Phosphoric

acid

Potash

Lake Charles clay loam—subsoil—corn, 1st crop

Lake Charles clay loam—subsoil—rice, 4th crop

Lake Charles elay loam—surface—kafir, 2nd crop. ..
Lake Charles clay loam—surface—cotton, 3rd crop ..
Lake Charles clay loam—surface—rice, 4th crop.

Lake Charles clay loam—subsoil—corn, 1st erop. .
Lake Charles clay loam—subsoil—kafir, 2nd crop. . ..
Lake Charles clay loam—subsoil—cotton, 3rd erop . .
Lake Charles clay loam—subsoil—rice, 4th crop. .. ..

Lake Charles very fine sandy loam, probably—surface—ka:

Lake Charles very fine sandy loam, probably—subsoil—corn, 1st crep
Lake Charles very fine sandy loam, probably—subsoil—kafir, 2nd crop
Lake Charles very fine sandy loam, probably—subsoil—cotton, 3rd crop
Lake Charles very fine sandy loam, probably—surface—corn, 1st erop
Lake Charles very fine sandy loam, probably—surface—kafir, 2nd crop
Lake Charles very fine sandy loam, probably—subsoil—corn, 1st crop
Lake Charles very fine sandy loam, probably—subsoil—kafir, 2nd crop
Lake Charles very fine sandy loam, probably—subsoil—ecotton, 3rd crop

Lake Charles clay loam—subsoil—kafir, 2nd croﬁ Lk LN |
Lake Charles clay loam—subsoil—cotton, 3rd erop. . ... ...

Lake Charles clay loam—surface—corn, Ist erop........
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THE CHEMICAL COMPOSITION OF SOILS 57

Surface soil, brown. Subsoil, mottled brownish-red and yellow with
iron concretions present. Morse series.

Surface soil, light-gray faintly mottled with grayish-brown or dark-
gray. Subsoil, light-gray almost white, some with pale-yellow or gray-
ish-yellow mottlings. Edna series.

Surface soil, dark-brown finely mottled with dark-bluish-gray and
light-brown. Subject to overflow from Gulf. Harris series.

Table 22.—Composition of saline spots in soils of Harris County, parts per million

Depth, Cale. Mag. Sod. Sod. Sod.

Analysis Number inches Carb. Carb. Carb. Sulp. Chlor.
FRURR 0.0 M S 0-10 128 336 19 119 148
SRAABA ) o ey e 10-18 136 288 541 112 333
Yot ISR S ) A 0-Y 48 90 48 97 314
v U T AR S b 44 114 188 62 331 718
SR o s R 4-12 147 312 35 267 957
22 ) 2 R e R, T 12-36 224 403 158 325 1023
SONT8. o, o L e 0-12 111 1 PR e LR e 98 954

Surface soil, light-brown or brown, with light-gray mottled with
light-brown, yellow, yellowish-brown subsurface. Subsoil, clay of heavy
clay mottled gray and yellow. Reddish-brown and yellow-brown con-
cretions. Katy series.

Surface soil, brown with yellowish-brown or light-brown subsurface.
Subsoil, mottled yellow and gray or ashy-gray heavy clay. Hockley
series.

Bottom-land Seils. Surface soil, dark brown. Subsoil, light soil is
caleareous. Bottom-land. Trinity series.

Surface, brown with light or yellowish-brown subsoils mottled with
gray. Ochlockonee series.

Surface soil, light-gray with pale-yellow subsoil occurring on river
terraces. Kalmia series.

Upland Soils of Interior Flat Woods. Surface soil, gray or grayish-
brown with red friable subsoil. Orangeburg series.

Surface soil, light gray with yellow or pale-yellow friable subsoil.
Low in lime occurring on flat land. Norfolk series.

Surface soil, brownish-gray or brown with heavy dense clay subsoil
mottled with red and yellow or red, yellow, and gray. Susquehanna
series.

Surface soil, ashy-gray or gray. Subsoil and substratum heavy dense
clay, light-gray with some pale-yellow or yellow mottling. Lime con-
tent low. Lufkin series.

Surface, brownish-gray or gray. Grayish-yellow or pale-yellow sub-
surface and pale-yellow subsoil, lower portions mottled with gray and
vellow. Caddo series.
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Condensed Description of Soils of Harris County

Acadia clay is an upland Coast Prairie soil with brownish-gray,
ash-gray, or mottled clay surface, bluish-gray or light-gray stiff clay
subsoil, is of small extent, occurring on flats.

Acadia clay loam is dark-gray clay loam or shallow very fine sandy
loam, gray fine sandy clay loam, faintly mottled with yellow, gray, or
dark-gray clay, mottled with light-gray, underlain by tough gray or
light-gray clay, in many places showing yellow mottling and here and
there some red mottling in the upper part of the subsoil. It is all
forested. Little is under cultivation to corn, cotton, sorgo, and some
truck crops.

Acadia fine sandy loam consists of brown loamy fine sand underlain
by light-brown or pale yellowish-brown loamy fine sand or fine sandy
loam, below which is a stiff gritty clay mottled with gray, yellow,
bluish-gray, and yellow. The surface is nearly flat, drainage deficient.
This is a forested soil of small extent, and little cultivated.

Acadia very fine sandy loam is a light-gray or light-brownish-gray
loamy very fine sand or very fine sandy loam with some mottlings of
pale-yellow underlain by very light-gray or pale yellowish-gray very
fine sandy loam, below which is the subsoil, which is a mottled yellow
and light-gray compact impervious clay or a yellowish-brown tough clay.
The surface is nearly flat; drainage is slow. It is a forested soil little
cultivated.

Caddo fine sandy loam is an upland soil with grayish-brown or brown-
ish-gray loamy fine sand or fine sandy loam surface, underlain by pale-
vellow or grayish-yellow fine sand or loamy fine sand, which grades into
mottled gray and yellow friable fine sandy clay loam material, below
which occurs gray or grayish-yellow gritty clay mottled with yellow
and some red, and containing enough fine sand to render it fairly fria-
ble. It occupies flat or gently undulating areas. It iz a forested soil
of small extent, and occurs in the extreme northern part of the county.
Cleared areas are usually utilized for pasture.

Edna very fine sandy loam is a Coast Prairie upland soil, with brown-
ish-gray or ashy-gray very fine sandy loam surface, underlain by gray
very fine sandy loam with yellowish-brown or pale-yellow and bluish-
gray mottlings, below which is tough bluish-gray fine sandy clay mot-
tled with yellowish-brown clay. Drainage is poor. The surface is flat
or billowy, with numerous mounds and depressions. Practically none
of the land is cultivated.

Harris clay is a Coast Prairie upland soil with a dark bluish-gray,
dark-brown or black clay surface soil, underlain by a plastic and sticky
dark bluish-gray clay. It is a marshy soil, salty in places and on the
higher outer area of tidal marshes, sometimes subject to overflow by
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wind-blown salt water. It is of slight extent. None of it is in culti-
vation.

Harris fine sand is a grayish-brown or dark-brown fine sand under-
lain by pale-yellow, pale brownish-yellow or brownish-gray fine sand
or loamy fine sand. It lies hetween areas of tidal marsh and the
higher prairie soils and is subject to overflow by wind-blown salt water
from the Gulf. The surface is flat, the drainage poor, and none is in
cultivation.

Hockley fine sand is a Coast Prairie upland soil. The surface is a
light-brown or grayish-brown loamy fine sand underlain by brownish-
yellow fine sand, below which is pale-yellow fine sand, followed by a
mottled vellow and gray tough clay containing reddish-brown ferrugi-
nous concretions. The drainage is good or excessive. The area is small.

Hockley fine sandy leam is a light-brown, brown, or dark-brown
fine sandy loam underlain by light-brown or yellowish-brown fine sandy
loam, which becomes heavier with depth. Below this is a yellow heavy
fine sandy loam followed by a stiff pale-yellow clay. It is a prairie soil
of considerable extent in the northwestern half of the county. The soil
surface is flat or gently undulating. Drainage is usually deficient.
Corn, cotton, rice, and vegetables are grown.

Kalmia fine sandy loam is an interior Flat Woods terrace soil. The
surface is a brownish-gray or grayish-brown fine sandy loam, underlain
by yellowish or pale-yellow loamy fine sand, which grades into a friable
yellow or pale-yellow, fine sandy clay loam. None of it is tilled. The
surface varies from flat to gently undulating, and drainage is usually
good.

Kalmia sand is a grayish-brown or gray loose medium sand, under-
lain by loose yellow or pale-yellow sand. It is a terrace soil of small
extent. Drainage is good. None of it is in cultivation.

Katy fine sandy loam is a rich-brown fine sandy loam grading into
yellowish-brown or pale-yellow and gray fine sandy loam, and under-
lain by mottled bluish-gray and yellow plastic clay with reddish-yellow
or red mottling. It is an extensive prairie soil. The surface is flat
or billowy. The surface drainage is poor. About 10 per cent is under
cultivation. Corn, cotton, potatoes, and sweet potatoes are grown.

Vegetables do fairly well.

