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The Nature of the Dry Farm Soils
of Utah

By John A. Widtsoe and Robert Stewart.

Successful farming in Utah is dependent upon two main
factors: First, the economic use of irrigation water upon the
lands lying under the irrigation ditch, and second, upon the
correct practice of the principles of dry farming upon those
lands not susceptible to irrigation. Dry farming in Utah is,
therefore, of great importance and it becomes essential to
learn something of the nature of the dry farming soils of
the State.

LOCATION AND SURVEY OF THE STATE DRY
FARMS.

In 1903 the State of Utah established six experimental
farms in widely distributed parts of the dry farming section
of the State. These farms were located in the counties of
Juab, San Juan, Sevier, Iron, Tooele and Washington. These
farms when established were in the virgin condition and sup-
borted luxuriant growths of sage brush. At the time of
clearing the land for cultivation a very exhaustive soil sur-
vey was made. Numerous borings were made where possible
to a depth of ten feet.

The Juab county farm was located in Juab Valley, about
five miles south of Nephi, on the north slope of the Levan
ridge. Four samples of soil representative of the first, third,
fourth and ninth feet were submitted to chemical and physi-
cal analysis, while nine other samples were submitted to
physical analysis, and in addition the nitrogen, humus and
carbon dioxide were determined in all of the samples studied.
Each sample studied is in turn the composite of a great
number of representative borings on the same tract of
ground. ‘
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The San Juan county farm is located six miles south
of Monticello. Four samples representing the first, sixth
and seventh feet were submitted to chemical and physical
analysis, while eight other samples were submitted to physi-
cal analysis.

The Sevier County farm is located in Grass Valley about
fifteen miles east of Richfield. Two samples of soil repre-
senting first and fourth feet were submitted to chemical
and physical analysis, while thirteen others were submitted
to physical analysis.

The Iron County farm is located near Parowan in Iron
County. Four samples representing the first, fourth and
ninth feet were submitted to chemical analysis, while thirteen
.others were submitted to physical analysis.

The Tooele County farm is located in the Tooele Valley
near Grantsville. Two samples representing the first and
fourth feet were submitted to chemical and physical analysis,
while eight other samples were submitted to physical
analysis.

The Washington County farm is located in Washington
County near Enterprise. Three representative samples were
submitted to chemical analysis, while nine others were sub-
mitted to physical analysis. Each of the samples analyzed
in every case is the composite sample of several separate
borings on a forty acre tract and is therefore very represen-
tative of the type of soil studied.

2. Geological Derivation of the Soils.

Five of the six farms are located in the Great Basin,
while the sixth, the San Juan farm is located in the High
Plateau country with its drainage into the Colorado River.
Three-fifths of the State, comprising the western part, lies
in the Great Basin, while two-fifths is divided into the Uinta-
White Basin and the High Plateau country.

The section represented by the Juab County farm was
not under water at the time of Lake Bonneville. The waters
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of the Lake Bonneville covered only the lower part of the
valley, but the dry farming section is just beyond the lower
extension of Utah bay of old Lake Bonneville. The soil of
the Juab valley, however, has been derived from the weath-
ering from the adjacent mountain ranges. These ranges
contain deposits of limestone and extensive deposits of gyp-
sum. It is possible that the phosphate deposit extends to
these mountains while deposits of potassium have recently
been reported. These facts must be taken into consideration
in a discussion of the results obtained.

The dry farming section represented by the San Juan
County farm lies in the High Plateau country in the south-
east part of the State to the east of the Colorado River. The
section is seamed by many deep washes due to occasional
torrential rains. The High Plateau country is differentiated
from the Great Basin by many geological characteristics.
The rock material is composed of shale and sandstone. The
San Juan County farm is composed of the weathering of
sandstone containing occasional layers of gypsum.

The section represented by the Sevier County farm is
located in Grass Valley far above old Lake Bonneville, but
is still in the Great Basin area. The soil of the valley has
been derived from the erosion of the adjacent mountain
ranges.

The soil of the Iron County farm has been derived by
the erosion of the adjacent mountain ranges. The valley in
which the farm is located was not covered by the waters of
Lake Bonneville but is separated from Escalante Bay by a
low range of mountains.

The region represented by the Tooele County farm is in
the Lake Bonneville district being located in the Tooele Val-
ley, an arm of the Lake. During the Lake period this bay
received the storm waves of the open lake. Wave excava-
tion of the alluvial slopes of western base of the Oquirrh
mountains contributed to the soil formation.

The region represented by the Washington County farm
lies in the Great Basin, being located on the north slope of
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the rim of the basin leading down into Escalante Bay of
Lake Bonneville. The waters of the lake, however, -did not
cover the region represented by the farm.

The soils representing these farms being located in
widely distributed sections of the State and being derived in
such diverse ways offer an interesting group for study. Five
of the farms are located in the Great Basin, four of these be-
ing above the waters of Lake Bonneville, while the soil of
the fifth was formed during the time of Lake Bonneville.
The sixth is located in the High Plateau country and prob-
ably represents soil formed in place by the weathering of
sandstone.

