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Chemical analyses and some pot experiments are reported 
>r representative samples of typical soils of Collin, Fkio, Gal- 
eston, Midland, Potter, and Van Zandt Counties and the Trans- 
ecos Area. The bottomland, or alluvial, soils are better snp- 

plied with plant food than the upland soils. A new method of 
classification of constituents of soils, consisting of 5 classes 
based upon composition, is given and its relation to previous 
methods of interpretation is discussed. Many of the soils are 

eficient in phosphoric acid and nitrogen. They are better 
upplied with potash, although some are low in potash. A few 
re low in lime with a tendency to become acid, but most are 
rell supplied with lime and some are calcareous soils high in 

lime. Classifications of the analyses of the individual soil 
types are given. 
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SOILS OF COLLIN, FRIO, GALVESTON, MIDLAND, POTTER, 
AND VAN ZANDT COUNTIES AND THE 

TRANS-PECOS AREA 
G. S. Fraps, Chief, and J. F. Fudge, Assistant Chemist, 

Division of Chemistry. 

This Bulletin deals with the composition and fertility of samples of 
soils collected from seven counties and the  reconnaissance survey of the  
Trans-Pecos area including 9 counties. I t  is the fourteenth in a series 
dealing with the chemical composition of typical Texas soils. 

Most of the samples were collected by field agents of t h e  Bureau of 
Chemistry and Soils of the  U. S. Department of Agriculture in coopera- 
tion with the Texas Agricultural Experiment Station. Detailed 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  
U. S. Department of Agriculture. Descriptions of soils given in this  
Bulletin have been condensed from these reports, The soil surveys 
referred to  are as  follows: 

Soil Survey of Collin County, Texas, by M. W. Beck and E. G. Fitz- 
patrick. 

Soil Survey of Frio County, Texas, by M. W. Beck, H. W. Hawker, and 
L. G. Ragsdale. 

Soil Survey of Galveston County, Texas, by Z. C'. Foster and W. J. 
Moran. 

Soil Survey of Midland County, Texas, by E. H. Templin and J. A. 
Kerr. 

Soil Survey of Potter County, Texas, by E. H. Templin and  A. E. 
Shearin. 

Soil Survey of Van Zandt County, Texas, by A. W. Goke, W. I. Wat- 
kins, E. N. Poulson, Z. C. Foster, E. G. Fitzpatrick, and W. J. Moran. 

Soil Survey (Reconnaissance) of the  Trans-Pecos Area, Texas, by W. T. 
Carter, M. W. Beck, H. M. Smith, H. W. Hawker, E. H. Templin, and 
T. C. Reitch. 

Requests for copies of these surveys should be addressed t o  the Bureau 
of Chemistry and Soils, United States Department of Agriculture, Wash- 
ington, D. C. 

MAINTENANCE OF' F'ERTILITY 

The following a re  some of the essentials to  the  maintenance or  improve- 
ment of soil fertility: 

1. The store of nitrogen and humus in the  soil should be maintained. 
For this purpose, growing legumes in  a proper rotation, and turning 
these under or  grazing them off, is usually advisable. The nitro,gen in 
the soil may be supplemented by the  use of nitrogenous fertilizers. 
Losses of nitrogen due to cropping eventually result in  a deficiency of 
nitrogen. 
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2. Deficiency of phosphoric acid in the soil should be corrected by 
the use of phosphates as a fertilizer. Losses of phosphoric acid due to 
cropping eventually result in a deficiency of phosphoric acid. 

3. Any acidity sufficient to be injurious to the crops being grown, if 
present, should be corrected by applications of ground limestone or lime. 
Lime and limestone are also used for improving the physical character of 
heavy soils poor in lime or for supplying lime to crops which need a 
quantity of lime. L,ime 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. Losses of potash due to cropping even- 
tually result in a deficiency of potash. 

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

6. Land under irrigation should have good underdrainage, either 
natural or  artificial, so t ha t  salts dissolved in the irrigation watel 
be washed out and will not accumulate in the soil. 

Humus and nitrogen. The maintenance of the humus content o 
soil aids materially in maintenance of fertility. Humus is product, ,, 
the partial decay of vegetable matter in the soil. Humus, in sufficient 
quantity, helps soils to hold a favorable amount of water, so as better 
to resist drouth. It aids to give a fine crumbly structure to clay soils and 
enables them t o  break up into a good condition of tilth under the action 
of cultivating implements. It checks the rapidity of the percola 
water through sandy soils, thus decreasing loss of plant food. 
also is  the storehouse of most of the nitrogen of the soil. Nitrc 
humus is in an insoluble form and cannot be taken up by crops or wasnea 
out of the soil. This nitrogen is slowly changed by soil organisms to 
nitrates or ammonia, in which forms the nitrogen may be taken up by 
plants or washed from the soil. The storing of nitrogen in the insoluble 
humus compounds protects the soil from rapid depletion of ni 
either by cropping or by percolating water. 

Some soils produce good crops for a long time without addit. 
vegetable matter, but for permanent. productiveness on most soils, vege- 
table matter must be added sooner or later. Vegetable matter may be 
supplied in barnyard manure, which is excellent when sufficient quantities 
can be secured, but barnyard manure cannot always be secured in large 
enough quantities. Artificial manure may be prepared from leaves, 
straw, or  similar waste material. Legume crops, which have power to 
take nitrogen from the air, may be grown in rotation with other crops, 
and if turned under or  grazed off will introduce vegetable matter into 
t he  soil. If the crop is heavy, i t  is best to allow i t  to become ----'-* 

mature before turning i t  under. To graze off the crop is better f 
turn  i t  under, as  some of the feeding value of the crop is secure( 
i t  is grazed a t  the same time , thst  the droppings from the anim: 
,gether with the  liquid excrement, return to the soil the bulk of th  
food taken up by the crop. Making the  crop into hay, and savi 
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U Q ~ U ~ L ~  from the hay, is not as good for the soil as  grazing off the crop, 
since a large part of the plant food in t h e  hay is lost in the liquid excre- 
ment or that part of the solid excrement which cannot be saved. When 
the legume is made into hay to be sold, the land is more likely to lose 
nitrogen than to gain i t  and also loses phosphoric acid and potash. Crops 
other than legumes add vegetable matter to the soil when plowed under 
or grazed off, or  serve as cover crops to reduce losses from leaching or 
from washing when the iand would otherwise be bare, but legumes are 
the only plants which can take up the nitrogen of the air and place i t  
into the soil in forms suitable for the use of other crops. Fbr this reason 
it is best to grow legumes for hay, forage, or renovating crops whenever 
possible. 

The maintenance of the nitrogen content of the soil is more important 
than the maintenance of its humus content. Nitrogen may be purchased 
as a fertilizer, but i t  is expensive when bought in this way, and ordinarily 
a farmer growing staple crops cannot afford to buy enough of i t  to keep 
the nitrogen content of his land from decreasing. The only practical 
way to maintain the nitrogen content of the soil when ordinary farm 
crops are grown is to secure part of the nitrogen from the air by growing 
legumes. The nitrogen fixed by legumes can then be utilized for cotton, 
corn, kafir, or similar crops. What le,gume is 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 de- 
ficiencies in phosphoric acid of the various soils of the counties described. 
Deficiency of phosphoric acid may be easily and profitably corrected by 
the use of superphosphate as a fertilizer. 

Potash. 'While the soils of Texas are frequently rich in potash, there 
is variation among the different soils, so tha t  some soils need potash as  
a fertilizer. In general, potash is the least often needed of the three 
plant foods for field crops. Plants can take up more potash than they 
need. 

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

Acidity. Some soils contain organic or inorganic acids and some 
crops, su.ch 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. Legumes require more lime than other crops. Acidity 
may be corrected by the use of ground limestone, ground oyster shells, 
air-slaked lime, or hydrated lime. Few acid soils a re  found in the 
counties described in this Bulletin. 



8 BULLETIN NO. 533, TEXAS AGRICULTURAL EXPERIMENT STATION 

HOW TO USE THE ANALYSES 

Analyses of the soils are given in connection with the descriptions of 
the various types of soil in connection with each county. The classifica- 
tions of the analyses are also given, in order to show the comparative 
strength or weakness of each type. 

If a soil well supplied with plant food does not give good yields, it is 
obvious that  some condition other than plant food controls the yields. 
The condition which limits the yield may be a poor physical condition, 
with respect to cultivation, drainage, or  other factors. I t  may also be 
the presence of injurious substances, such a s  soluble salts. The 
soil may supply insufficient amounts of water for good growth of the 
plants, or, on the other hand, i t  may be too wet. Plant diseases may 
also be present. 

If the soil is well supplied with total plant food, but low in active food, 
attempts may be made to increase the activity of soil agencies which make 
the plant food available. These may be additions of manure, of green 
crops plowed under, or, i f  the soil needs lime, additions of lime or ground 
limestone in connection with a legume rotation. This kind of cropping, 
of course, leads eventually to depletion of the total plant food in the soil. 

If the crop yields are low and the plant food is deficient, fertilizer 
should be used. I t  is not possible to tell from the appearance or the 
analysis of the soil the formula of the fertilizer which will give the best 
results. The depth of the soil, the character of the subsoil, and the kind 
of weather during the growing season influence the yield of crops as 
much as does the plant food. That  great variations are caused by the 
kind of season can be seen by observing the variation of the yields on 
the same land from one year to another. 

EXPLANATION OF TERMS 

Total nitrogen is the entire quantity of nitrogen present in the soil. 
Most of the nitrogen is present in organic matter or humus. As shown 
in Bulletin 151, there is a relation between the total nitrogen of the soil 
and the nitrogen which can be taken from i t  b y  crops in pot experiments. 
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 
available for the use of crops. 

Total phosphoric acid is the entire quantity of phosphoric acid con- 
tained in the soil. I t  cannot all be taken up by plants a t  once, as only 
a small portion is immediately available. I t  is made slowly available by 
natural agencies. 

Active phosphoric acid is tha t  soluble in 0.2 N nitric acid and is the 
part of the total phosphoric acid which is more easily taken up by plants. 
The relation of the active phosphoric acid to ,the fertility of the soil is 
shown in the table giving the classes of the constituents. As shown in 
Bulletins 126 and 276, there is rt relation between the active phosphoric 
acid of the soil and the amount of phosphoric acid which crops are able 
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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 there is between total phosphoric 
acid and the needs of the soil. Po t  experiments have shown (Bulletin 
2 6 7 )  that  plants grown on soils low in active phosphoric acid and high 
in lime can remove more phosphoric acid from the  soil than  they can 
from soils containing the  same quantities of active phosphoric acid and 
low amounts of lime. 

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

Acid-soluble potash is the  amount of potash which is dissolved by 
strong hydrochloric acid. As pointed out  by Hilgard, there is a relation 
between the amount of acid-soluble potash in the  soil and the  wearing 
qualities of the soil (Fraps,  Principles of Agricultural Chemistry, Page 
1 7 1 ) .  The higher the percentage of acid-soluble pctash, the  longer the  
soil can be cropped before it  needs potash. 

Active potash is tha t  soluble in 0.2 N nitric acid and is the  part  of the  
total potash which can be readily taken up by plants. This has been 
shown by pot experiments discussed in Bulletins 145 and 325. There is 
a close relation between the  amount of active potash in the  soil and the  
emount which is available for the  growth of crops. 

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

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 0.2 N nitric acid in the method for determining active phos- 
phoric acid and active potash. When the  basicity is over 8 per cent, 
stronger acid is used. The term basicity is used merely as  a convenient 
one for the determination referred to. The basicity represents all of the  
carbonate of lime and, in addition, about 86 per cent of the  exchangeable 

, bases of the soil (Bulletin 442). 
Acidity is here represented by what  is termed the  pH (or  hydrogen ion 

concentration), which shows the  intensity of acidity. A neutral soil is 
represented by a pH value of 7.0. The lower the number below 7, the  
more acid the soil. A soil of pH 6.0 would be ten times more acid than  

I a soil of 7.0, and one with 5.0 pH would be ten times more acid than one 
i of pH 6.0. Numbers higher than 7.0 indicate alkalinity, and the  higher 
I the number, the  more alkaline the  soil. In  general, a certain reaction is  
1 best suited to a given kind of plant. If acid, applications of lime should 

be made to produce the  favorable pH. However, soils do not all act  
i alike in this  respect, and sometimes acid soils do not  respond to  the  
' addition of lime. 
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Corn possibility represents the  avera.ge amount of plant food which 1s 
withdrawn by plants in  pot experiments from soils containing similar 
amounts of total nitrogen, active phosphoric acid, o r  active potash. I t  is 
expressed in bushels of corn per acre. I t  is based on 2,000,000 pounds 
of the  soil. 

No claim is made t ha t  the  corn possibility indicates the possible yield 
from the  soil, a s  this depends upon other conditions in addition to the 
fertility of the  soil. The corn possibility is a convenient way of com- 
paring amounts of various foods in the soil. Fo r  example, with the 
Houston black clay of Collin County (No. 33710, Table 4)  the corn possi- 
bility for total nitrogen is 23, for active phosphoric acid is 17, and for 
the  active potash, 236. The soil is probably deficient in both phosphoric 
acid and nitrogen. This may be compared with the Bell clay of Collin 
County (No. 33705, Table 4 ) ,  which has a corn possibility of 32 bushels 
for nitrogen, 4 4  for phosphoric acid, and 432 for potash. Other com- 
parisons can be made from the tables: 

The experiments on which this interpretation is based a re  published 
in Bulletins 626, 145, 151, 267, and 355, and the  method is discussed 
i11 Bulletins 213 and 355. 

CLASSIF'ICATHON OF CONSTITUENTS OF SOILS 

In  previous bulletins dealing with the  composition of Texas soils, me 
have given tables showing the  interpretation of the  analyses. In this 
publication, the constituents of the  soils a re  grouped into five classes. 
Class No. 1 contains the highest quantities and Class No. 5 contains the 
lowest, while the others a re  intermediate. This is intended to give an 
easy way of comparing the  composition of different soils and of observing 
their relative strengths and weaknesses. I n  deciding on the limits of 
composit,ion to  be used for  each class, we have endeavored to use regular 
gradations and to arrange the gradations in such 3 way as  to have the 
greatest possible meaning with respect t o  the  information a t  present 
available. We have taken into consideration the  pot experiments and 
their  relation to  the  composition of the soil (Bulletins 126, 146, 151, 
213, 267, and 355) and  have also considered the  field experiments which 
were available. The soils whose a.ctive phosphoric acid is placed in 
Class 5 a r e  very likely to be deficient in  phosphoric acid for the growth 
of crops. The same applies t o  active potash and to  nitrogen. The rela- 
tions a r e  not  so evident with the  acid-soluble potash, the total phosphoric 
acid, and the  total potash, bu t  Class 5 contains the  lowest percentages 
of these constituents, and the  soils a re  the weakest in this respect. Soils 
whose acid-soluble lime is placed in Class 5 a re  quite low in lime and 
there is  a possibility of a deficiency of lime. Soils whose pH is placed 
in  Class 5 a re  decidedly acid. 

The constituents placed in Class 4 a re  present in larger quantities than 
those in Class 5. I n  the  cases of total nitrogen, active phosphoric acid, 
and active potash, the  soils dontaining quantities of the constituents 
falling in these classes a r e  likely to  respond to  applications of fertilizer, 
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prov~ded that  rainfall and other conditions are favorable to the growth 
of crops. Soils with the pH in Class 4 arq acid but not as  acid as those 
in Class 5. Soils in Class 3 with respect to active phosphoric acid and 
active potash may respond to applications of these fertilizers when truck 
crops are grown but may not respond when field crops are  grown. Re- 
sponse to nitrogen may occur with soils whose nitrogen is placed in 
Class 3. There is less probability of response to fertilizers with Classes 1 
and 2, since these include the highest percentages. These are also the 
strongest soils. 

The limits of classes of constituents and the relation between the 
different classes and the interpretations used in previous bulletins are 
given in Table 1. 

Lime in the three iower classes is probably all contained in the ex- 
change complex of soils with low exchange capacities. The maximum lime 
in Class 3 is equivalent to 14.3 milliequivalents per 1 0 0  grams. Lime in 
Class 2 may be present as exchangeable lime in soils with higher total 
exchange capacity or there may be small amounts of limestone or  soluble 
neutral calcium salts in the soil. Soils in Class 1 all contain some lime- 
stone. 

ABLE 1. Limits and interpretations of classes of constituents. 

Class Number 

Nitrogen 
L imi t sPe rcen t  . . . . . . . . . . . .  
hfaximum corn possibility. . . .  
Maximum number of 40 bu. 

corn crops.. .............. 
Total ~hosphoric acid 

iits- Per cent.. .......... 
2rpretation.. ............. 
ximum number of 40 bu. 
orn crops.. ............... 

..,... , dhosphoric acid 
LimitsP.p.m..  ............. 
Maximum corn possibility. ... 

Total potash 
Limits -Per cent.. .......... 

Acid-soluble potash 
Limits-Percent ............ 
Interpretation. . . . . . . . . . . . . . .  
Maximum number of 40 bu. 

corn crops.. .............. 
Active potash 

Limits-P.p.m.. ............. 
Maximum corn possibility. ..... 

Lime 
Limits-Per cent. ........... 
Interpretation.. ............. 

Basicity 
Limits-Per cent. ......... 

pH 
Limits ...................... 
Acidity. .................... 