Lake Charles clay ig a prairie soil, with a dark ashy-gray or black
clay surface soil changing into ashy-gray, bluish-gray, or dark-gray
heavy clay, with brown or yellowish-brown mottlings. It is very sticky
when wet, but crumbles when dry. It is an extensive and important
soil occurring particularly in the southeastern half of the county. The
principal crops are corn, cotton, and rice.
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Lake Charles clay loam is a black non-effervescing fine sandy clay
loam merging into dark-gray or gray clay or fine sandy clay, which
changes abruptly into light-gray or pale-yellow stiff clay with yellow or
gray mottling. It is a prairie soil with a flat surface and of small area.
The main cultivated crops are corn and cotton.

Lake Charles fine sandy loam consists of gray or dark brownish-gray
mellow friable fine sandy loam underlain by a light-gray or light-brown-
ish-gray loam or clay loam, below which is an ashy-gray mellow friable
clay loam material which passes into an ash-gray or whitish-gray friable
clay, which contains an abundance of lime particles and concretions.
Alkali spots are numerous. The drainage is usually poor. It is a prairie
soil of small area and occurs chiefly in the central and north-central
parts of the county. The main crops are corn, cotton, and sorgo, with
some potatoes and other vegetables.

Lake Charles very fine sandy loam ig a dark-brown loamy very fine sand
or very fine sandy loam, underlain by brown sandy clay loam, which
grades into brown or mottled brown and yellowish-brown tough clay.
It occurs as level areas with poor drainage. It is a prairie soil, small
in extent and of minor importance. Most of it is utilized for pasture
and hay land.

Lufkin clay loam is a light-gray or mottled white and gray clay loam,
which grades into an ashy-gray clay with yellow mottling. It is of
small extent, occurring in the northern part of the county. It is a
forested soil, none of it being under cultivation.

Morse clay is a brown or dark-brown stiff clay, underlain by rich-
brown sticky clay, below which is a plastic clay varying in color from
bluish gray with mottlings of pale yellow, grayish-yellow, and some
red, to yellow or yellow with gray mottlings. In a few places the
surface soil is nearly black. It is a forested soil of very small extent.
It occurs principally in the eastern part of the county. Practically
none of this soil is tilled.

Morse fine sandy loam is a brown or grayish-brown friable, mellow,
loamy fine sand or fine sandy loam, underlain by light brownish-gray
or pale-yellow loamy fine sand or fine sandy loam, below which is gritty
clay loam, mottled with gray, vellow, and some red followed by a stiff
plastic clay mottled with vellow, gray, and red. It occurs mainly on
gentle slopes which border streams. The principal areas are in the
northeastern part of the county. It is a forested soil, and practically
none of it is under cultivation.

Morse very fine sandy loam consists of brown loamy very fine sand
which grades into light-brown loamy very fine sand and then into yel-
lowish-brown, pale-yellow, or grayish-yellow loamy very fine sand, under-
lain at a depth of 18 or 22 inches by stiff, plastic clay mottled red and
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vellow, with some gray. It occurs principally in the eastern part of
the county on slopes and on some nearly flat areas near the streams.
It is of small extent, chiefly forested, and little cultivated.

Norfolk fine sand is a grayish-brown fine sand overlying a pale-yellow
fine sand. It is forested. The surface varies from gentlv undulating
to rolling and hillocky. It is confined entirely to the northern part of
the county. None of it is in cultivation.

Ochlockonee clay is a brown silty clay grading into lighter-brown silty
clay with some bluish-gray mottling, the bluish-gray increasing with
depth and dominating the color of the lower subsoil except for some
vellowish-brown mottlings. This is a first-bottom land which is sub-
ject to overflow, and occurs along many of the streams of the county.
Drainage is usually very poor. None of it is in cultivation, practically
all of it being covered by forest.

Ochlockonee fine sand is brown fine sand, loamy in places and grading
downward into yellowish-brown fine sand and below this into pale-yellow
loose fine sand. It is a first-bottom soil subject to frequent overflow.
It occurs along the larger streams of the county. The surface is nearly
flat to uneven with small mounds and low ridges with good drainage.
None of it is farmed.

Ochlockonee fine sandy loam varies from a brown to dark-brown or
grayish-brown fine sandy loam, which grades into brown clay loam with
famt mottlings of rusty brown or xellowxsh brown, below which is bluish-
gray or ashy-gray stiff plastic (‘h; with some motthnds of rusty brown
and pale-yellow. It is a first-bottom soil, subject to frequent overflow,
and occurs along the larger streams of the county. The drainage is
fairly good when the soil is not inundated. It is an inextensive forested
soil of low agricultural value, and none of it is farmed.

Ochlockonee sand on the surface, may be brown, yellowish-brown,
or grayish-brown loose medium sand, usually carrying considerable fine
sand, below which is a pale-yellow or pale-yellowish-brown incoherent
sand. This is a first-bottom soil subject to overflow; is not in cultiva-
tion, but forested.

Orangeburg fine sandy loam is a grayish-brown loamy fine sand under-
lain by brownish-red loamy fine sand or fine sandy loam, below which
is red, friable, fine sandy clay loam, below which is red, friable gritty
clay. It occurs in the northern part of the county. The surface varies
from sloping to undulating or gently rolling, with good drainage. This
is a forested soil, with small areas in pasture or crop.

Suequehanna clay loam is a grayish-brown or brownish-gray clay
loam, underlain by brownish-gray loam or clay usually faintly mottled
with ycllow which grades into mottled bluish-gray, yellow and red clay
followed by a stiff plastic clay mottled with red, yellow, and bluish-gray.
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It occurs in the northern part of the county. Tt is a forested soil and
none of it is cultivated.

Susquehanna fine sandy leam is a grayish-brown or light-brownish-
gray very fine sandy loam, grading into a very light-gray or pale-yellow
very fine sandy loam, usually mottled with pale-yellowish-brown and
underlain by a light-yellow clay loam material mottled with yellowish-
brown and dark-gray, followed by a stiff, plastic clay mottled with red,
yellow, brown, and gray. This is a forested soil of small area and none
of it is in cultivation. It occurs in the morthern part of the county.
The surface is flat, gently undulating, or sloping.

Trinity clay is a dark-brown or nearly black clay grading down-
ward into a calcareous brown clay, below which is a stiff plastic dark-
brown or black clay, usually calcareous. It is a first-bottom soil subject
to overflow. It occurs along streams in the southeastern part of the
county. None of this type of soil is cultivated.

SOILS OF REEVES COUNTY

Eighteen types of soil were mapped in Reeves county, divided into
eight series. The upland soils are grouped in the Reeves, Verhalen, and
Ector series. The alluvial soils include the Balmorhea, Toyah, Arno,
Pecos, and Patrole series. The Reeves silty clay loam with the deep
phase is the most extensive soil, occupying 33.2 per cent of the area.
Next comes Reeves gravelly loam, 27.0 per cent; Verhalen clay, 12.1
per cent, and Verhalen gravelly loam, 6.9 per cent. The land used for
cultivation is chiefly the Reeves silty clay loam, deep phase, Verhalen
clay, Balmorhea clay, Toyah loam, Toyah silty clay loam, and Pecos
silty clay loam. The other soils are chiefly used for grazing. The land
in cultivation is irrigated. Alkali occurs in some soils where under-
drainage is deficient or the ground water has been allowed to rise near
the surface. It may become a serious problem where the irrigation is
not accompanied by suitable underdrainage, or on heavy impervious
soils.

Composition of Seils. The chemical composition of the soils of Reeves
county is given in Table 23 and the interpretation of the analyses in
Table 24. The soils on an average are well supplied with phosphoric
acid, are high in total and active potash, but are somewhat less well
supplied with nitrogen. They are all well supplied with lime, and none
of them are acid, but some are inclined to be alkaline in reaction. The
analyses indicate a probable need for nitrogen, especially for soils under
irrigation and cultivated to truck crops. Alfalfa and other legumes
would not need nitrogen, as they can take it from the air.

Fertilizers. Fertilizers will be needed for crops under irrigation,
especially nitrogen for crops other than alfalfa or legumes, and phos-
phoric acid with nitrogen for truck crops. No definite recommendation




Table 23.—Analyses of soils of Reeves County.