3. The Physical Composition of the Soils.

The method of analysis as developed at this Station was
used in making the physical analysis of the soil. The re-
sults obtained from the analysis of the Juab County soils are
reported in Table 6 in the back of the bulletin. (1). These re-
sults indicate that the soil of this farm is a clay loam with
a tendency with depth to approach a loam condition.

The results obtained by the analysis of the San Juan
County soils are recorded in Table 6. These results indicate
that the soil is a sandy soil and that it is quite uniform with
depth. The amount of water soluble salts is very low.

The results obtained from a physical analysis of the
Sevier farm are recorded in Table 7. These results indicate
that the soil is of a very coarse sandy nature with consider-
able gravel present.

The results for the physical analysis of the soil of the
Iron County farm are recorded in Table 7. The results
indicate that the soil of the farm is a sandy loam, with a
slight tendency to become heavier with depth.

The results obtained from a physical analysis of the
soils of the Tooele County farm are recorded in Table 8.
These results indicate that the soil of this farm is a sandy

1. Utah Experiment Station Bulletin No. 89
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loam and that it is uniform with depth. The surface soil of
the farm presents a fairly uniform surface with, however, an
occasional gravel or clay spot. The water soluble salts are
somewhat higher in the soil of this farm than in that of the
other farms.

The results for the physical analysis of the soil of this
farm are recorded in Table 8. These results clearly indicate
that the soil of this farm is of a distinct sandy nature and
becomes more so with depth. The water soluble salts are
very low.

In a discussion of the plant food content of soils it
should be clearly kept in mind that there are ten elements of
plant food, namely: carbon, hydrogen, oxygen, calcium,
magnesium, iron, sulphur, phosphorus, potassium and nitro-
gen. The plant obtains its carbon from the carbon dioxide
of the atmosphere, while the oxygen is obtained either from
the soil moisture or from the carbon dioxide of the air. The
hydrogen is obtained from the soil moisture. Calcium, mag-
nesium, iron and sulphur are used by all plants in such small
quantities and occur in all soils in such large quantities that
their supply in most soils is apt never to become exhausted.
The remaining three elements of soil fertility, phosphorus,
potassium, and nitrogen are used by plants in such large
quantities and concentrate in the seed or more salable pro-
ducts of the farm that their supply may become exhausted
in the soil. These are the elements of plant food which have
a commercial value. The question of soil fertility from the
plant food point of view has to do largely with these ele-
ments.

The complete data regarding the chemical composition
of the soils is recorded in the tables in the appendix. From
this data the following tables have been compiled.

4. The Phosphorus Content.

Phosphorus is one of the essential elements of plant food
which is usually added in large amounts to soils. The phos-
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phorus content of the soils of the several farms is recordeu
in the following table.

TABLE 1.
Acid Soluble Phosphorus in First Foot of Arid Farm Soil.

San : Wash-

County = .5 L ibeansine Juab. Juan. Sevier. Iron. Tooele. ington.
Per ct. Phosphoric

Aecld, ‘PO, .ttt 0.419 0.24 0.26 0.23 0.31 0.24
Per ct. Phosphorus. 0.182 0.104 0.114 0.100 0.135 0.104
Pounds of Phosphor-

us per 2,000,000

pounds of soil... 3,640 2,080 2,280 2,000 2,700 2,080

The phosphorus content is high in the Juab and Tooele
County farms and considerably lower in the soil from San
Juan, Iron and Washington counties. The high content in
the Juab soil is probably due to the existence of a phosphate
ledge in the mountains to the east. The total phosphorus
was also determined in the Juab County soils. The amount
in the first foot is 0.191 per cent or 3820 pounds per acre or
a difference of 180 pounds of phosphorus i. e. 95% of the
phosphorus is acid soluble.

Consultation of the tables in the back part of the bulle-
tin will show that the phosphorus content in the soil of the
Nephi farm decreases slightly with depth, while in the San
Juan County soil it decreases markedly with depth, there be-
ing only a third as much in the seventh foot as in the first.

The phosphorus content in the soil of the Iron County
farm is very uniform with depth, while in the Tooele county
soil there is a marked decrease with depth. The phosphorus
in the soil of the Washington County farm is practically
constant with depth. It is thus seen that the dry farming
soils of this State are fairly well supplied with phosphorus.
The phosphorus content of the average crust of the earth is
2200 pounds per million pounds of soil, while the average
phosphorus content of humid soil and arid soils is 1044 and
1392 pounds per two million pounds of soil respectively as
given by Hilgard. ‘
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Thus while our dry farm soils are well supplied with
phosphorus it may become necessary in the future to add
phosphorus in some form to our soils.

5. The Potassium Content.

Potassium is a second element of fertility which is ap-
plied to soils and thus has a commercial value. In many
soils such as peaty swamp lands it is the limiting element of
crop production. The potassium content in the dry farm
soils is indicated in the following table.

TABLE II.

Acid Soluble Potassium Content in the First Foot of the Dry
Farming Soils.