2 

.121-.I80 
48 

60 

.101-. 150 
Good 

120 

201-400 
50 

1.21-1.80 

.41-.80 
Good 

400 

201-400 
171 

.41-2.00 
Good 

2.01-5 .OO 

6.1-7.5 
practically 

neutral 

5 

0-.030 
10 

10 

0-.025 
Low . 
20 

0-30 
18 

0-.30 

0--10 
Low 

50 

0-50 
26 

0-. 10 
Low 

0-. 30 

0-5.0 
Very acid 

1 
-- 

.181$- 
49f 

61f 

.151+ 

7 
121+, 

- .-*-., 
401+ 
5 1+ 
-1 

!.81fl 
7 
.8!+ 
Hlgh 

401+ 

%$ 
2.01+ 
Hlgh 
I 

1 

5.01f 

7.64- 
Alkaline 

4 

.031-.060 
18 

20 

.026-.050 
Low to  fair 

40 

31-100 
40 

.31-.60 

.11-.20 
Low to  fair 

100 

51-100 
50 

.11-.20 
Low to  fair 

.31-.'60 

5.1-5.5 
acid 

3 

.061-.I20 
33 

40 

.051-. 100 
Fair to  good 

80 

101-200 
45 

.61-1.21 

.21-.40 
Fair to  good 

200 

101-200 
94 

.21-.401 
Fair to good 

.61-2.00 

5.6-6.0 
Slightly 

acid 
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The basicity of Classes 5, 4, and 3 is sufflciently low to preclude the 
possibility of the  presence of much limestone in the  soil. Class 5 con- 
tains soils with basicity so low tha t  there is danger of making the soils 
too acid for  satisfactory plant growth when acid-forming nitrogenous 
fertilizers a r e  used for  a number of years, while Class 4 contains many 
soils which may be injured in  this  way. Basicity in Class 3 may still be 
entirely due t o  the exchange complex in the  soil; the maximum, 2.00% 
of calcium carbonate, is equivalent to  40 milliequivalents. Soils in both 
Classes 1 and 2 contain limestone. 

Reaction (pH)  classes a re  based on ranges of pH for satisfactory plant; 
growth. Class 1 (7.51 +) is definitely alkaline, Class 2 is so nearly 
neutral t ha t  good growth of most crops is not inhibited, Class 5 contains 
soils which a re  so acid tha t  many crops, particularly legumes, will not 
,grow well, and Classes 3 and 4 contain soils which may be sufficiently acid 
to  damage growth of certain crops. 

The classification is not intended to  give a grouping which can be 
interpreted in terms of crop yields or  possible fertilizer responses, since 
these a r e  determined by many factors in addition to  chemical composition, 
upon which the  classification is based. However, certain general rela- 
tionships may be noted. Soils in Class 1 are  probably not deficient with 
respect to the  element concerned, except possibly where unusually heavy 
demands a re  made on the  soil, as  in the growth of very large truck crops. 
Most soils in  Class 5 and many in Class 4 are  low in fertility with respect 
to  the element concerned. Some soils in Class 3 and a few in Class 2 
may be deficient when heavy crops a re  grown. I t  must be remembered 
in this connection tha t  a soil may be high in total quantity of an element 
and  still be deficient in  the quantity which is readily available to plants, 
a nd  tha t  the  available supply, rather  than the total supply, is the deter- 
mining factor in crop growth and fertilizer response, insofar as  chemical 
composition is concerned. 

SALINE SOILS 

Saline soils a r e  soils modified by the presence of soluble salts, chiefly 
sodium chloride or  sodium sulphate. Soluble salts occur in sufficient 
quantity to be injurious to  crops in some of the soils of the counties here 
discussed. Salty spots a r e  of frequent occurrence along the Gulf Coast, 
and also in other parts  of Texas. I n  some instances, the soluble salts 
a r e  of natural  occurrence, as  in soils along the sides of salty lakes. In 
other places, the  soluble salts accumulate as  a result of irrigation or of 
seepage water comin,g too near  the  surface. If the ground water can be 
brought sufficiently near  the  surface to evaporate, the  soluble salts con- 
tained in i t  a r e  left behind and accumulate. Where the  accumulation of 
soluble salts is greater than  the  amount washed out  by rain or irrigation 
water, the  soil increases in saltiness until  there is so much salt that  crops 
cannot be grown. Salty spots due to  subirrigation occur in various sec- 
tions of Texas. They may also'be produced in yards or gardens by fre- 
quent sprinkling with water which contains soluble salts. The formation 
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or saline spots may be prevented by drainage which allows rain water  
to pass through the  soil and prevents the  'ground water from rising and  
evaporating. Sufficient rain or  irrigation water will then wash out  any  
salt which may be present. Saline spots may be recovered by suitable 
drainage accompanied by sufficient applications of water to  wash the  
salts through the soil into the  country drainage; however, difficulties a r e  
met here, a s  the soil may be so heavy tha t  the  water does not  readily go  
through the soil. The saline salts may also cause the  soil particles t o  
deflocculate and close up  the  pores of the  soil so a s  to  cause water t o  
penetrate very slowly or  even prevent it from passing through. 

Saline soils a re  frequently called alkali soils. The injurious salts a re  
not alkaline as  a rule, usually consisting of sodium chloride (common 
salt) and sodium sulphate. The soils a re  alkaline when sodium carbonate 
or bicarbonate a re  present, in which case they a r e  called black alkali 
soils. Texas soils sometimes, but  not frequently, contain black alkali. 
The composition of the salts in some of the  saline soils is given in con- 
nection with the discussion of soils of some of the  counties. 

POT EXPERIMENTS 

The needs for plant food of some of the  soils discussed in this bulletin 
were studied by growing the plants in pots containing portions of the 
soils to which various forms of plant food were added. In  making these 
experiments, 5,000 grams of soil were placed in galvanized iron pots, and  
to one or more pots a complete fertilizer (NPK or  NDK) was added. 
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 ( P K )  were added, 
nitrogen being omitted. The difference between this pot and t ha t  with 
the complete fertilizer shows the need of the  soil for nitrogen. To a third 
set of one or more pots, nitrogen and phosphoric acid (NP)  were added, 
potash being omitted. 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; they also show the amounts of phosphoric acid, potash, o r  
nitrogen removed from the pot by the plants grown in the  experiments 
expressed in their equivalent of bushels of corn per acre. 

The soil in pot experiments is under favorable conditions and i t  is  
possible for the plants to  make a greater growth or  to take  up more 
plant food from the same quantity of soil than would be the  case under 
field conditions. There might be a considerable difference in the amount  
of crop produced between the  crop receiving the complete fertilizer 
(ICPN) and the  crop which had no potash (PN) ,  and yet tlie crop pro- 
duced without potash in the  field might be equal to the  possibility of 
production under the  climatic conditions prevailing. In  this case the 
soil arould appear deficient in the pot experiment, while for all practical 
purposes it  would not be deficient in the  field. This is t he  reason why 
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the plant food withdrawn is expressed in bushels of corn to the acre. It 
shows the relative capacity of the soil to furnish plant food to crops in 
pot experiments. 

RELATION OF CHEMICAL ANALYSIS TO PRODUCTION 

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

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 )  t he  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 temperature, and 
(e)  the highest quantity of crop which can be produced under these and 
other prevailing soil and climatic conditions. I t  is obvious that  a plant 
having twice the capacity of another to assimilate phosphoric acid will 
need only half the quantity in the soil in order to produce an equivalent 
yield; that  a soil furnishing enough phosphoric acid for 30 bushels of 
corn may not contain enough for  50 bushels; that  soil which can be 
occupied by roots to a depth of 6 inches furnishes only half as  much1 
plant food as one that  is occupied to a depth of 1 2  inches; and that soil 
may contain enou,gh plant food for 30 bushels of corn and yet not enough 
for a large crop of tomatoes. These are all illustrations of the factors 
mentioned above which affect the ability of the plant to use the food 
offered i t  by the soil. 

The classifications given in this bulletin refer entirely to the quantity 
of the various elements in 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 

The average composition of a number of soil types in the counties was 
calculated from the figures for two or more samples of the same soil 
type. En calculating the averages, figures out of agreement with figures 
for the same constituent in other samples of the same soil type were 
omitted from the averages. For example, one sample of Bell clay surface 
soil from Collin County (No. 33751, Table 4 )  contained 69 6 p.p.m. active 
phosphoric acid. This is not in agreement with two other Bell clays 
from the same county, which contained 2 6  p.p.m. and 53 p.p.m. The 
figure for No. 33751 was therefore omitted from the average. Several 
other similar cases occur in the tables. Whenever a figure has thus been 
omitted from the average, i t  is enclosed in parentheses. 

For  the purpose of discussion, the soils were usually divided into three 
groups: (1 )  upland soils, ( 2 )  second bottom, or high-terrace soils above 
overflow, and (3 )  first bottom, or  alluvial, soils subject to overflow. In 
certain counties, the classification was more detailed. The average 
composition of these groups is given in Table 2; the classification accord- 
ing to analyses is given in Table 3.  



Soil Group 

Upland surface soils .............................. Collin county. calcareous.. 
........................... Collin county, noncalcareous.. 

.............................. Frio county, dark-colored.. 

.............................. Frio county, light-colored.. 
......................... Galveston county. dark-colored.. 

Galveston county, light-colored.. ......................... 
.......................... Midland county, dark-colored.. 

Midland county, light-colored.. .......................... 
Potter county, calcareous.. .............................. 
Potter county, noncalcareous. ........................... 
Van Zandt county, Blackland Prairie. .................... 
Van Zandt county, with friable subsoils. .................. 
Van Zandt county, with heavy subsoils.. .................. 
Trans-Pecos, basins and plains. .......................... 

Terrace surface soils 
Collin county.. ........................................ 
VanZandtcounty ...................................... 

Alluvial surface soils 
Collincounty .......................................... 
Frio county.. .......................................... 
Midland county.. ...................................... 
Potter county.. ........................................ 
VanZandtcounty ...................................... 
Trans-Pecos ........................................... 

Upland subsoils 
Collin county, calcareous. ............................... 
Collin county, noncalcareous. ............................ 
Frio county, dark-colored.. .............................. 
Frio county, light-colored.. .............................. 
Galveston county, dark-colored .......................... 
Galveston county, light-colored. ......................... 
Midland county, dark-colored.. .......................... 
Midland county, light-colored.. .......................... 
Potter county, calcareous. ............................... 
Potter county, noncalcareous. ........................... 
Van Zandt county, Blackland Prairie. .................... 
Van Zandt county, friable subsoils.. ...................... 
Van Zandt county, heavy subsoils. ....................... 
Trans-Pecos, basins and plains. .......................... 

Terrace subsoils 
Collin county..  ........................................ 
VanZandtcounty ...................................... 

Alluvial subsoils 
Collin county.. ........................................ 
Friocounty ............................................ 
Midland county.. ...................................... 
Potter county.. ........................................ 
VanZandtcounty ...................................... 
Trans-Pecos ........................................... 
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TABLE 3. Classes of constituents of soils by groups. 

I I I I I I I I 

Soil Group 
Total 
Phos. 
Acid 

Upland surface soils 
Collin county, calcareous.. .............................. 
Collin county, noncalcareous.. ........................... 

. Frio county, dark-colored.. .............................. 
Frio county, light-colored.. .............................. 
Galveston county, dark-colored. .......................... 
Galveston county, light-colored. . . . . . . . . . . . . . . . . . . . . . . . . .  
Midland county, dark-colored.. .......................... 
Midland county, light-colored.. .......................... 
Potter county. calcareous.. .............................. 
Potter county, noncalcareous. ........................... ................... Van Zandt county, Rlackland Prairie.. 
Van Zandt county, friable subsoils.. ................... .: . 
Van Zandt county, heavy subsoils. ....................... 
Trans-Pecos, basins and plains. .......................... 

Terrace surface soils 
Collincounty .......................................... 
Van Zandtcounty ...................................... 

Alluvial surface soils 
Collincounty .......................................... 
Friocounty ............................................. 
Midland county ........................................ 
Potter county .......................................... 
VanZandtcounty ...................................... 
Trans-Pecos ........................................... 

Upland subsoils 
Collin county, calcareous.. .............................. 
Collin county, noncalcareous.. ........................... 
Frio county, dark-colored.. .............................. 
Frio county, light-colored.. .............................. 
Galveston county, dark-colored. ......................... 
Galveston county, light-colored. ......................... 
Midland county, dark-colored.. .......................... 
Midland county, light-colored.. .......................... 
Potter county, calcareous.. .............................. 
Potter county, noncalcareous. ........................... 

.................... Van Zandt county. Blackland Prairie. 
Van Zandt county, friable subsoils.. ...................... 
Van Zandt county, heavy subsoils. ....................... 
Trans-Pecos, basins and plains.. ......................... 

Terrace suhsoils 
Collincounty .......................................... 
VanZandtcounty ...................................... 

Alluvial sul~soils .......................................... Collincounty 
Friocounty ............................................ 
Midland countv ........................................ 

Active 
Phos. 
Acid 

2 
3 
3 
4 
2 
3 
4 
3 
2 
2 
3 
5 
4 
3 

2 
5 

1 
2 
3 
3 
3 
4 

3 
3 
3 
4 
3 
4 
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3 
3 
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3 
5 
4 
3 

3 
5 

2 
3 
3 

w 

Total 
Potash 

Acid 
Soluble 
Potash 

2 
3 
2 
4 
3 
3 
3 
2 
2 
2 
3 
5 
3 
2 

2 
5 

2 
2 
1 
2 
4 
2 

2 
3 
2 
4 
3 
3 
2 
2 
2 
2 
3 
4 
4 
2 

2 
5 

2 
2 
2 
2 
4 
2 

Active 
Potash 

Acid 
Soluble 
Lime 

1 
2 
2 
2 
3 
4 
3 
1 
1 
2 
3 
4 
3 
1 

2 
4 

1 
1 
1 
2 
4 
1 

1 
2 
2 
1 
2 
4 
2 
1 
1 
2 
3 
4 
4 
1 

2 
5 

1 
I 
1 
1 
4 
1 

Basic- 
i ty  

-- 

1 
3 
2 
2 
3 
3 
4 
1 
1 
3 
4 
5 
4 
1 

1 
5 

1 
1 
1 
2 
4 
1 

1 
3 
2 
2 
3 
3 
3 
1 
1 
3 
3 
5 
4 
1 

1 
5 

1 
1 
1 
2 
5 
1 
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The upland soils a r e  averaged in  several groups, a s  shown in Tables 2 
and 3. The upland soils of the  Blacklend Prairie and the  counties in  
the western par t  of the  s tate  a r e  better supplied with plant food than  a r e  
the upland soils of the  East  Texas Timber Country. Fo r  example, t he  
nitrogen in the  East  Texas Timber Country soils with friable subsoils 
in Van Zandt County averaged .029 per cent (Class 5 ) ,  while t ha t  in the  
soils of the Blackland Prairie section of the  same county averaged . 077  
per cent (Class 3 )  and the  calcareous soils in  Potter  County averaged 
. I 4 3  per cent (Class 2 ) .  The light-colored upland soils of Galveston and  
Midland counties a r e  higher in plant food than  t he  dark-colored upland 
soils in the same counties, while in Frio County the  dark-colored soils 
are higher. The calcareous upland soils a r e  better supplied with plant 
food than are the noncalcareous upland soils. Soils with heavy subsoils 
in Van Zandt County contain more plant food than  the  soils with light 
subsoils in the same county. Nitrogen in the  different upland soil groups 
varied widely; the better soils mentioned above contain much more 
nitrogen than the  poorer soils. For  example, the  light-colored soils of 
Midland County contained . 0 9 4  per cent nitrogen while the dark-colored 
soils of the same county contained only . 0 4 2  per cent. Active phosphoric 
acid in most of the  soils was low, particularly in the  soils of Van Zandt 
County, the light-colored soils of Frio County, and the  dark-colored soils 
of Galveston County. The quantity of potash, particularly the  active or  
readily available part,  varied from medium to high. L'ime and basicity 
varied from high to medium content in most soils, but  some of the  groups, 
particularly those in Van Zandt County, were low. None of the  soils, 
with the exception of those in Van Zandt County, were acid, and those 
in Van Zandt County were only slightly acid. 

The terrace soils, which a re  those occupying flat to  undulating old 
stream benches above overflow, vary considerably in composition. Those 
in Collin County in the  Blackland Prairie area a r e  well supplied with 
plant food, while those in Van Zandt County in the  East  Texas Timber 
Country a re  low in practically all  of the  plant food elements. Those in  
Collin County were higher in plant food than the  upland soils in  the  
same county. In  Van Zandt County there was no significant difference 
between the composition of the terrace soils and tha t  of the  upland soils. 

The alluvial soils, o r  those on flat stream bottoms subject to  overflow, 
are better supplied with plant food than upland or  terrace soils in the  
same county. Here, again, those of Van Zandt County a re  relatively low 
in plant food, particularly with respect to  active pl~osphoric acid. 

FERTI[LIXERS FOR THE SOILS STUDIED 

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

In the upland soils group, the  soils of Fri'o, Midland, and Van Zandt 
Counties, the noncalcareous soils of Collin County, the  light-colored soils 
of Galveston County, and the  soils of the Trans-Pecos Area vary from 
slightly deficient to decidedly low in nitrogen. The upland soils of all 
the counties studied, exceptin,g the calcareous soils of Collin County, the  
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light-colored soils of Midland County, and the soils of Potter County, OL 

the average are somewhat low in phosphoric acid, and some are decidedly 
deficient. The upland light-colored soils of Frio County, the dark-colored 
soils of Galveston County, and the Blackland Prairie and friable subsoil 
groups in Van Zandt County may be deficient in active potash. 

The use of fertilizers is generally advisable for field crops on the soils 
in the eastern part of the state, and especially so for truck and fruit 
crops. Fertilizers suggested for use are given in other publications of 
the Experiment Station. In  general, the sandy soils are likely to need 
more potash than the soils of heavier texture. The black calcareous 
prairie soils, especially the Houston soils, do not respond well to fertili- 
zers, and a t  present we cannot recommend fertilizers 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 terrace soils of Van Zandt County probably need fertilizers sup- 
plying nitrogen, phosphoric acid, and potash. Those of Collin County 
probably do not need fertilizers. The alluvial or  first-bottom soils prob- 
ably do not need fertilizers a t  present although field trials on some areas, 
particularly in Van Zandt County, may show good response to their use. 
When the soils produce heavy growth of stem and leaves but do not 
frui t  well, applications of phosphoric acid fertilizers may correct this 
condition. Where the soil fertility has begun to decrease on account of 
cultivation over a period of years, fertilizers will probably be of advan- 
tage. Fertilizers may be of advantage for vegetable crops. 

USE OF LIME 

Few of the soils described in this bulletin are acid and lime is not 
needed on most of them. If lime may be needed, i t  will be mentioned 
in the discussion of the soils of the county concerned. 

The use of lime on well-drained sandy soils is not advisable 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 soil during the winter months. The acidity of these 
surface soils a t  the present time is generally not high enough to be 
injurious to crops ordinarily grown. They may become more acid after 
longer cultivation. 

