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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 soiIs 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. 
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THE CHEMICAL COMPOSITION OF SOILS OF CAMERON, 
COLEMAN, DAL,LAS,, 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. 

Xost 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 31. W. Beck and B. H. 
Hendrickson. 

Soil Survey of Coleman County, Texas, by H. W. IXamker, William 
T. Carter, I f .  MT. Beck, and I!. 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 Rockmall County, Texas, by H. V. Geib. 
Soil 'Survey of Tarrant County, Texas, by H. TV. 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 nnder 
or grazing them off is usually to be advised. The nitrogen in  th2 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. 

( 3 )  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 ph:;eical 
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 shoulcl 
be prevented. 

Maintenance of Humus and Nitrogen 

The maintenance of the humus, or partly decayed vegetable matter, 
i n  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 conclition of tilth 
under the a c t i o ~  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. Legume 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 i t  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 i t  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 i t  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 far111 
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. I n  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. 

1 

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. Legumes 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, i t  is 
obvious that some condition other than plant food controls the yielcls. 
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 clis- 
eases may also be present. 

I f  the soil is well supplied with total plant food, but lo~v in nctin 
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, b ~ -  adclitions of 
lime or ground limestone in connection with a legume rotation. 

If the crop yields are low and the plant foocl is deficient, fertilizer 
should be uHed. The depth of the surface soil and the character of 
the subsoil, as well as the season, influence the yielcl 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. I t  cannot all be taken up by plants at  once, as only 
a small portion is immediately available. It is made slowly available 
by natural 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 O.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 a c t i~e  
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, ancl 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 tlie amount of potash that is dissol~~ed, by 
strong hydrochloric acid. As pointecl out by H-ilgard, 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. I t  is the potash 
that is soluble in ,O.2N nitric acid. There is a close relation between 
the amount of active potash in the soil and the amount mhich can be 
used by crops. 

TotaI nitrogen is the entire quantity of nitrogen present in the soil. 
Xost of the nitrogen is present in  organic matter or humus. As shown 
in Bulletin 151, there is a relation between the total nitrogen of the 
soil and the nitrogen which can be taken from i t  by crops in pot experi- 
ments. The total nitrogen is therefore an index, to the needs 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 dissoIved 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. 

Acidits is represented by what is termed the p H  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 p H  value of 7.0. The lower the 
number below pH 7, the more acid the soil. A soil of p H  6.0 wonlc7 
he ten times more acid than a soil of p H  7.0, and one with p H  5.0 
mould be 10 times more acid than one of pH 6.0. Xumbers higher than 
7.0 indicate alkalinity and the higher the number, the more alkaline 
the soil. I n  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. I n  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. I t  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 he com- 
pared with the Victoria clay loam of Cameron countv, which has a corn 
possibility of 38 bushels for nitrogen, 5 5  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 I growth I good growth 

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. 

Alfalfa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Barley 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clover 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Corn 
Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rye 
Soy beans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Timothy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wheat 

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. 
I n  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. I n  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 irrigetion 
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 

7.0 
6.0 
6.4 
6.0 

5.6 
6.0 
6.5 
5 .0  
7.0 

7.0 to 8.0 
6.0 to 7.2 
6.0 to 8.0 
6.0 to 8.0 
5 .0  to 8.0 
5.0 to 8.0 
5.5 to 7.5 
5 .0  to 8.0 
5.0 to 8 .0  
6.0 to 8.0 
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;ardens by frequent sprinkling with irrigation water on lawns or flow- 
!rs. The formation of saline spots may be prevented by drainase so 
,hat the ground water is brought too low to rise and evaporate. Suffi- 
:ient rain or irrigation water will then wash out any salt which may 
)e present. Saline spots may be recovered by suitable drainage accom- 
~anied by sufficient applications of water to wash the salts through the 
;oil into the country drainage; however, difficulties are met here, as the 
;oil may be so hear-r that the water does not penetrate readily. The 
;aline salts map also cause the soil particles to deflocculate and close 
~p the pores of the soil so as to cause water to penetrate very slowly 
)r even prevent i t  from passing through. 

Saline soils are frequently called alkali soils. The injurious salts 
zre not alkaline as a rule, usually consisting of sodium chloride (com- 
mon salt) and sodium sulphate. The salts are alkaline when sodium 
:arbonate or bicarbonate are present, when they are called blaclc aZlcn7i. 
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- 
zussion of the soils of some of the counties (see Tables 8, 18 and 22). 

POT EXPl3RIMENTS 

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. I n  making 
these experiments, 5,000 grams of soil were placed in galvanized iron 
pots, and to one or more pots a complete fertilizer ( N P K  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 ( N P )  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 i t  is 
possible for the 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 (NPE),  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 i t  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 sho~vs 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 foocl 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 i t  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 map not contain enough for 50 bushels; 
that a soil which can be occupied by roots to a depth of 6 inches fur- 
nishes onQ half as iiluch plant foocl 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 cro? 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 fbod offered i t  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-bottom, 
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 with active potash but contain less than the 
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630 
324 
405 
277 
95 
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383 
185 
138 
197 
73 
2 1 

513 
238 
188 
187 
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3:; 
111 
92 
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80 
95 

103 
79 
77 
57 
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481 
325 
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per ccnt phos. ac. 1 1 per cent 

Total 
potash 

per cent 
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Acid 
soluble 
potash 

per cent 

Aclivc 
phos. ac. 

Per 
million 

I-. 1-1- 
Upland Surface Soils 

. . . . . . . . . . . . . . . .  Cameron County (prairie). 
. . . . . . . . . . . . . . . . . . . . . . .  Coleman County..  

. . . . . . . . . . . .  Dallas County (Black prairie). 
. . . . . . . . . . . . . . . . . . . . . . . . .  Eralh County..  

. . . . . . . . . . . . .  Harris County (Flat Woods). 
. . . . . . . . . . . .  Harris County (Coastal Plain). 

. . . . . . . . . . . . . . . . . . . . . . . .  Reeves County. .  
. . . . . . . . . . . . . . . . . . . . . .  Rockwall County. .  

. . . . . . .  Tarrant County (Ft.  Worth prairie). 
. . . . . . . . . . . .  Tarrant County (Black pra~rie) 

. . . . . . . .  Tarrant County(East Cross tlmbers) 
Tarrant County (West Cross timbers).  . . .  

Upland Subsoils 
. . . . . . . . . .  Cameron County (prairie). 

. . . . . . . . . . . . . . . . .  Coleman County. 
. . . . . .  Dallas County (Black prairie). 

Erath  County . . . . . . . . . . . . . . . . . . . . .  
. . . . . . .  Harris County (Flat Woods). 

. . . . . .  Harris County (Coastal Plain). 
. . . . . . . . . . . . . . . . . .  Reeves County. .  
. . . . . . . . . . . . . . . . .  Rockwall County. 

Tarrant County (Ft .  Worth prairie). . 
. . . . .  Tarrant County (Black prairie). 

Tarrant County(East Cross timbers). . 
Tarrant County (West Cross timber: 

pland Deep Subsoils 
. . . . . . . . .  Cameron County (prairie). 

. . . . . . . . . . . . . . . . . . .  Erath County. 
. . . . . .  Harris County (Flat Woods). 

. . . . .  Harris County (Coastal Plain). . . . . . . . . . . . . . . . . . .  Reeves County. 
. . . . . . . . . . . . . . . .  Rockwall County. 

Tarrant County. (East 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. 
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Terrace (or second bottom) Subsoils 
Coleman County. . . . . . . . . . . . . . . . . . . . . . . . 
Dallas County (high in lime). . . . . . . . . . . . . . 
Dallas County (moderate in lime). . . . . . . . . . 
C, ath County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
I ockwall County. . . . . . . . . . . . . . . . . . . . . . . . 

arrant County. . . . . . . . . . . . . . . . . . . . . . . . . 
Terrace (or second bottom) Deep Subsoils 

Coleman County.. . . . . . . . . . . . . . . . . . . . . . . . 
Dallas County (moderate in lime). . . . . . . . . . 
Erath County . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County. . . . . . . . . . . . . . . . . . . . . . . . . 

Alluvial (or first bottom) Surface Soils 
Cameron County. . . . . . . . . . . . . . . . . . . . . . . . . 
Coleman County. . . . . . . . . . . . . . . . . . . . . . . . . 
Dallas County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Erath County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Harris County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rceves County. . . . . . . . . . . . . . . . . . . . . . . . . . 
Rockwall County. . . . . . . . . . . . . . . . . . . . . . . . 
Tarrant County. . . . . . . . . . . . . . . . . . . . . . . . . 

Aliuvial (or first bottom) Subsoils 
Cameron County. . . . . . . . . . . . . . . . . . . . . . . . 
Coleman County. . . . . . . . . . . . . . . . . . . . . . . . . 
Dallas Countv. . . . . . . . . . : . . . . . . . . . . . . . . . . 
Rrath County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Harris County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Reeves County. . . . . . . . . . . . . . . . . . . . . . . . . . 
Rockwan County. . . . . . . . . . . . . . . . . . . . . . . . 
Tarrant County. . . . . . . . . . . . . . . . . . . . . . . . . 

Alluvial (or first bottom) Deep Subsoils 
Cameron County. . . . . . . . . . . . . . . . . . . . . . . . 
Erath County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Harris County. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Reeves County. .  . . . . . . . . . . . . . . . . . . . . . . . 

Coastal Land Surface Soil-Cameron County 

Coastal Land Subsoil-Cameron County. . . . . 

2.-Average 

Nitrogen 
per cent 

.087 

.O9O 
,040 
.079 
.072 
.051 

.091 

.036 

.021 

.042 

.I18 

.099 

.I74 

.I17 

.I01 

.087 

.I35 
,086 

.070 

.063 

. I08 

.072 

.043 

.049 

.098 

.073 

.030 

.055 

.046 

.037 

.052 

.069 

composition 

Total 
Phos. Ac. 
per cent 

.048 

.I69 

.031 

.057 

.089 

.035 

.052 

.036 

.063 

.055 

,154 
.088 
.I01 
,108 
.041 
.I31 
.I31 
.097 

.I21 

.075 

.I18 

.074 

.027 

.I27 

.I15 

.OY9 

.I05 

.058 

.027 

.I37 

.I30 

.I22 

by 

Total 
potash 

per cent 

1 .23  
1.08 

.77 
1.08 
1.01 

.87 

1.07 
.91 
.41 
.89 

2.15 
1.59 
1.30 
1.40 

.72 
2.40 

.72 
1.11 

1.98 
1.45 
1.31 
1.37 

.76 
2.55 

.65 
1.31 

1.98 
1.19 

.67 
2.05 

1.71 

1.47 

of soils 

Active 
Phos. Ac. 

ms?on 

61 
112 
30 

4 
99 
15 

10 
13 

. . . . .  
2 5 ' '  

306 
233 
114 
175 
40 

327 
106 
56 

110 
187 
66 
73 
20 

287 
76 
38 

110 
36 
20 

114 

133 

44 

groups-Continued 

Acid 
soluble 
potash 

per cent 

---I--- 

.55 

.55 

.26 

.78 

.45 

.31 

.55 

.32 
. . . . .  

. 3 3 . .  

.98 

.57 

.70 

.54 

.19 

.63 

.45 

.34 

.65 

.47 

.61 

.58 

.25 

.76 

.42 

.46 

.30 

.52 

.25 

.84 

.87 

.89 

Acid 
soluble 

lime 
per cent 

2.72 
14.18 

.88 

.70 
9.16 
1.54 

4.27 
.30 

. . . . . . . .  ' 
2.76 

7.44 
2.80 
8.67 
2.61 

.80 
7.82 

10.84 
3.00 

9.88 
5.19 
9.03 
4.32 

.53 
8.24 

13.17 
5.86 

9.33 
12.75 

.63 
11.22 

11.44 

11.87 

Active 
potash 

per 
million 

329 
111 
104 
200 
191 
102 

174 
124 

94;.'  
. ' . . '  

404 
332 
304 
512 
166 
443 
196 
169 

234 
173 
95 

237 
107 
462 
127 
73 

75 
210 

98 
306 

187 

101 

Basicity 
per cent 

4.35 
6.28 
1.33 
1.11 
6.13 
1.94 

7.93 
.44 

. ' . . . . . . '  
1.66 

8.42 
4.37 
9.17 
3.58 
1.30 
7.57 
7.91 
4.48 

9.63 
8.08 
8.68 
4.41 

.89 
8.03 
7.91 
4.94 

9.51 
6.87 

.86 
10.00 

9.86 

10.00 

~ e a c t i o n  
p H  

7 . 4  
8 . 7  
7 . 2  
6 . 7  
7 . 5  
7.2 

7.5 
6.2 

. . . . . . . . .  
7.4 

7 . 7  
7 . 5  
7 .2  
7 .3  
6 . 4  
7.6 
7 . 4  
7.2 

7.9 
7 .5  
7 .3  
7 . 4  
6 . 5  
7.7 
7 .4  
7 .4  

8 . 1  
7.6 
6 .5  
7 . 5  

7.7 

8 . 0  
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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. All of them are well supplied 
with lime. 

The groups of surface soils which average highest in nitrogen are 
the P,la,ck 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  nitrogen 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 phospl~oric 
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 a,nd Reeves counties are high. 

The group of surface soils highest in  active potash is the upland soils 
of Cameron county. Those high in  actipe potash include first-bottom 
soils of Cameron, Erath, and &eves 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 i n  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 nitrogen 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). 
- -- - - - - 

Table 4 contains the corn possibility of the groups, derived from 
Table 2. I n  the upland soils the corn possibility of the active phos- 
phoric acid varies from 12 to.60 bushels, the active potash from 2G to 
1'71, and the total nitrogen from 13 to 48 bushels. These figures show 
the importance of nitrogen and phosphoric acid in these soils, ancl that 
potash is less important. 

FERTILIZERS FOR THE SOILS STUDIED 

Acid- 
soluble 
potash 

365 
175 
415 
220 
50 
75 

225 
130 
170 
290 
3 5 
50 

265 
385 
100 
120 
260 
110 

490 
285 
350 
270 
95 

315 
225 
170 

435 

Group 

Upland Surface Soils 
Cameron County (prairie). . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . Coleman County. 
Dallas County (Black prairie). . . . . . . . . . . . . . . .  
Erath County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harrls County (Flat Woods). . . . . . . . . . . . . . . .  
Harris County (Coastal Plain) . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Reeves County.. 
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 Soil 
Cameron County.. . . . . . . . . . . . . . . . . . . . . . . . . .  

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 somevhat low in phos- 
phoric acid. The upland soils of Harris, Reeves, and the East 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. 

Nitrogen 

44 
42 
64 
3 9 
19 
30 
15 
33 
3 8 
57 
15 
8 

39 
54 . 
24 
26 
32 
24 

39 
33 
58 
39 
34 
29 
45 
29 

17 

Total 
phosp)oric 

acid 

103 
53 

101 
53 
21 
24 
50 
56 
5 8 

119 
40 
10 

42 
90 
30 
38 
95 
40 

123 
70 
8 1 
86 
33 

105 10 :~  
78 

104 



Acid 
soluble 

phosi~horic 
acld 

.-- 

good 
o o d  
good 
good 
low 
low 
good 
good 
good 
good 
fair 
low 

fair 
good 
good 
good 
good 
good 

good 
good 
good 
good 
good 
good 
good 
good 

good 

Acid 
soluble 
potash 

good 
good 
good 
good 
low 
fair 
good 
good 
good 
good 
low 
low 

good 
good 
good 
good 
good 
good 

good 
good 
good 
good 
good 
good 
good 
good 

good 

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

Acid 
solublc 

lime 

good 
high 
high 
high 
fair 
good 
high 
high 
high 
high 
f a ~ r  
fair 

good 
high 
good 
good 
high 
gobd 

high 
high 
high 
high 
good 
high 
high 
high 

high 

Upland Surface Soils 
Cameron County (prairie.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coleman Count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dallas County ?Black prairie). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Erath County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I-lafris County (Flat Woods). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harris County (Coastal P l a n ) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Reeves County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rockwall County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'Tarrant County (Fort Worth prairie). . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County (Black pralr~e) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County (East Cross timbers). . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County (West Cross timbers). . . . . . . . . . . . . . . . . . . . . . . . . .  

Terrace (or second bottom) Surface Soils 
Coleman County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dallas County (hlgh in lime). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dallas County (moderate in lime). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Erath County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rockwall County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Alluvial (or first bottom) Surface Soils 
Cameron County. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coleman County. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
na l l a sCoun ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Erath County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harris County..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R e e ~ e s  County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rockwall County. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tarrant County . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Coastal land Surface Soil 
Cameron County. . . . . . . . . . . . . . . . . . . . . . . . . .  .-. . . . . . . . . . . . . . . . . .  + 

Corn possibilities in 
bushels per acre 

Nitrogen 

38 
38 
53 
33 
18 
28 
18 
28 
53 
48 
18 
13 

33 
48 
23 
25 
28 
23 

33 
28 
4 8  
33 
33 
28 
38 
28 

18 

Active ' 
phosphoric 

acid 
--- 

60 
18 
15 
3 0 
12 
18 
45 
30 
1 S 
4 3 
12 
12 

3 5 
4 5 

Active 
potash 

24 5 
144 
180 
135 
5 0 
50 

171 
94 
73 
94 
38 
2 G 

204 
144 

135 '" 1:: 4 5 
24 6 1 

50 
50 
45 
45 
24 
50 
4 5 
30 

45 

180 
154 
144 
21 1 

84 
188 
94 
84 

94 
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I n  general, the light soils are likely to need more potash than the 
heavier soils. 

The black calcareous prairie soils, especially the Houston soils, 610 not 
respond well to fertilizers, and at present me 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 be advised except in connection 
with a legume rotation, for the reason that application of lime is likely 
to stimulate the production of nitrates and cause loss of 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 t o  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 Tiocanol series. The soils along the coast belong to 
the Lomalto or Point Isabel series, or are classed as dune sand. Lonlalto 
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 G 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 i t  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 

. . . . . . . . . . . . . . . . . . . .  Cameron clay. 
Cameron clay. . . . . . . . . . . . . . . . . . . . .  
Harlingen clay.. . . . . . . . . . . . . . . . . . . .  
Harlingen clay.. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Laredo clay.. 
. . . . . . . . . . . . . . . . . . . . . . .  Laredo clay. 

. . . . . . . . . . . . . . . . . . . . . . .  Larcdo clay 
Laredo fine sandy loam.. . . . . . . . . . . .  
Laredo fine sandy loam. . . . . . . . . . . . .  
Laredo fine sandy loam. . . . . . . . . . . . .  
Laredo loam.. . . . . . . . . . . . . . . . . . . . . .  
Laredo loam.. . . . . . . . . . . . . . . . . . . . .  
Laredo loam.. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Laredo silty clay loam..  

. . . . . . . . . . . .  Laredo silty clay loam.. 
Laredo silty clay loam.. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Lomalta clay. 
. . . . . . . . . . . . . . . . . . . .  Lomalta clay.. 

Point Isabel clay.. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Rio Grande clay. 
. . . . . . . . . . . . . . . . . .  Rio Grande clay. 

