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How 1o Use THE SOIL SURVEY REPORT

FARMERS who have lived in one locality
for a long time come to know about the
goil differences on their own farms and
on those of their immediate neighbors.
What they do not know, unless a soil sur-
vey has been made, is how nearly their
soils are like those at experiment stations
or in other localities from which higher
ylelds are reported. They do not know
whether these higher yields are from golls
like their own or so different that they
could not hope to get equally high ones,
even if they adopted the practices fol-
lowed in these other places, These simi-
larities and differences among soils are
known only after a map of the soils has
been made. Knowing what kind of soll
one has and comparing it with soils on
which new developments have proved suc-
cegsful will remove some of the risk in
trying new methods and varieties,

SOILS OF A PARTICULAR FARM

To find what soils are on any farm or
other tract of land, locate it on the soil
map, which is in the envelope inside the
back cover. This is easily done by finding
_the township and section the farm is known
to be in and locating its boundaries by
such landmarks as roads, streams, vil-
lages, and other features.

Each kind of soil is marked with a sym-
bol on the map; for example, all soils
marked Bm are of the same kind. To
find the name of the soils so marked, look
at the legend printed near the margin of
the map and find Bm, The color where
Bm appears in the legend will be the same
a8 where it appears on the map. The Bm
means Bannock silty clay loam. A sec-
tion of this report (see table of contents)
tells what Bannock silty clay loam is like,
for what it is mainly used, and some of
the uses to which it is suited.

How productive is Bannock silty clay
loam? Find this soil name in the left-
hand column of table 6, and note the yields
of the different crops opposite it.

table also gives expectable yields for all
the other soils mapped, so that the different
soils may be compared.

Read in the section on Soil Series, Types,
and Phases to learn what are good uses
and management practices for this soil.
Look also at the sections on Land Use and
Management, Irrigation and Drainage,
Productivity Ratings, and Land Classes.
Find out what is said there about rotations,
fertilizing, drainage, erosion control, and
ghﬁller ﬂmnaxement practices applying to

s soll.

SOILS OF THE AREA AS A WHOLE

If a general idea of the solls of the
area Is wanted, read the introductory part
of the section on Soils. This tells where
the principal kinds are found, what they
are like, and how they are related to one
another. Then study the soil map and
notice how the different kinds of soils tend
to be arranged in different localities.
These patterns are likely to be assoclated
with well-recognized differences in type of
farming and land use.

A newcomer who considers purchasing
a farm in the area will want to know
about the climate as well as the goils; the
types and sizes of farms; the principal
farm products and how they are marketed ;
the kinds and conditions of farm tenure;
kinds of farm buildings, equipment, and
machinery; availability of schools, high-
ways, railroads, telephone and electrie
services, and water supplies; Industries;
and cities, villages, and population char-
acteristics. This information will be
found in the sections on General Nature
of the Area and on Agriculture,

Students and others interested in how
the soils of the area were formed and how
they are related to the great soll groups of
the world should read the section on Mor-
phology and Genesis of Soils.

This publication on thegoll survey of the
Idaho Falls area, Idaho, is a cooperative
contribution from the—
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HE Idaho Falls area, a broad valley or plain wholly within Bon-

neville County, includes practically all the irrigated land on either
side of the Snake River in the county. Under irrigation the river val-
ley has become a successful agricultural region. Potatoes, sugar beets
alfalfa, and small grains are the chief crops; some cattle, sheep, an
hogs are raised ; and the dairy industry is increasing in importance.
Sugar beets and dairy products are processed, and potato flour is man-
ufactured. Many of the needs of the area, 'garticularly for construc-
tion materials, are met by local industries. To provide a basis for the
best agricultural uses of the land a cooperative soil survey was begun
in 1939 by the United States Department of Agriculture and the Uni-
wsrersity of Idaho College of Agriculture and Agricultural Experiment

tation.