SOILS OF COLLIN COUNTY 

Collin County is in northeastern Texas and lies entirely within the 
geographical division known as  the Blackland Prairies. Eighteen types 
and phases of soil were mapped in 8 series. The most extensive soil is 
the Houston black clay, which in all phases occupies 46.5 per cent of the 
area, followed by the Houston clay, which occupies 1 6 . 1  per cent of the 
area. The percentages of the 'area covered by soils of the series are 
given below, following the description of the series. Upland soils include 
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the calcareous Houston and Sumter series and the noncalcareous Wilson 
and Crockett series. Terrace soils include' the calcareous Bell and Lewis- 
ville series. Flat  stream bottom soils include the calcareous Trinity and 
Catalpa series. 

mottlc 
Hoi 

ular, 
n, .mr .n ,  

Description of Soils of Collin County 
~d Soils: 
ackett soils--Black to brown or spotted, moderately friable, cloddy 
,derately granular, noncalcareous topsoil with reddish or yellowish 
ed with gray subsoil. Cover 0.1 per cent of area. 
nston soils-Black, dark-gray or ashy-black to brown, friable, gran- 
calcareous topsoil with dark-gray, brown or yellowish, highly cal- 

~alr;vUS, moderately friable or  crumbly subsoil. Cover 64.7 per cent 
of area. 

Sumter soils-Brown or yellowish-brown, friable, granular, calcareous 
topsoil on rolling, steep slopes, with brownish-yellow to greenish-yellow 
crumbly, calcareous subsoil. Cover 8.1 per cent of area. . 

Wilson soils-Black to dark gray, noncalcareous, nongranular topsoil, 
very tight when dry, with brown or dark gray dense, tough subsoil. Cover 
5.1 per cent of area. 
Flat t o  Undulating Old Stream Bottoms, above Overflow: 

Bell soils-Black, heavy, friable, granular, calcareous topsoil, with 
dark-gray calcareous, crumbly subsoil. Cover 7.7 per cent of area. 

Lewisville soils-Brown, friable, granular, calcareous topsoil with dark 
brown calcareous, crumbly subsoil. Covelo 2.0 per cent of area. 
Flat Stream Bottoms: 

Catalpa soils-Brown, friable, permeable, calcareous topsoil with brown 
or grayish, friable, permeable, calcareous subsoil. Cover 5.1 per cent 
of area. 

Trinity soils-Black to dark brown, friable, permeable, calcareous top- 
@nil with black or  dark gray, heavy but permeable and crumbly, cal- 

us subsoil. Cover 7.2 per cent of area. 

Composition of Soils 
)le 4 ,gives the analyses of the different soil types and Table 5 the 

classes of constituents of the surface soils. The soils are moderately to 
well supplied with nitrogen, all of them falling in Classes 1, 2, or  3. They 
are low in active phosphoric acid; with the exception of one sample of 
Lewisville clay (in Class I ) ,  the soils all fall in Class 4 (4 soil types) or  
Class 5 (5  soil types). Most of the soils are well supplied with active 
potash, only the Houston clay (Class 4) falling in classes lower than 
Class 3. They are moderately to well supplied with total phosphoric acid 
and total and acid-soluble potash. They are high in lime, basicity, and 
pH, many soil types falling in Class 1 in these constituents. 

Pot  Experiments 
Results of pot experiments are given in Table 6. Most of the soils 

respond to nitrogen and phosphoric acid, but do not respond to potash. 
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TABLE 4. An:llrxcs of s o i l s  o f  Collin Conntp. (Continued)  

Labora- 
tory 

Number 

33708 
33709 
33754 
33755 
Average 
Average 
33742 
33743 
33744 
33702 
33703 
33704 
Average 
Average 
Average 
33733 
33734 
33735 

Nitro- Total Active Total AcSd Active Acid Basic- 
gen Pllos. Phos. Ac. Potash Soluble Potash Soluble ity Depth 

Type Name Per Acid Per Per Potash Per Lime Per pH Inches 
Cent Per Cent Million Cent f'er Cent Million Per Cent Cent ---------- 

Trinity clay, surface.. .................... .I56 .I20 12 1.16 .69 160 15.67 27.14 8.2 0-7 
Trinity clay, subsoil. .................... .I58 .I19 14 1.10 .58 159 15.83 28.05 8.2 7-24 
Trinity clay, surface.. .................... .I62 .I31 13 1 17 ........ 234 ........ 28.00 8.0 0-7 

. . . . . . . .  ........ Trinity clay, subsoil. ..................... .I51 .I33 12 1.09 178 27.90 8.1 7-18 
Trinity clay. surface.. .................... .I86 .I63 16 1.17 .61 208 16.91 27.57 8.1 ........ 
Trinity clay, subsoil. ..................... .I57 .lo9 20 1.10 .50 137 20.35 27.98 8.2 ........ 

........ ........ Wilson clay, surface. ..................... .098 .025 34 .64 206 1.40 7.5 0-7 

........ ........ Wilson clay, subsoil.. ..................... .068 .016 8 .65 165 1.36 6.9 7-18 ........ ........ Wilson clay, deep subsoil. ................. .048 .019 7 .63 142 1.35 7.3 18-36 
Wilson clay, surface. . .......... ,112 .046 35 .66 .26 181 .76 1.28 7.1 0-7 
Wilson clay, subsoil.. . .......... .068 .026 7 .65 .28 122 .76 1.25 5.9 7-18 

.......... Wilson clay. deep subs1 .057 .023 10 .59 .30 167 .80 1.28 6.0 18-24 ........ Wilson clay, surface.. . .......... .lo5 .036 35 .65 .26 193 .76 1.34 7.3 ........ Wilson clay, subsoil.. . .......... .068 .031 8 .65 .28 144 .76 1.31 6.4 ........ Wilson clay, deep subs .......... .053 .020 9 .61 .30 155 .80 1.32 6.6 ........ ........ Wilson clay loam, surface.. ................ .096 .044 85 1.19 275 1.02 7.0 0-7 ........ ........ Wilson clay loam, subsoil.. ................ .064 .028 10 1.17 145 1.14 6.6 7-18 ........ ........ Wilson clay loam, deep subsoil. ............ .054 .024 11 1.15 159 1.29 7.2 18-36 
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TABLE 5. Clnsnes of constituents of snrface soils of Collin County. 

- 
Y of 
th- 

Labora- 
tory 

Number 

Average 
33756 

Average 
3.3758 
33745 
33748 
33739 

Average 

33733 

Acid 

............ Bell clay. 
Catalpa clay.. ........ 
Houston black clay. ... 2 2 5 2 2 

....... . . . . . . . . .  ...... Houston clay..  2 2 5 4 ...... ...... .......... Irving clay. 3 4 5 3" 3 ...... ...... ...... Lewisville clay.. 2 1 1 2 1 ...... Sumterclay .......... 3 2 4 2 ...... 3 
. . . . . . . .  Trinity clay.. 

AverageWilsonclay ........... ...... ...... Wilson clay loam.. .... 3 4 4 3 2 2 

SOILS OF FRIO COUNTY 

Frio County is in southwest Texas and lies entirely within the geo- 
graphical division known as the Rio Grande Plain. Thirty types and 
phases of soil were mapped in 13  series. The most extensive soil is Duval 
fine sandy loam which occupies' 30.1 per cent of the area, followed by 
Webb fine sandy loam, which occupies 23.S per cent of the area. Upland 

TABLE 6. Pot experiments on soils of Collin Caul 

Fertilizers 

The need for fertilizers carrying nitrogen and phosphoric acid is indi- 
cated in most of the soils. Potash fertilizers and lime are not needed 
except possibly on small areas or  for special crops. 

Labora- 
tory 

number 

- 

Lorn poss l~~l i t  
plant food wit 

drawn. in bushels 

I 

Type name 

P h o s -  
phoric 

acid 

44 
63 
3 

22 
17 1 
23 

7 
14 

. . . . . . . . . . . .  
101 

Weight crop in grams 

Nitro- 
gen 

--- 
32 
19 
24 
15 
23 
19 

--I 
With 
com- 
plete 
fertil- 
izer 

26.6 
37.3 

20.0 
32.2 
13.1 
31.3 
. . . . . . . . . . . .  
46.4 

34.2 

Potash 

432 
246 
293 
191 
236 
224 

W i t h -  
out 

, phos- 
lphoric 

acid -- 
18.1 
38.1 

1.3 
11.5 
7.3 

14.0 
3 .8  

11.3 

41.4 

33.4 
13.7 

337,05 

33196 

33710 " 

337,ll 
33712 

92.53 

5954 

33??8 
33709 

-33i02 

33103 
33704 

z! I:: :::: 24.7 

............. Bell clay, surface, corn..  .......... Bell clay, surface, sorghum. . . . . . . . . . . . . . . . . . . .  Bell clay, subsoil, corn. . . . . . . . . . . . . . . . .  Bell clay, subsoil, sorghum.. .... Houston black clay, surface, corn.. 
Houston black clay, surface, sorghum. . 

.... Houston black clay, subsoil. corn.. 
Houston black clay, subsoil, sorghum. . 
Houston black clay, deep subsoil, corn . Trinity clay, probably, surface, corn.. 
Trinity clay, probably, surface, 

sorghum ......................... . Trinity clay, probably, subsoil, corn.. 
Trinity clay, probably, subsoil, ......................... sorghum ........... Trinity clay, surface, corn. 

. . . . . . .  Trinity clay, surface, sorghum. 
. . . . . . . . . . . . . . . . .  Trinity clay, subsoil, corn. 
........... Wilson clay, surface, corn. ....... \Vilson clay, surface, sorghum.. ................. Wilson clay, subsoil. corn.. .............. Wilson clay, subsoil, sorghum. 

Wilson clay, deep subsoll, corn. 

:::::: 1 

W i t h -  
out 

nitro- 
gen 

17.5 
13.7 
9.8 
6.2 
9.7 

10.2 
8 .1  

11.9 
7.9 

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

20 
17 
21 

24.5 
27.9 
31.1 

37.2 
35.5 

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

W i t h -  
out 

potash 

31.8 
39.5 
13.9 
21.2 
21.3 
31.4 
16.1 
31.0 

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

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

............ 
18.6 
10.8 
29.5 
21.2 
12.5 
14.7 
4.2 

10.1 

168 
155 

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

19.6 
16.5 
28.0 
8 .0  

23.1 
31.1 
2.8 
8 .0  

33 
50 
69 
24 
43 
57 

22.3 
26.8 

...... 
33.4 
37.0 
22.9 
23.6 
............ ...... 15 

. . . . . . . . . . . .  
39 
20 
66 
38 
26 

472 
...... 
. . . . . .  

315 
138 



soils include the dark colored Victoria, Orelia, San Antonio, and Miguel 
series, the light brown Maverick series, 'the red Duval and Webb series, 
and the Brennan and Nueces series. Flat  stream bottom soils include 
the Blanco, Frio, Leona, and Randall series. 

Uplani 
B r e ~  

-,.,- * 

Description of Soils of Frio County 
1 Soils: 
nnan soils-Very light grayish-brown or  gray, noncalcareous, fri- 

aDle topsoil with yellow, noncalcareous, crumbly subsoil. Cover 6.1  per 
cent of area. 

Duval soils-Red or reddish-brown, noncalcareous, friable topsoil with 
red, crumbly subsoil, noncalcareous except where thin. Cover 32.8 per 
cent of area. 

Maverick soils-Light-brown, calcareous, thin, friable topsoil with 
brown or yellow, thin, crumbly, calcareous subsoil. Cover 9.8 per cent 
of area. 

Miguel soils-Brown or grayish-brown, noncalcareous topsoil, tight 
when wet, with brown or mottled noncalcareous, very tough, dense sub- 
soil. Cover 1 .0  per cent of area. 

Nneces soils-Gray, noncalcareous, friable topsoil with pale yellow, 
noncalcareous, friable subsoil. Cover 1 . 7  per cent of area. 

Orelia soils-Dark-brown or black, noncalcareous topsoil, tight and 
crusty when dry, with dark-brown or dark-gray, dense, heavy noncalcar- 
eous subsoil. Cover 4 . 7  per cent of area. 

San Antonio soils--Dark brown, noncalcareous topsoil, tight when 
dry, with brown or' reddish-brown, dense, heavy noncalcareous subsoil. 
Cover 2.5 per cent of area. 

Victoria soils-Black to very dark-brown or dark grayish-brown, cal- 
careous, heavy but friable topsoil, with very dark blackish-gray, calcar- 
eous, crumbly subsoil. Cover 9.8 per cent of area. 

Webb soils-Red or reddish-brown, noncalcareous topsoil with dull red, 
rather heavy and dense, noncalcareous subsoil. Cover 2 4 . 7  per cent of 
area. 
Flat Stream Bottoms : 

Blanco soils-Gray or light gray, calcareous, friable topsoil with light 
gray or yellowish, calcareous, crumbly subsoil. Cover 2.1  per cent of area. 

Frio soil-Light brown to grayish, calcareous, friable topsoil with 
light-brown or gray, calcareous, crumbly subsoil. Cover 4.4 per cent of 
area. 

Leona soils-Black or very dark brown, calcareous, friable topsoil with 
gray or brown, calcareous, crumbly subsoil. Cover 0 . 3  per cent of area. 

Composition of Soils 

 able-7 gives the analyses of the different soil types and Table 8 the 
classes of constituents of the surface soils. The heavy soils are moder- 
ately to well supplied with nitrogen (Classes 2 and 3 )  while the light 
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TABLE 'i. Analyses of soils of Frio Col~nty. (Continned) 

Nitro- Total Active Total Acid Active Acid Basic- 
gen Phos. Phos. Ac. Potash Soluble Potash Soluble ity Depth 5 Labora- 

Type Name Per Acid Per 1 Per Potash Per Lime Per 1X Inches 
Cent Per Cent Million Cent Per Cent Million Per Cent Cent Number V1 _ _ - - - - - - -  I 

0 
31884 
3 1885 
31928 
31929 
Average 
Average 
31918 
31919 
3 1908 
31909 
31924 
31925 
31890 
31891 
31910 
31911 
31898 
31899 
31904 
31906 
31932 
31933 
Average 
Average 
31914 
31915 
31920 
31921 
31922 
31923 
31902 
31903 
31905 
31907 
31888 
31889 
31900 
31901 
Average 
Averaee 

Hidalgo clay loam, surface.. ............... 
Hidalgo clay loam, subsoil. . . . . . . . . . . - . a . V .  

Hidalgo clay loam, surface.. ............... 
Hidalgo clay loam, subsoil. ................ 
Hidalgo clay loam, surface.. ............... .......... Hidalgo clay loam subsoil.. ..... 
Hidalgo fine sand; loam surface. .......... 
Hidalgo fine sandy loam: subsoil.. .......... ...................... Leona clay. surface. ...................... Leona clay subsoil 
Maverick 6ne sand; loam surface. . . . . . . . a .  

Maverick fine sandy loam: subsoil. . - - . . - . 
Miguel fine sandy loam, surface. ........... 
Miguel fine sandy loam, subs011 ............ ................. Nueces fine sand, surface. 
Nueces fine sand, subsoil. ................. 
Orelia clay, surface. ...................... 
Orelia clay, subsoil. ...................... 
Orelia clay loam, surface. ................. 
Orelia clay loam, subsoil.. ................. 
Orelia clay loam, surface. ...............a. 
Orelia clay loam, subsoil. ...............-.. 
Orelia clay loam, surface. ................. 
Orelia clay loam, subsoil.. ................. 
Orelia fine sandy loam, surface. ............ 
Orelia fine sandy loam, subsoil. ............ 
San Antonio clay loam, surface.. ........... 
San Antonio clay loam, subsoil. ............ 
San Antonio fine sandy loam, surface. - . 
San Antonio fine sandy loam, subsoil-. - . 
Victoria clay, surface. ................'..a 
Victoria clay, subsoil.. .................... 
Victoria clay loam, surface.. ..............a 
Victoria clay loam, subsoil.. ............... 
Webb fine sandy loam, surface. ............ 
Webb fine sandy loam, subsoil. ............ 
Webb fine sandy loam, surface. ............ 
Webb fine sandy loam, subsoil. ............ 
Webb fine sandy loam, surface. . . . . . . . . . s e e  ............. Webb fine sandy loam, subsol1 
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TABLE 8. Classes of constituents of surface sofls of Frio County. 

soils, principally fine sandy loams, are low in nitrogen (Classes 4 an 
Most of the soils are low in total and active phosphoric acid (Clas; 
and 5 ) ,  moderately to well supplied with total and acid-soluble pa 
and well supplied with active potash, lime, and basicity. The Hida 
fine sandy loam and Nueces fine sand are low in active potash. : 
Brennan, Duval, Miguel, Orelia, and Webb fine sandy loams and 
Nueces fine sand are low in basicity and low to moderate in lime. All 
he soils are neutral to alkaline in reaction (pH),  most of them f a  
n Class 1. 

Labora- 
tory 

Number 
-. 

31916 
Average 

31926 
Average 

31918 

31908 
31924 

31890 
31910 
31898 

31914 
31920 
31922 

31902 
31905 

Jgo 
Fhe 
the 
I of 

d 5).  
ses 4 
~tash, 
- .  

Blancosiltyclayloam. 
Brennan fine sandy ................ loam 

AverageDuvalfinesandyloam. ............. AverageFrioclay 
Frio silty clay ......... 
Hidalgo clay loam.. ... 
Hidalgofinesandy 

................ loam 
Leona clay. . . . . . . . . . .  
Maverick fine sandy 

................ loam 
Miguelfinesandyloam 
Nuecesfine~and ...... ............ Oreliaclay ....... lverageOreliaclayloam 
Orelia fine sandy loam. 
San Antonio clay loam. 
San Antonio fine sandy 

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

LverageWebbfinesandyloam. 

Pot Experiments 

Results of pot experiments are given in Table 9.  Most of the sc 
respond to nitrogen and phosphoric acid but do not respond to pota 
The corn possibility of the upland soils with respect to nitrogen 2 

phosphoric acid is low. 

Fertilizers 

Nitro- 
gen 

3 

4 
4 
2 
2 
2 

3 
2 

3 
4 
5 
2 
3 
3 
3 

3 
3 
2 
4 

~ i l s  
~sh .  
tnd 

The need for fertilizers carrying nitrogen and phosphoric acid is 
strongly indicated on most of the soils. Some of the soils of lighter 
texture may respond to potash. Lime is a t  present not needed on mo 
the soils, but may be needed for le,gume crops or after the soils 
been in cultivation for a longer period of time. This is particularlj 
case with the soils of light texture. 