San ‘Wash-
EOUNEY &« oioon o vgats Juab. Juan. Sevier. Iron. Tooele. ington.
Per ct. Potash, K,0.. 1.31 0.83 0.83 0.55 0.95 0.87
Per ct. Potassium... 1.09 0.689 0.689 0.456 0.788 0.722
Pounds of Potassium
per two million

pounds of soil.... 21,800 13,780 13,780 9,120 15,760 14,440

The total amount of potassium in the Juab County soils
was also determined. The analysis gave 2.32 per cent
potassium in the first foot or 46400 pounds of potassium in
the plowed surface of the soil. The acid soluble potassium
is, therefore, only 49 per cent of the total amount of potas-
sium present in the soil. In the production of “wheat only
7.5 pounds of potassium is necessary for the production of
25 bushels of grain, while 22.5 pounds are needed for the
production of the straw. If, therefore, all the straw be re-
turned to the soil there is enough potassium present in the
surface foot of the Juab County farm to last for the produc-
tion of a 25 bushel crop of wheat every other year for 6186
years. In other words, the potassium is sufficient for indefinite
periods of time provided the farmer so cultivates his land as
to render the plant food available. It is practically certain
that the potassium question on the dry farms of the State is
one of liberation of this plant food from the inexhaustible
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supply in soil and not one of addition. There are two practi-
cal ways by which plant food may be liberated from the
locked up compounds in the soil. First, by practicing the
system of summer fallow and thus allowing the soil to enter
the winter in a porous open condition. The alternate freez-
ing and thawing tends to liberate the plant food from its in-
soluble condition. Second, the addition of organic matter to
the soil and its resultant decay with the production of organic
acids converts the potassium into an available form.

In the Juab County soil the potassium decreases with
depth, there being only 56 per cent as much total potassium in
the ninth foot as compared with that in the first. This may
possibly be explained by the reported discovery of potassium
in the hills to the east of the valley.

The potassium content in the soils of the San Juan,
Tooele, and Washington County farms is also decreased with
depth, while that of the Iron County soil is practically con-
stant with depth.

6. The Nitrogen Content,

Nitrogen is the most expensive of all the plant foods hav-
ing a commercial value. Four-fifths of the air is nitrogen, but
it occurs in a free or elemental form which is unavailable for
the use of the higher plants. The results obtained for the
nitrogen content of the dry farm soils is recorded in the fol-
lowing table:

TABLE III
San S TR M <
COUNLY, ats sty vs o tiers Juab. Juan. Sevier. Iron. Tooele. ington.
Per cent Nitrogen.. 0.116  0.065  0.089  0.057  0.07  0.091
Pounds per two mil-
lion pounds of soil. 2,320 1,300 1,780 1,140 1,540 1,820

The nitrogen content of these soils in the virgin condi-
tion is thus seen to be very low as is characteristic of the soils
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of arid America. The soil of the Juab farm is highest, there
being 2320 pounds of nitrogen in the first two million pounds
of soil, while Iron County soil contains the least or only 1140
pounds of nitrogen per two million of soil. The nitrogen con-
- tent uniformly decreases with depth. It takes 48 pounds of
nitrogen to produce a 25 bushel crop of wheat, 12.5 pounds
for the straw and 35.5 pounds for the grain. Assuming that
all of the straw is returned to the soil, there is only nitrogen
enough in the plowed surface of the soil to last for the pro-
duction of a 25 bushel wheat crop for only 180 years. This
comparative method of study clearly indicates that on the dry
farms of this State that nitrogen is the limiting element of
plant food. Of course the wheat plant in its search for mois-
ture feeds on the dry farm to greater depths than the plowed
surface. These results clearly bring to mind, however, the
necessity of utilizing all the waste material of the farm. Meth-
ods must be devised for the utilization of the straw stacks
which are all too commonly burned on the dry farm.

The question of the importance of the nitrogen question
on the dry farms has previously been discussed* for one
section of the State and it is hoped that additional data will
be presented for the other three great dry farming sections
in the near future.

7. The Organic Matter of the Dry Farm Soils.

The humus content as determined by the methods of
the Association of Official Agricultural Chemists was ob-
tained on all the samples. This is a rough measure of the
organic matter of the soil although it should be clearly kept
in mind that the results are probably higher than the cor-
rect results because “humus” obtained by the official method
always contains clay or finely divided soil, which loses water
by hydration on heating. In these soils also the “clay” un-
doubtedly contains some calcium carbonate which would

* Stewart, Bulletin No. 109, Utah Experiment Station.
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also lose carbon dioxide when heated. The humus results
are indicated in the following table.

TABLE IV.

Humus Content in the Dry Farming Soils.

T Wash-
CoOUNEY a3 aimiaomanris Juab. Juan. Sevier. Iron. Tooele. ington.
Humus, per cent. 1.54 1.49 1.45 1.09 1 16 1.63

These results indicate that the organic matter as repre-
sented by the humum content is low, indicating anew
the marked deficiency of organic matter in our arid soils.
In these high carbonate soils the results obtained on the
ignition of the soil the so-called “volatile matter” is no in-
dication whatever of the organic matter of the soil.