GENERAL NATURE OF THE AREA
LOCATION AND EXTENT

The Idaho Falls ares comprises 140,800 acres in the southeastern
part of Idaho. Idaho Falls, the county seat, is 340 miles southeast of
Moscow, 220 miles east of Boise, and 145 miles northeast of Twin
Falls (ﬁ’g. 1). Lying wholly within Bonneville County, the area in-
cludes practically all the irrigated land on either side of the Snake
River. It extends from north to south across the narrow western
part of the county from the Jefferson County line on the north to the
Bingham County line on the south. The irregular western and the
eastern boundaries are drawn arbitrarily to include the main section
of irrigated land.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

The Idaho Falls area is part of the broad valley or plain usually
lmown as the upper Snake River Valley, which lies within and alon,
the eastern edge of the Snake River plain. The plain forms a bro
crescent extending westward from the Yellowstone Park region across
the southern part of Idaho to the Oregon line and is considered an
eastern extension of the lava-covered Columbia Plateaus.

The Snake River, which flows partly over gravelly beds and partly
in basaltic box canyons slightly below the main floor of the valley,
traverses the western part of the area. Different levels of the alluvial

lain are separated by several short abrupt terrace escarpments or
breaks. Although the larger part of this plain is a terrace, or bench,
it includes areas of gently sloping alluvial fans adjacent to the
uplands to the east and minor areas of bottom lands along the
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smaller streams. The alluvial deposits of sand, silt, and clay on the
plain reach variable depths over the underlying coarse sand, gravel
and cobbles of the older Snake River alluvium. This coarse material
is in places more than 80 feet deep.

In relatively small areas near the outer edge of the plain near
Idaho Falls and the towns of Ammon and Iona, basalt bedrock,
covered by only a thin layer of wind-laid material, rises as low hills

* Sute Agricultural Expsriment Statren.

D) 220 nILES

Fiouee 1.—Location of the Iaaho Falls area in Idaho.

10 to 15 feet above the surrounding plain. South of Idaho Falls in
the vicinity of Taylor is a narrow Eand of sandy soils, hummocks
s;fmrsely covered with grass, and barren sand dunes that reach a height
of 50 feet or more above the surrounding country. This area, referred
to as the Sand Hills, extends in a northeasterly direction for about 6
miles along and between the present channels of Sand Creek and Little
Sand Creek. Bordering the southeastern part of the valley east and
south of Ammon remnants of terracelike plains rise to heights of 28
to 100 feet or more above the valley floor, and in the extreme south-
eastern corner of the area, to elevations of 5,000 * feet.

3 Hlevations along the 8nake River are from U. 8. Geological Survey sheets of the Snake
River Vmaevatlonn of other points from U. 8. Geological Burvey topographic quad-
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The valley is bounded on the east by the gently to steeply rolling
foothills of the Blackfoot Mountains and the Caribou Range. To
the west, the area extends into the undulatin%bo gently rolling up-
lands of the loess-covered Snake River plain. Rising rather abruptly
above the alluvial floor of the valley to a height of 10 to 20 feet in the
southwestern part and 50 to 75 feet in the northern and more rolling
part, the plain largely conforms to the relief of the underlying Snake
River basalt. It is considerably modified, however, by the depth of
loess deposits and to a lesser extent by desert streamway erosion. In
the northwestern corner an extinct basalt voleano, or cinder cone,
breaks the level of the plain. In the extreme sputhwestern corner
the area includes a small part of the so-called Hell’s Half Acre, an
extensive area of barren black basalt of relatively recent flow (5, ».
94).2 For a distance of 5 miles to the north and northeast of this
flow the land is rolling and the loess deposits are of variable thickness
over the jagged surface of the underlying basalt. In places the loess
is abse(rllt and the older deposit of brown and gray basalt entirely
exposed.

A desert drainageway enters the area from the west, just a mile
south of the cinder cone, winds south into a basinlike flat in section
8, of township 2 north, range 37 east, and opens onto the alluvial
plain in the southwestern corner. A number of smaller intermittent
natural drainageways also traverse the area for long or short distances,
modifying slightly the general level of the plain and causing a gently
rolling or, in some places, steeply sloping to rough broken relief.

The streams and larger intermittent watercourses that drain the
foothills to the east and southeast of the area have cut their way
through the otherwise rolling country until many steep and some

recipitous canyons have been formed. In their intricate meander-
mgs over the alluvial floor of the valley the streams have made and
abandoned numerous shallow channels. Watercourses not filled in
when the land is leveled for agricultural use are utilized to divert
water for irrigation or used as natural drains for waste irrigation
water.