1st of 
have 
7 the 

SOILS OF' GAINESTON COUNTY 
Galveston County is in the southeastern part of Texas and lies entirely 

within the geographical division known as the Gulf Coast Prairie. Twelve 
types and phases of soil were mapped in five series. The most extensive 

Active 
Potash 

2 

2 
2 
2 
2 
1 

5 
1 

5 
3 
4 
1 
2 
1 
2 

3 3 2 2 3  

1 
2 

Acid 
Solu- 

ble 
Potash 

3 

3 
3 
1 

1 

3 
2 

4 
3 
3 
2 
3 
3 
2 

3 
3 

Total 
Phos. 
Acid 

Active Total 
Phos. Potash 
Acid 

Acid 
Solu- 

ble 
Lime 

1 

3 
3 
1 ...... 
1 

1 

3 
5 
2 
2 
3 
2 

2 2 1 2  
2 
4 

--------- ' I Basici- 
ty 

1 

5 
5 
2 
2 
1 

1 1  
2 

1 1  
4 
5 
3 
3 
4 
3 

3 
5 

3 

5 
4 
1 
3 
3 

3 
2 

4 
4 
5 
3 
3 
4 
4 

pH 

1 

1 
2 
1 

s 
2 
1 
1 
1 
2 
1 

. ? . .  
3 

5 

5 
5 
4 
5 
4 

5 
1 

5 
4 
5 
2 
3 
3 
5 

3 

3 
3 
2 ............ 
2 

...... 
2 

4 
3 
3 
2 
3 ...... 

...... 



TABLE 9. Pot experi~~lents 0.n soils of Frio County. 

Corn possibility of 
Weight crop in grams plant food with- 

drawn, i,n bushels 

Duval fine sandy loam, surface, corn.. . . . . . .  
Duval fine sandy loam, surface, kafir.. ..... 
Duval fine sandy loam, surface, 

sorghum .............................. 
Duval fine sandy loam, subsoil, corn. . . . . . . .  
Duval fine sandy loam, subsoil, kafir.. . . . . . .  
Duval fine sandy loam, deep phase, 

surface,corn .......................... 
Duval fine sandy loam; deep phase. 

surface, kafir.. ........................ 
Duval fine sandy loam, deep phase, 

surface,corn . . . . . . . . . . . . . . . . . . . . . . . . . .  
Duval fine sandy loam, deep phase. .................... subsoil, corn. 3 8 . 5  
Duval fine sandy loam, deep phase, 

................... subsoil, kafir.. 5 . 5  
Duval fine sandy loam, deep phase, 

subsoil. corn. .................... 2 9 . 5  
Frio clay, surface, corn. ................... 
Frio clay, surface, kafir.. .................. 
Frio clay, surface, corn.. . . . . . . . . . . . . . . . . . .  
Hidalgo clay loam, subsoil. corn.. . . . . . . . . . .  
Hidalgo clay loam, subsoil, kafir.. . . . . . .  r .  . .  
Hidalgo clay loam, subsoil, corn.. . . . . . . . . . .  
Webb fine sandy loam, surface, corn. . . . . . . .  
Webb fine sandy loam, surface, kafir.. . . . . . .  
Webb fine sandy loam, surface, corn..  . . . . . .  
Webb fine sandy loam, subsoil, corn. . . . . . . .  
Webb fine sandy loam, subsoil, kafir.. . . . . . .  
Webb fine sandy loam, subsoil, corn. . . . . . . .  

Labora- 
tory 

number 

soil is the Lake Charles clay, which occupies 25.4 per cent of the area, 
followed by the Lake Charles clay loam, which covers 23.2 per cent of 
the area, and the Lake Charles fine sandy loam, which occupies 14.0 
per cent of the area. Prairie soils include the dark-colored Lake Charles 
series, and the light-colored Acadia, Nueces, and Galveston series. Flat 
marshy or semimarshy prairies are occupied by soils of the Harris series. 
Tidal marsh occupies 4.3 per cent of the area, beach sand 2.1 per cent, 

made land 2.6 per cent. 

Description of Soils of Galveston County 
:adia soils-Light-brown, gray or slightly mottled, acid topsoil, hard 
tight when dry, with gray or slightly mottled dense clay, acid sub- 

soil. Cover 2.2 per cent of area. 
Galveston soils--Dark-gray or brownish-gray, loose and incoherent, 

acid topsoil with yellow or gray, acid subsoil. Cover 6.4 per cent of area. 
Harris soils--Gray, marshy topsoil with high salt content and gray or 

brown dense clay subsoil with high water table. Cover 19.2 per cent of 
area. 

Morse soils--Brown surface soil resting on a mottled red, yellow, and 
gray clay subsoil. Cover 0.6 per cent of area. 

Type n ~ m e  

W i t h -  
out 

potash 

With 
com- 
plete 
fertil- 
izer 

Potash 
P h o s -  
phoric 

acid 

W i t h -  
out 

phos: 
phoric 

acid 

Nitro- 
gen 

W i t h -  
out 

nitro- 
gen - -  



TABLE 10. Analyses of soils of Galveston Conmity. : ' , ' 

I I , . ,  , 

Labora- 
tory 

Number 

Basic- 
' ity 

Per 
Cent 

Depth 
Inches 

Nitro- 
gen 
Per 

Cent 

Total Active 1 :ho; lphosiF 

Per Cent Milllon 

Total 
Potash 

Per 
Cent 

Acid 
Soluble 
Potash 

Per Cent 
-. 

.63 

.69 ........ ........ 

.36  

.34  

.39 

.33 

.32 

.34  

.43 ........ 
........ 

.35 

.33 

.37 

.13  

.21 

.21 

.39 

.35 

.48 

.29 

.38 

.42 

.21 

.33 

.39 
-15 
.21 

Active 
Potash 

Per 
Million 

Acid 
Soluble 

Lime Type Name 

Harris clay, surface.. ..................... 
Harris clay, subsoil. ...................... 
Harris clay, deep subsoil. ................. 
Harris clay, deep subsoil. ................. 
Lake Charles clay, surface. ............... 
Lake Charles clay, subsoil.. ............... 
Lake Charles clay, deep subsoil. . . . . . . . . . . .  
Lake Charles clay surface.. ............... 
Lake Charles clay: subsoil. ................ 
Lake Charles clay deep subsoil. . . . . . . . . . . .  
Lake Charles clay: deep subsoil. . . . . . . . . . . .  
Lake Charles clay, surface.. ............... 
Lake Charles clay, subsoil.. ............... 
Lake Charles clay, surface.. ............... 
Lake Charles clay, subsoil. ................ 
Lake Charles clay, deep subsoil. ........... 
Lake Charles clay loam, surface.. .......... 
Lake Charles clay loam subsoil. ........... 
Lake Charles clay loam: surface.. .......... 
Lake Charles clay loam subsoll. . . . . . . . . . . .  
Lake Charles clay loam: deep subsoil.. ...... 
Lake Charles clay loam, deep subsoil.. ...... 
Lake Charles clay loam surface.. .......... 
Lake Charles clay loam: subsoil. ........... 
Lake Charles clay loam, deep subsoil.. ...... 
Lake Charles clay loam, surface.. .......... 
Lake Charles clay loam, subsoil. ........... 
Lake Charles clay loam, deep subsoil. . . . . . .  
Lake Charles very fine sandy loam, surface. . 
Lake Charles very fine sandy loam, subsoil.. 
Lake Charles very fine sandy loam, deep 

subsoil ............................... 
Lake Charles very fine sandy loam, surface. . 
Lake Charles very fine sandy loam, subsoil.. . 
Lake Charles very fine sandy loam, deep ............................... subsoil 
Lake Charles very fine sandy loam, deep 

............................... subsoil 
Lake Charles very fine sandy loam, deep 

............................... subsoil 
Lake Charles very fine sandy loam, surface. . 

32660 
32661 
Average 
Average 
Average 
32644 
32645 

3267 1 
32672 
32673 
Average 
Average 
Average 
3 2 646 
32647 
32648 

, 32662 
32663 
32664 



Name 

rles very fin 
rles very fin 

e sandy loa~ 
e sandy loal 

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

.......... 
bsoil ...... 

10. ,\nnlyuex of xoiln 'of C~~lvcntomr C'arraty. (Continued) 

Depth 
Inches 

7-19 

19-40 

40-50 ........ ........ 
........ 

0-7 
7-24 
24-36 

Acid 
Solu:,le 

1-inie 
Per Cent 

.21 

.30 

7.22 
.24 
.33 

.56 

.07 

.08 ........ 

Active 
Potash 

e 
Million - -  

73 

117 

49 
105 
82 

101 
It8 
79 
265 

Labora- 
tory 

Number -- 
32675 
32676 

32677 

Average 
Average 
Average 

32678 
32679 
32680 

Lake Cha n. subsoil. 
Lake Cha n,  deep 

subsoil ............................... 
Lake Charles very fine sandy loam, deep 

subsoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles very fine sandy loam, surface. . 
Lake Charles very fine sandy loam, subsoil. . 
Lake Charles very fine sandy loam, deep 

subsoil. ......... ........... ........... Nueces sand, surface. 

Per 
Cent 

.40 

.70 

9.41 
.44 
.60 

1.11 
.10 
.10 
.01 

pH 

- -  
5.6 

7.8 

8.0 
6.2 
6.7 

7.9 
7.6 
7.2 
6.2 

Kitro- 
pen 
I rr 

Cent 

.070 

.029 

.O:i 
2 L 
.002 

.037 
4 

Active 
PlLos. ,\c. 

I'rr 
hlillion 

6 

6 

5 
20 
5 

5 
152 

Total 
l'hos. 
rZcitl 

Per Cent - -  
-011 

.012 

.0?7 
,024 
.016 

.016 

.015 
Nueces sand. subsoil. .... : ...... I ::;: 
Nueces sand, deep su' .......... 16 

120 
.026 
0 1  

Total 
I utasli 

I'er 
Crtr t  

.99 

.96 

.9S 

.94 

. Y 4  

.97 
1 08 

Acid 
Soluulc 
k otas l~ 

Per Cent 

.17 

.2.3 

.29 

.14 

.18 

.24 

.08 
1.54 
1.37 

.06 ........ 
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TABLE 11. Clnsses of constituents of snrfnce soils of Gstlveston County. 

TABLE 12. Pot experiments on soils of Galveston Conntg. 
- -  -- 

Lake Charles soils-Black, dark-gray or  brown, noncalcareous, tight 
topsoil with heavy, black or gray, noncalcareous subsoil slowly permeable 
to water. Cover 62.6 per cent of area. 

Acid 
Solu- 

ble 
Potash -------- 

4 
5 

Labora- 
tory 

number 

325314 

326:s 
32647 

32649 
32650 
32651 

Composition of Soils 

Table 10 gives the analyses of the different soils and Table 11 the 
classes of constituents of the surface soils. Only the Nueces fine sand 
is  low in nitrogen (Class 4 ) ,  the rest of the soils falling in Class 2. The 
soils are low in total and active phosphoric acid (Classes 4 and 5) ,  
moderately supplied with total potash (Class 3 ) ,  moderate to low in acid 
soluble potash (Classes 3, 4, 5 ) ,  moderate to high in active potash 
(Classes 3, 2, I ) ,  and moderate to low (Classes 3, 4, 5 )  in lime and 
basicity. Seven of the 11 surface samples are slightly acid in pH while 
the other 4 are slightly alkaline. The acidity of Lake Charles clay, 
No. 32649, and Lake Charles fine sandy loam, No. 32674, probably is 
sufficiently high to interfere with good growth of legumes. 

pH 

2 

Labora- 
tory 

Number 

32681 
Average 
Average 
Average 

32678 

Type name 
With W i t h -  

izer acid gen 
-- 

Lake Charles clay loam, surface, corn. . 67 174 
Lake Charles clay loam. surface, 

sorghum ......................... 43 103 
Lake Charles clay loam, subsoil, corn. . 135 
Lake Charlesclay loam, subsoil, sorghum 69 
Lake Charles fine sandy loam subsoil, ............ ................................ corn . .  2 . 5  ............ ........... Lake Charles clay, surface, corn.. 13.6  21 ............ ........... Lake Charles clay. subsoil, corn..  2 . 4  ...... Lake Charles clay, deep subsoil, corn, ....... 2 .8  14.3  ...... 24 

Po t  Experiments 

Results of pot experiments are given in Table 12. All of the soils 
studied respond readily to applications of phosphoric acid and nitrogen 
but give no response to potash. 

Basici- 
ty 

4 

Nitro- 1 gei Harris clay. .......... 
Lake Charles clay. .... 
Lake Charles clay loam 
Lake Charles very fine 
sandyloam .......... 2 ........ Nueces sand..  4 

1 Acid 
Active Solu- Total 

Potash 

3 
3 

Potash 

4 1 2 1 3 3 2  
4 5 3 3 2 2 3 2  
4 5 3 3 3 2 3 2  

3 

Total Active 
Phos. Fhos. 
*c: 1 Acid 

5 

ble 
Lime 

3 
3 

5 
4 5 

5 
3 
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Fertilizers 

The need for fertilizers c a r r y i ~ g  nitroge'n and phosphoric acid is shown 
on many of these soils; potash may be needed in some areas where heavy 
demands are made by truck crops. Lime is not generally needed, but 
small applications may be necessary on certain areas for legume crops, 
or after the soils have been in cultivation for a longer period. 

Saline Soils 
The composition of the soluble salts in some soils of Galveston County 

is given in Table 13. Most of the salts are chlorides, with small quan- 
tities of sodium carbonate in some of the soils. The sodium carbonate in 
No. 32652 and 3 2653 is sufficiently high to be of considerable damage 
to crop growth. The total quantity of soluble salts present is much 

TABLE 13. Composition of soluble salts in some soils of G 
(parts per million). 

smaller 

Labora- 
tory 

Number -- 
2069 
2070 
9796 
9797 
9798 
9799 
9800 
9801 
9802 
9803 
9804 
9805 

27833 
27834 
32652 

32653 

32654 

Trans-I 
satisfac 
toleranl 
were ir 
which 
in Ta 

than that  in spots found in Potter County (Table 20) and in the  
'ecos Area (Table 27),  but still sufficiently high to interfere with 
tory crop growth. Different crops vary considerably in their 
ce to soluble salts. Citrus trees in Cameron County, for example, 
ljured by 600 parts per million of soluble salts (Bulletin 4 3 0 ) ,  

1 is considerably lower than the content of many of the soils listed 
ble 13. 

Whitish soil 
Black soil. . . . . . . . . . . . . . . . . . . .  
Gray sand. .  .......... 

.. Grayish black sand..  
Gray sand.. .......... 
Drab sand.. .......... ........... Gray sand. 
Gray sand.. .......... 
Gray sandy loam.. .... 
Yellowish brown sand.. 
Gray sand.. .......... 
Graysand ............ 
Surface soil.. ......... 
Subsoil ............... 
Whitish very fine 

sandy loam, surface ... 
Dark gray very fine 
sandy loam, subsoil.. . 

Gray fine sandy clay, 
subsoil .............. 

SOILS OF MIDLAND COUNTY 
Midland county is in western Texas. Most of the county lies within 

the geographical divisi'on known as the High Plains; the southeast corner 
of the county lies on the Edwards Plateau. Twenty-three types and 
phases of soil in 6 series were mapped. The most extensive soil is the . 
Reagan gravelly loam which occupies 26.8 per cent of the area, followed 

urn 
Sul- 

phate 

................................... 
5666 

63 

. . . . . . . . . . .  

.. 
.i jl . . . . . . . . . . . .  

. . . . . . . . . . . .  
38 
65 

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

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

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

Dep th  
Inches 

0-1% 
1%-2 
2 - 1 0 . .  

12-24 
24-36 
36-42 
0-12 

12-24 
24-36 
36-42 
0-7 
7-19 

0-x 
34-7 

7-24 
... Gray clay, subsoil.. ............ 24-42 

Calc i -Ca l c i -  
urn 

Chlo- 
ride 

717 

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

ji 

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

29 

Mag- 
neslum 

Car- 
bonate 

. . . . . . . . . . . .  ............ 
76 
96 

116 ............ 
136 
225 

61 

38 

33 
............ 

Mag- 
nesium 

Sul- 
phate 

----------- 
72 

. . . . . . . . . . . .  
5703 

72 
94 

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

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

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

. . . . . . . . . .  
112 
48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

320 

Mag- 
neslum 
Chlo- 
ride 

95 
558 

6410 
227 

13 

307 

?l  
42 

...... 

Sodi- 
um 
Car- 

bonate 

. . . . . . . . . . . .  
72 

190 
............ 

64 
24 ............ 

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

1375 

1094 

384 
206 

Sodi- 
um 
Sul- 

phate 

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

. . . . . . . . . . . .  ............ 
129 
760 

200 
197 

...... 

. . . . . .  

...... 

Sodi- 
um 

Chlo- 
ride 

893 
1841 

108682 
1433 
300 
597 
388 
118 
288 
800 

1527 
1168 
413 
231 

1160 

726 

196 
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TABLE 14. Analyses of soils of nlidland County. (Continued) 

29385 

29389 

29391 

29445 
29446 
Average 
Average 
20587 
20588 
29370 
29371 
29374 
29375 
Average 
Average 
29364 
29365 
29368 
29369 
Average 
Average 

Labora- 
tory 

Number 

Springer fine sandy loam, upland phase, 
surface ............................... 

Springer fine sandy loam, upland phase, 
subsoil ............................... 

Springer fine sandy loam, heavy shallow 
phase, surface.. ....................... 

Springer fine sandy loam, heavy shallow 
phase, subsoil. ........................ 

Springer fine sandy loam, deep phase, 
surface ............................... 

Springer fine sandy loam, deep phase, 
subsoil ............................... 

Springer fine sandy loam, shallow phase or 
rock, surface.. ........................ 

Springer fine sandy loam, shallow phase or 
rock, subsoil. ......................... 

Springer fine sandy loam, shallow phase, 
surface ............................... 

Springer fine sandy loam, shallow phase, 
subsoil. .............................. 