Rio Grande silty clay loam.. . . . . . . . .  
. . . . . . . .  Rio Grande silty clay loam.. 

Rio Grande very fine sandy loam. . . .  
Rio Grande very fine sandy loam. . . .  
Liocano clay. . . . . . . . . . . . . . . . . . . . . .  
Victoria clay loam. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Victoria clay loam. 
. . . . . . . . . . .  Victoria fine sandy loam. 
. . . . . . . . . . .  Victoria fine sandy loam. 
. . . . . . . . . . .  Victoria fine sandy loam. 

Victoria sandy clay loam.. . . . . . . . . . .  
Victoria sandy clay loam.. . . . . . . . . . .  

Acid 
Total soluble 
potash potash 

per cent per cent 

Active 
potash 

per 
mill~on 

Acid 
soluble 

lime 
per cent 

Basicity 
per cent 

Reaction 
pH 

Depth, 
inches 

7.9 
8 . 5  
7.7 
8 .6  
7 . 5  
7 . 6  
7.7 
7.6 
7 . 7  
7.9 
7 .7  
7.7 
7 .7  
7.7 
8 . 1  

8 7 . 8  
8 . 0  
7.5 
7 .7  
7.6 
7 . 7  
7 .9  
7 . 8  
7 . 8  
9.5 

,7 .4 
7.5 
7 . 4  
7 .4  
7.7 
7 . 4  
7.6 

Surface 
Subsoil 
Surface 
Subsoil 
Surface 
Subsoil 
30-36 

0-18 
18-24 
24-36 

0-15 
15-24 
24-36 

Surface 
Subsoil 

Surface 30-36 
20-36 

0-36 
Surface 
Subsoil 
Surface 
Subsoil 

0-15 
15-36 
0-36 

Surface 
Subsoil 
Surface 
Subs011 

18-36 
0-12 

12-36 
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Phosphoric acid is lili-el? to be next i n  importance and potash last. 
Saline soils occur i n  this county ancl the area is likely to increase where 
underclrainage is not sufficient and the water table occurs too near the 
surface of the soil. 

Pot experiments are given i n  Table 7. Attention is clirected to the 
high quantities of potash furnished to the crops, ancl the failure of the 
crcps to respo~zd to applications of this element. 11 number of the soils 
responded to applications of nitrogen, ancl some to phosphoric acicl, 
though the number responding to phosphoric acicl is smaller than for 
nitrogen. The second crop frequently slio~vs a greater need of nitrogen 
or phosphoric acid than the first crop. 

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

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

Saline Soils. The soluble salts containecl in some saline soils founcl 
in  Cameron coullty are given i n  Table 8. 

An exanlination of the table sl~ows that  the largest part  of the salts 
are chlorides, especially ~vhen much salt is present. The estimation of 
the chlorine, which can he readily ancl rapicllr carried out, thus offers 
a quick methocl for estimating the quantities of salts present. 

Citrus trees seen1 to be injured by about 600 parts per million of saline 
salts (see analyses 30598, 33773, ancl 31744). This is a comparatively 
small amount. 

Soil irrigated with salty water is converted into a salty soil. Soils 
31750-1 before irrigation may he comparecl with soils 31744-9, incln- 
sive, after irrigation with salty water. The salty water causecl salt to 
accumulate i n  these soils. 

Soils along a salty resaca may contain salt layers of snhsoil, 90 feet 
or more from the resaca. This is shonril by ana l~ses  317'56-61, inclu- 
sive. The samples were taken approsimrttelp a t  the level of the water 
of the resaca. The water of the resaca has penetrated into the soil, 
evaporatecl, and left a highly salty layer, a t  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 ancl out i n  the sub- 
soil i n  sufficient amounts to keep the salts washed out ancl prevent them 
from accumulating. 

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



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

I 

Corn possibilities in 
bushels per acre 

Active 
Nitrogen phosphoric Active ( acid 1 potash 

good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 

I I 

Cameronclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingcn clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laredo clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Laredo fine sandy loam. 
Larcdo loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Larcdo silty clay loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lomalta clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Point Isabel clay. 
Rio Grande clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rio Grande sillv clay loam. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rio Grande very fine sandy loam. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Liocano clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  victoria clay loam. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria fine sandy loam. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria sandy clay loam. .  

good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 

Acid 
soluble 

phosphoric 
acid 

---- 
28 
33 . 
53 
28 
28 

:3 
23 
18 
48 
28 
18 

3k. . .  
28 
38 

high 
h!gh 
high 
high 
high 
high 
high 
high 
high 
high 
high 
high 
good 
good 
good 

Acid 
soluble 
potash 

Acid 
soluble 

lime 



Table 7.-Pot experiments on soils of Cameron County 

Lab. 
No. 

Cameron clay--subsoil-corn 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil-mustard 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil~orghum' 3rd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil-corn, 4thl crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil-sorghum, 5th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil-corn, 6th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cameron clay-subsoil-sorghum, 7th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-surface-corn 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ a r l i n g e n  clay- urface-sorghum 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-corn, lst'crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-corn, 3rd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-sorghum, 4th crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-cotton, 5th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-surface--corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Herlingen clay-surface-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
llaringen clay-subsoil-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Harlingen clay-subsoil-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laredo silty clay loam-surface-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laredo silty clay loam-surface-sorghum, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Larecio silty clay loam-subsoil-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Laredo silty clay loam-subsoil-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rio Grande silty clay loam-surface-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rio Grande silty clay loam-surface-sorghum, 2nd'crop.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Ilio Grande silty clay loam-subsoil-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rio Grande ~ i l t y  clay loam-subsoil-sorghum, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rio Grande silty clay loam-subsoil-sorn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rio Grande silty clay loam-subsoil-sorghum, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ilio Grande silty clay loam-subsoil-corn, 3rd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Rio Grande silty clay loam-subsoil-sorghum, 4th crop. 

..................................... Victoria clay loam-surface-corn, 1st crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria clay loam-surface-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria clay loam-subsoil-corn, 1st crop. 
................................. Victoria clay loam-subsoil-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria clay loam-surface-corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria clay loam-surface-kafir, 2nd crop.. 

Victoria clay loam-surface-cotton, 3rd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Victoria clay loam-subsoil--corn, 1st crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Victoria clay loam-subsoil-kafir, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Victoria clay loam--subsoil-cotton, 3rd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria fine sandy loam-surface- orn, 1st crop. 
Victoria fine santly loam-surface-kafir, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria fine sandy loam-aurface-cotton, 3rd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria fine sandy loam-subsoil-corn, 1st crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Victoria fine sandy loam-subsojl-kafir, 2nd crop. 

[Ti"+,',pi2 G,,,, n.,",l., ln~,m-"..l.--.l - - L A - -  --J -- 

Type name 

Weight crops in grams - 
Vith Without* 

complete Without phosphoric Without 

Corn possibility of plant food t~ 

withdrawn, in bushels per acre 

Nitrogen Phosphoric Potash 
fertiliier I nitrogen ( acid 1 potash ------- I acid I W s 





24 BULLETIN NO. 430, TEXAS AGRICULTURAL EXPERIMENT STATION 

Classification of Soils of Cameron County 

Coast Plain Soils. Surface soil, ash.-brown to clarlc-brown. Subsoil, 
below 10 inches ashy-gray clap. Lomalto series. 

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

Rio Grande Delta Soils (Alluvial Soils). Surface soil, ashy-gray color 
to 3 or 4 inches. Subsoil, l~elonr 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-1,rowl.n dr near1~- 1;lack. Sul~soil, bro~vnish- 
yellow containing whitish lime concretions. Cameron series. 

Surface soil, light-brown to bro~vn. Subsoil, layers of light-bromisli- 
yellow, lighter textured material interstratified with heavier texturecl 
iayers of heavier material. Subject to o~erflow. Rio Grailde series. 

Upland Soils. Surface soil, very (lark-l~romn to  black. Subsoil, a t  
12-14 inches lighter-colored ancl a t  20-24 inches a ~ellonrish-brown. 
Victoria series. 

Surface soil, dark ashy-gray clay extencling to 3 or 4 feet without 
change. TTerp tough when dry ancl 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 clnrlc-brown clay, grading into yello~~risll-bronrn silty clay loam or 
silty clay and this into a sticky, plastic brownish-yellow or light - e l -  
lowish-brown clay. It occurs in  large areas south of the -2rroyo Colorado. 
The surface has a gentle slope, with poor clrainage. ,I yery small pro- 
portion is under cultivation to cotton and corn. 

Harlingen clayis ashy-gray to dark ashy-gray clay tvllich passes into 
lighter ashy-gray, plastic, sticky clap. It is estensire. The surface is 
flat to nearly level, ancl the clrainage is imperfect. I11 some places the 
water table is only two feet below the surface. i2hout 20 per cent is 
under cultivation, chiefly to cotton ancl corn. Citrus fruit  tried has 
not done well. 

Laredo clay is a brown clay which passes into ~ellonrish-brown stiff 
clay containing white l ime material, then into yellowish-brown friable 
silty clay loam succeeclecl by yellowish-1)rown friable vcr!T fine sand. It 
occupies only small areas, the largest of which is soutlleast of San 
Benito. The surface is very gently unclulating ancl 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, cliiefly to cotton, corn, 
and cabbage. Under irrigation, a large acreage has become impregnated 
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mith water-soluble salts. There is also a deep phase, about 25 per cent 
of ~vhich is cultivated to cotton, cabbage, lettuce, corn, and citrus fruit. 

Laredo fine sandy loam is a brown to clark-brown fine sandy loam, 
grading into lighter-brown fine sandy loam, below which is yello~vish- 
brown fine sand or loamy fine sand. It occurs in  small areas south of 
the *Irroyo Coloraclo. I t s  surface is very gently unclulating to billowy 
~vitll goocl drainage. About 25 per cent of the soil is uncler cultivation 
to cotton, corn, ancl citrus fruit, with some vegetables. An  escess of 
irrigation water sometimes accumulates in  the subsoil because of inad- 
equate drainage outlets. O~vin? to the open texture ancl structure of 
this soil, artificial drainage +hould l)e comparatively easy ancl work 
efficiently. 

Laredo silty clay loam is of a hrown heavy silty clay loam pass- 
ing into slightly lighter brown silt? claj-, n-llich grades into grayish- 
yellow or pale bro\irnish-yello~~~, fr ial~le or rathcr challiy silty clay loam. 
Below this is a pale hromaish-yello~r very fine sand, passing into hrown- 
ish-~ellow silty clay loam, which is underlain by dark-brown clay. It 
occupies a position higher than the adjacent soils. The surface is 
smooth mith a gentle slope and goocl drainage, but i t  is subject to  
"subl)ing" and consequent injury hy ~ccumulation 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-bro~vn clay, gracling into bro~v~i ish  aslzy-gray, 
tough plastic clay. This passes into ~ello~vish-broxvn, 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 decideclly bro\~-nish 
cast immecliatel~ belo~v 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 clrainage is escessire hut underdrainage is 
slow. Xone of i t  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  lightly cle- 
pressed. Drainage is ,goo[l. The greater part  is 11nder cultivatio~l to 
cotton ancl corn. 

Rio Grande silty clay loam is light-brown silty clay loam, passing 
into light-brown to grayish-yello~rr very fine sand or rerp fine sand? 
loam. It is the chief type in  the first bottoms of the Rio Grande. The  
surface is flat and nearly level. The drainage is goocl. The water table 
usually stands a t  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 
pal t is under cultivation, mainly to cotton, corn, potatoes, and vegetables. 

Rio Grande very fine sandy loam is jellowish-brown to grayish-yel- 
low very fine sandy loam, underlain by pale-yellow or yellowish-gray 
very fine sandy loam. The area is rery small. The drainage is goocl. It 
is used for potatoes, cotton, corn, ancl regctables. 

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

Victoria day loam is very dark brown clay loam or heavy clay loam 
with a n  ashy-gray cast, which passes into ashy-gray o r  dark ashy-gray 
stiff clay, below which is clark yellowish-brown stiff clay. Vhen  wet 
the soil is almost black. This is an  extensive soil, principally in  the 
section north of the Arroyo Coloraclo. The surface is flat, and the sur- 
face drainage i s  poor. The anclerclrajnage is good i n  most places. This 
is one of the most important agricultural soils of the region, cultivated 
chiefly i n  cotton, corn, citrus fruits, potatoes, ancl 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 
t o  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 unclulating surface. The surface and internal 
drainage are fa i r  to good. About 5 per cent of the type is under culti- 
vation to cotton, corn, citrus fruit, aiicl a small acreage of vegetables; 
the remainder is used for pasture. 

SOILS OF COLEMAN COUNTY 

Coleman county is located i n  the Rolling Plains, near the geograp 
ical center of Texas. Eighteen types, i n  nine series, are mapped i n  this 
county. The upland soils are included i n  the Valera, Crawford, Wind- 
thorst, and Vernon series. The Abilene, Roscoe, ancl Miles soils occur 
i n  smooth nearly flat to undulating areas. The first-bottom soils are in  
the Fr io  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 F r i o  clap 5.5 per cent. 

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



Table 9.-Analyses of soils of Coleman County 

. . . . . . . . . . . . . . . . . . . . . . .  Abilene clay 

. . . . . . . . . . . . . . . . . . . . . . .  Abilene clay 

. . . . . . . . . . . . . . . . . . . . . . .  Abilene clay 
. . . . . . . . . . . . . . . . . .  Abilene clay loam 
. . . . . . . . . . . . . . . . . .  Abilene clay loam 
. . . . . . . . . . . . . . . . . .  Abilene clay loam 

. . . . . . . . . . . . . . . . . . . . .  Crawford clay 

. . . . . . . . . . . . . . . . . . . . .  Crawford clay 
. . . . . . . . . . . . . . . . . . . . . . . . .  Frio clay 

Frjo clay . . . . . . . . . . . . . . . . . . . . . . . . .  
Frlo clay loam . . . . . . . . . . . . . . . . . . . .  
Frio clay loam . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Frjo fine sandy loam 
Frlo fine sandy loam . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Miles clay loam 
Miles clay loam . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Miles fine sandy loam 
Miles fine sandy loam . . . . . . . . . . . . .  
Roscoe clay . . . . . . . . . . . . . . . . . . . . . . .  
Roscoe clay . . . . . . . . . . . . . . . . . . . . . . .  
Valera clay . . . . . . . . . . . . . . . . . . . . . . .  
Valera clay . . . . . . . . . . . . . . . . . . . . . . .  
Vernon stony clay . . . . . . . . . . . . . . . . .  
Vernon stony clay . . . . . . . . . . . . . . . . .  
Windthorst fine sandy loam . . . . . . . . .  
Windthorst fine sandy loam . . . . . . . . .  
Windthorst stony fine sandy loam . . . .  
Windthorst stony fine sandy loam .... 
Yahola fine sandy loam ............. 
Yahola fine sandy loam ............. 
Yahola silty clay loam .............. 
Yahola silty clay loam .............. 
r - ~~~ - - 

Nitrogen 
per cent 

Acj d 
soluble Basicity Reaction Depth. 

lime 1 per cent pH inches 
per cent 
.---- 

Total 
phos . a r.. 
per cent 

Active 
phos . ac . 

per 
million 

Active 
potash 

rn8CLn 

Total 
potash 

per cent 
_ _ _ _ _ _ _ A -  

Acid 
soluble 
potash 

per cent 
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uplancl soils, on an  average, are low i n  active phosphoric acid, o n  
what better suppliecl with nitrogen, anel still better with active pota 
These uplancl soils will prol~ably neecl nitrogen and phosphoric ac 
first, and potash last. The terrace and first-bottom land are better SI 
pliecl with plant foocl of all kinds than the upland soils, and shoulcl 
more productive ancl durable. They will probahly need nitrogen f i ~  
phosphoric acid seconcl, and potash last. Xone of the soils of Colem 
county are acid and none of them seen1 to lleecl linle for legumes or otl 
crops. There are many of them which are high i n  lime. 

Pot Experiments. The results of some pot esperinicnts are in  Tal 
11. The plants respond to applications of nitrogen a i ~ d  phospl~o 
acicl but not to potash. 

Fertilizers. The supply of nloisture is probably the controlling fad  
j11 the production of crops i n  this section. Fertilizers containing nitro- 
gcn :ulcl phosphoric acicl nlag he triecl, hut i n  the al~sence of field esperi- 
lnents they cannot, a t  present, be recomnlcnclecl for general use. The? 
~ ~ o u l c l  probably give results on some of the uplancl soils under favorithle 
seasonal conditions. 

ric 

tor 

'P- 
be 
,st, 
an 
ler 

blc 

Lime. The use of linie is not rccommenclecl, since the soils are not 
acid ancl many are high in  lime. 

Saline Soils. The composition of some salty soils is g i ~ e n  in  Tablc 12. 
Chloricles predominate. Comparison with the salts in  a cleacl spot from 
Wise county shows that  the quantitj- of allcali is snRcient to be dan- 
gerous. . 

Classification of Soil Types of Coleman County 

Bottom-land Soils. Surface soil, l ~ r o ~ v n  to rusty \)lack. Subsoil, brovn 
to  dark-brown color. Soil is calcareous. Frio series. 

Surface soil, calcareous, purplish-red to reclclisll-brown. Subsoil, 
lighter-textured, purplish-red or light ~,urplish-red, cilcareous. Yahola 
series. 

Upland Soils. Surface soil, hrown to dark-brown. Subsoil, hrown 
to hro~vnish-?ellow, generally calcareous. Valera series. 

Surface soil, red, ~ l a r k - l ~ r ~ ~ ~ i ~ i ~ I ~ - r e ~ l  or reddish-bro~vn. Subsoil, stiff 
recl or reclclish-1)ron.n clay. C r a ~ ~ f o r d  wries. 

Surface soil, sandy with grayish-1jro11~n to redclish-bro~vn color. Suh- 
soil, stiff red clay j i i  some places rnottleil with yellow. ?Tot calcarc-ous. 
Windthorst series. 

Surface soil, brown to chocolate-1)rown. Subsoil, brown becoming 
lighter i n  the lower part. Soil is not calcareous. Abilene series. 

Surface soil, purplisll-rccl to redclish-11ro~~7n. Subsoil, of a similar 
color but stiffer i n  testure. Soil not calcareous but subsoil is sener- 
ally so. TTernoi~ series. 