8. The Limestone Content.

From the amount of calcium oxide, magnesia and car-
bon dioxide it is possible to get a fairly accurate idea of the
limestone content of the soil under consideration. The re-
sults obtained for these substances in the arid soils togeth-
er with pounds of limestone per 2,000,000 pounds of soil as
calculated from the carbon dioxide content are reported in
the following table.

TABLE V.
Calcium Oxide, Magnesia, Carbon Dioxide, and Limestone, in Dry
Farm Soils.
San Wash-
[Blaabh o A A S M Juab. Juan. Sevier. Iron. Tooele. ington.
Calcium Oxide...... 4.27 0.56 1.34 18.97 2.15 3.01
MBRNEBIR ~ " rress sainie 1.82 0.75 0.42 2.24 0.47 1.06
Carbon Dioxide..... 2.16 0.20 0.62 18.55 1.01 1.96
Limestone per two
million pounds of

Toa s G TORRERT SR 49,100 4,540 14,074 420,000 229,550 44,500

These results indicate quite clearly that with all of the
dry farms in the Great Basin the soils are abundantly sup-
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plied with limestone. The San Juan farm, located in Colo-
rado drainage district presents an entirely different aspect.
The first foot soil contains scarcely any limestone, yet the
subsoil in the sixth foot is abundantly supplied with it in
spots as represented by Lab. No. 29088, while in other parts
of the subsoil there is no more than in the surface. In the
soil of all the other farms the limestone content is higher
throughout, the Sevier County farm being the only one in
which there is any possibility in the distant future of being
deficient in limestone. In the plowed surface soil of the
Juab County farm for example, there is approximately 25
tons of limestone present, while in the Iron County farm
there is 210 tons of limestone. The dry farming soils of
Utah are distinctly not acid in nature.

9. Conclusions.

A study of the results reported in this bulletin clearly
indicate that the soil fertility problem on the dry farms is
clearly one of the addition of organic matter containing
nitrogen to the soil for the purpose of liberation of the plant
food. With the exception of the San Juan County section
there is no possibility of the soil becoming acid in nature.
The soils are all abundantly supplied with sufficient potas-
sium for wheat production, which will undoubtedly be the
chief crop ‘produced on the dry farms. The soils are well
supplied with phosphorus and it is.not probable that the ad-
dition of this element would be profitable in the immediate
future. Further, investigation should be carried on regard-
ing the nitrogen and humus content of our dry farm soils.
And in the meantime every occasion should be taken to plow
under the stubble and to make better utilization of the straw
stacks on the farm.
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TABLE VI

Physical Composition of Soils of the Experimental Dry Farms.
(Results Expressed as Per Cent of Dry Soil.)

JUAB COUNTY FARM.

Depth in feet. | Ist | 24 | 3d | 4th | 5th ' 6th | Tth | 8th | 9th l 10th

Lab. Nos....... .[29005 29606[29014]29015 129019]29026/29030|29032(29040|29049
-07-09| -17
Coarse matter...| 9.59| 5.29 894| 4.43| 5.85| 2.20| 3.64| 3.93| 4.54| 5.38
Fine matter....|90.41| 94.71| 91.06| 95.57| 94.15| 97.80| 96.36( 96.07| 95.46| 94.62
Medium sand...| 8.93| 8.99| 8.73|11.36|15.69| 8.93| 16.28| 12.60| 23.57| 15.48
Fine sand....... 20.05| 16.48] 12.38| 18.87] 19.48| 27.40| 25.00| 22.52| 26.09| 21.45
Coarse silt...... 21.97| 19.95| 22.53| 19.06| 23.88| 22.27| 21.88| 21.91| 19.25| 18.63
Medium silt..... 15.23| 16.78| 17.53| 17.25| 15.43| 13.51| 13.73| 17.03| 10.04| 15.77
Fine’ sllt it 13.25| 14.88| 14.47| 8.93| 8.01] 7.11| 8.68| 9.74| 6.56]11.71
Fine clay...... .| 15.73] 16.68| 18.62| 20.68| 12.41| 10.03| 12.19| 13.29| 20.95| 13.36
Real Sp. Gr..... 2.62| 2.67 2.52| 2.62| 2.62| 2.86| 2.61| 2.64| 2.61| 2.63
Apparent Sp. Gr.| 1.37| 1.46| 1.42| 1.12| 1.41| 1.43| 1.46| 1.41| 1.48| 1.44
Water, Sol. mat.| 0.090.702 0.02| 0.04/ 0.11] 0.07| 0.11| 0.13| 0.05 0.20

SAN JUAN COUNTY FARM.