Springer fine sandy loam surface.. ......... 
Springer fine sandy loam' subsoil . . . . . . . . .  
Sprjnser fine sandy loam: surface:. . : ....... 
Spr!nser fine sandy loam, subsoil. .......... 
Springer loam, shallow phase surface. ...... 
Springer loam. shallow phase: subsoil. . . . . . .  
Springer loam, shallow phase, surface. ...... 
Springer loam, shallow phase subsoil. . . . . . .  
Springer loam, shallow phase' surface. ...... 
Springer loam, shallow phase: subsoil. . . . . . .  
Springer loam, surface. ................... 
Springer loam, subsoil. . . . . . . . . . . . . . . . . . . .  
Springer sandy loam suface 
Springer sandy loam: subsoil: : : : : : : : : : : : : : : 
Springer sandy loam, surface.. ............. 
Sprjnger sandy loam, subsoil. .............. 
Springer sandy loam, surface.. ............. 
Springer sandy loam, subsoil. .............. 

Type Name 



Labora- 
tory 

n..mhnr 
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.E 15. Classes of constituents of lsnrface soils of Midland County. 

llulll Ucl 

29;,32 

29:?7 

29;!8 

29;,l3 

29;,l4 

29??3 

29??4 

29;?5 

29:,36 

29!?1 
" 

29!?2 
" 

29:!5 
" 

29:?6 
" 

TABLE 10. I'ot experiments on soils of Midland Cc 

Labora- 
tory 

Number 

29351 

29386 
Average 
Average 
Average 

29360 
29339 

Average 
29341 

Average 

29382 
Average 
Average 

A.-a-n-e 
e 

pH 

2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
2 

1 
2 
2 

2 

Total 
Phos. 
Acid 

3 
...... 

3 
2 
4 
3 
3 
4 
3 
2 
3 

4 
4 
4 

Active 
Potash 

1 
1 
1 
1 
2 
1 
3 
1 
1 
1 

2 
1 
2 

5 2 : : : : ;  
2 

Type name 

Frio silt loam, surface, corn.. ............... 
Frio silt loam, surface, kafir.. ............... 
Frio silt loam. subsoil. corn.. . . . . . . . . . . . . . . .  
Frio silt loam, subsoil, kafir.. ............... 
Randall clay, surface, corn.. ................ 
Randall clay, surface, kafir. ................ 
Randall clay. subsoil, corn.. .......... 
Randall clay, subsoil, kafir.. .......... 
Reagan silty clay loam, surface, corn. . 
Reagan silty clay loam, surface, kafir. . 
Reagan silty clay loam, subsoil, corn. . 
Reagan silty clay loam, subsoil, kafir. . 
Reagan fine sandy loam, surface, corn.. 
Reagan fine sandy loam, surface, kafir 
Reagan fine sandy loam. subsoil, corn.. 
Reagan fine sandy loam, subsoil, kafir.. 
Richfield fine sandy loam, surface, corn 
Richfield fine sandy loam, surface, kafir 
Richfield fine sandy loam, subsoil. corn 
Richfield fine sandy loam, subsoil, kafir 
Springer fine sand, surface, corn.. ..... 
Springer fine sand, surface, kafir ....... 
Springer fine sandy loam, surface, ......................... cotton. 
Sprjnger fine sand, subsoil, corn.. ..... 
Sprlnger fine sand, subsoil, kafir.. 
Springer fine sand, subsoil, cotton. .... 
Springer fine sandy loam, surface, corn. 
Springer fine sandy loam surface, kafir 
Springer fine sandy loam': surface. 

cotton .......................... 
Springer fine sandyjloam, subsoil, corn. 
Springer fine sandykloam, subsoil. kafir. 
Springer fine sandyiloam, subsoil, .................. cotton.. . . . . . .  

Ector gravelly clay 
loam ................ 

Frio loam.. . . . . . . . . . .  
Frio silt loam.. ....... 
Randall clay.. . . . . . . . .  
Reagan finesandy loam 

AverageReaganloam . . . . . . . . .  
AverageReagansiltyclayloam. 

Reeveschalk .......... 
Reeves loam.. ........ 
Recves silty clay loam. 
Richfieldclayloam .... 
Richfield fine sandy 
loam ................ 

Richfieldloam . . . . . . . .  
Springer fine sand. .... 
Springer fine sandy 

loam ................ 
....... Springer loam.. 

Springer sandy loam.. . 

Acid 
Solu- 
ble 

Lime 

1 2  
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 

2 
2 
3 

Nitro- 
gen 

3 
3 
3 
3 
4 
3 
2 
4 
3 
2 
3 

4 
3 
4 

4 
4 
5 

I 

Acid 
Solu- 
ble 

Potash --------- 
2 
2 
2 
1 
2 
3 
1 
3 
2 
2 
2 

2 
2 
3 

Basici- 
t y  

3 
1 
1 
3 
2 
1 
1 
2 
1 
1 
3 

3 
3 
4 

1 \ 

Weight crop in grams 

4 

Active 
Phos. 
Acid 

4 
2 
1 
1 
4 
3 
2 
3 
2 
2 
4 

4 
4 
4 

: I  5 

5 5 

With 
com- 
plete 

fe.rti1- 
izer 

46.5 
48.8 
22.1 
21.8 
13.8 
24.2 
...... 

. . . . . . .  ...... 
...... ...... 
...... 
...... 
...... 
27.0 
15.6 

24.8 
32.0 ........... 
17.2 
31.5 
29.0 

22.0 
37.0 
33.5 

20.0 

Corn possibility of 
plant food with- 

Total 
Potash 

2 
2 
2 
1 
2 
3 
1 
3 
3 
1 
1 

2 
2 
4 

3 

3 

drawn, 

P h o s -  
phoric 

acid 

28 
13 
4 
2 

127 
109 
142 
107 

14 
18 
10 
12 
12 
16 
3 
7 

13 
12 
7 
6 

21 
10 

27 
11 
8 

18 
16 
15 

19 
8 
8 

10  

W i t h -  
out 

phos- 
phoric 

acid 

22.2 
4 .4  
3 .3  
1 .5  

46.0 
43.8 
44.7 
42.6 
10.9 
15.8 
7 .4  

10.8 
11.2 
18.1 
2.2 
3 .7  

12.1 
11.3 
5 .5  
5 .2  

14 
7.8 

20.8 
8.5 
7.4 

14.3 
14.7 
16.7 

15.7 
6.4 
9.9 

9.6 

in bushels 

Nitro- 
gen 

34 
36 
13 
6 

24 
17 
14 
10 
20 
22 
12 
9 

15 
16 
10 
8 

15 
13 
13 
5 

12 
7 

............ 
7 
6 ............ 

11 
8 

W i t h -  
out 

nitro- 
gen 

19.9 
13.7 
7.5 
2.9 

19.5 
9 .8  

13.1 
4.3 

12.6 
13.7 
8 .0  
4.3 

10.0 
12.2 
7.3 
5 .1  

10.2 
5 .6  
9 .9  
2 .6  
8 .6  
3 . 0  

............ 
5 .3  
2.0 ............ 
7.9 
4.4 

............ 
9.2 
4.6 

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

Potash 

676 
75 

323 
21 

1042 
522 
941 
460 
525 
191 
293 
218 
382 
166 
245 
152 
170 
213 
294 
167 
198 
38 

131 
46 

328 
112 

W i t h -  
out 

potash 

_ _ _  
29.5 
4 .8  

17.5 
1 .6  

50 .0  
49.8 
44.6 
48.0 
23.4 
15.1 
15.4 
28.2 
24.6 
16.1 
15.0 
21.3 
27.9 
20.5 
20.9 
23.9 
30.3 
9.8 

27.4 
11.8 

29.5 
23.2 

30.3 
27.1 
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by Springer fine sandy loam which occupies 22.9 per cent of the area. 
Upland soils include the Springer, Richfield, Reagan, and Reeves series; 
flat stream bottom soils include the Frio and Randall series. 

Description of Soils of Midland County 
Upland Soils : 

Reagan soils--Light-brown, calcareous, friable topsoil with light- 
o r  yellowish, calcareous, friable subsoil. Cover 54.2 per cent of ar 

Reeves soils--Light-brown to gray, calcareous, friable topsoil with 
light-brown or yellowish, calcareous, friable subsoil containing some 
gypsum. Cover 3.0  per cent of area. 

RicMeld soil+Dark-brown to black, noncalcareous, friable topsoil 
with dark-brown to dark-gray, noncalcareous, crumbly subsoil. Cover 
3.5 per cent of area. 

Springer soils-Light-brown or reddish-brown, noncalcareolis topsoil 
with brownish-red, cloddy but friable noncalcareous subsoil. Cover 34 .6  
per cent of area. 
F la t  Stream Bottoms: 

Randall soils-Nearly black or  dark-gray, noncalcareous topsoil with 
dark-gray, noncalcareous subsoil. Cover 0.7 per cent of area. 

Composition of Soils 
Table 1 4  gives the composition of the various soil types and Table 15 

the classes of constituents of the surface soils. The sofls are low to  
moderate in nitrogen (Classes 5, 4, 3 )  and in total and active phosphoric 
acid. Most of the soils are moderate to high in total azd aci:l-solul~le 
potash, several of the soils falling in Class 1.  With the exception o? the 
Reeves chalk (Class 3 )  the soils are all high in active potash. Most of 
the soils are high (Classes 1, 2 )  in lime, basicity, and pX. 

Po t  Experiments 
Results of pot experiments are given in Table 16 .  All of the so:ls used 

responded well to nitro.gen, all but the Randall clay responded to phos- 
phoric acid, and none of them responded significantly to potas!l. 

Fertilizers 
The need of fertilizers carrying nitrogen and phosphoric acid i: 

cated for these soils, but the value of potash fertilization is questio 
Lime is not needed. 

s indi- 
~nable. 

SOILS OF  POTTER COUNTY 
Potter County lies in the northwest part of the Texas Panhandle. The 

northern part of the county lies within the geographical division known 
as  the Rolling Plains; the southern part lies on the High Plains. Twenty- 
five types and phases of soil in 1 2  series were mapped. The most exten- 
sive soil is Pullman silty clay loam, followed by Potter silty clay loam. 
These types occupy 1 4 . 1  per ceht and 10 .1  per cent of the area, respec- 
tively. Upland soils include the brown soils of the Enterprise, Richfield, 
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Pullman, Potter, Zita, and Fritch series, and the  red Amarillo and Wey- 
mouth series. Flat  stream bottom soils include the  Randall, Spur, Miller, 
and Yahola series. Rough broken land without named soil types occupies 
35.0 per cent of the  area. Dune sand and river wash occupy 0.5 per cen t  
and 2.0 per cent of the area, respectively. . 

Description of Soils of Pot te r  County 
Upland Soils : 

Amarillo soils-Red, brown, or  reddish-brown, noncalcareous, f r iable 
topsoil with a red, noncalcareous, crumbly subsoil. Cover 6.9 per cent 
of area. 

Enterprise soils-Reddish-brown, loose, noncalcareous topsoil with: 
yellowish-red noncalcareous subsoil. Covers 5.2 per cent of area. 

Potter soils--Brown or  light-brown, calcareous, friable topsoil wi th  
light-brown or yellowish, calcareous, crumbly subsoil. Cover 15.5 p e r  
cent of area. 

Pullman soils-Brown or dark-brown, noncalcareous, friable topsoil 
with dark-brown or  chocolate-brown, noncalcareous, crumbly subsoil. 
Covers 21.3 per cent of area. 

Richfield soils-Dark-brown to  black noncalcareous, friable topsoil 
with dark-brown to  dark-gray, noncalcareous, crumbly subsoil. Cover. 
0.8 per cent of area. 

Alluvi 
Mill 

crumb 
n -- 

TVeymouth soils-Similar to Potter soils, but  more red in color. Cover 
6.4 per cent of area. 

a1 Soils: 
Ler soils-Red, calcareous, friable topsoil with red, calcareous,. 
~ l y  subsoil. Covers 0.7 per cent of area. 

mar~dall soils-Nearly black or  dark-gray, noncalcareous topsoil wi th  
dark-gray, noncaIcareous subsoil. Covers 0.5 per cent of area. 

Spur soils--Brown or chocolate-brown, calcareous, friable topsoil with 
brown, calcareous, crumbly subsoil. Covers 1.9 per cent of area. 

Yaho: 
subsoils 

phospho 

In soils-Red, calcareous, friable topsoils, with red, calcareous 
lighter in texture than the  topsoils. Covers 0.8 per cent of area. 

Composition of Soils 
17 gives the  analyses of the different soil types and Table 18  

the classes of constituents of the  surface soils. The soils a re  moderate 
to high in nitrogen (Classes 3 ,  2 )  and moderate t o  low in total phosphoric 
acid. The Amarillo, Potter,  and Pullman fine sandy loams a r e  low in  
active phosphoric acid; the  other soils a re  moderate to high in this 
respect. The soils are high (Classes 1 ,  2 )  in  total, acid-soluble, and 
active potash and in lime and pH. Basicity in many of the  soils falls 
one class lower than the lime in the same soils, while in the  Miller and 
Potter soils it  falls in Class 1. 

Po t  Esperiments 
Results of pot experiments a re  given in Table 19. Most of the soils 

respond well to nitrogen in pot experiments, but do not  respond to 
iric acid and potash. 



Basic- 
i ty 
Per 

Cent 

TABLE 

Type Name 

......... Amarillo fine sandy loam, surface.. .......... Amarillo fine sandy loam, subsoil. 
Fritch fine sandy loam, surface.. ........... ........... Fritch fine sandy loam, subsoil.. 
Miller clay loam, surface. ................. 
Miller clay loam, subsoil. ................. 
Potter clay loam, surface. ................. ................. Potter clay loam, subsoil. 
Potter clay loam, surface. ................. 

................. Potter clay loam, subsoil. ............ Potter clay loam, deep subsoil.. 
Potter clay loam, surface. ................. ................. Potter clay loam, subsoil. 
Potter clay loam, surface.. ................ 
Potter clay loam, subsoil. ................. ............ Potter clay loam, deep subsoil.. ........... Potter fine sandy loam, surface.. ............ Potter fine sandy loam, subsoil. 

....... Potter fine sandy loam, deep subsoil. ... Potter fine sandy loam, probably, surface. 
Potter fine sandy loam, probably, subsoil.. . .  ........... Potter fine sandy loam, surface.. ............ Potter fine sandy loam, subsoil. 

....... Potter fine sandy loam, deep subsoil. 
Pullman clay loam, surface. ............... 

............... Pullman clay loam, subsoil. 
.......... Pullman clay loam, deep subsoil.. 
......... Pullman fine sandy loam, surface.. 

.......... Pullman fine sandy loam, subsoil. .......... Pullman fine sandy loam, surface. 
Pullman fine sandy loam, subsail. .......... ......... Pullman fine sandy loam, surface.. 

.......... Pullman fine sandy loam, subsoil. 
Pullman fine sandy loam, deep subsoil. . . . . .  
Pullman fine sandy loam, surface. .......... 
Pullman fine sandy loam, subsoil. . . . . . . . . . .  
Pullman fine sandy loam, deep subsoil. . . . . .  

.......... Pullman silty clay loam, surface.. 
........... Pullman silty clay loam, subsoil. ...... Pullman silty clay loam, deep subsoil. .......... Pullman silty clay loam, surface.. .......... Pullman silty clay loam, subsoil.. 

1 s;ze 1 
Per Cent 

Labora- 

Number 

31818 
31819 
31826 
31827 
Average 
Average 
Average 
31841 
31842 
31843 
11390 
11391 
Average 
Average 
Average 
31844 
31845 
31846 
31331 
3 1.332 
31798 
31799 
31820 
31821 
31822 
Average 
Average 

r Average 
31811 
31812 
31813 
31814 
31815 

W. 

Nitro- 
gen 
Per 

Cent 

.063 

.060 

.088 

.068 

.053 

.052 

.I65 

.I22 

.I64 

.I46 

.088 

.I95 

.I26 

.I75 

.I31 

.O88 

.I09 

.096 

.061 

.I03 

.070 

.I06 

.083 

.061 

.I19 

.098 

.083 

.075 

.055 

.069 

.086 
,083 
.071 
.044 
.073 
.068 
.044 
.I17 
.095 
.081 
.I50 

Ansl~sea  of 

Total 
Phos. 
Acid 

Per Cent 

.027 

.028 

.058 

.059 

.066 

.082 

.092 

.095 

.089 

.097 

.094 

.I12 

.I15 

.098 

.I02 

.094 

.040 

.036 

.026 

.048 

.091 

.043 

.063 

.026 

.06 

.063 

.053 

.038 

.028 

.034 

.042 

.039 

.026 

.027 

.035 

.031 
,027 
.096 
.077 
.071 
.I15 

soils 

Active 
Phos. Ac. 

Pe? Million 
------- 

48 
16 

129 
99 

151 
161 
306 

5 
289 

9 
5 

48 
11 

214 
8 
5 

79 
10 
5 
7 
6 

43 
8 
5 

118 
85 
59 
59 
29 
40 
23 
50 
31 
24 
49 
25 
24 

214 
124 
135 
322 

.I05 

of Potter 

Total 
Potash 

Per 
Cent 

1.56 
1.64 
1.82 
1.74 
1.59 
1.82 ........ 
1.53 
1.94 
1.73 
1.46 
1.81 
1.60 
1.88 
1.62 
1.46 
1.36 
1.16 
1.43 
1.65 
1.72 
1.51 
1.44 
1.43 
1.99 
1.96 
2.09 
1.49 
1.45 
1.42 
1.59 
1.50 
1.30 
1.52 
1.49 
1 .50 
1.52 
2.21 
2.18 
2.29 
2.27 

.090 1 141 

County. 

Acid Active 
Soluble Potash 
Potash Per 

Per Cent Million 

1.62 231 ........ 180 
.38 435 
.39 332 
.83 202 
.83 204 
.57 204 
.46 35 ........ 381 

........ 101 ........ 40 ........ 269 ........ 137 
.57 285 
.46 9 1 

........ 40 
.38 273 
.26 120 
.23 81 
.38 43 
.60 69 
.38 158 
.43 95 
.23 81 
.49 482 
.56 493 
.68 445 
.23 271 
.29 224 ........ 240 

........ 321 
.30 279 
.30 231 
.25 167 
.72 255 
.30 239 
.25 167 
.70 566 
.92 536 
.83 617 
.53 462 

2.39 .75 591 



TARIAE: 17. Annlysea of soils of Potter Collnty. (Continxlecl) 

Labora- 
+nt.r I 

0 
0 
d 
2 
t-l 

~ i z b e r  

31816 
31828 
31829 
31830 
31831 
31832 
31323 
31324 
31325 
31326 
31786 
31787 
31788 
31789 
31808 
31809 
31810 
31321 

31322 

31790 

31791 

31792 

31793 

31823 

31824 

31825 

Average . Average 
Average 

Active 
Phos. Ac. 