Table 10.-Interpretation of analyscs of surface soils of Coleman County H 
E 

good 
good 
good 
good 
gootl 
low 
good 
low 
good 
good 
good 
good 
good 
good 
gooct 

I 

Acid 
soluble 
potash 

Corn possibilities in 
bushcls per acre 

Active 
Nitrogcn phosphoric Active 1 acid / polash 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Abileneclay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Abilene clay loam. .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crawford clay 
Frio clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frio clay loam 
Frio fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Milesclay loam 
Miles fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Roscoe clay 
Valera clay..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vernon stony c l ay . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Windthorst fine sandy loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Windthorst ston fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yahola fine san ly  loam. .  .:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yahola silty clay loam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

good 
good 
good 
low 
aood 
good 
good 
good 
aood 
good 
good 
good 
good 

good 

Acid 
soluble 

phosphoric 
acid 

53 
33 
48 
38 
28 
23 
2 8  
18 
38 
4 8  
4:: 
23 
23 
23 
38 

0 

Acid 
soluhle 

limp 5 
0 

high 13 
good 0 
good 5 
high 
good Z: 
good C( 

good 5 
good 0 
good z 
high 0 
high q 
good V1 
high 2 
high high 



Table 11.-Pot experiments on soils of Coleman County 

I I 

Lab. 

i Type name With Without 
complete Without phosphoric Without Nitrogen Phosphoric Potash 

-- ---------- I fertilizer (ni t rogen I acid I potash I I ac id  1 
Weight crops in grams 

Abilene clay loam-surface-corn 1st crop. ...................................... 
Abilene clay loam-surface-sorgium, 2nd crop.. .................................. 
Abilene clay loam-surface-cotton 3rd crop. .................................... 
Abilene clay loam-subsoil-corn, ist crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abilene clay loam-subsoil-sorghum 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abilene clay loam-subsoil-cotton, &d crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abilene clay loam--subsoil--corn, 1st crop. ...................................... 
Abilene clay loam-subsoil-sorghum 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abilene clay loam-subsoil-cotton &d crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay-surface-corn, 1st crop. : ............................................. 
Frio clay-surface-kafir, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay-surface-cotton, 3rd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay-surface-cowpeas, 4th crop. .......................................... 
Frio clay-subsoil-corn, 1st crop. .............................................. 
Frio clay-~ubsoil-kafir, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay-subsoil-cotton, 3rd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay-subsoil-cowpeas, 4th crop. .......................................... 
Miles fine sandy loam-surface-corn, 1st crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miles fine ~ a n d y  loam-surface--sorghum, 2nd crop. .............................. 

Corn possibiity of plant food 
withdrawn, in bushels per acre 

T a b l e  12.-Composition of s a l ine  s p o t s  in soi ls  of C o l e m a n  a n d  W i s e  Coun t i e s ,  i n  p a r t s  p e r  mil l ion 

Ana lys i s  
N u m b e r  

-- 
20305  
20306  
20836  
20837 

C o l e m a n  C o u n t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
W i s e  C o u n t y ,  d e a d  s p o t . .  . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Calc .  
Sulp.  

2 3 3  
262 

1 0 3 0  

Depth, 
i n c h e s  

9- 7 I -  
0- 7 
7-19 

Calc .  
C a r b .  

1 8 8  
2 2 5  
2 7 5  
2 4 0  

Ca lc .  
Ch lo r .  

5 1 9  
2 3 0  ....... . . . . . . . . . . . . . .  

M a g .  
Su lp .  

- - - - - _ _ _ - - - -  

"2i0" 

M a g .  
C a r b .  

. . . . . . . . . . . . . .  

. . . . . . .  
"'jo"' 

M a g .  
Ch lo r .  

85 
85 

. . . . . . .  .............. 

Sod .  
Chlor .  

5 2 3  
4 9 3  
835 
315 

Sod .  
C a r b .  

....... 
"is0 

Sod .  
Su lp .  

.............. 
"iij" 

3 9 0  
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Surface soil, black. S~tbsoil, dark brown to dark-ashy-gray. Roscoe 
series. 

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

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 f r o d  moderately 
friable to fairly stiff. It occupies terrace-like areas with nearly level 
to undulating surface and fair to good drainage. It is a strong, pro- 
ductive soil, plastic when ve t  with a tendency to clod if plowed when 
too wet or too clry, 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 brown, dark-brown or chocolate-brown clay 
loam, underlain by brown or chocolate-bro~vn clay, which becomes 
slightly lighter in color with clepth. I t  occurs upon the outrvash 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 uncler cultivation to wheat, oats, grain sorghums, 
corn, cotton, and Suclan grass. 

Crawford clay is reclclish-brown or brownish-red clay, passing into 
stiff, red clay, unclerlain usually by limestone at  about 1.5 to 36 inches. 
It occurs on the upland in small areas. Most of the type is under culti- 
ration to wheat, oats, ancl cotton. 

Crawford stony clay is reclclish-brown or brownish-red clay under- 
lain by rock at a very shallow depth ancl 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 clap, which passes into 
somewhat stiffer clay of light-brown to yellovish-brown color. It is 
highly calcareous. It is an important soil. It occurs in the first bot- 
toms of the larger streams and is subject to overflo~v. The surface is 
flat but fairly ~vell drained. A large part is uncler cultivation to corn 
ancl cotton, Johnson grass, Suclaii grass, ancl the sorghums. It is 
adaptcd 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 J im New and Horcls Creeks. 
I n  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 adaptecl to the same crops as the Frjo clay. 
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Frio fine sandy loam is grayish-brown, brown or clark-brown, h e a ~ ~  
fine sancly loam to fine sandy loam, overl~ring grayish-brown, brown or 
light-brorvn clay loan1 to clag. It occupies narrow strips in the first 
bottoms of drainage ways ancl is subject to overflow. Some of the t v ~ e  
is uncler cultivation, chiefly to cotton and corn. 

Miles clay loam is recldish-brown clay loam, gracling into recl~ljsh- 
brown, fairly stiff clay or  clay loam. The surface ranges from ncarlp 
level to slightly sloping or unclulatjng wit11 good drainage. I t  is 'ound 
in many parts of the county, ancl the total area is considerable. The 
greater part  is uncler cultivation to oats, wheat, grain sorghums, corn, 
ancl cotton. 

Miles fine sandy loam is lig1~t-hro1x-n, gra~ish-hronrn, or recldish-bro~vn 
loamy fine sancl to fine sancly loam, unclerlain 1)y a thin layer of recl c1a.v 
loam or fine sandy clay loam, before passing into the subsoil proper, 
which consists of red to clull-recl, or sometimes dttr1;-recl clay loam to 
clay, generally fairly stiff. It has a nearly level to gently unclulating 
surface with good drainage. The greater part  occurs in the northern 
half of the county. 3lost of i t  is uncler cultivation to milo, kafir, corn, 
cotton, oats, peanuts, watermelons, ancl cantaloupes. The soil is well 
aclapted to the growing of peaches ancl of ~egetables;  pears, apples, 
blackberries ancl clewberries appear to clo ~vell. . 

Miles sandy loam is a recldish-brown to hro~vnish-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 clap, passing 
quickly into clay loam. It occupies a small area on a high terrace of 
the C'oloraclo River. The topograph? is u n d u l a t i ~ ~ g  to gently rolling. 
Drainage is goocl. It is aclapted to the same general crops as the Miles 
fine sancly loam. The soil drifts somewhat during dry spells. 

Roscoe clay is very dark-bro~vn to clarli-gray or black clap, which in 
places estencls without change to depths of 36 inches; 'usually slightly 
lighter in color i n  the lower portioas. It occupies smooth, nearly flat 
areas. Drainage is restricted by the flak surface ancl the heavy subsoil. 
The total area is not large. It occurs mainly about the heacls of streams 
and along the channels of sluggish, chainage ways. Small grains are 
inclined to  lodge, especially in  wet seasons. Corn, cotton, and the grain 
sorghums do well. 

Valera clay is I~romn, chocolate-hro~vl.n, or clarli-l)ro\rrn clay, gracling 
into brown, light-browl.n, or chocolate-brown, rather stiff clay. Tl'hen wet 
the soil is sticky ancl plastic, but on clrying out i t  assumes a friable, 
crumbly character. It occurs on the true uplancls. The chief areas 
lie soutll~vest of Coleman. The surface varies from nearly level to gently 
undulating. The  drainage is fair  to good. TTThile i t  is of small extent, 
it is an  important agricultural soil, and the major part is uncler 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 
snlall fragments of hard ancl soft limestone ancl c l~e r t  are on the sur- 
face to such extent to make agricultur:~l utilization impossible. This is 
an upland soil of large extent. 

Vernon stony clay is chocolate-recldish-hro~vll to dark-l~rownish-red 
clay, underlain by purplish-red clay, containing stones. The greater part  
is in  the vicinity of Red Bank School. It is .:used o11lj7 for grazing. 

Windthorst fine sandy loam is grayish to reddish-brown fine sanely 
loan1 to loamy fine sczncl, underlain b- red, stiff clay, with some yellow 
niottling. The surface is nearly level to gently rolling. Drainage is 
good. This t ~ p e  is scattereci in small areas over the eastern part  of -the 
county. Cotton, corn, ancl peanuts are the leading crops grovTn. 

Windthorst stony fine sandy loam is a grayish-11ro1vn to reclclish- 
brown fine sand j~  loam to loamp fine sand, lleavily coverecl with small, 
large and even massive, fragments of redclisll sanclstone. This passes 
into a thin layer of red clay loam, and this into red, stiff clap, ~vhich 
rests upon rock a t  a ciepth of less than three feet. The surface is roll- 
ing to hilly, ancl drainage is goocl to excessive. The type has no value 
for farm crops, its chief value being for grazing. 

Yahola fine sandy loam is a purplish-red to clark reclclish-brown fine 
~ancly loam, g r a d i ~ ~ g  into light-recldish-hro~~~11 or light-purplish-red 
fine sancly loam, ~vhich passes into a light-reddish-))rown to pur- 
plish-recl loamy fine sancl. I t  occupies first hottonls in the Coloratlo l < i ~ c r  
and is liable to overflow. The surface is ~ i e a r l ~  level to gently sloping, 
and the drainage is good. The type retains moisture for a long time after 
the heavier types have become drouthy. ,4t least half of it is under 
cultivation to cotton, chiefly, but also corn, and the grain sorghums. 

Yahola silty clay loam is reclclis11-l1ro~1-n to chocolate-bro~~~nish-red 
silty clay loam, unclerlain 1)y purplish-red or l i g h t - p ~ r l i s h - r e  fine 
sancly loam or very fine sancly loam. It occurs in  narrow strips in  the 
bottoms of the Colorado lliver ancl is subject to frequent overflow. It 
is used for pasture. 

SOILS OF DALLAS COUNTY 

Sineteen types of soil were mappecl in Dallas county, grouped in  13 
series. The upland soils are classerl as the Houston and Ellis series. 
TIie terrace soils inclucte the Bell ancl Lewis~il le series, which are high 
in lime, and the Cahaba, Amite, ICalmia, Leaf, and Irving series, which 
are low in  lime. The alluvial or first-hottom soils include the Trinity, 
Catalpa, Frio, ancl Ochlockonee series. The Houston black clay i s  the 
most. estensive soil ancl occupies 24.5 per cent of the county. The 
Houston clay covers 16.2 per cent, the Trinity clap 15.3 per cent, the 
Bell clay 9.3 per cent, and the C'ahaba fine sandy loam 4.6 per cent 
of the county. 



Table 13.-Analyses of soils of Dallas County 

Bell clay.. . . . . . . . . . . . . . . . . . . . . . . . .  
Bell clay. . . . . . . . . . . . . . . . . . . . . . . . . .  
Cahaba fine sandy loam.. . . . . . . . . . . .  
Cahaba fine sandy loam. . . . . . . . . . . .  
Cahaba fine sandy loam. . . . . . . . . . . . .  
Catalpa c lay. .  . . . . . . . . . . . . . . . . . . . .  
Catalpa clay. . . . . . . . . . . . . . . . . . . . . .  
Ellis clay. . . . . . . . . . . . . . . . . . . . . . . . .  
Ellis clay..  . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay. . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay..  . . . . . . . . . . . . . . . . . . . . . . . .  
Houston clay..  . . . . . . . . . . . . . . . . . . . .  
I-Iouston black c lay. .  . . . . . . . . . . . . . . .  
Houston black clay. . . . . . . . . . . . . . . . .  
Irving clay. . . . . . . . . . . . . . . . . . . . . . . .  
Irvinq clay. . . . . . . . . . . . . . . . . . . . . . . .  
Irvin! silt loam. . . . . . . . . . . . . . . . . . . .  
Irving silt loam. . . . . . . . . . . . . . . . . . . .  
Irving clay. . . . . . . . . . . . . . . . . . . . . . . .  
Irving clay. . . . . . . . . . . . . . . . . . . . . . .  
Leaf fine sandy loam. . . . . . . . . . . . . . .  
Leaf fine sandy loam. . . . . . . . . . . . . . .  
Leaf fine sandy loam. . . . . . . . . . . . . . .  

Lewisville clay. . . . . . . . . . . . . . . . . . . .  
Lewisville clay. . . . . . . . . . . . . . . . . . . .  
Trinity clay.. . . . . . . . . . . . . . . . . . . . . .  
Trinity clay.. . . . . . . . . . . . . . . . . . . . . . . .  

Nitrogen 
per cent 

.I37 

.088 

.035 

.027 

.039 

.I57 

.I05 

.I57 

.081 

.215 

.I20 

.2!19 

.I20 

.OX4 

.I20 

.053 

.057 

.033 

.082 

.054 

.059 

.O33 

.033 

.I85 
,091 
.I50 
099 

Total 
phos. ac. 
per cent 

.094 

.088 

.038 

.033 

.047 

.I30 

.I15 

.086 

.088 

.I58 

.I22 

. I83 

.I09 

.I06 

.04 1 

.0211 

.029 

.02:3 

.0-25 

.039 

.OS3 

.033 

.024 

.I30 

.250 

.I32 

.I16 

Active 
phos. ac. 

per 
million 

210 
129 
39 
52 
14 

90 
92 
13 

102 
157 
31 

280 
98 

104 
28 
2 1 
28 
13 
54 

5 3  
24 

9 
11 

151 
94 
94 
74 

Total 
potash 

per cent 

1.04 
.82 
.63 
.68 

1 .00 

1.38 
1.41 
2.28 
2.26 
1.43 
1 . 2 3 '  
1 .74 

.75 

.88 

.84 

. 80 

.5.6 

.76 
. . . . . . . . .  

1.09 
.48 
.54 
.81 

1.62 
1.33 
1.10 
1.28 

Acid 
soluble 
potash 

per cent 

----------- 
.62 
.56 
.12 
.21 
.3 1 

.64 

.56 
1.14 
1.14 

.72 

.65 

.85 

.49 

.47 

.27 

.21 

.19 

.32 

.33 

.32 

.09 

.24 

.32 

.92 

.54 

.74 

.62 

Depth, 
inches 

Surface 
Subsoil 
Surface 
Subsoil 
Deep 

Subsoil 
0-12 

12-36 
0-8 

Subsoil 
0-12 

12-36 
0-8 

Surface 
Subsoil 

0-12 
12-36 
0-8 
8-22 
0-12 

12-36 

8-19 
Surface 

Deep 
Subsoil 

Surfacc 
Subsoil 
Surface 
Subsoil 

Reaction 
p H  

. 7 . 3  
7.7 
7 . 1  
7 . 2  
6.7 

7 .4  
7 .4  
6 .  A 
7 . 1  
7.1 
7 . 3  
7.9 
7 . 3  
7 . 2  
7 . 0  
7.1 
6 .2  

. . . . . . . . .  
7.1 
7 . 3  

7 .0  
7 . 1  

5.7 

7 . 4  
7 . 6  
7.2 
7 . 3  

Active 
potash 

per 
milllon 

297 
125 
83 

116 
128 

200 
49 

406 
256 
34.1- 
114 
514 
2 .  
119 
206 
129 
121 
7 1 

102 
7'1 
5 7 

125 
119 

352 
96 

369 
123 

Acid 
soluble 

lime 
per cent 

3.17 
5.33 

.18 
1.53 

.27 

8.31 
11.48 
1.14 

. . . . . . . . .  
8.47 
7.20 
4.65 

10.18 
23.90 

4 
.81 
.31 
.62 

1.03 
1.03 

.2G 

.4  1 

.32 

5.03 
23.02 
9.25 

10.41 

Basicity 
per cent 

5.19 
7.48 

.27 

.33 

.37 

. 14.70 
16.70 
5.89 
4.00 

15.00 
9.59 
5.46 
5.23 
6.74 
1.41 

.<I2 
1 .AX 
2.90 
1.12 ' 
1.82 

. 4 0  

.6X 

.50 

3.89 
5.08 
8.50 
7.04 
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Composition o'f Soils. The analyses of the various soil types are given 
in Table 13 ancl the interpretation of the analyses i n  Table 14. The 
soils of Dallas county are in general well supplied i n  plant food with 
the exception of some of the terrace soils low i n  lime, which are l o v  
in pllosphoric acid ancl nitrogen. These include the Cahaba fine sandy 
loam, the Irving clay, Irving silt loam, and the Leaf fine sandy loam. 
The Rouston black clay, ~vhich is the typical black prairie soil, is well 
supplied with plant foocl. None of t.he soils are acid and many of 
the111 arc high i n  lime. 

Pot Experiments. Pot  experiments with soils of Dallas county are 
given in  Table 15. Responses i n  plant  growth to additions of phos- 
1)lloric acid ancl of nitrogen are nlade by a number of the samples of 
soils, inch~ding the Bell clay, Cahaba fine sandy loam, Houston black 
(:la?, ancl Irving clay. These experiments indicate tha t  the soils would 
respond to these fertilizers jn the field if other conditions (such as 
~r~ois ture)  clicl not limit the growth to less than the amount which 
can 1)e produceil by the plant foocl in  the soil. If  these limiting con- 
clitions coulcl l)e removed, the Houston black clay, t o  judge from the 
pot experiments, ~vonld rcsponcl t o  fertilizers. As previously pointect 
out, the plants grom7n in  the pot experiments may show cleficiencies i n  
the soil which are not so apparent i n  the field, on account of the more 
farorable conditions for plant growth in  ?he pot experiments. 

Fertilizers. Commercial fertilizers are probably needed by the Cahaba 
fine sancly,loam, the Irving clay, Irving silt loam, ancl Leaf fine sandy 
loam. The other soils may not responcl veil to fertilizer until they have 
l~een under cultivation for eon~e time. The Houston black clay usually 
rloes not respond to fertilizers, even when cultivated so long that  yields 
ar r  IOTT', proba1)ly 011 accollnt of other limiting conditions. 

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

Classification of the Soil Series 

Bottom-land Soils. Surface soil, dark-l>ro~vli to black. Subsoil, is sim- 
ilar in color and tcsturc. Soil is  calcareous. Trinity series. 

Surface soil, hromn. S ~ i l ~ ~ o i l ,  a little lighter i n  color. Soils cal- 
careous. Catallm series. 

Surface soil, grayish-bro~vn or 1)ro~vn. Subsoil, lighter i n  color. Soil 
strongly calcareous. Frio series. 

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

Upland Soils. Surface soil, grayish to JI)ro~~~~iish;  subsurface soil, 
brown to yello~v; Suhsoil, red, Csthaha series. 