5 7 2d ] 3d | 4th | Gth - 6th | '7th_| 8th 9th

T, IOn. . e iRiv b 29054| 29059| 29063 29069| 29084| 29089| 29095| 29097
.55 -88 | -90-92
Coarse matter...... 1.05 130} Wtae 0.82 3.75 2.83 1.65 0.47
. All

Fine matter........ 98.95| 98.70| Fine 99.18| 96.25| 97.17| 98.35| 99.53
Medium sand ......| 11.07| 13.54| 12.45| 13.80| 13.31| 18.34] 9.57| 10.19
Wine 8and. ..« 50.21| 45.21| 46.10| 45.38| 32.39| 36.43| 40.48| 42.29
Coarse silt......... 12.80| 11.40| 16.78| 13.58| 16.50| 13.87| 16.55| 15.71
Medium silt........ 8.18 7.84 9.22 9.72| 14.37| 19.038 9.46 8.55
Fine 8t . .oii 5.47 6.27 5.26 5.51 9.14 9.19 7.39 6.41
Fine clay.......... 9.77| 11.10 5.64 9.92| 12.02| 14.94| 12.33| 13.84
Real #8p, Gr........ 2.568| 2.63 2.63 2.69| 2.63 2.67| 2.66] 2.58
Apparent Sp. Gr.... 1.41 1.39 1.39 1.40 1.35 1.43 1.35 1.36
Water, Sol. mat.... 0 09| 0.10] 0.008] 0.02| 0.08 0.09/ 0.13] 0.13
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TABLE VIIL

Physical Composition of the Soils of the Experimental Dry Farms.
(Results Expressed as Per Cent of Dry Soil.)

IRON COUNTY FARM.

Depth in feet ..... e e SRR |A_1'st" | 2a | 8a | 4th | Bth
BT R An e L R N N N PR S T 28688-89-90/28694-96]28702-05/28708-10| 28752
Coargeimatier, .. ... ..o .. BN ki 1.54 3.89 3.18 4.21 3.32
FHRONMBELOr: < .1 ol s weadaianlt ot 98.46 96.11 96.82 95.79 96.68
Medium sand ................. 13.20 8.66 | 11.63 | 16.35 | 22.04
FTaREava b, 2. 5. L0 0 A0ES i 17.77 | 13.08 | 12.85 | 18.46 | 17.34
@EaREORBIIt 0. . A s Eas 22.75 | 23.65 | 19.98 | 18.07 | 18.36
Medium silt ...... AT RN 19.33 | 21.25 | 21.66 | 18.55 | 16.91
[Ty 0y DR RNt € . W e 10.60 | 13.86 | 14.69 | 12.08 | 11.36
T N e e D 2 £ 10.96 | 15.03 | 13.79 | 11.11 | 10.83
VGRS IGT o . Sis oD alilde s S0k 2.64 2.70 2.63 2.66 2.67
APparent Sp. Gr.. ... oqvislses 1.39 1.37 1.38 1.43 1.45
Water, Sol. material.......... 0.48 0.22 0.31 0.29 0.40

SEVIER COUNTY FARM.

Depth in feet..| ist | 2d | 3d | 4th | 5th | 6th | 7th | 8th | 9th | 10th
Lab.: NO8........ 28835|28836/28843(28851(28857(28862(28871|28878|28881(28886
-39-40[ -40 | -52 | -61
Coarse matter. .| 20.58| 29.61| 28.94| 36.34| 37.08| 25.24| 30.07| 29.44| 34.67| 27.21
Fine matter....|79.42| 60.39| 71.05| 63.66! 62.92| 74.76| 69.93| 70.56| 65.33| 72.79
Medium sand....| 26;29| 37.52| 25.28| 33.35| 37.69| 26.87| 27.97| 28.41| 30.40| 34.08
Fine sand....... 24.63| 20.04| 28.07| 23.29 22.99| 25.82| 24.07| 26.32| 26.13| 25.34
Coarse silt...... 17.12(10.75| 13.66| 9.42| 14.07| 8.00| 15.21| 16.71| 14.57| 13.61
Medium silt..... 10.07| 7.56|10.43| 10.42| 8.57| 7.26|10.47|11.30| 9.89]10.25
Fine' stit........ 7.69| 6.00| 5.98/11.25| 5.78| 2.35| 7.74| 4.79| 4.38| 6.62
Fine clay....... 10.14| 13.49| 11.11| 8.81| 7.57|19.95|13.79| 8.79| 9.65| 8.62
Real Sp. Gr..... 2.67| 2.69| 2.68| 2.69| 2.72| 2.65| 2.65| 2.68| 2.64| 2.67
Apparent Sp. Gr.| .40 1.41| 1.37| 1.37| 1.44| 1.38| 1.39| 1.43| 1,39 1.38
Water, Sol. mat.| 0.15/0.076/ 0.06] 0.12/ 0.09| 0.19| 0.10{ 0.13| 0.10 0.20

TOOELE COUNTY FARM.