Active Acid Active Acid
Nitrogen Total phos. ac. Total soluble potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent pH inches
per cent | million | per cent | per cent | mullion | per cent
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Patrole silty clay loam.............. 034 .075 31 1.31 .19 186 14.31 20.70 7D 8
Patrole silty clay loam.............. 018 .082 68 1.47 .30 201 11.12 14.60 7.2 8-18
Patrole silty clay loam........ . ... .. .036 .105 61 2.04 64 360 11.56 18.90 7.5 18-36
Becos e Ay M e R 0 . T e B e .076 .143 73 2%.20 1.08 299 12.98 10.00 708 0-24
el b e T S .040 179 166 2.13 1.13 250 11.77 10.00 7.8 24-36
Pecossiltyclayloam. .............. 092 .146 179 2110 .70 294 8.43 15.80 8.3 0-6
Pecos silty clayidoam... ... 0 Lo, .056 .148 64 2.05 .89 235 11.01 17.90 7.3 6-30
Pecos silty clay loam......, ... . & .038 .168 166 2.05 1.03 251 10.87 19.60 Vi 30-36
Reevepichalls. .. % b v vy y .029 .017 40 g5 .06 5 6.72 1.10 e | 0-36
Reeves fine sandy loam. ..... .030 .041 136 1.35 .33 262 2.43 3.07 8.4 0-8
Reeves fine sandy loam. . ... .031 .054 111 1518 143 197 5.24 6.56 8.2 8-36
Reeves gravelly loam. . ... 063 .077 78 2.06 X 220 13.39 10.00 8.5 |Surface
Reeves gravelly loam....... ; 040 .057 30 1.25 .20 130 20.07 10.00 8.1 (Subsoil
Reeves gravelly fine sandy loam 043 =04 b St 1.32 A Ll PR R R (et gl iy o S s 0-8
Reeves gravelly fine sandy loam s .039 .046 153 132 .19 270 Tood 13.40 8.3 8-36
Reeves SN : s fora iten s .017 .033 183 1.42 .16 Z.12 3.15 7.3 0-36
Reeves silty clay loam. 069 .140 341 2:29 .69 365 9.43 8.72 8.0 |Surface
Reeves silty clay loam. 036 .080 162 1.29 .64 211 10.73 7.99 7.9 |Subsoil
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Toyah silty clay loam s .063 .106 495 3.49 60 835 3.66 585 7407 10-36
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Table 24 —Interpretation of analyses of surface soils of Reeves County

Corn possibilities in

bushels per acre Acid :
soluble Acid Acid
Active & phosphoric| soluble soluble
Nitrogen | phosphoric| Active acid potash lime
acid potash
RO SRS AR o DS L s e b e B0 i e % s € b 18 85 196 good ood high
ATHO Nery BRe BARAY JOAME 0 0"l e v bt ps s 3 sl S o8 o b an et e GRS e s 8 50 50 good air high
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R A e e R S R S e e R D e 28 45 135 good good high
A e e e e e e S T ) s s P 13 24 26 low fow high
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S DR L B L N Gy D (ST SN (O o S 23 35 105 good good high
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Verhalen gravelly clay loam. 18 35 245 good good good
Verhalen loamy fine sand. .. .. 18 45 163 good good high
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can be made in the absence of fertilizer experiments on which to base
these recommendations.

Lime is not needed. Alkali will occur on poorly drained soils under
irrigation when the ground water is allowed to rise too near the surface.

Classification of the Soil Series

Bottom-land Soils. Surface soils, chocolate-brown to chocolate-red in
color. Subsoil, contains whitish gypsum. Arno series. ;

Surface soil, very dark-brown to black. Subsoil, brown to yellowish-
brown. Balmorhea series.

Surface soil, ashy-gray mottled with rusty brown. Subsoil, bluish to
greenish-gray chalky material containing gypsum. Patrole series.

Surface soil, dark-brown to black. Subsoil, chocolate brown to choco-
late red with gypsum. Pecos series.

Surface soil, brown of mellow consistency. Subsoil, at 8 to 14 inches
chocolate-brown, stiffer material. Toyah series.

Upland Soils. Surface soil, brownish-gray to light-brown. Sub-
soil, light-buff, pale-salmon, or whitish material of chalky consistency.
Reeves series.

Surface soil, chocolate to reddish or dull-red color underlaid at various
depths by whitish to light-pinkish material of chalky consistence. Ver-
halen series.

Surface soil, brownish-gray to whitish containing abundance of lime-
stone fragments. Subsoil, eream-colored loam to light-buff-colored clay
loam. Eector series.

Cendensed Description of Soil Types of Reeves County

Arno clay is a chocolate-red to dark chocolate-red clay, which passes
into salmon-colored fine sandy loam, sandy clay loam, loamy fine sand
or even fine sand. The soil is very plastic and sticky when wet, and
cracks on drying. Alkali content is too high for production of crops.
The surface is flat and subject to overflow and the drainage is poor. It
is used exclusively for-pasture.

Arno very fine sandy loam is light chocolate-red very fine sand or
loamy very fine sand, overlying chocolate-red clay. It is found on flat
to billowy or hummocky land in the Pecos River bottoms. The surface
drainage is good, but the underdrainage is deficient, owing to the im-
pervious clay. Following irrigation the water table rises in places to
within three and one-half or four feet from the surface. A small por-
tion is under cultivation to cotton.

Balmorhea clay is black clay, rich in organic matter, underlain by
greenish-yellow, yellowish-brown, or grayish, soft, chalky, calcareous
material. The surface is flat but drainage is fair. The two areas in
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the Balmorhea district are entirely in cultivation. The area south of
Pecos is used for pasture.

Ector gravelly loam is light-brown or yellowish-brown gravelly loam
or gravelly silty clay loam, grading into cream-colored to light-buff or
light yellowish-brown gravelly silty clay loam. It is not extensive. The
surface is smooth to steeply sloping. The drainage is good. It is used
for pasture.

Patrole silty clay loam is an ashy-gray silty clay loam, passing into
light-gray silty clay loam mottled with yellow and rusty brown, below
which is chocolate-red, stiff clay. It occurs only in the Pecos River
flood plain, and is used exclusively for pasture. It has a high alkali
content.

Pecos clay is a dark-gray or grayish-brown clay, which dries to an
ashy cast, underlain by chocolate-red clay. The soil is very sticky and
plastic when wet, but crumbles on drying. It occurs in the Pecos River
bottoms. The surface is flat and the drainage poor. It is used almost
exclusively for pasture. Only patches are cultivated to cotton and
alfalfa.

Pecos silty clay loam is a dark-gray or grayish-brown silty clay loam,
grading into dark-gray or olive-brown clay. The soil is sticky and plastic
when wet but crumbles on drying. It is not extensive, and occurs only
in the Pecos River bottoms. The surface is flat. Most of it is under
cultivation to cotton and alfalfa.

Reeves chalk js light cream-colored chalky material, composed largely
of gypsum, with some hard layers or lenses. This soil is used entirely
for pasture, but its value for this is low.

Reeves fine sandy loam is light-brown to light-buff fine sandy loam,
often rather heavy, underlain by yellowish-brown to brownish-yellow,
heavy fine sandy clay loam. It is not very extensive. The surface is
mainly gently undulating, and the drainage is good. It is used exclu-
sively for pasture. With irrigation, it is suited to vegetables, canta-
loupes, watermelons, and cotton.

Reeves gravelly fine sandy loam is a light-brown to yellowish-brown
gravelly fine sandy loam, underlain by a light yellowish-brown or light
buff-colored gravelly fine sandy clay. It occurs only in isolated areas
north and east of Four-Mile Draw, usually on slopes and well-rounded
ridges. The drainage is good, but the soil is retentive of moisture. It
is used entirely for pasture land.

Reeves gravelly loam is grayish - brown, light-brown, or yellowish-
brown gravelly loam, underlain by light-buff gravelly loam, which passes
into whitish chalk of high gypsum content. The surface is strewn with
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gravel or quartz and vari-colored pebbles. It is widely distributed and
is utilized for pasture.

Reeves silty clay loam is light-brown, brownish-gray, or faintly buff-
colored silty clay loam, underlain by pink chalky material. It occu-
pies extensive areas and is devoted to pasture. It is mot a valuable
agricultural soil. There is also a deep phase of this type, which is
used to a small extent for the production of corn, alfalfa, and cantaloupes.

Toyah fine sandy loam is brown fine sandy loam or loamy fine sand,
grading into light-brown or yellowish-brown fine sandy loam, which
passes into brown or yellowish-brown friable loam or clay loam. It is
confined to the first-bottoms of streams chiefly along Toyah Creek. The
surface is flat, with good to excessive drainage. About 20 per cent is
cultivated to alfalfa and cotton.

Toyah loam is a brown mellow loam, passing into brown friable loam
or clay loam. It is a first-bottom or recent-alluvial soil. The surface
is nearly flat, but with good surface drainage. The underdrainage is
also good ; a gravel stratum occurs. Most of it is under cultivation.

Toyah silty clay leam is a dark-brown to brown silty clay loam, pass-
ing into dark-brown or chocolate-brown silty clay loam or silty clay.
The soil is friable and easy to cultivate, forming a good tilth. It is a
first-bottom alluvial soil, widely distributed along all the creeks of the
area. The surface is nearly flat, with good surface drainage and under-
drainage. A large fraction is under cultivation.

Verhalen clay typically is chocolate-brown clay, which passes into a
stiffer and more reddish or reddish-brown clay. The surface is nearly
flat, but with good surface drainage. The underdrainage is good owing
to a gravel substratum, except when the gravel has formed into a hard-
pan. Some of this soil is farmed under irrigation to alfalfa, cotton,
kafir and milo.

Verhalen gravelly clay loam is of reddish-brown or chocolate-brown
gravelly clay loam, passing into chocolate-brown or light-brownish-red
clay loam to clay, containing considerable gravel. It is extensively
developed adjacent to the Davis Mountains. It occurs on gently rolling
ridges with good drainage. The soil is used only for pasture.

Verhalen loamy fine sand is reddish-brown loamy fine sand, under-
lain by brownish-red or chocolate brownish-red loamy fine sand to fine
sandy loam. It is not extensive. The surface is gently sloping, and the
drainage is good. It would probably produce fair yields of the general
farm crops of this section under irrigation but at present it is used

for pasture.
SOILS OF ROCKWALL COUNTY

Eight types of soil occur in Rockwall county, in five series. The upland
prairie soils are classed in the Houston and Wilson series. The terrace
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soils, chiefly in the northwest section of the county, are of the Bell and
Lewisville series. The alluvial soils are grouped in the Trinity series.
The Houston clay is the most extensive type, occupying 38.1 per cent
of the area. The Houston black clay, 28.1 per cent; the Trinity clay,
18.0 per cent, and the Wilson clay loam, 7.9 per cent, are extensive soils
in the order given.