Table 14-Interpretation of analyses of surface soils of Dallas County 

Bell clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cahaba fine sandy loam..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Catalpa clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ellis clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I3omton clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Houston black clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Irv~ng clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Irving silt loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Irving clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Leaf fine sandy loam..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lewisville clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Trinity cla \- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corn possibilities in 
bushels per acre 

Active 
N.itr0ge.n phosphoric Active I acid I potash 

f:zd 
good 

1 good 
good 
good 

I good 
good 
low 

1 good 
good 
good 
good 

good 
fair 
good 
good 
good 
good 
good 
good 
good 
good 
I ow 
~ o o d  
good 

Acid 
soluble 

phosphoric 
acid 

Acid 
soluble 

lime 

Acid 
soluble 
potash 

high 
fair 
high 
good 
high 
high 
high 
good 
good 
good 
good 
high 
high 



Table 15.-Pot experiments on soils of Dallas County 

/ Corn possibility of plant food [ Weight crops in gram withdrawn, in bushels per acre 
-.a*,. 

Yo. 

-- 

Type name With Without. 
complete Without phosphoric Without Nitrogen Pho~hor ic  Potash 1 fertilizer 1 nitrogen acid p a s  acid I - - - -  

18222 
11 8222 
18223 
18223 
18216 
18216 
18216 
18217 
18217 
18217 
18217 
7181 
7181 
7181 
7181 
7182 
7182 
7182 
7182 

18218 
18218 
18219 
18219 
18219 
23094 
23096 
38224 
18224 
18225 
18225 
18220 
18220 
18221 
18221 
18221 

12.7 
26.5 
12.9 
27.5 
6.9 
5.5 

.................... 

.................... 

.................... 

. . . . . . . . . . . . . . . . . . . .  

. . . . .  : 

. . . . . . . . . .  

.......... 

.......... 

.......... 
16.5 
5.5 
7.8 
3.2 

25.1 
13.6 

. . .  :. 

23.6 
15.9 
13.1 
30.0 
11.0 
21.0 
31.3 

9.6 

.............................................. Bell clay--surface--corn, 1st crop. 
......................................... Bell elay-surface-sorghum, 2nd crop.. 

............................................... Bell clay-surface-corn, 1st crop 
Bell clay-surface-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................. Cahaba fine sandy loam--surface-corn, 1st crop 
Cahaba fine sandy loam-surface-sorghum, 2nd crop. ............................ 

............................ Cahaba fine sandy loam-surface-cowpeas, 3rd crop.. 
................................. Cahaba fine sandy loaorsubsoil--mrn, 1st crop. 

............................ Cahaba fine sandy loam-subsoil-sorghum, 2nd crop.. 
............................. Cahaba fine sandy loam-subsoil-cowpeas, 3rd crop. 

.............................. Cahaba fine sandy loam-subsoil-cotton, 4th crop.. 
Houston black clay-surfacecorn, 1st crop.. .................................... 

................................. Houston black clay-surface-sorghum, 2nd crop.. 
.................................... Houston black clay-surface--corn, 3rd crop.. 

................................ Houston black clay-surface-sorghum, 4th crop.. 
Houston black clay--subsoil--corn, let crop. ..................................... 

................................ Houston black clay-subso~l-sorghum, 2nd crop.. .................................... Houston black clay-subsoll--corn, 3rd crop.. 
................................. Houston black clay-subsoil-sorghum, 4th crop. 

Houston black clay-surfacecorn, 1st crop. ..................................... 
Houston black clay-surface-sorghum, 2nd crop. ................................ 

..................................... Houston black clay-subsoil-~orn, 1st crop. 
................................ Houston black c!ay-subsoil-sorghum, 2nd crop.. 

..................................... Houston black clay-subsoil-rice, 3rd crop. 
.................................. Houston black clay-surface-cotton, 1st crop.. 

Houston black clay-surface-cotton, 1st crop.. .................................. 
............................................ Irving clay-surface--corn, 1st crop. 

....................................... Irving clay-surface-sorghum, 2nd crop.. 
............................................ Irving clay-subsoil--corn, 1st crop. 

........................................ Irving clay-subsoil-aorghum, 2nd crop. 
Trinity clay-surfacecorn, 1st crop. ........................................... 

....................................... Trinity clay-surface-sorghum, 2nd crop. 
........................................... Trinity clay-subsoil-corn. 1st crop. 

Trinity clay-subsoil-sorghum, 2nd crop. .....................................-. 
........................................... Trinity clay-subsoil-rice, 3rd crop.. 

14.7 
26.0 
7.5 

15.3 
27.3 
31.8 

. . . . . . . . . . . . . .  
15.9 
11.2 
8.1 
8.2 

.................... 

.................... 

44.0 
42.0 

.................... 
............... 

................... 
28.7 
22.1 
9.1 
6.8 

10.3 
9.9 

47.3 
35.6 

.................... 

.................... 

.................... 

22.8 
32.7 
18.6 
25.0 
37.8 
33.4 
43.8 
34.2 
42.0 
36.3 
33.5 
30.2 
17.2 
26.7 
18.2 
10.0 
10.3 
25.0 
18.0 
41.9 
42.2 
35.7 
33.1 
29.4 
30.9 
23.2 
27.9 
33.0 
28.7 
16.4 
53.0 
41.3 
34.4 
34.3 
37.7 

23.3 
28.5 
18.9 
22.0 
22.9 
37.5 
43.8 
25.5 
29.2 
26.0 
33.4 

.................... 

.................... 

.................... 

.................... 

.................... 
43.0 
38.5 
32.9 
24.0 
25.7 

.......... 

.. . . . . . . . .  
29.3 
32.0 
23.0 
21.0 
46.8 
49.3 
29.4 
30.1 
40.6 

34 
76 
31 
fi7 
12 
11 

.................... 

..................... 

.................... 

.................... 

.................... 

.................... 
33 
26 
10 
6 

50 
24 

57 
49 
24 
66 
23 
51 
56 
19 

1 

.......... 

.......... 

.......... 

.......... 
44 
33 

23 
14 
13 
9 

.................... 

112 
83 

.................... 

.................... 

.................... 
196 
37 

.......... 

.......... 

.......... 

.......... 
97 
68 

..................... 

. . . . . . . . . . . . . . . . . . . .  

.................... 

392 
226 
200 8 
143 0 
145 8 
75 

203 
200 $ 
133 + 
120 t' 
208 

' . . . . . . . . . .  0 .......... 
.......... 
.......... 0 

z .................... 
.................... 2 

0 .................... 
752 

z 
316 $ 
232 
114 
233 2 
314 

.......... 
152 
107 
109 
71 

605 
454 
256 
148 
339 
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Surface soil; brown to reddish-brown or red. Subsoil, red. Amite 
series. 

Surface soil, grayish or  bro~vnish. Subsoil yellow. Kalmia series. 
Surface soil, grnyisll-brown or brown; subsurface yellow; gray sub- 

soil. Leaf series. 
Surface soil, ashy-gray to black. Subsoil, ashy-gray, dark-gray, or 

I~lacli 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. Suhsoil, light-brown to yellowish- 

I~rown. Lemisville series. 
Surface soil, black or brown. Subsoil, brown, yellow, grayish or  dark- 

I~luish-gray. Soil ancl subsoil calcareous. JTouston series. 
Surface soil, brown to greenish-brown. Rul~soil, greenish-1)roxvii to 

olive-clusl;. Ellis series. 

Condensed Description of Soils of Dallas County 

Bell clay is black or clarlc-ashy-gray clay, mllicli either sllows but 
little change i n  the 3-foot section or  passes into ashy-black or clark- 
ashy-gray clay having a faint  bluish cast. T t  is very sticky when met, 
but  easily cultivated a t  t he  proper time. It is of extensive occurrence 
in  all-parts of the county, on olcl stream terraces high above the stream 
bottoms. The surface is almost level ~ v i t h  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 E lm Fork bottoms. 
Nearly all is in  cultivation. Cotton, corn, and ~orgl ium are grown but 
the soil is too light for them. It is well suited to vegetables, peanuts, 
sweet potatoes, watermelons, and fruit, such as j~eaches, grapes, plums, 
and other small fruits. 

Cahaba fine sandy loaml is a brown, grayish-brown, yellowish-brown, 
or pale-yellow friable fine sand to loamy fine sand belo~v which is a. 
red to reddish-yellow friable fine sandy clay. It occurs i n  several areas 
of more than a square mile in  extent around Irving, in  the western 
part  of the county. The surface is gently rolling with goocl drainage. 
The soil holds moisture well in  clry seasons. Most of this soil is i n  
cultivation to cotton, corn, ancl vegetables. 

Catalpa clay is a brown clay passing into light-hromn to yellowish- 
brown or  grayish clay. It occurs as bottoms along Mountain Creek 
and some of i ts  tributaries. The surface is nearly level and the drainage 
is imperfect. Cotton ancl corn, wit11 some sorgl~um, are the main crops. 

Chalk represents areas where the cl~alk-'cmhite rock9'-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 brown or slightly greenish-brown, waxy, heavy clay, 
underlain by greenish-yellow or light-greenish-brown, plastic, sticky 
(vhen wet), heavy clay. The surface is wry  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 i t  is cultivated to cotton and corn. 

Frio loam is a grayish-brown loan1 helom ivhicl; is a brown, yellowish- 
hro~vn, or yellow loam or fine sandy loam or in some places silty clay. 
It occurs in a few small areas in the wester11 part of the county along 
the West Fork of the Trinity River and along Denton Creelr. The sur- 
face is flat'and is covered by overflo~vs occasionally, but the clrainage is 
fair. Most of i t  is under cultivation. 

Houston black clay is a very clark-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- 
 ati ion to cotton, corn, and grain. 

Houston clay is a bro-wn or grayish-brown to dark-brown or clark-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 principallv 
in the southern and northeastern parts of the county. The surface js 
rolling, with many rather steep slopes. Most of it is in cultivation. 

Irving clay is a dark-ashy-gray to ashy-black or ver? clark-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- 
ag!, though usually sufficient for crops. Most of i t  is in cultivation, 
chiefly to cotton, corn, oats, sorgl~um, 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 clrainage. l lost 
of i t  is in cultivation to cotton and corn. 

Irving silt loam is a gra.y 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 
sorghum. 

Kalmia fine sand is a gray or brownish-gray, loose, fine sand, under- 
lain by pale-yellow, loose, fine sand. I t  is nearly level and has good 
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drainage, water passing downward through the loose subsoil. Most of 
i t  is cultivated to early vegetables, grapes, ancl berries. 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 i t  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, belov 
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 i t  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 nearly 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 ancl 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. Par t  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. I t  is a very rich and productive soil, and is com- 
paratively 'easy to  cultivate when hhe moisture conditions are right. 

SOILS OF ERATH COUNTY 

Twenty types of soil were mapped in ~ k t h  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. 
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mllllon 

Nitrogen 
per ccnt 
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per cent 
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Total 
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Bastrop fine sandy loam. . . . . . . . . . .  
Bastrop fine sandy loam. . . . . . . . . . . .  
Bastrop fine sandy loam. . . . . . . . . . . .  
Brackctt gravelly loam. . . . . . . . . . . . .  
Brackett gravclly loam. . . . . . . . . . . . .  
Urackett silty clay loam. . . . . . . . . . . .  
Brackett s ~ l t y  clay loam. . . . . . . . . . . .  
Rrackett silty clav loam. . . . . .  .; . . . .  
Denton clay. . . . . . . . . . . . . . . . . . . . . . .  
Denton clay.. . . . . . . . . . . . . . . . . . . . .  
Denton clay. . . . . . . . . . . . . . . . . . . . . .  
Denton clay loam. . . . . . . . . . . . . . . . .  
Denton clay loam. . . . . . . . . . . . . . . . . .  
Denton clay loam. ................. 
Denton fine sandy loam.. . . . . . . . . . . .  
Denton fjne sandy loam.. ........... 
Dcnton line sandy loam. . . . . . . . . . . . .  
Denton loam. . . . . . . . . . . . . . . . . . . . . .  
Denton loam. . . . . . . . . . . . . . . . . . . . . .  
Denton loam. . . . . . . . . . . . . . . . . . . . . .  
Erath clay . . . . . . . . . . . . . . . . . . . . . . . .  
Erath clay. . . . . . . . . . . . . . . . . . . . . . . .  
Frio fine sandy loam. . . . . . . . . . . . . . .  
Fr.0 fine sandy loam ............... 
Frio fine sandy loam. . . . . . . . . . . . . . .  

Total 
potash 
Jer ccnt 

.96 
1.08 

--- 
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. . . . . . . . . . . . . . . . . . . . . . .  Frio loam.. 
Frio silty clay loam. . . . . . . . . . . . . . . .  
Frio silty clay loam. . . . . . . . . . . . . . . .  
Frio silty clay loam. . . . . . . . . . . . . . . .  

6.56 7.3 
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. . . . . . . . . . . . . . . . .  Nimrod fine sand. 

. . . . . . . . . . . . . . . . .  Nimrod fine sand. 
. . . . . . . . . . . . . . . . . . . . .  SanSabaclay 
..................... SanSabaclay 

. . . . . . . . . . . . . . . . . . . . . .  Trinity clay. 
Trinity clay. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Trinity clay. 
. . . . . . . . . . . . .  Windthorst clay loam. 
. . . . . . . . . . . . .  Windthorst clay loam. 

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

. . . . . . . .  Windt horst fine sandy loam. ........ Windthorst fine sandy loam. 

7 . g  subsoil 
7 .0  0-8 
7 .3  8-18 
7.5 18-22 
7 .5  0-8 
7 .5  Subsoil 
7.0 Surface 
6.7 Subsoil ( i:45 1 7 . 1  Deep I Dlbsoi! 
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The Denton stony clay occupies 18.7' per cent, tlic Dcnton clay 5.7' per 
cent, ancl the Prio fine sandy loam 5.1 per cent. 

Composition of Soils. The comyositioll of the soils of Erath county 
is given i n  Table 16  ancl the interpretation of the analyses in  Table 1'7. 
The upland and first-bottom soils on an  average contain fairly good 
supplies of phosphoric acid ancl nitrogen, ancl are well supplied with 
potash. The  terrace soils are not so well supplied with pllosphoric acid 
and nitrogen. The Bastrop fine sanely loam, Rrackett gravelly loam, 
Denton fine sandy loam, Nimrocl fine sancl, JVindthorst 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 acicl as a fertilizer. With the esceptio~l or t,he Denton fine sanrly 
loam, the nitrogen is also low, the corn possibility being 18 to 28 bushels. 

None of the samples exaininecl were acid, and lnany of them are high 
in lime. 

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

Fertilizers. The soil types mentioned above ~vhicll are low in nltro- 
gen ancl active phosphoric acicl, may respond to phosphatic ailel nitrog- 
enous fertilizers when the rainfall and other climatic collclitions are 
favorable to an  increase in  yields. Fertilizers arc being usecl i n  Erath 
county a t  the present time, ancl about 450 tons was sold in  the county 
in  1930. 

Lime. No need for applications of lime is inclicated hy the analyses. 
No acid soils were found; the soils were either n ~ u t r a l  or slightly 
alkaline. 

Classification of Soil Types 

Bottom-land Soils. Surface soil, brown with a 1,ron.n suhsoil, calca- 
reous. Frio series. 

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

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

Surface soil, light-grayish-brown. Subsoil, light-brown or ysllo~v, 
showing gray mottling i n  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 ancl variegatecl, 



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

Bastrop fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Brackctt gravclly loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Brackett silty clay loam. .  
Denton clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l lenton clay loam 
Denton fine sandy loam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dcnton loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Erath clay 
Frio fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frio silty clay loam. 
Frio very fine sandy loam.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nimrod finc sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay r . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay 
Windthorst clay loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lyindthorst fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corn possibilities in 
bushels per acre Acid 

soluble 
phosphoric 

acid 

good 
good 
good 
good 
good 
.good 
good 
good 
good 
good 
good 
good 
low 
good 
good 
good 
good 

Nitrogen 

23 
28 
38 
48 
43 
38 
33 
43 
18 
33 
33 
38 
18 

"3 43 
38 
18 

Acid 
soluble 
potash 

-- 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
goocl 
good 
good 
good 
good 

Active 
phosphoric 

a c ~ d  

18 
24 
30 
4 0 
30 
12 
30 
40 
3 5 
4 5 
45 
50 
18 
35 
45 
12 
12 

Acid 
soluble 

lime 

good 
high 
high 
high 
good 
high 
h ig ti 
high 
gcjod 
high 
high 
high 
good 
high 
high 
good 
good 

Active 
potash 

. 135 
61 

245 
125 
180 
84 

135 
144 
105 
188 
21 1 
188 
7% 
73 

306 
188 
73 



Table 18-Pot experiments on soils of Erath County 

Lab. 
No. 

18214 
18214 
18210 
18210 
18211 
18211 
18211 
18211 
3378 
3378 
3378 
3378 

18212 
18212 
18213 
18213 
18213 
18205 
18205 
18206 
18206 
18207 
18207 
18208 
18208 
18209 
18209 

Type name 

--- 
Denton clay-surface--corn, 1st crop. ......................................... : . 
Denton clay-surface-sorghum, 2nd crop.. ...................................... 
Frio fine sandy loam-surface-corn. 1st crop.. ................................... 
Frio fine sandy loam-~urface-sorghum, 2nd crop. ............................... 
Frio fine sandy loam-subsoil-corn, 1st crop. .................................... 
Frio fine sandy Ioam-subsoil-sorghum, 2nd crop.. .............................. .' 
Frio fine sandy loam-subsoil-cotton, 3rd crop.. ................................. 
Frio fine sandy loam-subsoil-cowpeas 4th crop ................................ 
Nimrod fine sand-subsoil-corn, 1st crAp.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nimrod fine sand-subsoil-sorghum, 2nd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nimrod fire sand-subsoil-corn, 3rd crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nimrod fine sand-subsoil-sorghum, 4th crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay--surface-corn, 1st crop.. 

........................ ............ San Saba clay-surface-sorghum, 2nd crop. : 
San Saba clay-subsoil-corn, 1st crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
San Saba clay-subsoil-sorghum, 2nd crop.. ..................................... 
San Saba clay-subsoil-cotton, 3rd crop.. ....................................... 
Windthorst fine sandy losm-surface-corn, 1st crop. ............................. 
IVindthorst fine sandy loam-surface-sorghum, 2nd crop. .  ........................ 
Windthorst fine sandy loam-subsoil-corn, 1st crop.. ............................. 
I\'indthorst fine sandy loam-subsoil-sorghum, 2nd crop. ......................... 
n'indthorst fine sandy loam-subsoil-corn, 1st crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Windthorst fine sandy loam-subsoilsorghum, 2nd crop. ......................... 
Windthorst fine sandy loam-surface-corn, 1st crop. ............................. 
IVindthorst fine sandy loam-surface-sorghum. 2nd crop.. ........................ 
Windthorst fine sandy loam-subsoil--corn, 1st crop.. ............................. 
Windthorst fine sandy loam-tjubsoil-sorghum, 2rd crop. ......................... 

Weigtt crops in grams 
Corn possibility of plant food 
withdrawn, in bushels per acre 

Without 
potash -------- 

35.4 
40.2 
32.3 
10.2 
29.0 
30.7 
50.1 
46.8 

.................... 