Depth in feet....... | Ist [ 2d | 8d | 4th | 5th | 6th | 7th | 8th | 9th
TADIRNOB . 2% o o os 28981(28982]|28989|28992(28996/28999(29001|29003|29004
-85

Coarse matter ...... 5.34| 5.56|13.55| 6.76| 9.25| 3.24| 2.42| 3.01| 3.23
Fine matter ........ 94.66| 94.44| 86.45| 93.25 90.75| 96.76| 97.58| 96.99| 96.77
Medium sand ....... 11.61| 11.23] 11.44| 9.96| 9.42| 7.65]10.88| ....| 9.63
Fine sand .......... 32.62| 30.27| 29.86| 28.52| 29.63| 26.12| 26.28| 30.06| 36.02
Coarse silt ......... 20.50| 22.25| 19.41| 19.57| 23.20| 20.53| 21.78| 21.84| 21.25
Medium silt ........ 13.86| 14.69| 14.31| 18.27| 11.63| 14.62| 12.97| 14.32| 13.54
BFUNE Bl s o e | 6.70| 9.12]10.00| 5.83|10.19|11.84|10.99| 8.93| 7.19
Finesclay b Sl oot 9.47| 11.71 19.71 15.28] 13.66| 15.94| 13.72) 12.24| 9.91
ROALy SDNGT ity s 55 » 2.61 2.61| 2.58) 2.67| 2.65| 2.70| 2.73| 2.68| 2.67
Apparent Sp. Gr..... 1.40| 1.38| 1.37| 1.36] 1.37| 1.36| 1.35| 1.35| 1.87
Water, Sol. mat..... 0.33 0.06] 0.16/ 0.13] 0.20| 0.42| 0.40| 0.29] 0.31
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TABLE VII—Continued.

WASHINGTON COUNTY FARM.

Depth in feet.......| 1st '|'2d’ ra’(ﬁﬁra{ﬂ 6th | 7th | 8th | 9th
Lab. NOBUEIGon it as 28356/28362(28370(28379[28384(28389|28396|28400[28404
.59 -74 -85
Coarse matter ...... 11.71] 12.02| 11.28] 15.90| 17.63| 29.14| 13.90| 22.05| 30.94
Fine matter ........ 88.29( 87.98| 88.72| 84.10( 82.37| 70.86| 86.10| 77.95| 69.06
Medium sand ....... 28.26| 18.25| 29.37| 25.94| 26.83| 28.52| 34.56| 32.54| 35.71
BIneysand Tl .. ... 29.34| 27.64| 26.07| 28.19| 28.41| 32.11| 26.34| 27.48| 27.45
Coarse silt ......... 14.67| 10.71| 11.26| 11.95| 14.44| 10.96| 10.91| 10.58| 10.78
Medium silt ........ 8.91| 11,81 11.31| 10.42| 7.92| 9.51| 8.14|10.32| 7.73
Fine silt ........... 6.36| 7.60| 5.89| 7.14| 6.91| 6.23] 7.05| 5.50| 6.46
Fine clay .......... 8.19| 12.63| 10.40| 12.49| 9.71| 7.79| 10.41|10.13| 8.63
Real Sp. Gr......... 2.67| 2.61| 2.63| 2.67| 2.62| 2.62| 2.63| 2.62| 2.64
Apparent Sp. Gr..... 1.46| 1.43| 1.42| 1.41| 1.42| 1.41| 1.42| 1.37| 1.41
Water, Sol. mat..... 0.15| 0.41| 0.11] 0.02| 0.10] 0.06| 0.04| 0.02| 0.003
TABLE IX.

Fertility in Soil of Juab County Experimental Dry Farm.
(Results Expressed as Per Cent of Dry Soil.)

Depth in Feetu v Jbe o s, 1st 3d 4th 9th
Lab! iNos 5 bk sanel, e A 20005 29014 29017 29040
Insoluble Residue .............. 73.12 62.10 62.00 65.69
Botash, Ka() S, A as i e e 1.31 091 0.67 0.70
S0da3 NasO/l v i bt cnmos b 0.14 0.18 0.52 0.68
Iime; (CaQ.yn« sk Ll s5a 3wy 427 11.05 12.34 11.83
Magnesia, MgO..... ..cq..l il 1.82 1.80 2.66 293
Sulphutic Acid, SOs.......oo. .. 0.13 0.12 0.17 0.07
Oxide of Iron, Fe:Os....vvnn... 3.92 3.61 2.26 2.36
RIOmina s ALOs. s, SO IR 6.33 6.43 5.05 3.36
Phosphoric Acid, P:Os........... 0419 0471 0.356 0.264
Carbon Dioxide, COz............ 2.16 9.10 10.74 10.09
ViolatiletMatter o0 s0 it oo BiboE 5:31 4.35 2.79 2:57
Blietallsgse o 51,5 Sl SR 99.28 100.24 99.72 100.60
{20082 11 i ) G S R e 5 1.54 1.99 1.56 1.15
NitEOgente Sl i b e 20 v s 0.116 0.103 0.040 0.050
Total Phosphorus .............. 0.191 0.219 0.181 0.112
Total HPotassiampiy b ot o5, T su 2.32 1.75 1.48 1.30

* By the official method. Probably too high, since it may include

water of hydration in suspended clay.
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TABLE X.

Fertility in Soil of San Juan County Experimental Farm.

(Results Expressed as Per Cent of Dry Soil.)