Composition of Soils. The chemical analyses of the soil types is given
in Table 25 and the interpretation of the analyses in Table 26. The
corn possibility of the nitrogen varies from 18 to 38 bushels per acre;
that of the active phosphoric acid from 18 to 50, and that of the active
potash from 73 to 196. This indicates that both nitrogen and phosphoric
acid are needed by some of these soil types, especially phosphoric acid
in those of the Wilson series. None of the soils are acid, and some are
high in lime.

Pot- Experiments. Pot experiments on a number of samples are given
in Table 27. Decided increases in growth of the crops due to nitrogen
and phosphoric acid are to be observed with the surface soils of the
Houston black clay sample No. 21073, and with nitrogen on the surface
soil of Houston black clay No. 21075. Less marked responses to nitro-
gen and phosphoric acid can be observed with some of the other surface
soils.

Fertilizers. These results indicate that the Houston soils which do
not produce well need applications of fertilizer and that the lack of
response to fertilizers observed with these soils may be due to other
- limiting conditions, such as moisture. The response to applications
of potash is small or none, and the soils seem to be well supplied with
potash.

Lime. Applications of lime are not needed on these soils.

Classification of Soil Types

' Bottom-land Soils.  Surface soil, dark ashy-gray to black or dark-
brown. Subsoil, black or nearly black and dark ashy-gray, heavy plastic
clay. Soils calcareous. Trinity clay.

Upland Seils. Surface soil, black or dark-bluish-gray. Subsoil, dark-
bluish-gray to very dark-brown, both soil and subsoil are calcareous.
Bell series.

Surface soil, black to brown. Subsoil, dark-yellowish-brown to whitish-
vellow calcareous clay. Houston series.

Surface soil, brown to yellowish-brown, Subsoil, pale-yellowish-brown,
highly calcareous. Lewisville series.

Surface soil, black or dark-brown to grayish-brown. Subsoil, dark-
bluish gray. Heavy plastic clay. Wilson series.



Table 25.—Analyses of soils of Rockwall County

Active Acid Active Acid
Nitrogen | Total phos. ac. Total soluble potash soluble | Basicity | Reaction | Depth,
per cent | phos. ac. per potash potash per lime per cent pH inches
per cent | million | per cent | per cent | million | per cent
BEIETekavet ks ¥, X L A .090 .090 SlS oR el .62 455 1.83 3.02 7.8 0-8
L LR R TR R R e S .086 .057 182 i .58 v 312 1.50 2.25 7.4 8-36
Houston black elay. ... .. ......:.: .120 .089 127 73 .38 276 5.60 5:51 7.4 |Surface
i L (104 2] € (o o S A SRR P, N .098 .073 67 .76 .36 141 6.18 6.24 7.4 |Subsoil
FIOUERORICIRY W 0 e h ) iy .109 .143 66 .89 .34 151 15.91 9.96 7.5 |Surface
ey e s O R A RO C Y .052 .108 19 .85 .32 59 19.68 10.00 7.6 |Subsoil
FLOMSLOMCIAN o & 5: . 50l o o st K4 S 4 .039 .046 5 ST o T S ECAR A ) MG 10.00 7.9 12-36
L T T N R B, 102 .148 31 .93 .41 136 12.46 21.80 7.3 0-8
Eesasille Clayl ) 7ot vk s o v ok .058 .120 15 1.24 .32 70 16.82 31.10 78 8-36
R AT G, R el SN AP T N 135 +131 106 .12 4b 196 10.84 791 7.4 |Surface
R I £ 0 00 s S e e .098 115 76 .65 .42 127 13.17 7.91 7.4 |Subsoil
AL R L e e SRR R e e b ) .045 29 <97 .20 149 1.34 1.60 6.8 |[Surface
Wilson clay . . .068 .026 15 w87 ;14 107 1.34 1.66 6.8 |Subsoil
Wilson clay loam . .104 .044 28 1511 .24 161 .69 .88 6.7 |Surface
Wilson clay loam. . . .. 475 .029 11 .85 .25 88 .85 1.01 6.8 |Subsoil
Wilson fine sandy loam .043 .027 26 .61 .12 188 .36 .60 6.7 0-7
Wilson fine sandy loam .060 .024 21 .54 22D 159 .78 1.40 6.7 7-18
Wilson fine sandy loam............. .027 .025 35 .73 .26 1 [l e i 1570 Z.4 18-36
Table 26.—Interpretation of analyses of surface soils of Rockwall County.
Corn possibilities in =
bushels per acre Acid .
soluble Acid Acid
Active phosphoric| soluble soluble
Nitrogen | phosphoric| Active acid potash lime
acid potash
B R L I L s Ty ST W A B sl o e R G o, o 8 ek B - 20 Bl s, 7 28 50 196 good good high
Houston black clay 33 45 135 good good high
IS TonR CIA i LR 5, o T omdid 7 NI B e vy T T, b Sl 5o T A gt S5 B 84 good good high
oSt eTclavit fr ol =) S (P olialar, S GO e e T S 33 24 3 good good high
T TR N A R R e e R e e 38 45 94 good ood high
N e BN s 2 T A A A s e, MR R L s e i 33 18 73 good air high
SHson iy Loame. {2000 T U i e ¥ S s Tl e o e e 33 18 &4 good 0od good
Wilaon Sue sehlY. oMM o' 000 e Dl bl L S g s S e s 0 @ 8 18 18 94 low air good
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70 BULLETIN NO. 430, TEXAS AGRICULTURAL EXPERIMENT STATION

Condensed Description of Soils of Rockwall County

Bell clay is a black, dark ashy-brown, or dark ashy-gray, calcareous
clay, with a dark-bluish-gray heavy, calcareous clay subsoil. The sur-
face soil is very plastic and waxy when wet, but when dry it crumbles.
It occurs on a high terrace bordering the west county line. The drainage
is good. It is an important soil. Practically all of it is under culti-
vation.

Houston black clay is a very dark-brown to black calcareous clay,
underlain by very dark-brown or dark-bluish-gray to black calcareous
clay. The surface soil when wet is very sticky, and locally the type is
called “black waxy land.” When dry, however, it crumbles into a fine,
condition. It is the most extensive and important soil type in the
county. It occurs chiefly in a belt averaging about four miles in width,
running north and south across the east-central part of the county.
The surface is undulating to very gently rolling. The drainage is good.
Erosion is going on. Practically all of it is in cultivation: It is the
most productive upland soil in the county.

Houston clay is an ashy-brown or dark ashy-brown to dark ashy-
gray, calcareous clay, underlain by yellowish-brown calcareous clay. Be-
low this is a light-yellowish-brown to pale-brownish-yellow or cream-
colored, highly calcareous clay, which grades beneath into the parent
material, a whitish to pale-bluish-gray marly clay. While this soil is a
heavy clay and is very plastic when wet, it crumbles to a desirable tilth
on drying. It occurs on slopes along streams and drainage ways and on
narrow divides where the surface layer of black soil has been thinned by
erosion. Most of it is under cultivation.

Lewisville clay is a brown, highly calcareous clay, underlain by a pale-
yellowish-brown highly calcareous clay, which in turn grades into a sub-
stratum of pale-yellow marly clay. It is a terrace soil of small extent
and of minor importance. :

Trinity clay is a black or nearly black, calcareous clay, which in
places extends to depths of three feet or more without change. It is a
first-bottom soil. The principal area, averaging about two miles in
width, extends across the county in a north and south direction in the
valley of the East Fork of the Trinity River. This type is productive
and important.

Wilson clay is a dark ashy-brown to nearly black, stiff, heavy clay,
underlain by dark-bluish-gray to almost black very stiff clay, which
grades downward into lighter-colored clay, and passes into brownish-
yellow highly calcareous clay. It occurs in the eastern part of the county
in a narrow belt running north and south and bordering the eastern
margin of the Houston black clay. It is slightly more compact, and
does not crumble and crack to such an extent as the Houston soils, and



Lab.