Willow Creek, with headwaters in the mountains southeast of the
area, is one of the largest creeks in the State. Flowing north it enters
the area in the northeast, near Ririe, and then turns to the southwest,
where just north of Idaho Falls its North and South Branches empty

art of their waters into the Snake River. Sand Creek and Little
and Creek form distributary channels of Willow Creek in its lower
course,

The waters of Henrys Creek and Taylor Creek have been diverted
near their mountain headwaters to irrifate a high plateau in the
southern edge of the area. Their channels and those of Rock Hollow
and numerous smaller drains are not traceable for any great distance
after they emerge into the valleﬁ.

The alluvial floor of the valley slopes very gradually to the south
and west. The elevation at Ririe is 4,985 feet ; 15 miles west, at a point
on the west bank of the river just one-fourth mile south of the county
line, it is 4,755 feet; at Idaho Falls, on the east bank of the river,
4,710 feet; at Ammon, a few miles to the southeast, 4,714 feet; and
where the river crosses the Bingham County line, 4,646 feet.

# Italic numbers in parentheses refer to Literature Cited, p. 69.
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CLIMATE

The Idaho Falls area has a semiarid continental climate in which the
seasonal and daily temperature changes are extreme. The summer
day temperatures are moderated by the high altitude and rare atmos-
phere, and the evenings are cool. The winters are usually cold, with
an average snowfall of 49.2 inches. Throughout the year there is a
high percentage of clear days. The more important climatic data of
the area, as recorded at the United States Weather Bureau station at
Idaho Falls, are given in table 1.

TABLE 1.—Normal monihly, seasonal, and annual temperature and precipitation
at Idaho Falls, Bonneville County, Idaho

{Elevation, 4, 744 feet]

Temperature Precipitation
Menth Total for | Totalf
Absolute | Absolute otal for | Totalfor | , o
Mean Mean | the driest | the wet-
maximum | minimum year test year snowfall
°F. °F, °F. Inches Inches Inches Inches
December. 2.1 61 —2A4 0.97 1.86 0.80 10,6
January. 19.4 51 —34 1,10 .08 3.88 18.4
February. . 3.8 69 —32 1.03 .58 5.14 6.5
Winter 2.0 61 —34 3.10 2.2 9.60 35.5
March. ..o, 33.8 % —28 .86 .31 .97 6.4
Aprll .. 4.9 86 1 .89 .68 3.13 1.6
BY e cmee e camaas 53.4 25 20 1,37 .34 .74 .5
1) 01 1)1 : S 4.0 95 —26 3.12 1.33 4.84 8.5
June. .o 60.8 98 24 1.10 .60 1.0 (U]
JUIY e 6s.9 09 32 .61 .86 1.21 0
August..._._..oooooo.. 68.7 07 2 .61 M .98 0
Summer._........_._.. 65.5 9 22 2,32 1L.15 3.25 O]
September. .. _........... 57.2 01 15 .81 .44 Q (O]
October. ... 47.0 85 1 1.08 .47 1.7 1.6
November.......cc...... 33.8 70 —26 .6 .36 1.0t 3.6
Fall.o.... 45.9 o1 —28 2.48 .27 3.62 5.2
Year.....o.ooooee... 4.3 [) —34 11.02 16.04 12181 | 49.2
' Trace. 1 In 1924, 1In 1881.

The mean annual summer temperature is 65.5° F. and that of winter
22.0°, with unusual absolute extremes of 99° and —34°. The spring,
summer, and fall temperatures are ideal for livestock raising and dairy-
ing and, where irrigation is possible, for crop growing. The ground
remains open until some time in mid or late November, enabling the
farmers to complete their fall plowing. Severe winter temperatures,
however, make it necessary to feed and shelter livestock during the
cold months.