Per 
Million 

129 
259 
133 
404 
140 
139 
201 
171 
259 
106 
269 
15 1 
180 
158 
301 
133 
172 

99 

54 

240 

96 

25 

57 

184 

92 

61 
249 
128 
110 

Basic- 
ity 
Per 

Cent 

1.56 
1.03 
1.48 

.90 
1.33 
1.46 
1.23 
1.52 

.89 
1.48 
1.05 
1.66 
.94 

2.23 
1.16 
1.35 
1.73 

1.10 

1.53 

1.07 

1.02 

1.34 

2.56 

.58 

.44 

1.10 
1.03 
1.39 
1.47 

Nitro- 
gen 
Per 

Cent 

.086 

.I38 

.083 

.I57 

.098 

.090 

.I16 

.074 

.I45 

.090 

.I40 

.081 

.I28 

.077 

.I23 

.I12 

.079 

.I46 

.084 

.I73 

.I40 

.091 

.063 

.I26 

.I08 

.088 

.I40 

.098 

.086 

' 

pH 

7.8 
6.9 
7.7 
6 .2  
6.6 
7.5 
6 .8  
8 .0  
6 .8  
7.8 
7.7 
7.7 
7.3 
8 .1  
7.6 
7 .4  
7.9 

7.5 

7.9 

7.3 

7.0 

7.6 

8 .1  

6.7 

6.9 

7.2 
7.0 
7.4 
7.6 

Type Name 

Pullman silty clay loam, deep subsoil. ...... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil.. .......... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil. . . . . . . . . . . .  
Pullman silty clay loam, deep subsoil. ...... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil. ........... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil. ........... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil. ........... 
Pullman silty clay loam, surface.. .......... 
Pullman silty clay loam, suhsoil. ........... 
Pullman silty clay loam, surface.. .......... 
Pullman sjlty clay loam, subsoil.. .......... 
Pullman sllty clay loam, deep subsoil. ...... 
Pullman silty clay loam, sl~allow phase, 

surface.. ............................. 
Pullman silty clay loam, shallow phase, 

subsoil. .............................. 
Pullman silty clay loam, shallow phase, 

surface.. ............................. 
Pullman silty clay loam, shallow phase, 

subsoil ............................... 
Pullman silty clay loam, shallow phase, 

deep subsoil. ......................... 
Pullman silty clay loam, shallow phase, 

deep subsoil. ......................... 
Pullman silty clay loam, shallow phase, 

surface ............................... 
Pulllnan silty clay loam, shallow phase. 

subsoil.. ............................. 
Pullman silty clay loam, shallow phase, 

deep subsoil. ......................... 
Pull~nan silty clay loam, surface.. .......... 
Pullman silty clay loam, subsoil. ........... 
Pullman silty clay loam, deep subsoil. ...... 

Total 
Potash 

Per 
Cent 

2.45 

2.11 
2.17 

2.23 
2.41 
2.26 
2.41 
1.29 
2.44 
2.28 
2.20 
2.17 
2.12 
2.19 

2.01 

2.18 

. . . . . . . .  

........ 

........ 

........ 

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

2.11 
2.28 
2.31 

Acid Active Acid 
Soluble Potash Soluble 
Potash 1 Per 1 m e  

Total 
Phos. 
A 

Per Cent ----- 
.072 
. l l l  
.069 
.I45 
.074 
.071 
.086 
.068 
.I08 
.071 
.079 
.067 
.085 
.064 
.098 
.087 
.091 

.064 

.042 

.088 

.067 

.048 

,041 

.071 

.054 

.053 

.096 

.071 

.068 

Depth 
Inches 

7-19 
0-7 
7-19 
0-5 
5-7 
7-19 
0-7 
7-19 
0-7 
7-19 
0-7 
7-19 
0-7 
7-19 
0-5 
5-7 
7-19 

0-7 

7-19 

0-2 

2-7 

7-14 

14-19 

0-3 

3-17 

7-19 ........ ........ ........ 
7.1 
7.5 
6.6 

Per Cent 

.81 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  

........ 

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

........ 
.79 ........ 

. . . . . . . .  
.57 
.81 
.61 
.82 

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

........ 
.60 

.72 

.47 

.66 

.82 

.72 

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

. . . . . . . . . . . . . . . .  
.58 
.78 
.82 

0-7 
7-19 
0-7 

31327 
3 3 2 8  
31794 

1.48 
1.52 
1.35 

.I12 
0 6 0  
.I30 

Randall clay, surface.. .................... .................... Randall clay, subsoil.. 
Randall clay, surface.. .................... 

238 
236 
221 

Million 

594 
566 
643 
637 
537 
548 
538 
525 
513 
525 
380 
600 
653 
567 
650 
487 
544 

443 

410 

429 

494 

495 

404 

407 

446 

506 
532 
536 
551 

.I09 
0 5 8  
.087 

Per Cent 
-------- 

.76 
........ ........ ........ ........ 
........ 
........ 

.79 
........ ... 

:55 .. 
.74 
.52 

1.15 
........ ........ ........ 

.60 

.86 

.53 

.46 

.63 

1.49 

........ 

........ 

........ 
.54 
.75 
.71 

2.30 .91 
2.15 1 8 3  
2.39 ........ 

648 
538 
794 

.79 
7 9  ........ 



!@ASLE 17. Anniyses of soils o i  potter County. (Continued) 

Lahora- 
tory 

Number 

31795 
Average 
Average 
31835 
31836 
31837 
31838 
3 1806 
31807 
31833 
31834 
31839 
3 1.840 
31502 
31803 

Type Name 

Randall clay, subsoil.. .................... 
Randall clay, surface.. .................... 
Randall clay, subsoil.. . . . . . . . . . . . . . . . . . . . .  .......... Richfield silty clay loam, surface.. 

. . . . . . . . . .  Richfield silty clay loam, subsoil. ...... Richfield silty clay loam, deep subsoil. 
...... Richfield silty clay loam, deep subsoil. 

Spur clay loam, surface. . . . . . . . . . . . . . . . . . .  
Spur clay loam. subsoil.. .................. ............ Spur fine sandy loam, surface.. 
Spur fine sandy loam, subsoil .............. 
\Treymouth clay loam, surface. ............. 
Weymouth clay loam, subsoil. ............. . . . . . . . . . .  Yahola fine sandy loam, surface.. 
Uahola fine sandy loam, subsoil. ........... 

Nitro- 
gen 
Per 

Cent 

.053 

.I21 

.057 

.I62 

.I32 

.I13 
,093 
.I15 
.090 
.I00 
.059 
.I21 
.067 
.074 
.048 

Total 
Phos. 
Acid 

Per Cen 

Total 
Potash 

Per 
Cent t 

- 

Acid 
Soluble 
Potash 

Per Cent 
-- 

........ 
.91 
.83 
.60 
.74 
.81 
.84 
.62 
.68 
.56 
.36 
.76 
.65 
.45 
.50 

-- 

Active 
Phos. Ac 

Pe? Mill~on 
-- 

184 
230 
210 
300 
164 
121 
121 
392 
462 
182 
195 
207 
188 
296 
2 65 

Active 
Potash 

Per 
Million 

Acid 
Soluble 
Lime 

Per Cent 
.- 

........ 
.79 
.79 
.56 
.60 
.69 
.73 

1.28 
2.70 
1.14 
3.06 
2.68 
2.49 
1.83 
2.94 

Basic- 
i ty 
Per 

Cent 

Depth 
Inches 
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TABLE 18. Classes of constituents of surface soils of Potter County. 

TIPABLE 19. Pot experinlellts on soils of Potter 

Basici- 
t y  

-- 
4 
3 
1 
1 
1 
4 

4 
3 
3 

3 
2 

2 

Acid 
Solu- 
ble 

Lime - 

...... 
3 
1 
1 
1 
2 

3 
2 
2 

1 2  
2 

2 
I 

County. 

Corn possibility of 
plant food with- 

drawn, in bushels 

p H  

1 
2 
1 
I 
1 
2 

1 
2 
2 

2 
1 

1 

Active 
Potash 

- 

2 
1 
2 
2 
3 
1 

2 
1 
1 

1 
3 2 2 2 2 3 1  
2 1 2 2 1 2 1  

1 

Labora- 
tory 

number 

3!329 

313,30 

31331 
" 

31332 

" 
31321 
31322 
319,23 

" 

31324 
" 

3 1 9 5  

31325 

31326 
" 

31327 
" 

31328 
" 

31!,33 

P h o s -  
phoric 

acid 

17 
33 ............ ............ ............ ............ 

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

io. 
6 

45 
79 

33 
............ 
. . . . . . . . . . . .  
. . . . . . . . . . . .  

67 
115 
53 
23 
37 
24 
75 

136 
70 
32 
25 
22 

Type name 

............ Potter clay loam. surface. corn.. ............ Potter clay loam, surface, kafir.. 
Potter clay loam, subsoil, corn. 
Potter clay loam, subsoil, kafir. 
Pullman fine sandy loam, surface, corn. 
Pullman fine sandy loam, surface, kafir 
Pullman fine sandy loam, surface, corn. 
Pullman fine sandy loam, subsoil, corn.. 
Pullman fine sandy loam, subsoil, kafir. 
Pullman fine sandy loam, subsoil, corn. 
Pullman silty clay loam, surface. corn.. 
Pullman silty clay loam, subsoil, corn. 
Pullman silty clay loam, surface, corn.. 
Pullman silty clay loam, surface, kafir. 
Pullman silty clay loam, surface, 

............................... sorghum 
Pullman silty clay loam, subsoil, corn.. 
Pullman silty clay loam, surface, kafir. 
Pullman silty clay loam, surface, corn.. 
Pullman silty clay loam, surface, corn.. 
Pullman silty clay loam, surface, kafir.. 
Pullman silty clay loam, surface, corn.. 
Pullman silty clay loam. subsoil. corn. 
Pullman silty clay loam, subsoil, kafir.. 
Pullman silty clay loam, subsoil, corn.. ................ Randall clay, surface, corn.. . . . . . . . . . . . . . . . .  Randall clay, surface, kafir. .................. Randall clay, surface, corn ................ Randall clay. subsoil. corn.. ................ Randall clay, subsoil, kafir.. . . . . . . . . . . . . . . . .  Iiandall clay, subsoil, corn.. 
Spur tine sandy loam, surface, corn. 
Spur fine sandy loam, surface, kafir 

Weight crop in grams 

Total 
Potash 

-- 

2 
1 
2 
1 
2 
1 

2 
5 
1 

1 

2 

Labora- 
tory 

Number 
--. 

31796 

31804 
31800 

Average 
31844 

Average 

Average 
Average 
31835 

31806 
31833 
31839 
31802 

Nitro- 
gen 

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

32 
11 

5s 
7 

26' 
10 
6 

35 
39 
19 
14 
16 
9 

36 
34 
10 
17 
12 
6 

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

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

Acid 
Solu- 
ble 

Potash 

1 
3 
1 
2 
3 
2 

2 
2 
1 

1 1  
2 

2 

Amarillo fine sandy 
loam ................ 

Fritchfinesandyloam. 
Millerclayloam ....... ...... AveragePotterclayloam 
Potter fine sandy loam. 

... Pullman clay loam.. 
Pullman fine sandy 
loam ................ 

Pullman silty clay loam ........ Randall clay.. 
Richfield silty clay 
loam ................ 

Spurclayloam ........ 
Spur fine sandy loam. . 
Weymouth clay loam 
y a o a  fine s a n d  l o  

W i t h -  
out 

potash 

- - - -  
23.0 
42.2 
9.5 

37.8 
42.5 
42.1 
44.5 

. . . . . . . . .  
39.2 

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

40.0 
37.7 
37.3 
34.1 
362 
25.5 
48.6 
50.3 
34.8 
...... ...... 
...... 
22.8 
34.7 

Potash 

469 
304 
135 
205 
372 
184 
159 ...... ...... 

. .sii. ............ 
............ ............ 
. . . . . . . . .  ...... ...... 

...... 
589 
349 
181 
615 
319 
255 
846 
458 
294 ...... ...... 

...... 

Active 
Phos. 
Acid - 

4 
3 
3 
2 
4 
3 

4 
2 
2 

2 

Nitro- 
gen 

- 

3 
3 
4 
2 
3 
3 

3 
2 
2 

2 

W i t h -  
out 

nitro-' 
gen 

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

25.2 
7 .4  
4 .2  

33.7 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

15.9 
7.2 
4.2 

23 
19.2 
10.5 
9 .2  
8 . 0  
4 .8  

25.0 
18.4 
5 .7  

10.5 
7.5 
3 .5  

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

With 
com- 
plete 

fe.rtil- 
izer 

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

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

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

. . . . . . . . . . . .  
40.7 

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

...... 

...... 

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

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

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

Total 
Phos. 
Acid 

4 
3 
3 
3 
4 
2 

4 
3 
3 

2 

W i t h -  
out 

phos; 
phorlc 

acid 

9 .2  
24.4 

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

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

18.2 
3 .1  

22.0 
27.7 

19.1 ............ 
. . . . . . . . . . . .  . . . . . . . . . . . .  

31.0 
39.2 
27.5 
13.5 
29.0 
16.4 
36.7 
46.2 
33.2 
19.0 
9 .2  

19.5 
12.7 
26.0 

3 
3 

3 2 

: 1 2 
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Fertilizers 

Fertilizers carrying nitrogen are probably needed on most of these 
soils, but phosphoric acid, potash, and lime are not needed. Crop pro- 
duction in this county is largely controlled by climatic conditions, rather 
than by incapacity of the soil to provide plant food elements. The use 
of fertilizers in this county is not recommended in the absence of 
able field experiments. 

favor- 

Saline Soils 

The composition of soluble salts in samples of different depths in a soil 
in Potter County is given in Table 20. The total quantity of salts is some- 
what lower than that  in many saline soils (See Tables 13  and 27) but 
may still be sufficiently high to be injurious to plant growth. Particular 
attention should be called to two zones of accumulation of sodium sul- 
phate, the first a t  a depth of from 19 inches to 6 7  inches (Nos. 23596 and 
23597), and the second a t  a depth of from 99 inches to 131 inches 
(No. 23599). The concentration of sodium sulphate is several times 
higher a t  these depths than i t  is in samples from other depths. Prac- 
tically all of the calcium sulphate occurs a t  a depth of 41 inches to 
99 inches, which is slightly lower than the zone of maximum accumulation 
of sodium sulphate (19 inches to 6 7  inches). 

TABLE 20. Composition of soluhle salts in some soils of Potter County 
(parts per n~illion). 

-SOILS OF VAN ZANDT COUNTY 

Labora- 
tory No. -- 

23594 
23595 
23596 
23597 
23598 
23599 
23600 

Van Zandt County is in northeastern Texas, a t  the extreme western 
limit of the geographical division known as  t h e  East Texas Timber 
Country. Thirty soil types and phases in 18 series were mapped. The 
most extensive soil type is the Susquehanna fine sandy loam, followed by 
Bowie fine sandy loam and Norfolk fine sand. These soils occupy 25.2, 
12.1, and 10.4 per cent of the area, respectively. Upland soils with 
friable subsoils include the Kirvin, Bowie, Ruston, Caddo, and Norfolk 
series, while those with dense subsoils include the Lufkin and Susque- 
hanna series. Terrace soils include the Cahaba and Kalmia series. Flat 
stream bottom soils include Ochlockonee, Bibb, and Hannahatchie series. 
Blackland Prairie soils include Durant, Crockett, and Wilson series of 
the uplands and Trinity and Johhston series along the flat stream bottoms. 

Surface soil.. ............... 
Subsoil.. ................... 
Subsoil ..................... 
Subsoil.. ................... 

..................... Subsoil 
Subsoil.. ................... 
Subsoil.. ................... 

Depth 
Inches 

0-7 
7-19 

19-41 
41-67 
67-99 
99-131 

131-163 

Calc. 
Sulp. 

........ 

........ 

........ 
730 
183 

Mag. 
Carb. 

----------- 
83 
34 
11 

........ 

..... ... 3i" 
.............. 

Sod. 
Sulp. 

164 
183 
420 
671 

55 
472 
165 

: 1 6 .  

........ 

........ 

........ 
54 
48 

... 
ibi" 

37 
117 

15 
........ 
........ 

17 ......... 
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Description of Soils of Van Zandt County 
n d  Soils, East  Texas Timber Country: 
wie soils--Topsoil gray to light-brown with yellow subsurface, sub- 
vellow mottled with gray and red, permeable. Covers 12.1 per cent 
'ea. 
,ddo soil+Topsoil ,gray with yellow subsurface, subsoil yellow mot- 
with gray in lower part, slowly permeable. Cover 2.4 per cent of area. 
rvin soils-Light-brown to grayish or  slightly reddish topsoil, with 

owly permeable subsoil. Cover 5.0 per cent of area. 

I1 a&% 

places 
Norf 

permez 

[in soils--Gray topsoil, becoming hard on drying, with gray, dense, 
owly permeable subsoil. Cover 3.1 per cent of area. 
~gdoches soils-Red topsoil with ironstone fragments in many 
with red, slowly permeable subsoil. Cover 0.4 per cent of area. 
'olk soils-Gray topsoil with yellow subsurface, and yellow, very 
ible, sandy subsoil. Cover 14.8 per cent of area. 

-.. 
and I 

25 .2  
Uplai 

C1, 
UTUL 

friable 
of ares 

Wils 

;on soils--Light brown to grayish topsoil with brown, yellowish o r  
1 subsurface and reddish-yellow, reddish-brown, or light red, very 
lble subsoil. Cover 4.1 per cent of area. 

-4nehanna soils-Light brown to gray topsoil with yellow subsurface 
red and gray mottled, dense, very slowly permeable subsoil. Cover 
per cent of area. 
nd Soils, Blackland Prairie : 
-7kett soils-Black to brown or spotted, noncalcareous, moderately 

topsoil, with reddish o r  yellowish subsoil. Cover 11.0 per cent 
1. 

ion soils-Black to dark gray topsoil, very tight when dry, with 
Drown or dark ,gray, dense, tough subsoil. Cover 4.2 per cent of area. 
Flat to Undulating Old Stream Benches, above Overflow: 

Cahaba soils-Light brown topsoil with reddish or  yellowish sub- 
surface, with light-red, very permeable subsoil. Cover 0.4 per cent of 
area. 