Weight crops in grams

Type name With ) Without,

complete | Without | phosphoric| Without | Nitrogen |Phosphoric| Potash

fertilizer | nitrogen acid potash acil
Houston black clay—surface—corn, 186 6rop. ... .............ccoveuiriiininnanns 50.4 23 110 577
Houston black clay—surface—kafir, 2nd crop. . 49.0 19 111 338
Houston black clay—surface—cotton, 3rd crop................ SRR SR, A YN R 208
Houston black clay—subsoil—corn, 1st crop........................ 29.6 26 40 279
Houston black clay—subsoil—kafir, 2nd erop....................... 33.8 9 43 206
Houston black elay—subsoil—cotton, 3rd crop...............c..cooiiiiiiiiiis e R S 225
Houston black clay—subsoil—cowpeas, 4therop.....................c.c.cooviiinn. 3 el et L pd 439
Houston black clay—surface—corn, 186 erop....................¢ccieeeieneenrnnns 27.2 16 8 260
Houston black clay—surface—kafir, 2nd erop......................ccociiiiiiiiinn 27.4 11 15 185
Houston black clay—surface—cotton, 3rd erop..................ccccovveeeinnoonn 26.1 217
Houston black clay—surface—cowpeas, 4th erop.... ................coooviiininn 39.4 404
Houston black clay—subsoil—corn, 18t erop ...................ccooimineueueuennns 12.7 84
Houston black clay—subsoil—kafir, 2nd erop...................ccooiiiiiiiiiiannn 11.4 73
Houston black elay—subsoil—cotton, 3rd crop. ..............................oooes 13.0 101
Houston black clay—subsoil—cowpeas, 4therop..................... ... ......... 19.6 178
Houston black clay—surface—corn, 1st crop. .. .................coveiiieiannnnn. 34.1 302
Houston black ¢ ay—surface—kafir, 2nd crop. ...................cccoiiineiinan.. 30.1 228
Houston black clay—surface—cotton, 3rd erop..................coviriiiriiannanns 31.3 278
Houston black clay—surface—cowpeas, 4therop....................c.ccooiiiionnn 47.0 630
Houston black elay—subsoil—corn, Ist erop....................cccoviiivieneun.n. 8.5 104
Houston black clay—subsoil—kafir, 2nd crop. 17.2 88
Houston black clay—subsoil—cotton, 3rd crop.............. 11.8 116
Houston black clay—subsoil—cowpeas, 4th crop... ... ... 18.7 167
Trinity clay—surface—corn, 186 €rop. ...............ooviiiiiiieneeiiiiiiainnenn. 47.8 656
Trinity clay—surface—kafir, 2nd erop. ................ .. ..ol 31.7 356
Trinity clay—surface—cotton, 81 eroD. . ... ... vovvvre v iviansss s amnisvunensinn 35.2 348
Trinity clay—surface—cowpeas, 4th €rop...........e.....iociieiiiiiiinniineenns 62.9 914
Trinity clay—subsoil—0orn, 186 erop...... ... ....ooiiuiiiannsneiiicinaresens 13.2 168
Trinity clay—subsoil—kafir, 2nd €rop. ...............viiiuineaeeeieinieiiins 34.0 230
Prinity clay—subsoil—cotton, 3rd erop. .. .. ... ..viviiiiiianiioi i 24.3 199
Trinity clay—subsoil—cowpeas, 4bherop.. .. ...« .ooiinsumovieseipsmeavafn s s 40.0 297
Wilson clay—surface—Corn, 186 CrOD. .. ..........vuuinieienayersaeioarunneenouns 48.2 394
Wilson clay—surface—kafir, 2nd €rop............c.cvvuieieieirinenenieuannins 5 208
Wilson clay—surface—cotton, 3rd erop............c..ouuieiieinarineeinieioniain, 279
Wilson clay—surface—cowpeas, 4th erop. .. ..........c.ooviuvrirrioininirienin.n. 599
Wilson clay—subsoil—corn, Ist erop............. AP e R R S DA e O 123
Wilson clay—subsoil—kafir, 2nd €rop.............c.covviiiiiiiiiiiiiens 113
Wilson clay—subsoil—cotton, 3rd erop.............ocovvivniiiiiiiiiien e 179
Wilson clay—subsoil—cowpeas, 4th crop. . . 282
Wilson clay loam—surface—corn, 1st crop. .. . 384
Wilson clay loam—surface—kafir, 2nd crop........ 207
Wilson clay loam—surface—cotton, 3rd crop........ 290
Wilson clay loam—surface—cowpeas, 4th crop. . ... 529
Wilson clay loam—subsoil—corn, 1st crop.......... 307
Wilson clay loam—subsoil—kafir, 2nd erop......... 150
Wilson clay loam—subsoil—cotton, 3rd crop........ 245

Wilson clay loam—subsoil—cowpeas, 4th crop
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is more difficult to plow. It has less power to hold water and is not
able to resist drought as the Houston soils.

Wilson clay loam is an ashy-brown to dark ashy-brown clay loam,
underlain by dark-bluish-gray, stiff, non-calcareous clay, below which is
yellowish-brown or cream-colored calcareous clay. It is very sticky when
wet but crumbles if cultivated at the proper time. It is locally called
“rawhide land.” It occurs in a belt, with an average width of about
one mile, extending across the county north and south, along the eastern
county line. The surface is gently undulating to undulating. The drain-
age is good. It is not as productive as the Houston black clay.

Wilson fine sandy loam is a brown, mellow, friable, non-calcareous
fine sandy loam. The subsurface layer is a bluish-gray, stiff, plastic,
non-calcareous clay, which in places is mottled with brown. Below this
is a bluish-gray, stiff, plastic, non-calcareous clay, without mottling. It
is of a minor importance, occurring only in two small areas in the south-
eastern part of the county. The surface is undulating to rolling, and
the drainage is good.

SOILS OF TARRANT COUNTY

Thirty-one types of soil were mapped in Tarrant county, classed in
24 series. The Crawford, Durant, Denton, San Saba, and Wilson series
occur in the Fort Worth prairie, while the Houston and Ellis series
occur in the Black Prairie section. The Nimrod and Windthorst series
include upland soils of the West Cross Timbers. The Kirvin, Tabor,
Lufkin, and Norfolk series are upland soils of the East Cross Timbers.
Fhe terrace soils include the Lewisville, Bell, Irving, Simmons, Leaf,
Kalmia, and Amite series. The Lewisville and Bell soils are calcareous.
The bottom soils include the Frio, Trinity, Catalpa, and Ochlockonee
series. The Denton clay is the most extensive type, occupying 34.9 per
cent of the county, Kirvin fine sandy loam occupies 14.4 per cent of
the county, San Saba clay 7.2 per cent, Tabor fine sandy loam 6.5 per
cent, Frio clay 5.7 per cent, and Houston black clay 5.0 per cent.

Composition of Soils. The chemical analyses of the soils of Tarrant
county are given in Table 28 and the interpretation of the analyses in
Table 29. The Black Prairie soils average the highest in plant food. The
alluvial, or first-bottom soils, come next, after which are those of the
Fort Worth Prairie. The soils of the East Cross Timbers and of the
West Cross Timbers are low in nitrogen, active phosphoric acid, and also
in potash, although better supplied with potash than with the nitrogen
or phosphoric acid. None of the soils or subsoils are acid. They are
usually well supplied with lime and some are high in lime. Soil types
particularly low in active phosphoric acid with a corn possibility of
6 to 18 bushels per acre, include the Amite fine sandy loam, Crawford
clay, Durant clay loam, Durant fine sandy loam, Irving clay, Kalmia
fine sandy loam, Leaf clay loam, Lewisville clay, Lufkin fine sandy loam,



Table 28.—Analyses of soils of Tarrant County

Active Acid Active Acid :

Nitrogen Total phos. ac. Total soluble potash soluble | Basicity | Reaction | Depth,

per cent | phos. ac. per potash potash per lime per cent pH inches

per cent | million | per cent | per cent | million | per cent
Amite fine sandy loam.............. .038 .035 19 .54 o 7] 84 .23 25 Tl 0-10
Amite fine sandy loam.............. .041 .034 7 .96 .25 147 .18 £ i) 6.7 [10-36
Bell clay .129 .129 129 1.08 .46 146 5.26 1.87 7.3 0-8
Bell clay. . .085 .074 67 1.03 .44 100 6.12 1.63 7.5 8-20
Bell clay .061 .126 66 1.06 .49 106 6.38 1.23 7.9 20-36
Eatglmielay. ., ..o .103 .134 81 1.02 .28 268 .63 1.92 y 0-36
Crawford clay......... .103 .049 9 .88 .28 98 8 .39 6.6 0-8
Crawford clay .081 .055 q .83 237 96 2.10 3.11 7.4 8-36
Denton clay. 7135 .076 32 144 5 Ol 140 7.65 6.28 7.2 |Surface
Denton clay... .083 .056 Vs 15kl .44 85 13.88 6.68 7.4 [Subsoil
Durant clay loam .109 .076 8 .87 .34 133 .70 1:13 773 0-8
Durant clay loam. : .083 .090 2 Y18 .43 70 .80 1:53 7.6 8-36
Durant fine sandy Joam . .105 .105 14 .87 .20 144 a7 1.18 6.9 -8
Durant fine sandy loam. .080 .128 8 1.10 .92 105 .76 1.23 il 8-36
Frio clay. . .138 133 39 1.54 .66 162 11.08 9.95 7.3 |Surface
Frio clay .106 .142 58 G | $10 62 11.63 5.42 7.5 |Subsoil
Frio fine sandy loam 068 .091 122 ) .20 1756 .43 8171 7.5 0-8
Frio fine sandy-loam< . 5. ... oowoion. 055 .097 53 .80 .24 126 .43 4.10 7.3 8-36
Frio loam. . S L et S Y .084 .044 54 1.27 .28 167 .60 .86 7.4 0-12
U] T T S S i o .040 .028 13 1.30 .30 66 .53 .24 7.6 12-36
Tt oustohIaCRICIAN -« iv. <ol s S 5 .182 109 186 1.03 87 239 3:83 3.15 3 0-10
Houston black elay..... ... .00 .. .124 .088 58 .93 .45 65 10.53 9.12 7.4 10-36
EOnB BN CIR RO s et .161 .189 156 1.18 .59 1564 12.91 9.75 7.4 0-10
Houstonelays, e et s st s e A .084 211 188 1.19 .49 96 12.40 10.00 7.5 10-36
I Clay . o R e i o s 105 .032 11 .83 .19 106 .89 7.53 el 0-8
PRI R Ll G e Y S .065 .031 5 .82 .24 95 .97 8.27 7.4 8-36
Kalina fine sand.... . 5l v dun s s iy .018 .028 48 .49 .04 35 .48 71 Wil 7
almiaBne sand . e e e .009 .019 11 .47 .04 25 .48 .28 dLD 7-36
Kalmia fine sandy loam. ... ... . .04 J019 .025 6 .43 .07 35 o B3 .48 7.2 0-15
Kalmia fine sandy loam............. .031 .023 1 .92 .38 116 .19 .58 70 15-36
Kirvin fine sandy loam............. .038 .056 23 .54 .10 72 .18 .48 7.0 |Surface
Kirvin fine sandy loam............. .046 .068 8 .69 .30 104 .24 .49 6.3 |Subsoil
Kirvin fine sandy loam............. .043 .085 8 .68 .30 63 .23 .78 6.3 20-36
Eeat claxrlogm- . . .- ) .. ot ok s .087 .068 9 .81 .30 184 .52 1.01 7.3 " |Surface
TG Bl b SR SR SO S ot o .075 .047 4 1.04 .54 121 .63 1.38 6.9 (Subsoil
Teeat clavilodm > . o et .039 .027 6 Il .30 106 1.69 2.39 A 20-3
Leaf fine sandy loam. .............. .032 .017 36 .59 o | 103 .24 157 i) 0-7
Eeaf fine sandy loamy, ... o. . s% 5% L ihe .032 .024 6 .83 .36 91 .52 1.52 6.8 7-30
Wleal fine sandy JORDI & i se s 5 s S0 .027 .013 4 .83 21 69 .21 2.36 7.0 18-36