The date of the average last killing frost in spring is May 17;
the average earliest in fall is September 21. This gives the area
an average frost-free period of 126 days, although killing frosts
have been recorded as late as July 7 and as early as August 25. Late
spring frosts often damage young potato plants. The relatively short
growing season and high altitude are not favorable for corn and beans
and also tend to reduce the yield of sugar beets.
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The mean annual precipitation in the area is 11.02 inches, of which
less than half falls from April to September. In general, the precipi-
tation may be described as sub-Pacific (2, p. 16), since it is fairly well
distributed throughout all the seasons except summer, when it is
chiefly in the form of scattered local thundershowers. The inadequacy
of the warm-season rainfall to meet the moisture requirements of crops
is best understood in the light of the high rate of evaporation. Meas-
urements made at Aberdeen, Idaho, over a period of 6 years show an
average evaporation of 42 inches from a free water surface during the
6 months from April to September (2, q 48).

Local and seasonal variations in the climate also are of agricultural
significance. Killing frosts generally occur earlier in fall on the
uplands west of the river than in other places but are found of material
assistance in maturing potato tubers. Unseasonal killing frosts oc-
curring in a basinlike depression of the upland region in the western
part of the area more often prove a hazard to crops.

Other climatic factors also affect the crops. Unpredictable late
spring rains may seriously interfere with alfalfa haying but often aid
in the control of aphids on seed peas. Hailstorms, local in nature
and confined for the most part to hail belts, sometimes cause damage
to certain crops. In years of late cold springs crop yields are often
seriously reduced by poor germination of seed and slow growth, while
in gears of heavy infestation by the alfalfa weevil serious damage is
suffered by the first hay crop.

This area is in the region of the “westerlies,” so called because the
prevailing winds throughout spring, summer, and fall are from the
southwest. Strong winds in spring and early in summer sometimes

ive rise to dust storms that are more disagreeable than destructive.

griculture in the area is lariely dependent upon precipitation in the
upper watershed of the Snake River and its tributaries and upon
storage of this water for uniform flow and supply throughout the
growing season. Deep mountain snows melting during May, June,
and July form the major source of irrigation water for the valley.
Some of the rainfall, however, comes from moisture evaporated from
the irrigated land surface and reprecipitated in the mountain head-
water regions of the Snake River (4, p. 19).

Throughout the growing season there isa hi%h average daily amount
of sunshine. During spring, summer, and fall, March to N}:)vember,
inclusive, the seasonal averages are respectively, 8.5,11.5, and 7.5 hours
daily, and during the three winter months, 4.5 hours (3).

WATER SUPPLY

The natural water supply for irri%:tion for this area is furnished by
the Snake River and Willow Creek. On most of the farms water
diverted from these streams for irrigation also provides drinking
water for livestock. On many farms it is used for household needs,
although an increasing number of deep wells are being drilled. One
well often supplies several neighboring farms,

The depth of the ground-water table in the greater part of the area
necessitates deep wells. In the vicinity of Rirle and along the Snake
River to within a few miles of the Jefferson County line the water
table is rather shallow. At the county line, however, it passes below
the level of the river at a very steep gradient. The depth is some-
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thing more than 100 feet in a well on the west bank of the river at
Idaho Falls. West of the river the deep water table drops sharply
toward the desert. In several localities on the plain to the west the
depth is as great as 1,000 feet.

nsiderable water is lost underground from irrigation ditches, by
seepage from irrigated fields, and through waste drained into (ieep
lava tubes. The underground water lost east of the river probably
reaches the deep water table and again comes to the surface near the
American Falls Reservoir (6, pp. 12-17).

VEGETATION

The native vegetation of this area is of the sagebrush (northern
desert-shrub) tyé)e and its grass associates. Big sagebrush with some
rabbitbrush predominates on undeveloped land in the valley and on
the foothills. Giant ryegrass occurs in ravines and depressed areas,
and bunchgrass in protected spots. Because of intensive overgraz-
ing, downy brome, locally called cheatgrass, has largely replaced the
native %msses. Along irrigation canals and drains, willows grow
profusely, Farmstead plantings and hedgerows are predominantly
of cottonwood and Lombardy, silver, and Carolina poplars. In the
sand-hill area the lower hummocks are covered with bunchgrass,
gnnul;zl weeds, and flowering shrubs almost to the exclusion of sage-

rush.
ORGANIZATION AND POPULATION

In 1911 an area of 1,904 square miles was divided off from the
northeastern part of Bingham County and made into a county, named
in honor of an early explorer, Capt. B. L. E. Bonneville, United
States Army.