Kalmia soils--Light-brown or gray topsoil with yellow subsurface, 
with yellow, very permeable subsoil. Cover 0.4 per cent of area. 
Flat Stream Bottoms : 

Johnston soils-Black noncalcareous topsoil with heavy gray to black 
noncalcareous subsoil. Cover 1.8 per cent of area. 

Ochlockonee soils--Grayish-brown to brown topsoil with grayish- 
brown to brown subsoil. Cover 11.9 per cent of area. 

Trinity soils--Black to dark-brown, friable, permeable calcareous top- 
soil with black or dark-gray, heavy but permeable and crumbly, calcar- 
eous subsoil. (Blackland Prairie area) .  Cover 1.6 per cent of area. 

Bibb soils-Gray or slightly mottled'topsoil with gray to slightly mot- 
tled gray and brown subsoil. Cover 0.3 per cent of area. 

Composition of Soils 
Table 21 ,gives the analyses of the different soils and Table 22 the 

classes of constituents of the surface soils. The soils of Van Zandt 



Depth 
PI 1 Inches 

Labora- 
tory 

Number 

-- 
29463 
29 161 
29465 
? 9 4 6  
29523 
29524 
9171 
9172 

Average 
Averase 
Average 
9 3 11 
9312 

29458 
2g170 
29471 
29459 
29533 
29534 
Average 
Average 
Average 
29478 
29479 
29175 
29476 
29t77 
29472 
29173 
29174 
29 188 
29484 
29489 
29485 
29486 
29487 
9309 
9310 

Average 
Average 
Average 
29494 

::: I t:, 
7.0 18-24 

TABLE 21. 

Type Name 

Rowie fine sandy loam, surface. ............ 
Bowie fine sandy loam, subsoil. ............ 
13owie fine sandy loam, deep subsoil. . . . . . . .  
Bolvie fine sandy loam, deep subsoil. . . . . . . .  
Bowie fine sandy loam, surface.. ........... 
Bowie fine sandy loam, subsoil. . . . . . . . . . . . .  
Bowie fine sandy loam, probably, surface.. . .  
Bowie fine sandy loam, probably, subsoil. . . .  
Bowie fine sandv loam, surface. ............ 
Bowie fine sandy loam, subsoil. . . . . . . . . . . . .  
Rowie fine sandy loam, deep subsoil. . . . . . . .  
Caddo fine sandy loam, probably, surface.. .. 
Caddo fine sandy loam, probably, subsoil.. .. 
Crockett very fine sandy loam, surface.. .... 
Crockett vcry fine sandy loam, subsoil. ..... 
Crockett very fine sandy loam, deep subsoil.. 
Crockett very fine sandy loam, deep subsoil.. 
Crockett very fine sandy loam, surface.. .... 
Crockett very fine sandy loam, sribsoil. ..... 
Crockett very fine sandy loam, surface. . . . . .  
Crockett very fine sandy loam, subsoil. . . . . .  
Crockett very fine sandy loam, deep subsoil.. 
Kalmia fine sandy loam, surface.. .......... 
Icaimia fine sandy loam, subsoil. ........... 
Kirvin fine sandy loam, surface. . . . . . . . . . . .  
ICirvin fine sandy loam, subsoil.. ........... 
Kirvin fine sandy loam, deep sul~soil. ....... 
Lufkip very fine sandy loam, surface.. ...... 
Lufkin very fine sandy loam, subsoil. ...... 
Lufkin very fine sandy loam, deep subsoil. . .  
Norfolk fine sand, surface. . . . . . . . . . . . . . . . .  
Norfolk tine sand, subsoil.. . . . . . . . . . . . . . . .  
Norfolk fine sand, deep sul~soil . . . . . . . . . . . . .  
Norfolk fine sandy loam, surface.. .......... 
Norfolk fine sandy loam, subsoil.. .......... 
Norfolk fine sandy loam, deep subsoil. . . . . . .  
Norfolk fine sandy loam, probably, surface. . 
hTorfolk fine sandy loam, probably subsoil. . 
Norfoil: fine sandy loam, surface. .'......... 
Norfolk fine sandy loam, subsoil.. .......... 
Norfolk fine sandy loam, daep su1)soil. . . . . . .  
Ochlockonee very fine sandy loam, surface.. . 

Znndt 

Acid 
Soluble 
Potash 

Per Cent 

.10 

.19 

.33 

.36 

.08 

.14 

.04 

.04 

.07 

.12 

.33 

.06 

.07 

.20 

.27 

.41 

.40 
........ 

.19 

.20 

.23 

.41 

.08 

.05 

.12 

.38 

.24 

.07 

.18 

.25 

.06 

.06 

.08 

.06 

. l l  

.23 

.06 

.05 

.06 

.08 

.18 
2 

Analyses of 

Nitro- 
gen 
Per 

Cent 

.017 

.022 

.033 

.034 

.014 

.024 

.027 

.029 

.O19 

.025 

.033 

.033 

.025 

.083 

.070 

.065 

.046 

.069 

.052 

.076 

.076 

.066 

.027 

.016 

.057 

.037 

.024 

.044 

.038 

.043 

.014 

.009 

.010 

.033 
,020 
.041 
.032 
.021 
.033 
.021 
.041 
.078 

soils of Van 

Active I Total ' Total 
Phos. 
Acid 

Per Cent 

.016 

.017 

.018 

.023 

.027 

.020 

.026 

.038 

.023 

.025 

.O18 

.036 

.034 

.027 

.034 

.028 

.027 

.029 

.028 

.028 

.031 

.028 

.022 

.018 

.037 

.027 

.018 

.0  50 

.018 

.019 

.019 

.028 

.025 

.019 

.020 

.023 

.026 

.030 

.023 

.025 

.023 

.031 

Phos. Ac. 

Pe? Mill~on 

10 
9 
3 
4 

42 
4 

23 
14 
25 
9 
3 

23 
8 
9 
6 
6 
6 
9 

23 
9 

15 
6 

24 
10 
16 
5 
4 

18 
10 
8 

71 
42 
37 
28 
29 
6 

16 
9 

22 
19 

13 
6 

Basic- 
i ty 
Per 

Cent 

.21 

.31 

.49 

.47 

.26 

.24 

.10 

.05 

.19 

.20 

.49 

.16 

.OO 

.46 

.58 
1.03 
1.33 

.35 

.30 

.41 

.44 
1.03 

.10 

.05 

.40 

.52 

.40 

.15 

.35 

.79 

.09 

.01 

.09 

.25 

.06 

. l l  

.15 

.OO 

.20 

County. 

Potash 
Per 

Cent 
-------- 

93 
1.02 
1.06 
1.01 

.93 
1.08 ........ 

........ 
.93 

1.05 
1.06 

........ 

........ 
1.24 
1.13 
1.19 
1.60 
1.08 
1.07 
1.16 
1.08 
1.19 

-81 
.88 
.83 

1.01 
1.08 

.42 
1 .  
1.10 

.56 

.58 

.66 

.51 

.54 

.70 

.51 
-42 
.51 
-48 

1.44 
7 

Active 
Potash 

Per 
Million 

116 
120 
153 
144 
271 
136 
68 
46 

152 
101 
153 
114 
103 
106 
109 
125 
130 
96 

134 
101 
122 
125 
101 
55 

226 
229 
109 
116 
82 
86 
96 
90 
94 

116 
116 
119 
91 
75 

104 
96 

I Acid 
Soluble 
Lime 

Per Cent 

.14 

.16 

.21 

.19 

.20 

.22 

.06 

.05 

.13 

.14 

.21 

.38 

.38 

.19 

.29 

.47 

.56 ........ 

.24 

.19 

.27 

.47 

.13 

.06 

.18 

.24 

.19 

.12 

.22 

.40 

.07 

.11 

.04 

.10 
-05 
.06 
.10 
.09 
.10 

143 
1 9  

.19 .40 
1:: 1 ::: 

- 



'PADLE 21. rinnlywes of s o i l s  of Vnil Znlrbt County.  (Continxled) 

Labora- 
t n r t r  

Active 1 1 Potash 
Per 

Per Cent Million 

- 

Nitro- 
gen 
Per 

Cent 

.029 

.019 

.039 

.044 

.019 

.013 

.022 

.017 
,036 
.025 
.031 
.031 
.028 
.034 
.069 
.029 
.069 
.I10 
.017 
.085 
.057 
.077 
.084 
.017 

~ i z b e r  -- 
29495 
29496 

29480 
2948 1 
29482 
29483 
29490 
29491 
29492 
29493 
Average 
Average 
Average 
29467 
29468 
29469 
29462 
29461 
29460 
29525 
29526 
Average 
Average 
Average 

1 s z e  1 
Per Cent 

Type Name 

-- 
Ochlockonee very fine sandy loam, subsoil. .. 
Ochlockonee very fine sandy loam, deep 

subsoil ............................... 
Ruston fine sandy loam, surface. ........... 
Ruston fine sandy loam, subsoil ............ 
Ruston fine sandy loam, deep subsoil. . . . . . .  
Ruston fine sandy loam, deep subsoil. . . . . . .  
Ruston fine sandy loam, surface. ........... 
Kuston fine sandy loam, subsoiI . . . . . . . . . . . .  
liuston fine sandy loam, deep subsoil. ...... 
Ruston fine sandy loam, deep subsoil. . . . . . .  
Iiuston fine sandy loam, surface. ........... 
Ruston fine sandy loam, subsoil. . . . . . . . . . . .  
Ruston fine sandy loam, deep subsoil. . . . . . .  
Susquehanna fine sandy loam, surface.. ..... 
Susquehanna fine sandy loam, subsoil. . . . . . .  
Susquehanna fine sandy loam, deep subsoil. . 
Wilson very fine sandy loam, surface.. ...... 
Wilson very fine sandy loam, subsoil.. . . . . . .  
Wilson very fine sandy loam, deep subsoil.. .. 
Wilson very fine sandy loam, surface.. ...... 
Wilson very fine sandy loam, subsoil. ....... 
Wilson very fine sandy loam, surface.. ...... 
Wilson very fine sandy loam, subsoil. . . . . . . .  
Wilson very fine sandy loam, deep subsoil. . .  

Basic- Total 
Phos. 
Acid 

Per Cent 

Active 
Phos. Ac 

Per 
Million 

Total 
Potash 

Per 
Cent 

Depth 
pH Inches 

ity 
Per  
Cent 
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TABLE 22. Classes of constituents of surface soils of Van Zandt Cdnnty. 

County .in general are low in plant food, particularly with respect to 
nitrogen and phosphoric acid. Only the Crockett, Ochlockonee, and Wil- 
son fine sandy loams fall in Class 3 with respect to nitrogen. All other 
soils fall in Classes 4 and 5. No soil falls outside of Classes 4 and 5 
with respect to total and active phosphoric acid. The soils are better 
with respect to total and active potash, most of them falling in Classes 3 
and 4. They are low (Classes 4, 5 )  in acid-soluble potash, lime, and 
basicity, and in general very slightly acid in pH. 

Labora- 
tory 

Number 

9311 
Average 

29478 
29475 
29472 

29488 
Average 

29494 

Average 
29467 

Average 

Pot Experiments 

Results of pot experiments are given in Table 23 .  Most of the soils 
respond markedly to phosphoric acid and nitrogen, and some of them 
respond well to potash. 

Fertilizers 

The need for fertilizers carrying nitrogen, phosphoric acid, and 
(usually) potash, is indicated for most of the soils. Lime may be 
needed for certain legume crops, or  after the soils have been in cultiva- 
tion for a longer period of time, particularly if acid-forming nitrc 
fertilizers such as ammonium sulfate or  urea are used. 

AverageBowiefinesandyloam. 
Caddo fine sandy loam 
Crockett very fine 

.......... sandyloam 
Kalmia finesandy loam 
Kirvin fine sandy loam. 
Lufkin very fine sandy 
loam ................ 

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

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

Ruston fine sandy loam 
Susquehanna fine 
sandyloam .......... 

Wilson very fine ........ sandy loam.. 

SOILS OF THE TRANS-PECOS AREA 

Basi 
tj 

The Trans-Pecos area lies in the extreme western part of Texas, and 
includes all that  part of the state lying west of the Pecos River, except a 
small portion of Val Verde County. Brewster, Culberson, El  Paso, Hud- 
speth, Jeff Davis, Pecos, Presidio, Reeves, and Terrell Counties comprise 
the area. Twenty-six types and phases of soils in 9 series were mapped. 
The most extensive soil is the Reeves gravelly loam, followed by the 
Reeves silty clay loam; these soils occupy 15.0 and 12.0 per cent of the 
area, respectively. Basins and plains include the Reeves, Reagan, and 

Nitro- 
gen 

5 
4 

3 
5 
4 

4 
5 

5 

3 
4 

4 

3 

5 
5 

4 
5 
4 

5 
5 

5 

4 
5 

3 

3 

2 ...... 
3 
3 
2 

2 
2 

2 

2 
2 

3 

3 

Total 
Phos. 
Acid 

5 
4 

4 
5 
4 

4 
5 

5 

4 
5 

5 

4 

Active 
Phos. 
Acid 

5 
5 

5 
5 
5 

5 
4 

4 

5 
5 

5 

5 

Total 
Potash 

3 ...... 
3 
3 
3 

4 
4 

4 

2 
4 

3 

3 

Active 
Potash 

3 
3 

3 
3 
2 

3 
4 

3 

3 
3 

2 

3 

Acid 
Solu- 
ble 

Potash -------- 
5 
5 

3 
5 
4 

5 
5 

5 

4 
5 

2 

3 

Acid 
Solu- 
ble 

Lime 

4 
3 

4 
4 
4 

4 
5 

5 

4 
4 

3 

3 
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TABLE 23. Pot experiments on soils of  Van Zandt County. 

-- 

~ e r h a i e n  series. Terrace soils are of the Anthony series. Flat  stream 
bottom soils include the Gila, Rio Grande, and Toyah series, and some 
undifferentiated soils. Mountains and roughlands include the Ector 
series from limestone, and the Brewster series from igneous rocks, and 
the undifferentiated rough and stony land. Rough stony land mainly 
from limestone occupies 17.9 per cent of the area; that  mainly from 
igneous rocks occupies 10.0 per cent. 

A detailed survey of Reeves County has been published, and the chem- 
ical composition of the soils of that county has been discussed in Bulletin 

. =-I-- 
tory 

number 

-- 
29$83 

29$;4 
9311 
" 

" 

" 

9312 

" 

29533 

" 

29534 

" 

9310 

" 

" 

" 

9310 

" 

" 

" 

29525 

" 

29526 

" 

-- A 

Type name 

Bowie fine sandy loam, surface, corn. 
Bowie fine sandy loam, surface, milo.. 
Bowie fine sandy loam, subsoil, corn.. 
Bowie fine sandy loam, subsoil, milo.. 
Caddo fine sandy loam, probably, 

surface, corn.. ................... 
Caddo fine sandy loam, probably, 

surface,corn ..................... 
Caddo fine sandy loam, probably, 

surface, sorghum. ................ 
Caddo fine sandy loam, probably, 

surface, sorghum. ................ 
Caddo fine sandy loam, probably, 

subsoil, corn. .................... 
Caddo fine sandy loam, probably, 

subsoil, sorghum. ................ 
Crockett very fine sandy loam, 

surface, corn.. ......................... 
Crockett very fine sandy loam, 

surface, milo.. ......................... 
Crockett very fine sandy loam, 

subsoil, corn. .......................... 
Crockett very fine sandy loam, 

subsoil. milo.. ......................... 
Norfolk fine sandy loam, probably, 

surface,corn ..................... 
Norfolk fine sandy loam, probably. 

surface, corn.. ................... 
Norfolk fine sandy loam, probably, 

surface, sorghum. ................ 
Norfolk fine sandy loam, probably, 

surface, sorghum. ................ 
Norfolk fine sandy loam, probably, 

subsoil, corn. .................... 
Norfolk fine sandy loam, probably, 

subsoil, corn. .................... 
Norfolk fine sandy loam, probably, ................ subsoil, sorghum. 
Norfolk fine sandy loam, probably, 

............... subsoil, sorghum.. 
Wilson very fine sandy loam. surface. 

corn. ................................. 
Wilson very fine sandy loam, surface, 

milo .................................. 
Wilson very fine sandy loam, subsoil, 

corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson very fine sandy loam, subsoil. 

milo .................................. 

Weight crop in grams 

With 
com- 
plete 

fer t i l -  
izer 

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

35.4 

38.0 

21.4 

36.3 

11.6 

3.7 

40.3 

27.4 

23.0 

18.2 

38.1 

10.0 

17.7 

7.3 

Corn possibility of 
plant food with- 1 

bushels' ' 

Potash 

149 
1 73 
166 
67 

...... 

...... 
152 

42 

190 

89 

78 

27 

18 

29 

56 

12 

18 

10 

237 

87 

119 

23 

drawn, 

P h o s -  
phoric 

acid 

22 
23 
8 
8 

29 

12 

15 

9 

12 

11 

32 

19 

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

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

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

43 

29 

13 

12 

W i t h -  
out 

potash 

------- 
10.3 
23.1 
20.9 
26.9 

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

............ 
27.9 

17.0 

28.4 

24.4 

28.8 

10.5 

6.5 

12.4 

32.4 

3.8 

12.5 

4.2 

25.8 

38.7 

15.0 

8.5 

W i t h -  
out 

phos; 
p h o r ~ c  

acid 

10.2 
18.0 
6.5 
7.5 

20.6 

9.2 

14.4 

10.1 

...... 

...... 
7.3 

8.4 

17.3 

16.7 

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

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

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

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

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

18.0 

24.0 

7.1 

8.5 

in 

Nitro- 
gen 

20 
13 
15 
8 

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

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

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

............ 
13 

14 

36 

10 

51 

20 

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

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

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

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

............ 
46 

19 

28 

66 

W i t h -  
out 

nitro- 
gen 

. . . . . .  
10.5 
7 .0  
4.5 

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

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

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

............ 
8.0  

2.4 

15.6 

6.5 

20.0 . 
10.5 

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

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

............ 
11.5 

16.0 

10.2 

41.0 
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4 3 0 .  A chemical study of some soils of E l  Paso County has been dis- 
cussed in Bulletin 337.  