Tewisvilleichaw: s S ot e b nel Bt 0 .095 .048 9 .70 17 113 1510 2.00 7.5 |Surface
Eewisville clay S, st it i ooy .056 .020 6 .69 .16 78 3.08 1.21 7.1 [Subsoil
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Table 28—Analyses of soils of Tarrant County—Continued

¥L

Active Acid Active Acid -

Nitrogen Total Phos. Ac.| Total soluble potash soluble | Basicity | Reaction | Depth, a

per cent | Phos. Ac. per potash potash per lime per cent pH inches =

s

=

; : 5

Lufkin fine sandy loam. ............ .066 .065 3 .92 .08 91 .23 .44 7.4 0-10 z
Lufkin fine sandy loam............. .037 .031 7 .92 .18 28 .54 .54 T:9 10-36

DNImYod Rne Sand .l et - 017 .013 14 .46 .09 11 13 .29 6.7 0-8 z

Nimred finesand . .. ............... .013 .011 9 .55 .08 il .08 .34 6.8 8-36 o

Norfolk fine sand .. . 0. 0L 0 Sy .039 .030 31 .46 .01 50 111 .40 6.8 0-6 =

Ochlockonee fine sandy loam. . ...... .036 .062 25 .82 B 116 .21 19D 7.4 0-36 >

SenSabRelay . o A8k s ST e 5 145 .073 45 1.14 .53 201 2.33 3.42 7.4 0-12 <

SR SROBR CIAY .y e e b e s .102 .060 20 1.19 .48 134 1576 2.63 7.3 12-36 =

(TSI DR ) SR R e 116 .064 56 1.36 .48 234 1.22 2.22 7.4 0-12 =

BUnMOns Clay e il .064 .039 24 1.10 .41 144 1.67 2.41 7:5 12-36 &

‘Tabor fine sandy loam . . ... i i.eews .031 .047 24 .52 .09 79 1 .46 7.0 |Surface g
Tabor fine sangdy loam . .....00vo . cve s .041 .038 4 .59 .21 56 .32 .48 6.7 [Subsoil

Tabor fine sandy loam.............. .042 .054 T D9 <25 51 <85 .98 6.7 20-36 »

R e N el T it i o drate 3 .087 118 15 1.28 47 124 5.02 5.10 6.4 |Surface :ﬁu

k $o VT e e o R R R ) .089 7130 27 1.43 .53 39 10.86 20.20 7.5 15-36 o

b DT T e R S O R .083 .034 29 .90 .31 188 .80 1.50 7.4 0-6 Q

NSO R . o i oo o 4 cta's ais .052 .024 12 .94 .35 128 .81 .39 4| 6-36 =]

Wilsonelay loam. i« ol vt eioin,ns 094 .061 21 .93 .19 116 .46 .97 7.0 |Surface S

IVHSOR IOV HOAM ., & w5550 5ls w5 54 s .048 .052 8 .79 120 63 .71 1.01 7.2 |Subsoil a

Windthorst fine sandy loam......... .028 .013 10 .76 3 30 .19 .20 v oY 0-8 =

Windthorst fine sandy loam......... .016 .016 3 .42 .14 80 .78 .63 5.8 8-36 >

K5

=

o]

]

=

=

—

=

=

=

L=}
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THE CHEMICAL COMPOSITION OF SOILS 75

Nimrod fine sand, as well as others given in Table 29. Those low in
total nitrogen, with a corn possibility of less than 23 bushels, include
the Amite, Kalmia, Kirvin, and other soils shown in Table 29. Kalmia
fine gand, Kalmia fine sandy loam, Nimrod fine sand, and Windthorst
fine sandy loam are low in active potash.

Pot Experiments. Pot experiments on some of the soils are given in
Table 80. Increases in crops are shown by phosphoric acid on almost all
the soils, including the Houston black clay. Responses to applications
of nitrogen are also to be observed. Responses to potash do not occur,
and the corn possibility of the potash removed is high.

Fertilizers. The analyses indicate the need for fertilizers containing
nitrogen, phosphoric acid, and in some cases, potash, on many of the
soils of Tarrant county. While fertilizers cannot be recommended, at
present, on the Black Prairie soils, they would probably produce good
results on many of the other soils, as indicated by the interpretation of
the analyses in Table 29. The need of complete fertilizers for truck
crops is especially indicated.

Classification of the Soil Series

Bottom-land Soils. Surface soil, grayish-brown to brown or mostly
black. Subsoil, grayish-brown and calcareous. Frio series. '

Surface soil, black or jet-black. Subsoil, black to bluish-gray and is
calcareous. Trinity series.

Surface soil, brown with lighter-brown calcareous subsoil. Catalpa
series,

Surface soils, light-brown to brown in color. Subsoil, light-brown-
yellowish or grayish in color, not calcareous. Ochlockonee series.

Upland Soils. Surface soil, grayish-brown to reddish color. Subsoil,
brownish- red to red, calcareous. Amite series.

Surface soil, black. Subsoil, black to bluish-black. Bell series.

Surface soil, red to reddish-brown. Subsoil, stiff red clay. Calcareous
in lower depths. Crawford series. :

Surface soil, dark-brown to brown. Subsoil, brown. Denton series.

Surface soil, dull-red to brownish-red. Subsoil, dull-red to red, con-
taining varying amounts of iron concretions. Tarrant series.

Surface soil, brown to black. Subsoil, calcareous, varying from black
or brown to olive-colored. Houston series.

Surface soil, dark ashy-gray. Subsoil, ashy-gray. Soils are not cal-
careous. Irving series.

Surface soil, grayish-brown. Subsoil, yellow or orange-yellow. Low
in lime. Kalmia series.

Surface soil, grayish-brown to reddish-brown. Subsoil, brownish-red
to deep red and of a stiff texture. Kirvin series.

Surface soil, grayish-brown to brown. Subsoil, plastic clay, generally
mottled yellow red and gray. Leaf series.



B, Table 29.—Interpretation of analyses of surface soils of Tarrant County

Corn possibilities in

bushels per acre Acid 4 :
soluble Acid Acid
3 Active . phosphoric| soluble soluble
Nitrogen | phosphoric| Active acid potash lime
acid potash
b b T O R TV R e P e e i BRI oy Pom g o e 15 12 50 good good good
LS T e P SR A A T S D (i I o R, | 38 45 73 good good high
GHEIRIDaNelans £ ERR et B w A o Bt i L o e et b Wy secs s ey ok s 33 40 125 good good good
R T A T T et o e S S P e e S R S e, SR B 83 6 50 good good good
1B e ey e e e R S R A R S s SR T e S 38 24 73 good good high
PO A e he e o T SR S R R O o o L 23 6 73 good good good
L TR T s B S R D S S S M S S e 33 12 73 good good good
PTG TSy O S, T R R A R S A S S 38 24 84 good good high
Frio fine sandy-loam. ... ...eivv..iu. e AR e g et b e SR b | S 23 45 81 good good good
TR T T B S e R s SR Y A ) o SO 28 30 84 good good high
= Fe e e e S S R R R e e T 53 45 115 good good high
(T i o R R R S SRS T SO e S RS o 48 45 84 good ood high
S T R e R e S B S e R e e B 33 12 61 ood air good
T S e N VIR B 5 o S e i N S T O e S BT A 8 30 26 ow low good
3N T T R e P RS U VR (SN el S O e 8 6 26 low low fair
e T LRV A T e M S S R R S e 13 18 38 fair low fair
1 T B TS I e B L e e S e i e T e i e 28 6 94 good ood high
Lo TR R Ty S i P R N o i A NG R 13 24 61 low air good
15 e TAt T D e e e S D R T e (IR 28 6 61 good fair high
R T e 1 o A R N R S S PR e 23 6 50 ood low good
I b e R e I S e el N I e e ke 8 12 26 ow fair good
BT L e R e P R i U] S S e 13 24 26 low low good
OCRIGEROReR ARCASATAVIORINL 7, | oo 5 ts o el ntn atm e e o ot 4lle & miolar 8ol Fobre 13 18 61 good fair good
ST e S S G T e A e B R RS T RS T 43 30 105 good good high
STERONSESIOURE (v ST TR R R e e e e e LR e L TS 33 30 115 ood good high
f I SR T R LT (S S R SIS e e S G R ey e 13 18 50 air low fair
b e e T e L i P SOl 28 12 61 good good high
L e e e Lt S ol P b e b SR S MR i 28 18 91 good good ood
BT L 2 TR0 L o i e i SR e e S A SR e T N DN R SN 28 18 61 good good igh
WInAthOESt Thie ANy JOATNz oo w5 o et is dals P LA alebs & 2t A il a soad e My & 13 6 26 low fair fair
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Table 30.—Pot experiments on soils of Tarrant County.