47.2 
43.0 
30.9 
33.2 
25.7 
34.8 
31.0 
28.7 
31.2 
17.1 
32.0 
38.2 
22.0 
18.1 
27.2 

With 
complete 
fertilizer 

39.8 
40.5 
29.5 
23.4 
48.5 
50.0 
53.3 
41.3 
16.4 
16.9 
52.4 
32.4 
44.7 
44.1 
29.1 
29.5 
28.6 
39.7 
31.9 
24.9 
37.8 
21.5 
30.9 
35.2 
18.8 
18. G 
25.4 

Potash 

289 
20 1 
313 

268 
124 
285 
352 
3i2 

.......... 

.......... 
393 
265 
255 
111 
218 
235 
176 
214 
142 
260 
223 
237 
106 
200 
104 

--- 

Nitrogen 

.......... 
40 
17 

.................... 

...................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . , . . . . . . . . .  

34 
20 

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  
16 
78 
26 
74 
22 
65 
21 
63 

56 

Without 
~ i t rogen  

16.4 
23.5 

7.7 
24.0 

.................... 

.. . . . . . . . .  

. . . . . . . . . .  

.......... 

. . . . . . . . . . 
22.2 
12.4 

.................... 

.................... 

. . . . . . . . . . . . . . . . . . . .  
8.7 

24.7 
11.8 
25.1 
11.0 
22.0 
11.1 
20.5 
15.5 
19.0 

Phosphoric 
acid 

24 
24 

. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.................... 
.................... 

6 

7 
3 

30 
2 1 

.......... 

.......... 

.......... 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . .  

.......... 

.......... 
.................... 

.......... 

Without 
phosphoric 

acld 

1 7  7 
22.1 
23.6 
12.3 

..................... 

. . . . . . . . . . . . . . . . . . . .  

.................... 

2.9 
3.7 
7.5 
2.1 

21.6 
20.8 

12.2 
17.1 
6.3 

14.3 
3.8 
9.3 

14.4 
15.5 
3.4 

11.8 
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red, maroon, purple, gray, brown ancl bright-gellonr colors are Eo~~ncl. 
Soil is  calcareous. Era th  series. 

Surface soil, black. Subsoil, dark-gray or broivn to a lighter grnyisll 
or yellowish-brown. Soil calcareous. 8an Saba series. 

Surface soil, very light grayish-brown or yellon-ish-lwo~vii to  ahnost 
white. Soil is  calcareous. Brackett series. 

Surface soil, brown to dark-brown. Subsoil, light-bron-n to yllomish- 
hrown. Soil is calcareous. Lewisrille series. 

Surface soil, brown to reddish-brown. Snl?soil, r~c1 more or less mot- 
tled with yellow. Bastrop series. 

Condensed Description of Soils of Erath County 

Bastrop fine sandy loam consists of b r o t ~ n  to reddish-brown fine sandy 
loam to loamy fine sancl, uilclerlain by red stiff clav mottled with !-ellow 
gray. It occurs i n  the Palnxy, Armstrong, and Rosque Valleys, on 
benches not subject to overflow. It has good surface ancl nnderclrainag~. 
The area is small and most of i t  is under cultivation. 

Rrackett gravelly loam is a light-gray, grayish-brown, or hrownisli- 
pray friable gravelly loam or gravelly clay loam, passing into gmyish- 
jellow or cream-colored gravelly, marly clay or silty (:lay loam wit11 
some lajers of gravelly clay loam. It occupies gently to rather steep 
slopes aiicl in  places is gullied. The surface drainage is aclequate. The 
area is small ancl 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 l i i~ iy  material. 
The area is small. None of it is cultivatecl ancl i t  furnishes only poor 
pasturage. 

Denton clay is ;l brown to dark-ljrown clay passing into lighter clay 
and then into yellowish-brown friable clay, which contains limy material. 
Tt occurs most extensively in the prairies from Selc1ei.1 to Cliallc IIoun- 
lain, and scatteringly on the high divides. The surface drainage is ade- 
quate. The underdrainage is moderately good. It is a strong, produc- 
tire soil and practically all cultivated. 

Denton clay loam, is a brown to clark-brown friable clay loaiil, in  places 
ranging to nearly black, underlain by a light-brown or yello~vish-brown 
friable clay loam or clay, with some whitish limy material. It is widely 
rlistributecl over the county. The surface is gently to nioclerately sloping, 
and seldom gullied. It is important because i t  is the bcst soil on many 
farms partly consisting of rough and stony soils. Most of i t  is planted 
to cotton, corn, oats, and the grain sorghums. This soil is rather 
droughty, and i t  is most productive i n  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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loan1 to clay. I t  occurs in many arcas scattered througll the central 
and southern parts of the county. It has a gently sloping to moderately 
sloping surface, and is well suitecl to farming operations. Good surface 
clrainage is  provided by nummerous clra~vs ancl streams. It procluces 
very well i n  average seasoils, but crops clo not succeed on i t  so well i n  
clry seasons. 

Denton loam co~lsists of a l~ron-11 to cIark-l)row11 Frial~le loan1 lxissing 
into lighter brown or ycllo~vish-l)ro1~11 Iriahlc silty clay loan1 or clay. 
I t s  principal use is for pasture. 

Denton stony clay consist of dark-l~rown clay ui~dcrlain 1)y grayish 
or yellowish-brown, friable, calcareous clay resting on marl or lime- 
stone a t  clepths ~ a r y i n g  from about 10 to 30 inches. Limestone frag- 
ments are scatterecl over the surface and through the soil a n ~ l  subsoil. 
It is almost entirely i n  pasture. 

Erath clay is a bronrn to light-bro~vn clay, passing into heavy c l a ~  of 
1-arious colors. I n  places this subsoil clay is i n  the upper part dark red 
mottled with purple alicl in  the lo~ver part  gray or yello~v; in  other 
places the layers are reversed. The surface is gently sloping ancl eroded 
in  places. The drainage is good. It is of small area, little cultivatecl, 
but  used for pasture. 

Frio fine sandy loam is a bro~vn or grayish-brown to dark-bro~vri fri- 
ble fine sancly loam to loamy fine sancl passing into lighter-brown fine 
sancly loam, which continues with variations to considerable clepths. 
The largest areas are along the Bosque River. The surface is flat, but 
both surface clrainage 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 cultivatecl. 

Frio loam consists of brown to  dark-brown loam passing into lighter- 
brorvn or grayish-brown friable loam to siltg clay loam, underlain by 
light-gray or light-jellowish-brown, moderately calcareous loan1 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 count,y. 

Frio silty clay loam consists of a brown to dark-bro~vil friable silty 
clay loam or silt loam passing abruptly into brown silty clay loam, 
underlain hy brown or clark-brown silty clay, which grades into grayish- 
brown friable to slightly clense silty clay. It is first-bottom land. The 
surface is flat or gently sloping, with good surface clrainagc. Tlle larger 
par t  is planted to cotton, corn, ancl 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 i n  the Paluxy, Arm- 
strong, and Bosque bottoms. It has a flat surface and is  snbject to 
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overflow. TVhile total area is small, i t  is prized as good farming lancl, 
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, ancl this in  tu rn  into yellomish- 
brown friable clay to clay loam. It occurs chiefly along South Pnluxy 
ancl Richarclson Creeks. The  topography is flat to sloping. Surface 
drainage is excellent, and the porous snbstratum provides good under- 

' 

drainage ancl aeration. The  area is too small to be of much importance, 
but the soil yields mell. 

Nimrod fine sand is a gray or light-grayish-brown, loose fine sand, 
below which is a very light-yellowish or grayish-jello~v, incoherent fine 
sand. It occurs in scatterecl areas on flattisll clivides, s~vales, ancl hill- 
sides with very gently to rather steep slopes. The soil remains cold and 
met late in the spring. It is relatively unimportant because of i ts  
slnall extent ancl its natural deficiencies. The princilxil crops are cot- 
ton, corn, and peanuts. 

San Saba clay consists of black heavy clay, ~ulderlain by dark-brown 
clay, passing beneath into grayis11 or yellowjsh-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 i n  the  
county and practically all of i t  is cultivated. I n  dry years crops fail 
except in  seepy spots. 

Trinity clay consists of very clark-brown to black clay, underlain by 
ciark-l1ron7n, clark-ashy-gray, grayish-brown, or ~ e l l o ~ v i ~ 1 ~ - l ~ r o ~ ~ m  calcare- 
ous clay. I t  occurs in the hottolns of streams in  all parts of the county. 
The surface is faintly sloping to flat. The  drainage is fairly goocl but 
the land is subject to orerflo~v. It is not very extensive, but  i t  is prac- 
tically all under cultivation, ancl is regarcled as one of the best soils i n  
the county. 

Windthorst clay loam is a redclish-brown clay loam to brown sa~icly clay 
loanl, passing into red or I)rownish-red heavy clay, which in places is 
mottlecl with yellow ancl gray in  the lower depths. The clay subsoil is 
usually quite stiff. This type is small in  estcnt, and little of i t  is cul- 
tivatecl. I ts  principal use is for pasture. 

Windthorst fine sandy loam consists of 1)romn to gr~~i~ll-br01V11 loamy 
fine sand to fine sandy loam, underlain by stiff recl clay or fine sandy 
clay, mottled with yellow. The topography ranges from nearly flat ancl 
gently undulating or sloping to rather steeply sloping and gulliecl. The 
subsoil is impervious ancl rather unfavorable to  unclerclrainage ancl aera- 
tion. It is the most extensive ancl inlportant soil type i n  the county. 
It is mell suited to growing crops under the prevailing climatic condi- 
tions, and is easy to cultivate. >lost of i t  is culti~7atecl to cotton, corn, . 
and peanuts; i t  is also suitable for orchards. 
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Windthorst stony fine sandy loam consists of reddish-brown to brown 
loamy fine sand to fine sandy loam, underlain by red or brownisll-red 
fine sandy clay to stiff clay with lenses of yellowish sandy material. It 
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 ancl in the soil. Prac- 
tically none of i t  is cleared or cultivated. 

SOILS OF HARRIS COUNTY 

The soils of Harris county are separated -into series on the basis of 
common origin ancl 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 ~TToods region is fonnd in the northern part, though it  ex- 
tends to some other parts. 

The soil types of the Coast Prairie are classed as Lake Charles, Edna, 
Jlorse, Acaclia, Harris, Katp, and Hockley series. 

The upland soil types of the interior Flat TTToods are classecl as 
Norfolk, Orangebnrg, 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 
Clharles clay loam 16.8 per cent, the Katy fine sandy loam 11 per cent, 
the Acaclia very fine sandy loam 7.4 per cent, and the Acadia clay 5.2 
per cent. The other types occupy relatirely small percentages of the 
county. 

Composition of Soils. The arerage analyses of the soils of Harris 
county are given in Table 19 and the interpretation of the analyses 
in Tahle 20. The soils of this county are, on an average, somewhat 
lo117 in nitrogen, active phosphoric acid and active potash though better. 
supplied with potash than mith the. others. The Flat ~ ~ 7 0 0 d s  soils of 
the upland average the lo~vest, the Coastal Plain soils come next, and 
the first-bottom soils are the best, on an average. Tlie corn possibility 
(Table 20)  for acti~re phosplloric acid is 12 to 24 bushels per acre, 
with the esception 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, whicl-1 is 33; the Harris clay, which 
is 5 8 ;  the Lake Charles clay, which is 38;  the Ochlockonee clay, which 
is 38, and the Trinity clay, ~vhich is 63. The active potash is also low 
in many of the samples, being less than 62 jn a11 escept sis of the 
soil types. 

Many of the samples of Harris county soils are slightly acid, llavillg 
a pH slightly lower than 6, but most of the samples mith an acidity 
lower than p H  G (Table 19) are subsoils. The surface soils which are 
acid, include Acadia clay, T~ufkin clay loam, Norfolk fine sand, Och- 
lockonee sai.1~1, Susquehaniia clay loam, ancl Susquehanna fine randy 



Table 19.-Analyses of soils of Harris County 

Active ( ~ i t r o g e n  / ~ o t a ~  1 p c .  1 ~ o t a l  
per cent phos. ac. potash 

per cent million per cent 

Acadia clay.. . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  Acadia clay. ................. Acadia clay loam. . . . . . . . . . . . . . . . . .  Acadia clay loam. . . . . . . . . . . . . . . . . .  Acadia clay loam. 

. . . . . . . . . . . .  Acadia fine sandy loam. . . . . . . . . . . . .  Acadia fine sandy loam. . . . . . . . . . . . .  Acadia fine sandy loam. 
. . . . . . .  Acad/a very flne sandy loam.. 
....... Acad~a very fine sandy loam.. . . . . . . .  Acadia very fine sandy loam. . . . . . . . . . . . .  Caddo fine sandy loam. . . . . . . . . . . . .  Caddo fine sandy loam. . . . . . . . . . . . .  Cacido fine sandy loam. 

. . . . . . . . . . . .  Caddo fine sandy loam. 
. . . . . . . .  Eclna very finc sandy loam.. 

Edna very fine sandy loam.. . . . . . . . .  .029 
. . . . . . . .  Edna very fine sandy loam.. .023 

Harris clay. . . . . . . . . . . . . . . . . . . . . . . .  .211 
Harris clay. . . . . . . . . . . . . . . . . . . . . . . .  .068 

. . . . . . . . . . . .  Harris fine sandy loam. .004 
Harris fine sandy loam.. . . . . . . . . . . . .  .026 

. . . . . . . . . .  Hockley fine sandy loam.. .066 

. . . . . . . . . .  Hockley fine sandy loam.. .037 
Hockley fine sandy loam.. . . . . . . . . . .  .053 
Kalmia fine sandy loam.. . . . . . . . . . . .  .OI)O 
Kalmia fine sandy loam.. . . . . . . . . . . .  .030 
Kalmia fine sandy loam. . . . . . . . . . . . .  .020 

. . . . . . . . . . .  Kalmia fine sandy loam.. 
. . . . . . . . . . . . . . . . . . . . .  Kalmia sand.. 

. . . . . . . . . . . . . . . . . . . . .  Kalmia sand. 
. . . . . . . . . . . . .  I<aty finc sandy loam.. 
............. Katy fine sandy loam.. 
. . . . . . . . . . . . .  Katy fine sandy loam.. 

. . . . . . . . . . . . .  Katy fine sanc?y loam.. 
. . . . . . . . . . . . . . . .  Lake Charles clay.. 
................ Lake Charles clay.. 

. . . . . . . . . . . . . . . . .  Lake Charles clay. 

Acid Active Acid 
soluble potash soluble Basicity Reaction Depth, 1 potash 1 7 1 lime 1 per cent 1 pH / inches 

per cent mllllon per cent 

.I------ 
0-6 
6-36 

Surface 
Subsoil 

16-36 
0-6 
6-1 8 

18-36 
Surface 
Subsoil 

15-36 
0-5 
5-1 8 

18-24 
24-3 6 

Surface 
Subsoil 

Subsoil 
Deep 

0-6 
6-36 
0-1 0 

10-3 6 
Surface 
Subsoil 
26-36 

Suriace 
Subsoil 
Deep 

subsoil 
15-30 

Surface 
Subsoil 
Surface 
Subsoil 
Deep 

Subsoil 
15-24 

Surface 
Subsoil 
Deep 

Subsoil 



Table 19.-Analyses of soils of Harris County-Continued. 

Lake Charles c lay. .  . . . . . . . . . . . . . . . .  
Lake Charles clav loam. .  . . . . . . . . . . .  
Lake Charles cla; loam. . . . . . . . . . . . .  
Lake Charles clay loam. . . . . . . . . . . . .  
Lake Charles very fine sandy loam. . .  
Lake Charles very fine sandv loam. . .  
Lake Charles very fine sand? loam. . .  
Lake Charles verv fine sandy loam. . .  
Lufkin clay loam:. . . . . . . . . . . . . . . . . .  
Lufkin clay loam. . . . . . . . . . . . . . . . . . .  
Luf kin clay loam. . . . . . . . . . . . . . . . . .  
Xlorsc c lay. .  . . . . . . . . . . . . . . . . . . . . . .  
klorse clay. . . . . . . . . . . . . . . . . . . . . . . .  
Morse clay..  . . . . . . . . . . . . . . . . . .  : ... 
Morse fine sandy loam. .  . . . . . . . . . . . .  
Morse fine sandy loam. .  . . . . . . . . . . . .  
lZlorse fine sandy loam. . . . . . . . . . . . . .  

. . . . . . . . . . . .  Morse fine sandy loam. .  
Norfolk fine sand. . . . . . . . . . . . . . . . . .  
Norfolk fine sand. . . . . . . . . . . . . . . . . .  
Norfolk fine sand. . . . . . . . . . . . . . . . . .  
Norfolk sand.  . . . . . . . . . . . . . . . . . . . . .  
Norfolk sand. . . . . . . . . . . . . . . . . . . . . .  
Norfolk very fine sandy loam.. . . . . . .  
Norfolk very fine sandy loam. . . . . . . .  
Norfolk very fine sandv loam.. . . . . . .  
Norfolk very fine sand$ loam.. . . . . . .  
Norfolk very fine sandy loam.. . . . . . .  

. . . . . . . . . . . . . . . . .  Ochlockonee clay. 
Ochlockonee clav. . . . . . . .  

. Ochlockonee cia-. . .  : : : . .  : : : : . .  : : : 
Ochlockonee fine sand.  . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Ochlockonce fine sand.  

. . . . . . . . . . . . .  Ochlockonee fine sand.  
Ochlocltonee fine sandy loam. . . . . . . .  
Ochlockoriee fine sandv loam. . . . . . . .  

. . . . . . .  Ochlockonee fine sandy loam. 

Total 
Phos. Ac. 
per cent 

,015 
.031 
.020 
.014 

.021 

.015 

.016 

.010 

.018 

.012 

.011 

.044 

.025 
,019 

.030 

.024 
. . . . . . . . .  