Description of Soils of the Trans-Pecos Area 
Upland Soils : 

Brewster soils-Red or  brown, noncalcareous, friable, mostly very 
topsoil, with red or  brown, noncalcareous, crumbly, stony subsoil. 
3.8 per cent of area. 

, stony 
Cover 

Ector  soils-Light-brown or  brown, calcareous, friable, stony topsoil 
with light-brown or yellowish, calcareous, stony subsoil. Cover 1 0 . 4  per 
cent  of area. 

Reagan soils-Brown or  light-brown, calcareous, friable topsoil, with 
light-brown or  yellowish calcareous, crumbly subsoil. Cover 13.3. per 
cent of area. 

Reeves soils-Light-brown to gray, calcareous friable topsoil, with 
light-brown or  yellowish calcareous friable subsoil containing some 
gypsum. Cover 35.4 per cent of area. 

Verhalen soils-Brown or  reddish-brown, calcareous, friable topsoil 
with red or reddish-brown, calcareous, crumbly subsoil. Cover 
cent of area. 

5.9 per 

F l a t  Old Stream Benches, above Overflow: 
Anthony soils-light-brown, very calcareous, friable, topsoil, wltn 

yellow, calcareous, friable subsoil. Cover 0.5 per cent of area. 

Flat S t ream Bottoms : 
Gila soils-Light-brown or grayish, calcareous, friable, topsoil con- 

taining some salt,  with a light-brown, or  grayish, calcareous, friable sub- 
soil containing some salt. Cover 0.6  per cent of area. 

Rio Grande soils-Light-brown or brown, calcareous, friable topsoil 
with light-brown, calcareous, friable subsoil. Cover 0.3  per cent of area. 

Toyah soils--Brown or  dark-brown, calcareous, friable topsoil, with 
brown or  light-brown, calcareous, friable subsoil. Cover 1.1 per cent 
of area. 

Composition of Soils 

Table 2 4  gives the  analyses of the  principal soil types and Table 25 the 
classes of the  constituents of the  surface soils. Most of the soils are 
moderate to low (Classes 3, 4 )  in nitrogen. The Reagan fine sandy loam 
and  gravelly loam and the  Reeves fine sand a re  low (Class 4)  in total 
phosphoric acid, while the  rest of the  soils a r e  moderate to high. The 
Reagan silty clay loam and Rio Grande loamy very fine sand a re  low in 
active phosphoric acid, with the  other soils moderate to high, six of them 
falling in Class 1. Most of the  soils fall  in  Class 1 with respect to  total 
potash, lime, basicity, and pH,'and in slightly lower classes with respect 
t o  acid-soluble and active potash. 



TARLT;: 2.1. Annlgses of soils of Trnns-Pccos Arcn. 

Number YE?- 1 

- - - -  Average 
Average 
29025 
29026 
29023 
29024 
Average 
Average 
28996 
28997 
28990 
2899 1 
28992 

Average 
Average 
2901 1 
29012 
29009 
29010 
28988 

Type Name 

Nitro- 
gen 1 Zit 

Total Active Total Acid 
Phos. Phos. Ac. Potash Soluble 
Acid 1 Per Per 1 Potash 

Per Cent Million Cent Per Cent 

Active 
Potash 

Per 
Million 

Gila fine sandy loam. surface.. ............. 
Gila fine sandy loam, subsoil.. ............. 
Gila silt loam, surface.. ................... 
Gila silt loam, subsoil. .................... 
Pecos silty clay loam, surface. ............. 
Pecos silty clay loam, subsoil. ............. 
Reagan fine sandy loam, surface.. .......... 
Reagan fine sandy loam, subsoil.. .......... 
Reagan gravelly loam, surface.. ............ 
Reagan gravelly loam, subsoil.. ............ 
Reagan silty clay loam, surface. ........... 
Reagan silty clay loam, subsoil.. ........... 
Reagan silty clay loam, shallow phase, 

surface ............................... 
Reagan silty clay loam, shallow phase. 

subsoil ............................... 
Reagan sjlty clay loam, surface. ........... 
Reagan sllty clay loam, subsoil.. ........... 
Reeves fine sand, surface. ................. 
Reeves fine sand. subsoil. ................. 
Reeves fine sand, surface. ................. 
Reeves fine sand, subsoil. ................. 
Reeves fine sand, surface. ................. 
Reeves fine sand, subsoil. .................. 
Reeves fine sandy loam, surface. ........... 
Reeves fine sandy loam, subsoil. ........... 
Reeves silty clay loam, deep phase, surface.. .. Reeves silty clay loam, deep phase, subsoil. 
Reeves silty clay loam, surface.. ........... 
Reeves silty clay loam, subsoil. ............ 
Reeves silty clay loam, surface. ............ 
Reeves sjlty clay loam, subsoil. ............ 
Reeves silty clay loam, deep phase, surface. . . Reeves silty clay loam, deep phase, subsoil.. 
Reeves silty clay loam, surface.. ........... 
Reeves silty clay loam, subsoil. ............ 
Rio Grande loamy very fine sand, surface.. . 
Rio Grande loamy very fine sand, subsoil. ... 
Rio Grande very fine sandy loam, surface. . .  
Rio Grande very fine sandy loam, subsoil.. .. 
Toyah clay loam, surface.. ................ 

Acid Basic- 
Soluble Depth m 1 Lime 1 Z 1 p~ Inches g 

Per Cent Cent I- 



Labora- 
tory 

Number 

28989 
28994 
28995 
29007 
29008 
Average 
Average 
28986 
28987 

TABLE 24. Analyses of soils of Trans-Pecos Area. (Continued) 

Acid 
Soluble 
Potash 

Per Cent 
Type Name 

Toyah clay loam, subsoil. ................. 
Verhalen clay, surface.. ................... 
Verhalen clay, subsoil.. ................... 
Verhalen clay, surface .................... 
Verhalen clay. subsoil.. ................... 
Verhalen clay, surface .................... 
Verhalen clay, subsoil.. ................... 
Verhalen clay loam surface.. .............. 
Verhalen clay loam: subsoil. ............... 

Active Basic- 
ity 
Per 

Cent 

Nitro- 
gen 
Per 

Cent -- 
.040 
.067 
.089 
.063 
,063 
.065 
.076 
.080 
.076 

Depth 
pH 1 Inches 

Total 
Phos. 
Acid 

Per Cent 

.I48 

.I23 

.I31 

.I09 

.I09 

.I16 

.I20 

.064 

.063 
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,E 25. Classes of constituents of surface soils of Trans-Pecos Area. 

Pot Experiments 
Results of pot experiments are given in Table 26. The soils do not 

show significant responses to fertilization with nitrogen, phosphoric acid, 
or potash. The corn possibility with respect to phosphoric acid is low, 
but this may be because heavy crops were not produced on the soils for  
reasons other than the capacity of the soils to provide plant food. 

Bertilizers 

pH 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

The analyses and pot experiments indicate tha t  no response from fer- 
tilization will be secured on most of the soils. Lime is already present 
in large quantities in most of the soils. 

Saline Soils 

Active 
Potash 

2 
1 
3 
1 
2 
3 
2 
2 
2 

2 

2 
1 
1 
1 

Acid 
Solu- 
ble 

Potash 
---------- 

2 
2 
2 
3 
2 
1 
4 
2 
2 

3 

2 
3 
1 
2 

The soluble salts found in some saline soils in the Trans-Pecos Region 
are given in Table 27. Chlorides make up a large part of the salts, 
especially when the quantity of soluble salts is very high. Sulphates are 
very high in a few soils, notably No. 1 3 7 3  and its subsoil, and No. 29003  
and its subsoil. These soils probably contain considerable quantities of 
gypsum not in solution. All of the soils listed except possibly No. 10975  
are to be classed as saline, rather than alkali, soils because the quantity 
of sodium carbonate is not high in any of them. 

I 

DIFFERENCES IN COMPOSITION AT DIFFERENT DEPTHS 

Acid 
Solu- 
ble 

Lime 

1 
1 
1 
1 
1 
1 
2 
1 
1 

1 

1 
2 
1 
2 

Labora- Njtro- 
tory gen 

Nam ber 

1 ' Active Total 

The composition of a soil in horizons a t  different depths sometimes 
varies markedly. Zones of accumulation of sodium sulfate in a soil from 
Potter County (Table 2 0 )  have already been discussed (page 4 2 ) .  
Calcium carbonate content may and often does vary much more markedly 
a t  different depths. In  Galveston County, (Table 1 0 )  a zone of accumu- 
lation of lime occurs in the deep subsoils of the Lake Charles series. 
This occurs a t  different depths and to different degrees with different 
samples. In  Lake Charles clay No. 32659,  there is a slight accumulation 

Basici- 
t y  

1 
1 
1 
2 
1 
1 
2 
1 
1 

1 

1 
3 
1 
3 

Total 
Phos. 
Acid 

3 
2 
2 
4 
4 
3 
4 
2 
2 

3 

2 
1 
2 
3 

Phos. 
Acid 

1 
1 
1 
1 
1 
4 
3 
2 
3 

5 

2 
1 
2 
3 

Potash 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

2 
1 
1 
1 
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TABLE 27 . Cornposition of soluble salts in qome soils of Trlms-Pecos Area 
(parts per million) . 

. 

Sodi- 
um 

Chlo- 
ride .. 
53670 
9610 

10770 
8020 
8125 
5280 

267 

237 
118 

176 

21740 
5110 

950 

1109 

2595 

4283 

248 

41 

289 
148 

165 
143 

2661 
376 

2186 
783 

2059 
783 

1618 
14190 

4516 
412 
528 
384 
751 
134 

1196 
5217 
5831 

703 
36 

807 
665 

1601 
124 

37643 
4798 

157 
185 

2995 
964 

1325 

Sodi- 
um 

Car- 
bonate 

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

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

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

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

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

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

46 

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

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

225 ............ ............ 
70 ............ 

109 

9 

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

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

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

~ o d i -  
um 
Sul- 

phate 

83 

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

572 

1206 

242 

111 

240 

550 
344 

689 
259 

353 
397 

312 

9683 

4614 
385 
289 
506 

5808 
1433 

...... 
394 ...... 

...... 
341 
115 
85 

286 

842 
1740 
1932 

Mag- 
nesium 

Sul- 
phate 

600 

4500 
2370 

750 
1500 
205 

37 

126 

483 

283 

792 

149 

268 

249 
126 

60 
54 

590 ............ 
1029 
590 

550 
616 

1147 

322 
98 

107 
295 

1443 
149 

108 
817 ............ ........... ............ 

72 
104 ............ 

5081 ............ 
...... 

498 
146 
256 

Mag- 
nesium 
Chlo- 
ride 

1563 
3975 
2915 

1016 
424 ............ 
283 
333 

121 
404 

3610 
556 

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

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

............ 
970 

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

............ 
5 

76 

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

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

............ ............ 
272 ............ 

2952 

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

531 

31 

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

921 
1063 

.................. 
38 ............ ............ 

Calci -Calc i -  
urn 

Chlo- 
ride ... 

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

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

........... 
3 i  

228 

26334 
893 

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

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

............ 
319 

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

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

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

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

........... ............ 
18667 ............ 

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

............ ............ ........... ...... 
2 

............ 
4148 

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

Labora- 
tory 

Number 
.. 

1373 
1374 
1375' 
1376 1 
1379 * 
1382 
8254 
8255 - 
8256 
8264 

8265 
10887 

10888 
10974 

i 10975 [ . > : 
10976 

10977 

10978 

10979 

11238 

11239 
11240 

11241 
11702 

11703 
12524 

12525 
12526 

12527 
12705 
17332 
17333 

17500 
17501 
22926 
22927 
22928 
25693 
25694 
25695 
25696 
25697 
25698 
28971 
28972 
29002 
29003 

29004 
29005 

29006 
29034 
29035 
29036 

Mag- 
nesium 

Car- 
bonate 

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

36 

............ 
5 ............ 

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

............ 
46 

16 
67 

83 

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

7 

27 
56 

79 

29 
73 
62 

142 

140 
162 ............ ............ ............ 

Depth 
Inches 

0-12 
0-12 
0-12 

12-24 
24-36 
36-48 

6-18 

0-12 
12-24 

0-12 
12-24 

0-8 
8-16 

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

0-12 
12-24 

0-12 
12-24 

0-18 
8-16 

0-19 
20-40 

0-22 
22-34 ......... .......... 

...................................... 
0-12 

12-24 

......................... 
0-7 
0-7 
0-7 

0-7 
0-7 

0-10 
18-30 

0-7 

0-7 
7-19 

0-7 
7-19 

6 
12 

........... Surface soil ........... Surface soil ........ Dry alkali bed 
Subsoil to 1373 ........ ........ Subsoil to 1373 
Subsoil to  1373 ........ 
Subsoil ............... 
Yellowish brown loam, 
surface .............. ........ Subsoil to 8255 

Yellowish brown loam, 
surface .............. 

Subsoil to 8264 ........ 
Brown sandy loam . 
surface .............. ....... Subsoil to 10887 

Yellowish gray silty 
clay . surface ............... 

Yellowish gray silty ............... clay, surface 
Yellowish gray silty ............... clay, surface 
Yellowish brown silty ............... clay, surface 
Yellowish gray silty 
clay, surface 

Yellowish gray silty ............... clay, surface 
Light brown clay 
loam, surface ........ ....... Subsoil to 11238 

Brownish gray clay 
loam, surface ........ ....... Subsoil to 11240 

Light gray fine sandy 
loam, surface ........ ....... Subsoil to 11702 

Yellowish brown sandy 
clay, surface ......... .... Subsoil to 12524.,. 

Light yellow sandy 
clay . surface ......... ... ... Subsoil to 12526 , 

Brownloam, surface 
Brown clay, surface 
Gray brown clay, 
surface .. Bottom or valley land .. Bottom or valley land ................. Surface soil ............. Subsoil to 22926 

Subsoil to  22926 ........... Surface soil ........... Surface soil ........... Surface soil ................. Surface soil ........... Surface soil ........... Surface soil 
Surfacesoil ........... ............... Subsoil .......... Toyah loam 
Bed of salt lake in salt 
basin, surface ........ ....... Subsoil to 29003 

Reeves silty clay loam, 
deep phase, surface ... ....... Subsoil to 2900 5 ................. Surface soil 

Subsoil ............... 
Subsoil ............... 

urn 
Sul- 

phate 

25450 
17725 
14225 
11855 
12700 
11355 ............ 

235 
16f 

............ 
229 

969 
2485 

459 

73 

1035 

1588 

280 

146 
85 

............ ............ 
500 ............ 

5368 
10232 

3674 
10371 
4637 
9196 

97 
567 

5237 

2979 
3294 
239 
56 ............ ............ ............ ............ 

14606 
15458 

53 
190 

1829 
175 
381 
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below
 6 0 in

ch
es; in

 th
e v

ery
 fine san

d
y

 loam
 N

o. 
32665, th

ere is a con- 
sid

erab
le 

accu
m

u
latio

n
 

below
 

2
3

 
inches; 

in
 

th
e 

v
ery

 
fine 

san
d

y
 

loam
 

N
o. 

32677, th
ere is a v

ery
 m

ark
ed

 accu
m

u
latio

n
 below

 
40 

inches. 
T

h
e 

basicity of 
a H

o
u

sto
n

 black clay su
rface soil 

(N
o. 33764, T

able 4
) 

w
as 

7.58 
p

er cen
t, of 

th
e first subsoil 

(7"-IS
N

, N
o. 3

3
7

6
5

), 5.10 p
er cent, an

d
 

of 
th

e 
d

eep
 

su
b

so
il 

(18"-30", 
N

o. 
3

3
7

6
6

), 
24.00 

p
er 

cent. 
N

itrogen, 
activ

e phosphoric 
acid, an

d
 activ

e p
o

tash
 

all decrease 
m

ark
ed

ly
 in

 th
e 

low
er 

d
ep

th
s of 

m
o

st 
soils, 

as 
is 

show
n 

in
 all 

tab
les 

in
 th

is b
u

lletin
 

giving 
'th

e 
com

position 
of 

th
e 

soils. 
T

h
is 

fact 
is 

of 
g

reat 
practical 

im
p

o
rtan

ce, because th
e soil left o

n
 an

 area after th
e topsoil 

h
as been 

rem
oved 

by 
erosion 

is 
of 

m
u

ch
 

low
er 

fertility
 

th
an

 
th

e 
o

rig
in

al 
so

il 
w

hich w
as w

ashed aw
ay. 

C
hem

ical analyses an
d

 o
th

er w
o

rk
 involved 

in th
e p

rep
aratio

n
 of 

th
is 

b
u

lletin
 

have been tak
en

 p
art in

 by 
S
. 

E
. 

A
sbury, 

E
. 

C
. 

C
arlyle, 

T
. 

L
. 

O
gier, W

. 
H

. 
W

alk
er, an

d
 o

th
er m

em
b

ers of 
th

e staff. 

C
hem

ical an
aly

ses an
d

 resu
lts of 

pot ex
p

erim
en

ts on sam
ples of 

typical 
soils fro

m
 six co

u
n

ties an
d

 th
e T

rans-P
ecos R

egion 
are given w

ith
 con- 

densed 
d

escrip
tio

n
s of 

th
e soil series. 

A
 n

ew
 classification 

of 
constitu- 

en
ts, 5 classes based upon chem

ical com
position, is given, an

d
 its relatio

n
 

to
 p

rev
io

u
s m

eth
o

d
s of in

terp
retatio

n
 is discussed. 

M
ost of 

th
e soils a

re
 

low
 

(C
lasses 4 an

d
 5

) in
 n

itro
g

en
 an

d
 phosphoric acid. 

T
hey are b

etter 
supplied 

(C
lasses 2 an

d
 3

) w
ith

 potash. 
S

om
e of 

th
e soils are low

 in
 

lim
e an

d
 basicity 

(C
lasses 

4 an
d

 
5

), w
hile 

o
th

ers 
are basic 

an
d

 
even 

h
ig

h
ly

 
calcareo

u
s 

(C
lass 

1). 
S

om
e 

of 
th

e so
ils are slig

h
tly

 
acid, 

b
u

t. 
m

o
st of th

em
 are n

eu
tral to

 alk
alin

e. 
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