Corn possibility of plant food
tii Weight crops in grams withdrawn, in bushels per acre
ab.
No. Type name With Without

complete | Without | phosphoric] Without | Nitrogen |Phosphoric| Potash

fertilizer | nitrogen acid potash acid*
18228 | Amite fine sandy loam—surface—corn, ISt €rop...................ooiiiiiiiiin. 28.9 8.9 21.5 28.4 16 33 152
18228 | Amite fine sandy loam—surface—sorghum, 2nd crop. . 28.5 23.0 23.2 27.3 55 35 99
18229 | Amite fine sandy loam—subsoil—corn, st erop................. ... ... e 32.2 14.6 6.4 27.8 26 9 301
18229 | Amite fine sandy loam—subsoil—sorghum, 2nd crop. . 33.9 21.4 10.0 26.1 51 15 137
18234 | Denton clay—surface—corn, 186 €rop...... . eo cveveieiiniiunriraiiiiions 19.3 22.8 19.2 22 .4 72 29 492
18234 | Denton clay—surface—sorghum, 2nd erop.................coooiiiiii 30.0 1.7 31.4 32.1 91 47 358
18235 | Denton elay—subsoil—corn, 1st €rop. ...t 9.6 12.4 7.6 11.8 49 12 156
18235 | Denton clay—subsoil—sorghum, 2nd erop....................oooiiiiiis 27.0 25.0 16.0 24.9 a3 24 184
18226 | Houston black clay—surface—corn, 1st crop...... 18.1 16.3 b 18.2 47 18 349
18226 | Houston black clay—surface—sorghum, 2nd crop. 29.7 26.8 27.6 29.9 75 41 228
18227 | Houston black clay—subsoil—corn, Ist erop................... 13.3 12.1 5.5 11.6 43 9 146
18227 | Houston black clay—subsoil—sorghum, 2nd erop........................ 24.2 24.3 13.4 19.5 66 36 138
18230 | Kirvin fine sandy loam—surface—corn, st erop......................... 29.2 7.5 19.9 32.3 17 44 221
18230 ‘Elmu fine sandy loam—surface—sorghum, 2nd crop..................... 24.0 21.2 16.8 25.2 63 36 122
18231 irvin fine sandy loam—subsoil—corn, Isterop..... ................. 21.7 10.7 6.0 23.0 19 33 178
18231 | Kirvin fine sandy loam—subsoil—sorghum, 2nd erop................. 16.4 20.2 7.6 17.3 55 24 80
18232 | San Saba clay—surface—corn, Ist erop.......................a 22.5 20.9 13.2 21.5 66 33 294
18232 | San Saba clay—surface—sorghum, 2nd crop. 36.1 37.5 25.8 32.7 86 54 199
18233 | San Saba clay—subsoil—corn, 1st crop...... 1.1 16.0 7.2 16.1 46 10 177
18233 | San Saba clay—subsoil—sorghum, 2nd crop 25.4 22.0 12.5 25.0 58 18 156

*Estimated from weight of crop.
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Surface soil, brown to dark-brown. Subsoil, brown. Lewisville series.

Surface soil, gray to dark-gray. Subsoil, gray or mottled gray and
yellow. Lufkin series.

Surface soil, pale-yellow or yellowish-gray fine sand. Nimrod series.

Surface soil, grayish-brown. Subsoil, yellow and friable. Norfolk
series.

Surface soil, black. Subsoil, black to dark-gray. San Saba series.

Surfaec soil, black. Subsoil, black to bluish-gray or dark-gray. Sim-
mons series.

Surface soil, gray to brownish-gray. Subsoil, yellow or mottled gray
and yellow plastic clay. Tabor series.

Surface soil and subsoil vary from dark-gray to black. Non-calcareous.
Wilson series.

Surface soil, grayish-brown. Subsoil, red, usually stiff and often mot-
tled with yellow in the lower part. Windthorst series.

Condensed Description of Soils of Tarrant County

Amite fine sandy loam is a brown to reddish-brown loamy fine sand to
fine sandy loam; below which is a red to dull-red, friable, heavy, fine
sandy loam to fine sandy clay. It occurs on the broad terraces along
the bottoms of the West Fork of Trinity River. It is a very important
type and the most of it is in cultivation to cotton, corn, wheat, oats,
peanuts, sweet potatoes, watermelons, muskmelons, berries, and garden
vegetables. :

Bell clay is a black calcareous clay, which in places carries lime con-
cretions on the surface and through the soil and subsoil. It occurs on
the second bottoms of the West Fork of Trinity River and on the high
terraces in the northeastern and southeastern parts of the county. The
topography varies from nearly level to somewhat rolling. The drainage
is good. It is fairly retentive of moisture, but crops suffer during ex-
tended dry spells. When wet it is waxy, sticky, and plastic. This is a
strong, productive soil used for cotton, corn, and sorghums.

Catalpa clay is a dark-brown to brown silty clay which may pass
into a dark-brownish-gray to gray silty clay. It is developed in the
first bottoms of streams issuing from the Black Prairie in the eastern
part of the county. It is subject to overflow and not much of it is under
cultivation. Cotton and corn are the chief crops.

Crawford clay is a reddish-brown to chocolate-brown clay, grading
into brownish-red to reddish-brown stiff or moderately stiff clay. It
occurs in small areas in the Grand Prairie section. The surface is
gently rolling to rolling, and the drainage is good. It is inclined to
be droughty. This is a productive soil. Cotton, wheat, kafir, milo, and
feterita do well.
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Denton clay is a calcareous dark-brown or brown to grayish-brown
stiff clay, plastic and sticky when wet and friable when dry, below which
is a brown or light-brown stiff clay that grades downward into yellowish-
brown, brownish-yellow, or yellow stiff clay. The surface is gently sloping
to gently rolling, and both the surface drainage and the internal drain-
age are good. The area is large. The chief crops are cotton, corn, oats,
and wheat. ;

Durant clay loam is a dull-red to brownish-red or reddish-brown clay
loam or sandy clay loam, below which is a dull-red or brownish-red,
stiff, heavy clay. It occurs chiefly along the western edge of the Hast
Cross Timbers on the crests of ridges and hills and the slopes along
streams, and is well drained. In dry years it is inclined to be droughty.
Cotton, corn, wheat, and oats are grown.

Durant fine sandy loam is reddish-brown to brown fine sandy loam,
underlain by brownish-red to red clay, usually of stiff structure, with
mottlings of yellow and yellowish-brown. It occurs mainly in the vicin-
ity of Crowley and Wheatland on flat to nearly level interstream areas.
Drainage is poor in wet seasons. The area is small. Most of it is under
cultivation to cotton, corn, wheat, oats, peanuts, watermelons, and musk-
melons.

Ellis clay is a greenish-brown to brown clay, underlain by olive-col-
ored heavy clay. It is very plastic when wet. Only a small area is
found. The topography is rolling to hilly, making most of the land
unsuited to cultivation, but suited for pasture.

Frio clay is a dark-brown, brown, or grayish-brown silty clay, pass-
ing into a subsoil of brown, light-brown, or grayish-brown, stiff, heavy
silty clay. It occurs in the first bottoms of the larger streams in exten-
sive areas. It is subject to overflow. Only a small proportion is under
cultivation to cotton and corn. It is a strong, productive soil.

Frio fine sandy loam is a grayish-brown to brown fine sandy loam,
which may be underlain by a subsoil that varies in texture from fine
sandy loam to silty clay, normally of light-brown, yellowish-brown,
brownish-gray, or gray color. It occurs in large bodies along the West
. Fork of the Trinity River and most of the larger creeks of the area. It
is a first-bottom soil, subject to overflow. The greater part of it is still
unimproved. Cotton and corn are the chief crops.

Frio loam is a dark-gray, dark-grayish-brown, or grayish-brown loam,
below which is a grayish-brown to brown or gray clay loam or clay. It
occupies first bottoms along the major streams of the county, and is
subject to overflow. About one-half of it is in cultivation to cotton
and corn.