.024 

.027 

.014 

.011 

.024 

.018 

.078 

.01X 

.015 
,020 
.019 
.047 
-039 
.031 
.021 
.012 
.013 
.030 
.033 
.040 

Nitrogen 
per cent 

.045 
,090 
.047 
.023 

.070 

.042 

.046 

.017 

.048 

.029 

.022 

. I52 

.047 

.065 

.069 

.043 

.039 

.057 
,073 
.021 
,015 
.040 
.010 
.06G 
.027 
.017 
.022 
.036 
3 
.082 
.089 
.043 
.010 
.O31 
.060 
.017 
.053 

Active 
Phos. Ac. 

per 
million 

23 
20 
24 
2G 

3 8 
29 
12 

16 
26 
1 G 
12 

39 
12 
1 3 

27 
13 
11 

13 
17 
13 
16 
2 6 
15 
29 
13 
10 
10 
10 
40 
:3 2 
24 
19 
12 
14 
20 
18 
26 

Total 
potash 

per cent 

.75 

.33 

.37 

.24 

.20 

.22 

.25 

. 1.5 

.27 

.36 

.29 

.73 . $16 

.81 

.42 

.41 

. GO 

.48 

.18 

.21 

.25 

.34 

.29 

. 34 

.30 

. 30 

.40 

.46 

.80 

. :)7 

.72 

.74 

.72 

.13 

.66 

.90 

.94 

Acid 
soluble 
potash 

per cent 

- - - - ~ ~ ~ ~ ~ ~  
.43 
.14 
.16 
. l l  

.10 

.10 

. l l  

.06 

. 19 

.09 

.27 

.20 

.:35 

.26 

.17 

.19 

.14 

-14 
0 9  
.08 
.10 
.04 
.09 
.10 
.OX 
.11 
.07 
. l l  
. I 7  
. I 8  
.22 
.07 
.21 
.08 
. 05 
.08 
. I 2  

Active 
potash 

m$%n 

80 
77 
74 
87 

108 
78 
85 

88 
9 0 
84 
67 

188 
130 
135 

123 
117 
214 

129 I .) 

87 
179 
88 
38 

144 
84 
66 
99 
88 

125 
152 
188 
66 
54 
70 

103 
104 

1 86 

Acid 
soluble 

lime 
per cent 

1.33 
.42 
.54 

1.23 

.25 

.25 

.32 

.40 

.21 

.20 

.22 

.43 
4.55 

.61 

.32 

.35 

.37 

.60 

. 14 
. .07 

.06 

.16 

.07 

. I 5  

.03 

.07 

. OX 
,051 

1 .31  
.98 
.95 
. I 6  
.07 
.32 
.15 
. I 3  
.21 

Reaction 
p H  

7 . 3  
6 .7  
6 . 8  
7 .4  

6 .5  
6 . 7  
6 . 4  

7 . 1  
5 . 7  
5 . 9  
6 .1  

6 .3  
6 .5  
6 .5  

6.5 
6.1 
5.7 

:. 8 .> . 0 
6 .2  
6 .4  
7.2 
6 .5  
6.7 
6 .8  
6.1 
5 . 6  
5 .1  
7.2 
7.0 
6 .8  
6.2 
6.4 
6 .2  

9 .3  5 
5 .6  

Basicity 
per cent 

.24 

.97 
1 .06 
1.68 

.49 

. 59 

.59 

.55 

.18 

.20 

.35 

.78 
5.05 

.98 

.48 

.49 . 63 

.95 

.23 

.10 

.12 

.25 

.10 

.35 

.15 

.15 

.20 

.20 
2.15 
1.55 
1 . 4 0 ,  

.34 

.29 

.25 
0 
.30 
.45 

Depth 
inches, 

20-26 
Surfac.e 
Subsoil 
Dcep 

Subsoil 
Surface 
Subsoil 
Dcep 

Subsoil 
15-24 

Surface 
Subs011 
Deep 

Subsoil 
Surface 
Subsoil 
Deep 

Su hsoi 
Surface 
Subsoil 
Deep 

Subsoil 
15-24 

Surface 
Subsoil 

18-36 
0-5 
5-30 
0-4 
4-10 

10-18 
18-26 
26-36 

Surface 
Subsoil 
15-36 
0-6 
6-18 

18-36 
0-6 
6-18 

18-36 



Ochlockonee sand. . . . . . . . . . . . . . . . . .' 
Ochlockonee sand. . . . . . . . . . . . . . . . . . 
Ochlockonee sand. . . . . . . . . . . . . . . . . . 
Orangeburg fine sandv loam. .  . . . . . . . 
Oranqcburg fine sand? loam.. . . . . . . . 
Oran:eburg fine sandy loam. .  . . . . . . . 
Orangeburg fine sandy loam. .  . . . . . . . 
Susquchanna clay loam. . . . . . . . . . . . . 
Susquehanna clay loam. . . . . . . . . . . . . 
Susquehanna clay loam.. . . . . . . . . . . . 
Susquchanna clav loam. . . . . . . . . . . . . 
Susquehanna fine sandy loam. .  . . . . . . 
Susquchanna fine sandy loam.. . . . . . . 
Susquehanna fine sandy loam.. . . . . . . 
Susquehanna fine sandy loam. .  . . . . . . 
Tidal marsh..  . . . . . . . . . . . . . . . . . . . . . 
Tidal marsh..  .. . . . . . . . . . . . . . . . . . . . 
Trinity c lay. .  . . . . . . . . . . . . . . . . :. . . . 
Trinity clay. . . . . . . . . . . . . . . . . . . . . . . 
Trinity c lay. .  . . . . . . . . . . . . . . . . . . . . . 

I 5 . 7  1 ~ e e p  
Subsoil 

1-$-26 
0-8 
8-16 

16-24 
24-36 

Surface 
Subsoil 
Deep 

Subsoil 
15-24 



Table 20.-Interpretation of analyses of surface soils of Harris County. 

Acadia c l ay . .  . . . . . . . . . . . . . . .  
Acadia clay loam. . . . . . . . . . . .  
Acadia fine sandy loam. . . . . .  
Acadia very fine sandy loam.  

. . . . .  Caddo fine sandy loam. .  
Edna very fine sandy loam. .  . 
Harris c lay . .  . . . . . . . . . . . . . . . .  
I-Iarris fine sandy loam. .  . . . . .  

. . . . .  Hockley fine sandy loam. 
. . . .  Kalmia fine sandy loam. .  

. . . . . . . . . . . . . .  Kalrnia s a n d . .  
. . . . . .  Katy fine sandy loam. .  

Lake Charles clay. . . . . . . . . . .  
. . . . .  Lake Charles clay l o a m . .  

Lake Charles very fine sandy 
Lufkin clay loam:. . . . . . . . . . .  
Morse c lay . .  . . . . . . . . . . . . . . . .  

. . . . .  Morse fine sandy loam. .  
. . . . . . . . . .  Norfolk fine sand. .  

. . . . . . . . . . . . . .  Norfolk s a n d . .  
Norfolk very fine sandy loam 

. . . . . . . . . . .  Ochlockonee' clay. 
. . . . . .  Ochlockonee fine s and . .  

Ochlockonee fine sandv loam. 
. .  . . . . . .  Ochlockonee sand. .  :. 

Orangeburg fine sandy loam. . 
. . . . . .  Susquchanna clay loam.  

Susquchanna fine sandy loam. .  
. . . . . . . . . . . . . . . .  'Tidal marsh. 

Trinity clay. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corn possibilities in 
bushels per acre 

Active 
Nitrogen phosphoric Active 

-- 
1 acld I potash 

good 
low 
low 
low 
low 
low 
good 
fair 
low 
fair 
low 
low 
good 
good 
low 
low 
good 
low 
low 
low 
low 
m o d  
low 
low 
low 
low 
low 
low 
good 
good 

Acid 
soluble 

phosphoric 
acid 

low 
fair 
low 
low 
low 
low 
good 
low 
low 
low 
good 
fair 
fair 
fair 
low 
good 
fair 
good 
fair 
low 
1 o\v 
fair 
fair 
low 
low 
low 
fair 
low 
good 
good 

Acid 
soluble 
potash 

Acid 
soluble 

lime 

good 
good 
low 
good 
low 
fair 
good 
fair 
fair 
fair 
fair 
fair 
good 
good 

good 
good 
good 
good 
good 
fair 
high 
good 
fair 
qood 
lair 
fair 
fair 
good 
high 
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loam. The soils of the  Lake Charles series, which occupy large areas: 
are not acid, but neutral, ancl contain good amounts of lime. 

Pot Experiments. The results of pot esperiillents on some samples 
of soil from Harris county are given in  Table 21. Most of the sanrples 
respond to applications of nitrogen and phosphoric acid, as is shown 
hy the increased weights of the crops grown with the complete fer- 
tilizer compare(1 with the weight of the crop which did not remove 
nitrogen or phosphoric acid. For  example, the sample of Acadia rer? 
fine sandy loam gave 41.7' grams of corn with complete fertilizer, and  
22.7 grams n~hen pllosphoric acid mas not supplied. The amount of 
phosphoric acid remored I)y the 22.1 prams of corn mas equiralent t o  
33 bushels of corn per acre. Lo~ver quantities of crop were proclnce[l 
in  subsequent crops. 

, A deficiency in crops also occurred mhen potash TTRS the missing plant 
food on some of the soils, hut many of the samples gave u p  enough 
potash for large crops. Potash may be deficient i n  these soils after 
they hare been under cultivation. 

Fertilizers. The analyses inclicate tha t  nitrogen ancl phosphoric acid .- 
in fertilizers are neeclecl on many of the  soils, for staple crops such as 
corn or cotton, and especially for truck crops. Potash also is iieecled 
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 heen i n  cultivation a few years, the need for fertilizer 
mill be correspondingly increasetl. The w e  of superphosphate eren on 
grazing land is adrisahle rvllen the cattle chew bones or suffer iron1 
loin disease. 

Lime. Lime is not ncecled for soils of the Lake Charles series. The  
analyses inclicate little nectl for lime for cotton or corn, on m y  of the 
soils. Applicatiolls of lime r~oul(l  be aclvisable on soils with a p H  be- 
low 6, where alfttlfa, c lo~er ,  or peanuts are to be grown. 

Saline Spots. Small spots clue to alkali are of frequent occurrence 
on some of the soil types in  this county. Some of the spots are clne to 
causes other than alkali. ~ I n a l ~ s e s  of some of the salty spots are given 
in Table 22. The preclominant salts are chlorides, but some sodium 
carbonate, a black alkali, is also present. 

Classification of Soils 

Coast Prairie Region. Surface soil, rlarlr-hrom~n to black. Subsoil, 
(lark-brown to \)lack-deeper subsoil, ash!--gray, no limestone present. 
Lake Charles series. 

Surface soil,. grayish-brown and ash?-gray. Subsoil, stiff ancl heavy 
of light ashy-gray or mottled ashy-gray or pale-yellow. Iron concre- 
tions present in suhsoil in Fome area9. Acadia series. 



Table 21.-Pot experiments on soils of Harris County 

Corn possibility of plant food 1 weight crops in g r a m  withdrawn, ~n bushels per acre -- 
Type name With Without 

complete Without phosphoric Without Nitrogen Phosphoric Potash 

- 1 fertilizer 1 nitrogen 1 acid potash 1 acid 1 --- -- 

.... . . . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-surface-corn, 1st crop. 
. . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-surface-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-surfacecorn, 3rd crop.. 
. . . . . . . . . . . . . . .  Acadia very fine'sandy loam, probably-surface-sorghum, 4th crop.. 

. . . . . . . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-subsoil-corn, 1st crop 
. . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-suhsoil-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-subsoil-corn, 3rd crop.. 
. . . . . . . . . . . . . . . .  Acadia very fine sandy loam, probably-subsoil-sorghum, 4th crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sa.ndy loam-surface-corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-surface-knfir, 2nd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hocklcy fine sandy loam-surface-cotton, 3rd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-surface-rice, 4th crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-subsoil-corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-subsoil-kafir, 2nd crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-subsoil-cotton, 3rd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hockley fine sandy loam-suhsoil-rice, 4th crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam, probab!y-surface-corn, 1st crop.. 

. . . . . . . . . . . . . . . . . . . . .  Katy finc sandy loam, probably-surface-sorghum, 2nd crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . .  ICaty fine sandy loam, probably-surface-corn, 3rd crop.. 

. . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam, probably-surface-sorchum, 4th crop. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam, probat)ly-surfacecorn, 5th crop.. 

. . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam, probably-surface-cowpeas, 6th crop. 
. . . . . . . . . . . . . . . . . . . . . . .  ICaty fine sandy loam, probahl y-surface-cotton, 7th crop. 

. . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam, probably-surface-sorghum, 8th crop. 
. . . . . . . . . . . . . . . . . . . . . . . . .  Kat,y fine sandy loam, probab!y-surface-rice, 9th crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ICaty fine sandy loam-suhsoil--corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam-subsoil-sorghum, 2nd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam-surface-corn, 1st crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ICaty fine sandy loam-surface-kafir, 2nd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam-surface-cotton, 3rd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam-surf:tce--rice, 4th crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Katy fine sandy loam-subsoil-corn,.lst crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I h t y  fine sandy loam-subsoil-kafir, 2nd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iiaty fine sandy loam-subsoil-cotton, 3rd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iiaty fine sandy loam-sul)soil-rice, 4th crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay, probably-surfacc--corn, 1st crop.. 

. . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay, probably-surface-sorghum, 2nd crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charlc? clay, probably-surface-corn, 3rd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay, probablv-s~~rface-sorghum, 4th crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay, prohnt~ly-surface-corn, 1st crop. 

. . . . . . . . . . . . . . . . . . . . . . . .  T,ake Charles clay, probably-surface-sorghum, 2nd crop. 



5649 
5649 
5649 
5649 
5650 
5650 
5650 
7357 
7357 
z357 
r357 
7358 
7358 
7358 
7358 

20579 
20579 
20580 
20580 
20581 
20581 
20728 
20728 
20729 
20729 
5710 
5710 
5710 
5710 
5711 
5711 
5711 
5711 
5711 
5711 
5711 
5711 
5711 
5711 
9347 
9347 
9347 
9347 
9348 
9348 
9348 
9348 
9348 

20720 
20720 
20720 
20720 

Lake Charles clay. probably-surfacccorn. 3rd crop ............................. 
Lake Charles clay.probably-surface-sorghum. 4.th crop .......................... 
Lake Charles clay. probably-surface-corn. 5th crop .............................. 
Lake Charles clay. probably-surface-sorghum. 6th crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-sul~soil-cor~l. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charlea clay. probably-w~bsoil-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-surface-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-surface-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Cllarles clay. probably-surface-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-surlace-corn. 4th crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-subsoil-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. prol~ably-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay. probably-subsoil-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Ch~rlcs  clay. probably-subsoil-sorghum. 4th crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-surface-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-surface-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay-subsoil-corn. 1st crop 
Lake Charles clay-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-subsoil-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-surface-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-surface-kafir. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-subsoil-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay-subsoil-kafir. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-surface-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-surfacc-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 . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . .  
La, ke Charles clay loam. prol~ably-subsoil-sorhm. 4th crop . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. prohnbly-subsoil-corn. 5th crcp . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-sorghum. 6th crop . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-corn. 7th crop . . . . . . . . . . . . . . . . . . . . . . . . .  
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. prohahly-surface-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-surface-sorghum. 4th crop . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. prohahly-subsoil-sorghum. 2nd crop . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-corn. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-suhsoil-sorghum. 4t8h crop . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam. probably-subsoil-rice. 5th crop . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam-surface-corn. 1st crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam-surfacckafir. 2nd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam-surface-cotton. 3rd crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam-surface-rice. 4th crop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Lab. 
No. 

Table 21.-Pot experiments on soils of Harris County-Continued 

Type narre ith Without. 
complete W~thont  phosphor~c W~thout  Nitrogen Phosphoric Potash 
fertilizer I nitrogen ( acid / Dotash I I acid I 

Weight crops in grams 
- 

Lake Charles clay loam-subsoil-corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay loam-subsoil-kafir, 2nd crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay loam-subsoil-cotton, 3rd crop. 

Lake Charles clay loam-subsoil-rice, 4th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles clay loam-surface--corn, 1st crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay 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 crcp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Charles clay loam-subaoil-kafir, 2nd crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lake Cllarles clay loam-subsoil-cotton, 3rd crop. 

Lake Charles clay loam-subsoil-rice, 4th crop.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Lake Charles very fine sandy loam, probably-surface-kafir 

. . . . . . . . . . . . .  Lake Charles very fine sandy loam, probably-subsoil-corn, 1st crcp. .  

. . . . . . . . . . . . .  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 crop. 
. . . . . . . . . . . .  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-cotton, 3rd crop.. 

Corn possibility of plant food 
aithdrawn, in bushels per acre 
------ 

. I . .  .-. . . . . .  . I  305 
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Surface soil, bromr11. Subsoil, mottled l~romnisll-red and yellow with 
iron  concretion^ present. Jlorse series. 

Surface soil, light-gray faintly mottlecl with grayish-brown or dark- 
gray. Subsoil, light-gray almost ~vhite, some mith pale-yellow o r  gray- 
~sh-yellow mottlings. Edna series. 

Surface soil, (lark-bro~~'i1 finely mottled with dark-l~luish-gray ancl 
light-brown. Suhject to orerflo~v from Gulf. Harris  series. 

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

Surface soil, light-l~rown or brown, with light-gray mottled with 
light-brown, yellow, yello~~rish-brown subsurface. Subsoil, clay of Ileavy 
clay mottled gray anrl yellow. 1<ecldisl~-l~romn and ~-ellom-l1ro1r7n con- 
cretions. Katy series. 

Surface soil, 11ronrn with yello~~ish-brown or light-bro\irii snhsurfac~. 
Subsoil, mottled yellow ancl gray or ashy-gray hear? clap. Hockley 
series. 

Bottom-land Soils. Surface soil,' dark l~romn. Snl)soil, light soil is 
calcareous. Bottom-lancl. Trinity series. 

Surface, brown with light or pellowjsh-l)ro~vn subsoils mottled ~ v i t h  
gray. Ochlockonee series. 

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

Upland Soils of Interior Flat Woods. Surface soil, gray or grayish- 
brown with recl friahle sul~soil. Orangel~urg series. 

8-tlrface soil, light gray mith yellow or pale-yellow friable snbeoil. 
Low in lime occurring on flat lancl. Xorfolk series. 

Surface soil, hrowiiish-gray or brown ~vi th  heav;~ dense clay snl~soil 
mottled with red and yellow or red, yellow, ancl gray. Susquehanna 
series. 

Surface soil, ashy-gray or p a ? .  Su1,soil ancl substratllnl hear-? dense 
clay, light-gray with some pale-yellon- or ~ e l l o ~ v  mottling. Lime con- 
tent low. Lufkin series. 

Surface, l~rownish-gray or gray. Grayish-yellow or pale-yellow sub- 
surface and pale-yellow subsoil, lolver portions mottlecl with gray ~ n c l  
 ello om. Cadclo series. 
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Condensed Description of Soils of Harris County 

Acadia clay is an nplancl Coast Prairie soil wit11 brownish-gra:, 
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 mottlecl with yellow, gray, or 
(lark-gray clay, mottlecl with light-gray, underlain by tough gray or 
light-gray clay, in many places showing yellow mottling ancl here ancl 
there some recl mottling in  the upper part of the subsoil. It is all 
forested. Little is under cultiration to corn, cotton, sorgo, ancl 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 n stiff gritty clay mottled with gray, yellow, 
bluish-gray, ancl yellow. Tlie 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 sancly loam, below which is the subsoil, which is a mottlecl 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 bromn- 
ish-gray loamy fine sancl or fine sandy loam surface, underlain by pale- 
yellow or grayish-yellow fine sand or loamy fine sand, which grades into 
mottled gray and yellow friable fine sandy clay loam material, helow 
which occurs gray or grayish-yellow gritty clay mottled mith yellow 
and some red, and containing enough fine sand to render i t  fairly fria- 
ble. It occupies flat or gently undulating areas. It is a forested soil 
of small extent, and occurs in the extreme northern part of the count?. 
Cleared areas are usually utilized for pasture. 