Depth in Feet............... o det o Gth . T 9th
DN 08, . A% e e e s 29054 29088 20089 29090
Insoluble Residue .............. 88.25 54.74 68.96 86.87
Batash:” Ka@. 5, 0 00l s S 0as 0.83 0.52 0.27 0.54
SEda: NasOn 5l L saliss oy by 0.36 0.13 041 0.70
Bime Ca0 s i e TR 0.56 19.04 11.46 0.79
Magnesia; - MgO .50 s Bs 0.75 0.76 045 0.81
Sulphuric Acid, SOs.............. 0.05 0.15 0.12 0.10
Oxide of Iron, Fe:Os............ 3.10 4.69 2.01 3.02
Adumiina, ; AlLOs. ..l B a0 3.06 2.98 3.69 5.24
Phosphoric Acid, P:Os........... 0.24 0.29 0.08 0.10
Carbon Dioxide, COz............ 0.20 14.58 9.03 0.14
Violatile Matter i i i v v bae 3.02 2.64 3.60 1.62
et bt AU St N2 CRI e R 100.12 100.52 100.08 99.93
RTINS, s Bt S E A e P e 1.49 0.61 0.65 1.35
INBtroget ™. . L% 5 L e 0.065 0.015 0.040 0.018
TABLE XI.

Chemical Composition of Soil From Sevier County Arid Farm.

(Results as Per Cent of Dry Soil.)

Bepthi in. -Feet. . .. ol s e ey e s T i 1st 4th
SN SR TR S R SR 28835 28851
Insoluble ‘Residue ..... . civiueeiin boasases 80.78 75.76
IEOtaShiGIKGO) o il a i) D o e b ot s ematonsss 0.83 0.70
SodatiiNasO). . ibul e e U0l et e i, e 0.34 0.42
1L7heavE, et | @ S P o et Sl M B SR Sl e 1.34 4.63
B oREsIa) SME Qe i st i N e e 0.42 1.40
sStlphuriciAcid, SOu.. . 1ioivsitanining b o bh 0.06 0.13
EOxideofilton, Fea®s.. . .o, 0. L b o asiilin s s B, 5.42 5.23
AN IATIO s oo o oo i T S e e e 5.74 0.14
iPhosphoriceAeids PiQs. . & bl innsn e mii oy 0.26 0.14
CarbontDIoX1de,  COx. .\ . iis e tmiibes s oo 0.62 2.79
WioladeSRMAt e rar o0 007 L i e e s s 414 3.64
el ol e s S IR 6 04 L o SR e e it
Hathush i Tl siab i s s el o 0 S s s 1.45 0.85
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TABLE XII

Fertility in Soils of Iron County Experimental Dry Farm.
(Results Expressed as Per Cent of Dry Soil.)

Depthin Beetnt ' oo qibive's s i slos 1st 1st 4th
DEBGNIGSSRalar. ., it Ry 28688 28689 28710
Insoluble Residue ............... 52.14 51.19 52.38
Botashied Kz .. . o SEhA L 881 0.55 0.56 0.45
Soda Na. @l 2 v i s iida 0.44 0.18 0.52
ISEHe W CAGOM. S b1 o LR LS s 18.97 17.84 17.83
Mggnesia, ;Mg s a0 oL AL 2.24 122 2.08
Sulphuric Aiccid, SOs.:....: .00, 011 0.13 0.11
Oxide of Iron, Fe:Os............. 2.80 2.46 2.50
Allimina: SNHEEONE Sy ¥ e mik 2.29 3.85 4.36
Phosphoric Acid, P:Os........... 0.23 0.20 0.24
~Carbon Dioxide, COa........in.0 18.55 17.95 15.12
Violatile  Matter: . . :50de s o ons sdd 3.35 5.28 4.42
Total: i elebe o L fliy ik 101.82 100.87 100.01
I By L NE e L e A e e - 1.09 1.55 0.50
NI EOZEN, {8 Mo nE B lE e s b5 ae s B 0.057 0.086 0.040

9th

28752
46.47
0.42
0.42
20.22
0.75
0.11
2.55
6.62
0.19
20.08
2.93
100.76
1.31
0.025

TABLE XIII

Fertility in Soil of Tooele County Experimental Dry Farm.

IDEpEhmin: Feet: lur i A lin Sen V3 2 e Rl s r ot 1st 4th
BN - T o 2 RSN oo e e .. 28981 28992
IREOIIPLE Restdite ™. a0 Sie ) S5 SNS ey Aohatns 80.13 78.49
e (o L U T D e e e L g W A D B 0.95 0.80
o TR R e s e 0.41 0.51
6% i (o Bl B D it honsb TR B SR AL AT O i e 2.15 3.21
Magnesia; Mg Wil e A e AT 0.47 0.66
SifiphusiclACIA RS Gl bt o= L S it s e 0.06 0.05
QxidefofiTton Hes @y i g nin (s ST S g 449 428
AT T A ) e T e o S A 5.60 6.47
PHosphoric-mAcid; P s Satlit Soiir s Lot 5. 0.31 0.12
Carboni iDiox1a e IG O3 5ty i s S e s o 1.01 2.04
Volatile - Matter ™ f ot il L I S R o d e oiee 4.38 4.19

R tal Wit gl LA R ale, SN el & s ot s 99.97 100.82
) S BT T T et eI O P e DR B i o R S 1.16 0.77
NG ooy AP VIR e B 1 € R SRR R BRI ok 0.007
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TABLE XIV.