The site of present-day Idaho Falls was known as Eagle Rock until
1900. Located at the point where early travelers between the Mon-
tana gold mines and Salt Lake City forded the Snake River, it played
an important role in the history of this part of the West. Ferr,
service was inaugurated in 1863, and in 1865 a bridge was constructed.

Settlement of Eagle Rock began in 1865 but the establishment of a
permanent agricultural community in this section was not begun
until 1880, w%en a number of Mormons from Utah filed claims and
developed an irrigation system that made farming gossible. Later
settlers came from various places, particularly the Midwestern States,
and represented various backgrounds.

With its population of 15,024, Idaho Falls, the county seat, is the
center of trade and commerce for an extensive area of range and
farm land. It is approximately the geographic center of the area
and easily reached from the neighboring small towns by a system of
rail and all-weather motor roads. These towns and a number of
railroad sidings have cooperative and privately owned storage facil-
ities and serve as loading points for various farm products.

TRANSPORTATION AND MARKETS

Transportation facilities are provided by the Union Pacific Railroad
which has a branch line from Idaho Fails to West Yellowstone and
additional lines into the principal outlying agricultural sections of this
and adjoining areas.
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Motor vehicle travel is facilitated by two hard-surfaced Federal
highways and one State highway. United States Highway No. 91,
running north and south, is joined at Idaho Falls by United States
Highway No. 191, which comes in from the north through Ucon and is
joined 3 miles northeast of Idaho Falls by State Highway No. 29 from
Swan Valley and Ririe. Bus and truck service 1s available on all
highways.
adydition to the main highways, a number of county roads are
maintained. The towns of Ammon and Lincoln are connected with
Idaho Falls by hard-surfaced roads, and in the irrigated part of the
area, there are unpaved roads on nearly every section Iine. East of the
river and in the New Sweden district most of these roads are graded
and graveled, and except when covered by deep winter snows they can
be used the year round.

Daily mail and passenger service is available from the municipal
airport located just northwest of Idaho Falls.

Most of the grain and all the hay grown on irrigated farms is used
for feed where raised, but a considerable part of the agricultural prod-
ucts is consumed outside the intermountain region, necessitating long
and expensive hauls to the markets of the Midwest and the Pacific
coast.

Livestock is shipped to midwestern, southwestern, and Pacific
markets, and peas are bought on contract by various seed houses
for sale as a canning variety to midwestern farmers. It is estimated
that more than 90 percent of the honey produced in the upper Snake
River Valley is consumed outside the boundaries of the State, and
marketable potatoes go to midwestern and Pacific markets. About
10,000,000 pounds of cull potatoes, however, are processed annually in
Idaho Falls by a potato flour mill, which ships its products to markets
throughout the United States and to various foreign countries. The
sugar-beet crop is processed at a factory in Lincoln, 3 miles east of
Idaho Falls, and two cooperatively owned plants, one at Idaho Falls
and one at Rexburg, in Madison County, process and market dairy
products from the ever-increasing dairy industry of the upper Snake
River Valley.

CULTURAL DEVELOPMENT AND IMPROVEMENT

There are 28 elementary schools, 4 high schools, and 2 junior high
schools in the area. The average farmstead consists of a well-built
comfortable house, a comparatively small barn, a granary, and a
machine shed. Most farms also have a potato cellar. Electricity and
telephone service are available in the majority of communities. All
farms are fenced, generally with net or barbed wire. Where legume
pastures are rotated and ditch and canal banks pastured, electric

fencing is often used.
INDUSTRIES

Many of the needs of the community, particularly for construction
materials, are met by local industries. Gravel for roads and building
urposes occurs in abundance throughout the valley. A small plant
just south of Ammon makes building tile and brick from the heavy
Paul silty clay. Building blocks are made both from a light-weight
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asbestoslike stone quarried out of the hills bordering the southeastern
part of the area and from the many-colored volcanic material cut from
the cinder cone. A small iron foundry operates in Idaho Falls.