Edna very fine sandy loam is a Coast Prairie uplancl soil, with brown- 
ish-gray or ashy-gray very fine sandy loam surface, underlaia by gray 
very fine sandy loam with yellowish-brown or pale-yellow ancl 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 ancl depressions. Practically none 
of the land is cultivated. 

Harris clay is a Coast Prairie uplancl soil mith a (lark bluish-gray, 
dark-brown or black clay surface so!l, underlain by a plastic ancl 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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mind-blown salt water. It is of slight extent. None of i t  is in  rnlti- 
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 hetnreen areas oC tidal marsh and the 
higher prairie soils and is subject to overflo~v by wincl-blown salt water 
from the Gulf. The surface is flat, the drainage poor, and none is i n  
cultivation. 

Hockley fine sand is a Coast Prairie upland soil. The surface is a 
l i g h t - b r o ~ ~ ~ n  or  grayish-brown loamy fine sand underlain by brownish- 
yellow fine sand, below which is pale-yellow fine sancl; followed by a 
mottled yellow and gray tough clay containing reddish-brown ferrugi- 
nous concretions. The drainage is good or excessive. The area is small. 

Hockley fine sandy loam is a light-brown, brown, or clarli-brown 
fine sancly loam underlain by light-brown or yellowish-brown fine sandy 
loam, which becomes heavier wit11 depth. Below this is a yellow heavy 
fine sancly loam follo~vecl 117 a stiff pale-gellov clay. I t  is a prairie soil 
of considerable estent i n  the northr-rrestern half of the county. The soil 
surface is flat or gently undu la t in~ .  Drainage is usually deficient. 
Corn, cotton, rice, and vegetables are gromn. 

Kalmia fine sandy loam is an  interior Flat  TToods terrace soil. The  
surface is a brownish-gray or grayish-brown fine sandy loam, underlain 
by yello~vish or pale-yellow loamy fine sand, which grades into a friable 
yellow or pale-yello~v, fine sandy clay loam. None of i t  is  tilled. The 
surface I-aries from flat to gently undulating, and drainage is usually 
good. 

Kalmia sand is a grayish-bro~vn or gray loose mecliuni sancl, uader- 
lain by loose yellow or pale-yellow sancl. It is a terrace soil of small 
estent. Drainage is good. None of i t  is i n  cultivation. 

Katy fine sandy loam is a rich-brorvn fine sandy loam gradiilg into 
yellowish-bro~vn or pale-yellow and gray fine sandy loam, and under- 
lain by mottled bluish-gray and yellow plastic clay with reddish-?ellom 
or recl mottling. It is an  extens i~e  prairie soil. The surface is flat 
or billowr.   he surface clrainaqe is Tbor. About 10 per cent is under 
cultivation. Corn, cotton, potatoes,- and sweet potatoes are grown. 
Vegetables do fairly well. 

Lake Charles clay isl a prairie soil, with a darIi ashy-gray or black 
clay surface soil changing into ashy-gray, bluish-gray, or dark-gray 
heavy clay, wit11 11rov711 or ~'ellomish-brown mottlings. It is very ~ t i c k y  
when wet, but  crumbles when dry. It is a n  extensive and important 
soil occurring particularly in  the southeaste~m 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 sancly clay 
loaiil merging into (lark-gray or gray clay or fine sandy clay, which 
changes al~ruptly into light-gray or pale-yellon- stiff clay with j?ellow or 
gray nlottling. I t  is a prairie soil ~ ~ i t l l  a, flat surface aucl of small area. 
The inaiii cultivated crops are corn ancl cotton. 

Lake Charles fine sandy loam consists of gray or dark brownish-gray 
mellon? friable fine sandy loam unclerlain by a light-gray or light-brown- 
ish-gray loam or clay loam, below which is an  ashy-gray mellow friahle 
clay loam material which passes into an  ash-gray or whitish-gray friable 
c l a ~ ,  which contains an  abundance of lime particles anci 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 maill crops are corn, cotton, and sorgo, ~ r i t h  
some potatoes ancl other vegetables. 

Lake Charles very fine sandy loam is a dark-brown loamy rery fine sancl 
or rery fine sancl,~ loam, underlain by bro~vn saiicly clap loam, which 
grades into bro~t-a or mottlecl brov-n ancl yello~vish-brown tough clay. 
It occurs as level areas ~ v i t h  poor drainage. It is a prairie soil, snlall 
i n  estent and of minor importance. Most of i t  is utilized for pasture 
arid hay land. 

Lufkin clay loam is a light-gray or niottlecl white and gray clap loam, 
~rrhich graclee into an  ash?-gray clay with yellow mottling. It is of 
small estent, occurring in the  northern part  of the county. It is a 
Forested soil, none of i t  being uncler cultivation. 

Morse clay is a brown or dark-hrovn stiff clay, underlain by rich- 
b r o ~ v i ~  sticliy clay, below ~vhich is a plastic clay varying in  color from 
Inluish gray with nlottlillgs of pale yellow, grayish-yellow, ancl Fcme 
red, to ?ello\\- or yellow wit11 gray mottlings. I n  a few places the 
surface   oil is nearly black. It is a forested soil of very small estent. 
It occurs principally in  the eastern part  of the county. Practically 
none of this  soil is tilled. 

Morse fine sandy loam is a I~rown or grayish-brown friable, meilom, 
loamy fine saiicl or fine sancly loani, ~uiclerlain by light brownish-gray 
or pale-yello~v loamy fine sand o r  fine sandy loam, helo~v which is gritty 
clay loam, nlottlecl with gray, yellow, and some red followed by a stiff 
plastic clay mottlecl with yello~v, gray, and red. It occurs mainly on 
gentle slopes ~vhich border streams. The principal areas are in  the 
northeastern part  of tlle county. It is a forested soil, ancl practicallr 
none of i t  is uilcler cultivatioa. 

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

Norfolk fine sand is a grayish-brown fine sand overlying a pale-yc!low 
fine sand. It is forested. The surface varies from gently undulating 
to rolling and hillocky. It is confinecl e n t i r e l ~  to the northern part  of 
the county. None of i t  is in  cultivation. 

Ochlockonee clay is a brown silty d a y  grading into lighter-brown silty 
clay with some bluish-gray mottling, the bluish-gray increasing with 
depth ancl dominating the color of the lower subsoil except for some 
yellowish-hro~vn mottlings. This is a first-hottom land which is sub- 
ject to overflow, anci occurs along many of the streams of the courlty. 
Drainage is usually ver;v poor. Sone  of i t  is in cultivation, practically 
all of i t  being covered by forest. 

Ochlwkonee fine sand is brown fine sand,  loam^ in  places ancl grading 
downward into pello~ish-brown fine sancl and below this into pale-yellow 
loose fine sand. It is f rst-bottonl soil sul~ject to frequent 01-erflow. 
It occurs along the larger streams of the  count^-. The surface is nearly 
flat to uneven with small mounds and low ridges mith good drainage. 
None of i t  is farmed. 

Ochlockonee fine sandy loam varies from a brown to (lark-brown or 
grayish-brown fine sandy loam, which grades into brown clay loam with 
faint mottlings of rusty brown or yello~vish-brown, below whicll is bluisll- 
gray or ashy-gray stiff plastic clay mith some mottlings of rusty lwown 
ancl pale-yellow. It is a first-bottoni soil, subject to frequent overflow, 
ancl occurs along the larger streams of the count!.. The drainage is 
fairly good when the soil is not inundated. It is an inextensive forested 
soil of low agricultural value, and no11e of i t  is farmed. 

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

Orangeburg fine sandy loam is a grayish-bron-n loamy fine sancl under- 
lain by brownish-recl loamy fine sand or fine sancb loam, below vhich 
is recl, 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 unclulating or geiltly rolling, with goocl clrainage. This 
is a forested soil, with small areas in  pasture or  crop. 

Suequehanna clay loam is a grayisli-hromn or brownish-gray clap 
loam, underlain by brownish-gray loan1 or clay usually faintly mottled 
with yellow, whicll gracles into mottled bluish-gray, yellow and red clap 
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. It is a forested soil and 
none of it is cultivated. 

Susqnehanna fine sandy loam is a grayish-brown or light-brownish- 
gray very fine sandy loam, grading into a very light-gray or pale-yellom 
-rery 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 n 
of i t  is in cultivation. It occurs in the northern part of the coui 
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 tliis 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 mith the deep 
phase is the most extensive soil, occupying 33.2 per cent of the area. 
Next comes Reeres grarelly 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, Toyall 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 uncler- 
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 Soils. 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 alltaline in reaction. The 
analyses indicate a probable need for nitrogen, especially for soils under 
irrigation and cultivatecl to trucli: crops. Alfalfa ancl other legumes 
~voulcl not need nitrogen, as they can take i t  froin the air. 

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



Table 23.-Analyses of soils of Reeves County . 

Nitrogen 
per ccnt 

Total 
phos . ac . 
per cent 

Active Active 
potash 

P e= 
nlllllon 

Acid 
soluble 

lime 
per cent 

.- 

Depth. 
inches 

0-8 
8-36 
0-10 

10-36 H 
0 1 5  X 

15-36 M 
0-36 0 

36-72 X 
0-4 M 
0-8 E 

0-24 p 
24-36 c, 

::go 0 
30-36 5 

0-36 0 
0-8 
8-36 !$, Surface 

Subsoil 
0-8 
8-36 0 
0-36 q 

Surface m 
Sl~bsoil . 24-36 

0-12 m 
12-3 6 
0-1 5 

15-36 
0-1 0 

10-36 
Surface 

10-36 
0-1 0 

10-36 

. . . . . . . . . . . . . . . . . . . . . . . . .  Arno clay 
Arno clav . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  Arno verjr fine sandy loam 

. . . . . . . . . .  Arno very fine sandy loam 
. . . . . . . . . . . . . . . . . . . .  Balmorhea clay 

Ralmorhea clay . . . . . . . . . . . . . . . . . . . .  
Lalie bed clay . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Lakebed clay 
. . . . . . . . . . . . . . . . . . . .  Lake bluff clay 

. . . . . . . . . . . . . .  Patrole silty clay loam 

. . . . . . . . . . . . . .  Patrole silty clay loam 

. . . . . . . . . . . . . .  Patrole silty clay loam 
Pccos clay . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  Pecos clay 
. . . . . . . . . . . . . . .  Pccos silty clay loam 
. . . . . . . . . . . . . . .  Pecos silty clay loam 
. . . . . . . . . . . . . . .  Pecos silty clay loam 

. . . . . . . . . . . . . . . . . . . . . .  Reeveschalk 
. . . . . . . . . . . . .  Reeves fine sandy loam 
. . . . . . . . . . . . .  Reeves fine sandy loam 

. . . . . . . . . . . . . . .  Rceves gravelly loam 

. . . . . . . . . . . . . . .  Reeves gravelly loam 
. . . . .  Reeves gravelly fine sandy loam 
. . . . .  Rceves gravelly fine sandy loam 

. . . . . . . . . . . . . . . . . . . . . . .  Reevessand 
. . . . . . . . . . . . . .  . Reeves silty clay loam 
. . . . . . . . . . . . .  Reeves silty clay loam 
. . . . . . . . . . . . . .  Reeves silty clay loam 

Toyah loam . . . . . . . . . . . . . . . . . . . . . . .  
Toyah loam . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  Toyah fine sandy loam 

. . . . . . . . . . . . .  Toyah fine sandy loam 
. . . . . . . . . . . . . .  Toyah silty clay loam 
. . . . . . . . . . . . . .  Toyah silty clay loam 

. . . . . . . . . . . . . . . . . . . . . .  Verhalen clay 

. . . . . . . . . . . . . . . . . . . . .  Verhalen clay . . . . . . . . .  Verhalen gravelly clay loam . . . . . . . . .  Verhalen qravelly clay loam 
. . . . . . . . . . .  Verhalen loamy fine sand 
. . . . . . . . . .  Verhalen loamy fine sand 

I : : : : : : : :  



Table 24.-Interpretation of analyses of surface soils of Reeves County 

Acid 
soluble 

lime 

high 
high 
high 

high 
high 
high 
high 
high 
high 
high 
high 
high 
high 
high 
high 
good 
good 
good 
high 

Arno clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Arno very fine sandy loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Balmorheaclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake bed clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake bluff clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Palrolc silty clay loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pecos clay. . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pecos silty clay loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Heeveschalk 
Reeves fine sandy loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Reeves gravelly loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reeves gravelly fine sandy loam. 
Reeves sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Reeves silty clay loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Toyah loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Toyah fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Toyah silty clay loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Verhalenclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Verhalen gravelly clay loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Verhalen loamy fine sand . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Acid 
soluble 

phosphoric 
acid 

good 
good 
good 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
good 
good 
good 
low 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 

Acid 
soluble 
potash 

good 
fair 
good 

good 
good 
good 
good 
low 
good 
good 
good 
qood 
kood 
good 
good 
good 
good 
good 
good 

Corn possibilities in 
bushels per acre 

Nitrogcn 

-- 
18 

8 
58 
1 3  
8 

13 
23 
28 
13 
13 
23 
18 
8 

23 
28 
28 
33 
18 
18 
18 

Active 
phosphoric 

acid 

55 
5 0 

. 45 

45 
35 
45 
24 
4.5 
3 5 

:; 
60 
.I 0 
(i 5 - - 
3:) 
3 :i 
4 5 

Active 
potash 

196 
50 

188 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
94 

135 
135 
26 

125 
105 

. . . . . . . . . . . . . . . . . . . .  
26 

163 
297 
I 63 
301 
286 
245 
163 
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can be made in the absence of fertilizer experiments on which to base 
these recommencl a t '  ions. 

Lime is not needed. Alkali will occur on poorly clrainecl soils uncler 
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-bro~vn to black. Subsoil, brown to yellom-ish- 
Iron-11. Balmorhea series. 

Surface soil, ashy-gray mottlecl with rusty bronrn. Subsoil, bluish t o  
greenish-gray chalky material containing gvpsum. Patrole series. 

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

Surface soil, brown of mellow consistency. Subsoil, a t  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. 
Ijeeves series. 

Surface soil, chocolate to  reddish or dull-red color underlaid a t  various 
dcptlls by whitish to light-pinkish material of chalky consistence. Yer- 
llalen series. 

Surface soil, bro~vnish-gra? to whitisll containing abunclance of lime- 
stone fragments. Sul~soil, cream-colorecl loam to light-buff-colorecl clay 
loan]. Kctor series. 

Condensed Description of Soil Types of Reeves County 

Arne clay is a chocolate-recl t o  (lark chocolate-recl clay, which passes 
into salmon-coloretl 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. Alliali content is too high for procluction of crops. 
The surface is flat ai~cl subject to orerflom ancI the drainage is poor. It 
is used esclusirely for. pasture. 

Arne very fine sandy loam is light chocolate-red very fine sand o r  
loamy yery fine sand, overlying chocolate-recl clay. It is founcl on flat 
to billo~vy or hummocky land in the Pecos River bottoms. The surface 
tlrainage is good, but the  unclerdrainage is deficient, owing to the im- 
pervious clay. Follonring irrigation the water table rises in  places to 
within three and one-half or four feet from the surface. A small por- 
tion is ~u lde r  cultivation to cotton. 

Balmorhea clay is 1)lack c l a ~ ,  rich i n  organic matter, uilclerlain by 
greenish-yellour, yello~~rish-brom, or grayish, soft, chalky, calcareous 
material. The surface is flat but drainage is fair. The tmo areas i n  
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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 iiot extensive. The 
surface is smooth to steeply sloping. The drainage is good. I t  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 ancl rusty brown, below 
~vhich is chocolate-red, stiff clay. It occurs only in the Pecos Ijiver 
flood plain, and is used exclusively for pasture. It has a high alkali 
content. 

Pecos clay is a dark-gray or grayish-brown clay, ~vhich 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. I t  is used alnlost 
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 sur'face is flat. Most of i t  is under 
cultivation to cotton and alfalfa. 

Reeves chalk is 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 brotvnish-yellow, 
heavy fine sandy clay loam. It is not very extensive. The surface is 
mainly gently undulating, and the drainage is good. I t  is used esclu- 
sively for pasture. With irrigation, i t  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-Illile Draw, usually on slopes ancl well-ronnded 
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. I t  occu- 
pies extensive areas and is devoted to pasture. It is not a valuable 
agricultural soil. There is also a deep phase of this type, ~vhich 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 Joam 
or clay loam. It is a first-bottom or recent-alluvial soil. The surface 
is nearly fiat, but with good surface drainage. The underdrainage is 
also good; a gravel stratum occurs. Most of it is under cultivation. 

Toyah silty clay loam 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 a l lu~~ia l  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 esteilsively 
developed adjacent to the Davis Mountains. I t  occ'urs on gently rolling 
ridges with good drainage. The soil is used only for pasture. 

Verhalen loamy fine sand i.~: reddish-brown loamy fine sand, under- 
lain by brownish-red or chocolate brownish-red loamv 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 a t  present i t  is used 
for pasture. 

SOILS OF ROCKWALL COUNTY 

Eight types of soil occur in Roclrwall 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 axe ;  
that of the active phosphoric acid from 18 to 50, and that of the active 
potash from 73 to 196. This indicates that both nitro,gen and phosphoric 
kcid are needed by some of these soil types, especially phos{hor& acid 
in those of the Wilson series. None of the soils are acid, and some are 
high in  lime. 

Potr Experiments. Pot experiments on a nunlber 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 Soils. Surface soil, black or dark-bluish-gray. Subsoil, clark- 
bluish-gray to ~ e r y  clark-brown, both soil and subsoil are calcareous. 
Bell series. 

Surface soil, black to brown. Subsoil, dark-yellowish-brown to mhitish- 
yellow calcareous clay. Houston series. 

Surface soil, bron-n to yellowish-brown. Subsoil, pale-jello~t~ish-bro~~n, 
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 

Bell c lay. .  . . . . . . . . . . . . . . . . . . . . . . .  
Bell c lay. .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Houston black c lay. .  
I-Iouston black clay. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Houston clay. .  

. . . . . . . . . . . . . . . . . . . .  Houston clay. .  
. . . . . . . . . . . . . . . . . . . . .  Houston clay. 

. . . . . . . . . . . . . . . . . . .  Lcwisville c lay. .  

. . . . . . . . . . . . . . . . . . .  Lcwisville c lay. .  
. . . . . . . . . . . . . . . . . . . . .  Trinity c lay. .  

. . . . . . . . . . . . . . . . . . . . . .  Trjnity clay. 
. . . . . . . . . . . . . . . . . . . . . .  W~lson clay. 
. . . . . . . . . . . . . . . . . . . . . .  Wilson clay. 

. . . . . . . . . . . . . . . . .  Wilson clay loam. 

. . . . . . . . . . . . . . . . .  Wilson clay loam. 
. . . . . . . . . . . .  Wilson fine sandy loam. 
. . . . . . . . . . . .  Wilson fine sandy loam. 
. . . . . . . . . . . .  Wilson fine sandy loam. 

Table 26.-Interpretalion of analyses of surface soils of Rockwall County. 