Fertility in Soil of Washingtpn County Experimental Dry Farm,
Enterprise, Utah.

(Results Expressed as Per Cent of Dry Soil.)

8th

Depth in Feet.... ....... i 2 L 1st 4th
B on. o0 L e T 28359 28379 28340
fnsoluble  Residue. 5. i mln st o 81.74 78.20 71.96
RO taShy da@l, s, £ i b D e s e 0.87 0.74 0.50
ST T N T ) e g N 0.23 0.30 0.28
BN e, - ICA QN werais 115D ot A e ST S 5o e o 3.01 6.00 9.71
Mgt esin, MgOn; i et L DRI TS ea.0 1.06 0.59 0.65
SulphurictAeid B O o Tz iass LS 0.10 0.08 0.11
fyxide- of Tron, FesOps. 1t s S s o ans 3.14 2.79 2.92
lamina; AlaOs: . 38 .St 90 2 Eogrts wrms 4.19 4.43 3.85
iPhosphoric Acid, PaOsc . ov sl i 024 0.23 0.23
Earbon . Dioxide, IO 5 Wi i il ith g & o ofats 1.96 3.95 7.14
Winlatite Matterpm DRl Friuug G L Bl s 3.83 3.46 2.95

EEatafl: 5 5 e sl A M N P KT Y 100.37 100.77 100.21
EEREAGsY it 00 S e Nt Pl 1.63 1.69 1.55
INHERORON ' , w17 thle st o i N Seey 0 LA ) 0.091 0.10 0.025

TABLE ‘XV.
Nitrogen, Humus and Carbon Dioxide in Soils.
(Result~ Expressed as Per Cent of Dry Soil.)
JUAB COUNTY FARM.
Depth in feet.......[ 2d | 2d | 24 | 4th | 5th | 6th | 7th | 8th | 10th
B N OB e 29006(29007(29009| 29015| 29019] 29026] 29030(29032(29049
B EONIE P et sl 1571 | 1.86 ‘2.43 1.80 | 1.63 | 1.50 | 1.72 |1.21 |1.62
NIECOBEN: . 1a's s e s | 0.054] 0.084] 0.064| 0.047| 0.028| 0.026 0.030] 0.032 0.029
Carbon Dioxide. .... |3.79 | 9.18 |5.82 |11.33 |12.41 |11.12 |11.62 |8.64 |T7.88
SAN JUAN COUNTY FARM.

Depth in feet.............| 1st | 2d | 3d | 4th | 6th | Sth | 9th
Lab. Nos....... S | 29055 29059| 29063| 29069| 29084| 29095| 29097
T AT R bt o Sl 1.62 | 1.84 | 1.08 | 1.58 | 1.78 | 1.79 | 1.32

NItrogen . (. tiaxssis veloans 0.070| 0.060| 0.042| 0.026 0.023| 0.018| 0.021
Carbon Dioxide | 0.36 0.08 0.38 | 0.11 0.0151 ceee 1.86
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SEVIER COUNTY FARM.

Depth in feet..| Ist | 2d | 3 | 4th | 5th | 6th | Tth | 8th [ 9th | 10th

Tab. Nog.. s ... 28835|28836|28843|28851 28857|28862(28871|28878 28881|25886
-39-40| -44 | -52 | -61

Humus . .. 0
Nitrogen ....... 0.084| 0.046| 0.044| 0,037| 0.033| 0.029| 0.025| 0.016| 0.16 | 0.019
Carbon Dioxide.|0.62 |0.08 |1.58 |1.98 | 0.89 | 0.47 |0.50 | 0.47 | 0.46 | 0.38

IRON COUNTY FARM.

Depth In 666, it v Ist 2d | 8a | 3a | 4th | 4th
Lab. NoS..................| 28690 | 28694 | 28696 | 28702 | 28705 | 28708
BT - o ks o A 148 | 2.20 | 221 | 1.68| 258 1.50
NItrogen ................. 0.092] 0.058| 0.062| 0.041] 0.052] 0.040
Carbon Dioxide............ | 15.77 | 18.80 | 18.23 | 16.23 | 16.99 | 15.76

WASHINGTON COUNTY FARM.

Depth in feet.............| 3d | b6th | 6th | 6th | 7th | 9th
TBD e IND S, . fE s e s .....| 28374 | 28384 | 28385 | 28389 | '2'839((2840‘4"
T 5170 e G e M M 1.65 0.81 1.74 | -1.51 1.60 | 1.41

IIEPOEeN -/ on Ants bl b | 0.047 0.032| 0.042 0.030 0.034{ 0.032
Carbon  Dioxides. . ... fiid | 3.04 3.22 \ 5.02 3.06 8.96 | 4.60
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