Houston black clay is a black calcareous clay, passing into black or
very dark brown, stiff, plastic clay, and this, locally, into dark yellowish-
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brown calcareous clay. It occurs in the Black Prairie region east of
Arlington and Mansfield and on the Grapevine Prairie. The topography
varies from nearly level to undulating and slightly rolling. The surface
drainage is good. It is an important soil and more than 90 per cent of
it has been improved and is under cultivation. It is used for the pro-
duction of corn, cotton, wheat, oats, Johnson grass hay, grain sorghum,
and broomcorn.

Houston clay is a dark-brown to brown, stiff clay, usually calcareous,
below which is a brown to light-brown, heavy calcareous clay, which in
turn generally grades into a yellowish-brown calcareous clay. It occurs
on rolling country in the Black Prairie in small areas and on the Grape-
vine Prairie. It is used for the same crops as the Houston black clay.

Irving clay is a dark ashy-gray to black, stiff, silty clay, but gen-
erally becomes ashy-gray or very dark-gray in the lower parts. It oc-
cupies level areas on the terraces. The soil when wet is very plastic and
sticky. The total area is not large. The principal crops are cotton, corn,
wheat, and oats.

Kalmia fine sand is a light-brown, grayish-brown, or brown fine sand,
only slightly loamy, grading into yellow or orange-yellow fine sand. It
occurs on the terraces of the West Fork of Trinity River. Very little is
under cultivation. It is used for peanuts, watermelons, and muskmelons,
and for trucking.

Kalmia fine sandy loam is brown to light-brown or grayish-brown fine
sand to loamy fine sand or light fine sandy loam, grading into yellow,
pale-yellow, or orange-yellow fine sand to light fine sandy loam, below
which is yellow fine sandy clay. It occurs on the terraces of the West
Fork of Trinity River. The surface is nearly level, but the drainage is
good on account of the pervious character of the soil material. It is
chiefly used for market gardening. All the more important vegetables
are produced. Small fruits, chiefly dewberries and blackberries, are
grown to some extent.

Kirvin fine sandy loam is a light reddish-brown to brown fine sand
to fine sandy loam, passing into reddish-brown fine sand to fine sandy
loam, and underlain at depths by red clay. It is the chief soil of the .
East Cross Timbers. The surface is undulating to rolling and slightly
hilly. The drainage is good to excessive. The greater part of the soil
is under cultivation to corn and cotton, oats and wheat, potatoes and
peanuts, watermelons, and muskmelons. Peaches and small fruits oc-
cupy a considerable area.

Leaf clay loam is a light-brown to brown clay loam to sandy clay
loam. In the better drained areas this passes into a subsoil consisting
of red to dark-red stiff clay. This in turn grades into yellowish-brown,
brown, or olive-brown, stiff, heavy clay, which is rarely calcareous. In
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the less well drained areas the subsoil consists of a yellowish-brown or
olive-brown heavy, stiff clay, which may be mottled in the upper part
with gray or red. It occurs chiefly in the vicinity of Wheatland and
Everman, on the terraces of Village Creek. The surface is mainly level.
The drainage varies from fair to good. The greater part is under culti-
vation to cotton and corn with some wheat and oats.

Leaf fine sandy leam ig a grayish-brown to brown loamy fine sand to
fine sandy loam, passing into light-brown or sometimes yellowish-brown
fine sandy loam, below which is a mottled red and yellow or red, yellow,
and gray, plastic, stiff, heavy clay. It occurs on the terraces of the West
Fork of Trinity River and its tributaries, in positions varying from 15
to 50 feet or more above overflow. The drainage varies from good to
excessive. Less than half of it is under cultivation, the rest being used
for pasture. Cotton, corn, and peanuts are the leading crops.

Lewisville clay is a dark-brown, fairly stiff clay, which grades into
brown or dark-brown stiff clay, usually containing some cream-colored
or whitish limy material. This passes into yellowish or cream-colored
and whitish clay or chalky material. It occupies undulating areas on
the high terraces in the southeastern, eastern, and northeastern parts
of the county. The drainage is good and the soil is fairly retentive of
moisture. Both soil and subsoil are very sticky and plastic when wet.
Most of it is under cultivation to cotton and corn with some wheat, oats,
and sorghums.

Lufkin fine sandy loam is hrownish-gray to gray fine sandy loam to
fine sand, usually passing into a gray or yellowish-gray loamy fine sand
or fine sandy loam, and underlain by a subsoil of dark-gray, gray, yel-
lowish-gray, or bluish-gray, stiff, heavy clay, which may be more or less
mottled with yellowish-brown, yellow, and gray at lower depths. The
subsoil when wet is very plastic and almost impervious to moisture. It
occurs in small areas in the East Cross Timbers. It occupies poorly-
drained flats and depressions and areas along small drainage ways. The
underdrainage is restricted by the heavy subsoil. Only a small propor-
tion is under cultivation, but the areas farmed give fairly good yields
of cotton and corn.

Nimrod fine sand is a grayish-brown fine sand of loose structure, un-
derlain by a subsoil of light-gray to pale-yellow loose fine sand. It
occurs in the West Cross Timbers in the northwestern part of the county.
It occupies forested slopes and flats, and is generally well drained. Little
of it is under cultivation, and the yields of crops are low. It is best
suited to peanuts, cowpeas, sweet potatoes, muskmelons, and water-
melons.

Norfolk fine sand is a grayish-brown fine sand passing into a subsoil
of yellowish-brown fine sand. It occurs in the East Cross Timbers, and
its area is not large. It is mostly covered with blackjack oak. .
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Ochlockonee fine sandy loam includes a variety of first-bottom soils.
The surface soil is chiefly a fine sandy loam, though ranging in texture
from loamy fine sand to loam, and in color from gray to brown or dark-
brown. It is a first-bottom soil, subject to overflow. It is chiefly in
forest.

San Saba clay is a black calcareous clay, stiffer in the subsoil, and
generally passing into a dark-gray or dark-brown, stiff, calcareous clay.
The surface is flat, nearly level, and drainage is poor. It occurs on the
Grand Prairie, in flat areas on the divides and depressions about the
heads of and along small drainage ways. On account of its slow drain-
age, the soil is necessarily late in spring. It is best suited to cotton
and corn.

Simmons clay is a very dark brown to black clay or silty clay grading
into dark-brown, dark-gray, or dark-brownish-gray, heavy, stiff clay,
which in turn passes into brownish-gray, gray, or olive-colored, heavy,
rather tough clay. It occurs on the terraces of the West Fork of Trinity
River; also on the terraces of the larger tributaries of that stream. The
total area is mot large. The surface is level or nearly level, and the
drainage is imperfect. In the more poorly drained areas alkali spots
are noticeable. The greater part of the type is under cultivation to
cotton and corn, both of which do well.

Tabor fine sandy loam is a light-brown to brown or grayish-brown
fine sand to fine sandy loam underlain by yellowish-brown to yellow or
pale-yellow, stiff heavy clay loam to clay. It occurs in the East Cross
Timbers on low slopes and flats adjacent to drainage ways. It is not
as well drained as the Kirvin soils, nor as poorly drained as the Lufkin.
It is one of the more extensive soils. Probably one-half of it is under
cultivation to cotton, corn, oats, the sorghums, sweet potatoes, and
peanuts.

Trinity clay is a black calcareous clay. It occurs in the first bottoms
of the West Fork of Trinity River and is subject to periodic overflow.
Probably 40 per cent is under cultivation to cotton, corn, and alfalfa.

Wilson clay is a black to ashy-black clay, which may pass into a
bluish-black, olive-colored, or dark-bluish-gray heavy clay, stiff and
plastic when wet and almost impervious to moisture. The surface is
flat to nearly level, and drainage is poor during wet seasons. Cotton and
corn are the chief crops.

Wilson clay loam is an ashy-black or black heavy clay loam, underlain
by black or ashy-black, stiff, heavy clay. The area is not large. The
greater part is under cultivation to corn and cotton. The surface is flat
to nearly level, and the drainage is imperfect.

Windthorst fine sandy loam is light-brown, grayish-brown, or reddish-
brown loamy fine sand to fine sandy loam, passing into dull-red fine
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sandy clay to clay loam, which becomes mottled with yellow in the lower
subsoil, where the clay is usually plastic and rather tough. It is con-
fined to the northwestern corner of the county. The surface varies from
nearly level to rolling, and the drainage is good to excessive. The greater
part of the type is in forest. Corn, cotton, peanuts, and sweet potatoes
are grown with some watermelons and muskmelons.

o
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SUMMARY

This Bulletin discusses the chemical composition and fertility of typi-
cal soils of Cameron, Coleman, Dallas, Erath, Harris, Reeves, Rockwall,
and Tarrant counties.

Methods of maintenance of soil fertility are outlined, and an explana-
tion of terms is given.

Pot experiments were made on a number of the samples. Saline soils
occur in some of the counties.

The analyses were averaged in three groups: upland, second-bottom,
and first-bottom, or alluvial soils.

The forested upland soils are usually low in nitrogen and phosphorie
acid. They are a little better supplied with potash but contain less than
the prairie soils. They are low in lime but are usually neutral and not
acid, except in Harris county. :

The upland prairie soils are better supplied with plant food and with
lime than are the forested soils. None are acid.

The bottom or terrace soils are better supplied with plant food than
the upland forested soils but not as well supplied as the prairie soils.
They are limestone soils and not acid.
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