Reaction 
pH 

7 . 3  
7 . 4  
7 . 4  
7 . 4  
7 . 5  
7 . 6  
7 . 9  
7 . 3  

7 . 5  7 . 4  
7 . 4  
6 .8  
6 . 8  
6 . 7  
6 . 8  
6 . 7  
6 . 7  
7 . 4  

Corn possibilities in 
bushels per acre 

Acid 
soluble 

lime 
per cent 

Depth, 
inches 

0-8 
8-36 

Surface 
Subsoil 
Surface 
Subsoil 

12-36 
0-8 

Surface 8-36 
Subsoil 
Surface 
Subsoil 
Surface 
Subsoil 

0-7 
7-18 

18-36 

Nitrogen 

Basicity 
per cent 

Acid 
soluble 
potash 

per cent 

p _ _ _ _ _ - - p p  

I Nitrogen 
per cent 

Active 
phosphoric Active 

acid I potash 

Active 
potash 

mPEon 

Active 
phos. ac. 

m%Eon 

Total 
phos. ac. 
per cent 

Acid 
soluble 

phosphoric 
acid 

Total 
potash 

per cent 

Acid 
soluble 
potash 

Acid 
soluble 

lime 

Bell clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I Iouston black clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lIouston clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1,ewisville c lay. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . lrinity clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson fine sandy loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

28 
33 
33 
3:) 
38 
33 
33 
18 

50 
45 
3 5 
24 
45 
18 
18 
18 

196 
135 
84 
73 
94 
73 
54 
94 

good 
good 
good 
good 
good 
good 
good 
low 

good 
good 
good 
good 
good 
fair 
good 
fair 

high 
high 
high 
high 
high 
high 
good 
good 

ua 
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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, i t  crumbles into a fine4 
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 i t  is in cultivation; I t  is the 
most productive upland soil in the county. 

Houston clay is an ashy-brown or dark ashy-brown to dark ash?- 
gray, calcareous clay, underlain by pellonrisll-hrom 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 clap. While this soil is a 
heavy clay and is very plastic when wet, i t  crumbles to a desirable tilth 
on drying. It occurs on slopes along streanls and drainage ways and on 
narrow divides where the surface layer of black soil has been thinned by 
erosion. Most of i t  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 milcs 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 clap. It is slightly more compact, and 
does not crumble and crack to such an extent as the Houston soils, and 



I ....... 
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Weight crops in grams withdrawn. in bushels per acfe 
p- 

Type name With Without . 
complete Without phosphoric Without Nitrogen Phosphoric Potash 1 fertiiizer 1 nitrogen 1 acid 1 potash 1 1 acid 1 
....... 
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21069 
21069 
21069 
21070 
21070 
21070 
21070 
21073 
21073 
21073 
21073 
21074 
21074 
21074 
21074 
21075 
21075 
21075 
21075 
21076 
21076 
21076 
21076 
21067 
21067 
21067 
21067 
21068 
21068 
21068 
21068 
21077 
21077 
21077 
21077 
21078 
21078 
21078 
21078 
21071 
21071 
21071 
21071 
21072 
21072 
21072 
21072 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay--surface.-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay.-surface-kafir. 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-cotton. 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-kafir, 2nd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-cotton, 3rd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-cowpeas, 4th crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-kafir, 2nd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-cotton, 3rd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surfa~.e--~owpeas, 4th crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoll.-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoi!-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-suhso~l-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black c l ay - su r fac~orn ,  1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black c ay-surface-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JIouston black clay-surface-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsojl-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoll-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-surface-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-surface-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-surface-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Trinity clay-surface-cowpeas, 4th crop ., 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-subsoil-corn, 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-subsoil-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-subsoil-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay-subsoil-cow pea^, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson'cIay-surface..corn, 1st crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-surface-kafir, 2nd crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-surface-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilsonclay-surface-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-subsoil-corn 1st crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-subsoil-kafi;, 2nd crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-subsoil-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay-subsoil-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface-corn, 1st crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l4'ilson clay loam-surface-kafir, 2nd crop 
...................................... Wilson clay loam-aurface-cotton, 3rd crop 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-surface-cowpeas, 4th crop 
. . . . . . . . . . . . . . . . . . . . .  ................. Wilson clay loam-subsoil-corn, 1st crop , ........................................ Wilson clay loam-subsoil-kafir, 2nd crop 

................................. Wilson clay loam-subsoil-cotton, 3rd crop .... '. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson clay loam-aubsoil-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. 
The 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 Ochlocl~onee 
series. The Denton clay ,is the most extensive type, occupying 34.9 per 
cent of the county, Eirvin 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 analpses 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 nest, 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 acicl. 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 acicl 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, Lem-isuille clay, Lufkin fine sandy loam, 



Table 28.-Analyses of soils of Tarrant County 

Nitrogen 
per cent 

Amite fine sandy loam . . . . . . . . . . . . . . .  038 
. . . . . . . . . . . . . . .  Amite fine sandy loam 041 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Hell clay 129 
Bell clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  085 
Hcll clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  061 

. . . . . . . . . . . . . . . . . . . . . . .  Catalpa clay 103 
Crawford clay . . . . . . . . . . . . . . . . . . . . . .  103 
Crawford clay . . . . . . . . . . . . . . . . . . . . . .  081 
Denton clay . . . . . . . . . . . . . . . . . . . . . . .  1335 

. . . . . . . . . . . . . . . . . . . . . . . .  Dcnton clay 083 
Durant clay loam . . . . . . . . . . . . . . . . . . .  109 
~ u r a n t  clay loam.'. . . . . . . . . . . . . . . . . .  08s 
Durant finc sandy loam . . . . . . . . . . . . . .  102 

. . . . . . . . . . . . . .  Durant fine sandy loam 080 
Frio clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 
Frio clay . . . . . . . . . . . . . . . . . . . . . . . . . . .  106 
Frio fine sandy loam . . . . . . . . . . . . . . . .  068 
Frjo fine sandy loam . . . . . . . . . . . . . . . .  055 
Frio loam . . . . . . . . . . . . . . . . . . . . . . . . . .  084 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Frio loam 040 
black clay . . . . . . . . . . . . . . . . . .  182 

Houston black clay . . . . . . . . . . . . . . . . . .  124 
I-Iouston clay . . . . . . . . . . . . . . . . . . . . . . .  161 
Houston clay . . . . . . . . . . . . . . . . . . . . . . .  084 
Irving clay . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Irving clay . . . . . . . . . . . . . . . . . . . . . . . . . .  065 
Icalmia fine sand . . . . . . . . . . . . . . . . . . . .  018 
Kalmia fine sand . . . . . . . . . . . . . . . . . . . .  009 
Kalmia fine sandy loam . . . . . . . . . . . . . .  019 

. . . . . . . . . . . . . .  Icalmia fine sandy loam 031 
Icirvin fine sandy loam . . . . . . . . . . . . . .  038 
Kirvin fine sandy loam . . . . . . . . . . . . . .  046 
Kirvin fine sandy loam . . . . . . . . . . . . . .  043 
Leaf clay loam . . . . . . . . . . . . . . . . . . . . . .  OX7 
Leaf clay loam . . . . . . . . . . . . . . . . . . . . . .  075 
Leaf clay loam . . . . . . . . . . . . . . . . . . . . . .  039 
Leaf fine sandy loam . . . . . . . . . . . . . . . .  032 
Leaf fine sandy loam . . . . . . . . . . . . . . . .  032 

. Leaf fine sandy loam . . . . . . . . . . . . . . . .  027 
Lewisville clay . . . . . . . . . . . . . . . . . . . . . .  095 
Lewisville clay . . . . . . . . . . . . . . . . . . . . . .  I 056 

Total 
phos . ac . 
per cent 

Active 
phos . ac . 
m3Eon 

.- 

Total 
potash 

per cent 

.- 

. 54 . 96 
1.08 
1.03 
1.06 
1.02 

. 88 

. 83 
1.1,5 
1 . 11 
. 87 

1.11 
. 87 

1.10 
1.54 
1.71 
. 75 
. 80 

1.27 
1.30 
1.03 
. 93 

1.18 
1.19 
. 83 
. 82 
. 49 
. 47 
. 43 . 92 . 54 . 69 
. 68 . 81 

1.04 
. 77 
. 59 
. 83 
. 83 

. . 70 . 69 

Acid 
soluble 
potash 

per cent 

Active I potash 
Acid 

per cent 
per cent 

Reaction 
pH 

.- 

7.1 
6.7 
7.3 
7.5 
7.5 
7 . 3  
6.6 
7.4 
7 .2  
7.4 
7 . 3  
7 .6  
6 . 9  
7 .1  
7 . 3  
7.5 
7 . 5  
7.1 
7.4 
7 .6  
7 .3  
7 .4  
7.4 
7 . 5  
7 .1  
7.4 
7.7 
7.5 
7 .2  
7 .0  
7.0 
6.3 
6 .3  
7.3 
6 .9  
7 . 7  
7 . 0  
6 .8  
7 . 0  
7 . 5  
7 .1  

Depth. 
inches 

' 

0-10 
10-36 

0-8 
8-20 

20-36 
0-36 
0-8 
8-36 

Surfacc 
Subsoil 

0-8 
8-36 
0-8 
8-36 

Surface 
Subsoil 

0-8 
8-36 
0-12 

12-36 
0-10 

10-36 
0-10 

1 0-3 (1 
0-8 
8-36 
0-7 
7-36 
0-15 

15-36 
Surface 
Subsoil 
20-36 

Surface 
Subsoil 
20-36 

0-7 
7-30 

18-36 
Surface 
Subsoil 



Table 28-Analyses of soils of Tarrant County-Continued 

Lufkin fine sandy loam. . . . . . . . . . . . .  
Lufkin fine sandy loam. . . . . . . . . . . . .  
Nimrod fine sand. . . . . . . . . . . . . . . . . .  
Nimrod fine sand. . . . . . . . . . . . . . . . . .  
Norfolk fine sand. . . . . . . . . . . . . . . . . .  
Ochlockonee fine sandy loam. . . . . . . .  
San Saha clay. . . . . . . . . . . . . . . . . . . . .  
San Saba clay . . . . . . . . . . . . . . . . . . . . .  
Simmons clay. . . . . . . . . . . . . . . . . . . . .  
Simmons clay. . . . . . . . . . . . . . . . . . . . .  
Tabor fine sandy loam. .  . . . . . . . . . . . .  
Tabor fine sandy loam. . . . . . . . . . . . . .  
Tabor fine sandy loam.. . . . . . . . . . . . .  
Trinity clay. . . . . . . . . . . . . . . . . . . . . . .  
Trinity clay. . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay. . . . . . . . . . . . . . . . . . . . . . .  
Wllson clay. . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay loam. . . . . . . . . . . . . . . . . .  
Wilson clay loam. . . . . . . . . . . . . . . . . .  
Windthorst fine sandy loam. . . . . . . . .  
Windthorst fine sandy loam. . . . . . . . .  

I 

Nitrogen 
per cent 

.066 

.037 

.017 

.013 

.039 

.036 

. I45 

. I02 

. I16 

.064 

.OR1 

.041 
,042 
.087 
.089 
.083 
.0,52 
.094 
,048 
.028 
.016 

Total 
potash 

.92 

.92 

.46 

.55 

.46 

.82 
1.14 
1.19 
1.36 
1.10 

.52 

.59 

.59 
1.28 
1.43 

.90 

.94 - .93 

.79 

.76 

.42 

Total 
Phos. Ac. 

.065 

.031 

.013 

.011 

.030 

.062 

.073 

.060 

.O64 

.039 

.047 

.038 

.054 

.I18 

.I30 

.034 

.024 

.061 

.052 

.013 

.016 

Acid 
soluble 
potash 

- - - ~ ~ ~ ~ ~  
.08 
.18 . 09 
.08 
.01 
1 
.53 
.18 
.48 
.4 l  
0 
.21 
.25 
.47 
.53 
.31 
.35 
.19 
.23 
.11 
.14 

Active 
Phos. Ac. 

per 

3 
7 

14 
9 

31 
25 
45 
20 
56 
24 
24 
4 
7 

15 
27 
29 
12 
21 
8 

10 
3 

Basicity 
per cent 

.44 

.54 

.29 

.34 

.40 

.35 
3.42 
2.63 
2.22 
2.41 

.16 

.48 

.98 
5.10 

20.20 
1.50 

.39 

.07 
1 .Ol 

.20 

.63 

Active 
potash 

per 

91 
28 
11 
31 
50 

116 
201 
134 
234 
144 . 79 
5 6 
51 

124 
39 

188 
128 
116 
63 
3 0 
80 

Acid 
soluble 

lime 

.23 

.54 

.13 - .  08 

.11 

.21 
2.33 
6 
1.22 
1.67 

.15 

.32 

.35 
5.02 

10.86 
.XO 
.X1 
.46 
.71 
.19 
.78 

Reaction 
p H  

7 4  
7.5 
6.7 
6 . 8  
6 .8  
7.4 
7.4 
7 . 3  
7 .4  
7 .5  
7 .0  
6.7 
6 . 7  
6 .4  
7.5 
7 . 4  
7.1 
7 . 0  
7.2 
7.1 
5 .8  

Depth, 
inches 

0-10 
10-36 
0-8 
8-36 
0-6 
0-36 
0-12 

12-36 
0-12 

12-36 
Surface 
Subsoil 
20-36 

Surface 
15-36 
0-6 
6-36 

Surface 
Subsoil 

0-8 
8-96 
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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, Balmia, Eirvin, and other soils shown in Table 29. Kalmia 
fine sand, 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 30. 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 Taryant county. While fertilizers cannot be recommended, a t  
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 i n  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. Rirvin series. 
Surface soil, grayish-brown to brown. Subsoil, plastic clay, generally 

mottled yellow red and gray. Leaf series. 



* Table 29.-Intcrpretation of analyses of surface soils of Tarrant County 

Corn possibilities in 
bushels per acre -- 

Active 
Nitrogen phosphoric Active 1 1 a i d  ( potash 1 -- 

Amite fine sandy loam. .  . . . . . . . . . . . .  .*. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bell clay 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Catalpa clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crawford clay 

Denton clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Durant clay loam 

Durant fine sandy loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Frio loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I-Iouston black clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13ouston clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Irving clay 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kalrnia fine sand 
Kalmia fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kirvin fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Leaf clay loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Leaf fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lewisville clay..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nimrod fine sand 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norfolk fine sand 
. Ochlockonee fine sandy loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Simmons clay 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tabor finc sandy loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity clay 

Wilson clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson clay loam. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Windthorst fine sandy loam. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Acid 
soluble 

phosphoric 
acid 

good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
low 
1oV.r 
fair 
good 
low 
good 
good 
low 
low 
good 
good 
good 
fair 
good 
good 
good 
iow 

Acid 
soluble 
potash 

good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
qood 
i air 
:ow 
low 
low 
qood 
fair 
fair 
low 
fair 
low 
fair 
good 
good 
loV.7 
good 
good 
good 
fair 

Acid 
soluble 

lime 

good 
high 
good 
good 
high 
good 
good 
high 
good 
high 
high 
high 
good 
good 
fair 
f a r  
high 

* good 
high 
good 
good 
good 
good 
high 
high. 
fair 
high 
good 
high 
fair 



Table 30,-Pot experiments on soils of Tarrant County. 

Corn possibjlity of plant food 
Weight crops in grams withdrawn, in bushels per acre 4 I- p- - I tb . . 

Type name With Without M 
complete Without phosphoric Without Nitrogen Phosphoric Potash 1 fertilizer 1 nitrogen I arid I potash / ( acid* I - -  _ _  ___ _________ ____________-- 2 

I I - 
*Estimated from weight of crop. 

18228 
18228 
18229 
18229 
18234 
18234 
18235 
18235 
18226 
18226 
18237 
18227 
18230 

:1:: 
18231 
18232 
18232 
18233 
18233 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Amite fine sandy loam-surface--corn, 1st crop.. 
Amite fine sandy loam-uurface-sorghum, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Amite fine sandy loam-subsoil-corn, 1st crop.. 
Amite fine sandy loam-subsoil-sorghum, 2nd crop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denton clay-surfacecorn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denton clay-surface-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denton clay-subsoil--corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Denton clay-subsoil-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface--corn, 1st crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-surface-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Houston black clay-subsoil-sorghum, 2nd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kirvin fine sandy loam-surface-corn, 1st crop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G irvin fine sandy loam-surface-sorghum, 2nd crop. 

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  irvin fine sandy loam-subsoil-corn, let crop. '. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kirvin fine sandy loam-subsoil-sorghum, 2nd crop. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay-surface-corn, 1st crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay-surface-sorghum, 2nd crop.. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay-subsoil-corn, 1st crop.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  San Saba clay-subsoil-sorghum, 2nd crop. 

28.9 
28.5 
32.2 
33.9 
19.3 
30.0 

9.6 
27.0 
18.1 
29.7 
13.3 
24.2 
29.2 
24.0 
21.7 
16.4  
22.5 
36.1 
17.1 
25.4 
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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. 
Surf ace soil, grayish-brown. Subsoil, jellow 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. Xim- 

rnons 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. Eon-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. I t  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 Pork 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 es- 
tended dry spells. When wet i t  is waxy, sticky, and plastic. This is a 
strong, productive soil used for cotton, corn, and sorghums. 

C a ~ l p a  clay is st 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 i t  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. I t  
occurs in  small areas i n  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, brov-nish-yellow, or yellow stiff clay. The surface is gently sloping 
to gently rolling, and both the surface drainage and the internal clrain- 
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 East 
Cross Timbers on the crests of ridges and hills and the slopes along 
streams, and is well drained. I n  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 i t  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-eol- 
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 extea- 
sire 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. I t  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 i t  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 i t  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 yellotvish- 
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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 tray 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 IJouston 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 o?ange-yellow fine sand. It 
6ccurs 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. I t  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 clap 
loam. I n  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 vheat and oats. 

Leaf fine sandy loam is 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 TVest 
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 i t  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. 
Rlost of i t  is under cultivation to cotton and corn with some wheat, oats, 
and sorghums. 

Lufkin fine sandy loam is brownish-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- 
lotwish-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 clepressions 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 goocl ~ i e l d s  
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 i t  is uncler 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 0a.k. 
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Ochlockonee fine sandy loam includes a variety of first-bottom sc" 
The surface soil is chiefly a fine sandy loam, though ranging in text 
from loamy fine sand to loam, and in color from gray to brown or da 
brown. I t  is a first-bottom soil, subject to overflow. I t  is chiefly 
forest. 

nls. 
ure 
~rk-  

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. I t  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 not large. The surface is level or nearly level, and the 
drainage is imperfect. I n  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 Rirvin soils, nor as poorly drained as the Lufkin. 
It is one of the more extensive soils. Probably one-half of i t  is under 
cultivation to cotton, corn, oats, the sorghums, sweet potatoes, and 
peanuts. 

Trinity clay is a hack 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. 
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SUMMARY 

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

Xethods 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 phosphoric 
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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