AGRICULTURE
EARLY AGRICULTURE

Prior to about 1884, when the first irrigation canal was built, the
agriculture of the area consisted primarily of raising beef cattle, an
enterprise begun about 1871. The wild hay used for winter feed was
cut from patches among the sagebrush in the valley. At that time
there was some dry farming and, close to the river, a few small areas
of land under irrigation.

The completion in 1881 of the marrow-gage Utah & Northern
Railroad, replaced by standard-gage track by the Oregon Short Line
Railroad shortly after 1884, provided a means of transportation to
Salt Lake City. Within a short time the availability of marketing
facilities had led to the organization of companies for the construc-
tion of a system of canals, ditches, and dams for diverting irrigation
water from the river and made greatly widened agricultural develop-
ment possible.

During a period of relatively high rainfall from about 1910 to 1917,
claims were filed for most of the tillable land on the plain west of
Idaho Falls, and the region was dry-farmed to wheat (5, p. 17). In
1920 the Utah-Idaho Sugar Company bought a tract of tlz:is land in
township 3 north, ran%e 37 east and installed a pumping plant to raise
irrigation water out of the Great Western Canal.

CROPS

The acreage of the principal crops grown in Bonneville County
during stated years, as compiled from data in United States census
relasorts, is shown in table 2. Although the area surveyed represents
only about one-ninth of the land of Bonneville County it constitutes
practically 94 percent of the irrigated acreage. Crops in the extensive
dry-farming sections are confined mainly to the production of grain
and alfalfa seed; hence the acreage in sugar beets, potatoes, and peas,
and, to a somewhat lesser extent, in clover and alfalfa, can be con-
sidered as approximately that of these crops in the Idaho Falls area.

TABLE 2.—Acreage of the principal crops in Bonneville County, Idaho, in stated

years
Crops 1919 1928 1939 Crops 1919 1929 1839
Acres Acres | Acres | Acres
Wheat. ... ' 61,220 (| Oats. ... ....... 7,674 | 5,85 | 6,707
Alfalfa. ----| 26,968 42,492 (| Peas, dried..__...________. 1,208 11,504 | 2,363
Barley... R 9,478 || Potatoes. ........______._. 7,988 | 12,685 | 20,316
Clover......coooccueoa-. 110 || Bugarbeets.........._.... 2,003 | 7,963 | 7,270

The value of all agricultural products in the county by classes in
the years 1919, 1929, and 1939 is shown in table 3.
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TaABLE 8.—Value of all agrioultural products in Bonneville County, Idaho, by

classes
Product 1919 1929 1039
Ce e e ammmmmcmccceeccmamenmm———— - 81, 556, 631 81, 403,673 81,100, 573
Other gralns and 860d8. . .. .cceeomoucaaocaaaacaaccrcaeaanan 213, 130 688, 5
Fruitsand nuts........._........ 13, 6 31, 661 8,
Hay and forage. . oo oo eeee e cecsnnseaemm——a———n 1,802, 063 1,063, 700,918
Vegetables:
For sale (inclusive of potatoes).........c.ccceceaeccaanannn 2,787,425 2,834,783 2,007, 668
For home use only (exclusive of potatoes).......-coceeecec)cccnmcean .- 38,214 42,614
All other CTOP8. . oo eeceecccccccccccamacccaearmemn————n 547,628 315, 083
Livestock:
Domestlo andmals. ... ..o eeiea e cenaae 2,264,441 2, 108, 466
Dalry products sold 136, 851 450, 840 361,158
Honey and wax..... 32 185 1,
Poultry and egRI- - oo o oeoee e anaean 237, 221 145,633
[+ 1) LI 1m,n 210,108
Total value. ... ereercecaeane 0, 733, 687 7,840,856

Alfalfa, one of the first crops to be grown in the area, has always
held an important place in crop rotation. The acreage has increased
in proportion to the extension of irrigation, but in recent years much
of the increase has been due also to the growing practice of shortening
the cycle in the rotation. Alfalfa is grown on aﬁ soil types, primarily
as hay for local use.

The acreage of medium red clover, grown principally under con-
tract with seed companies, fluctuates with the general price trend.
Poor yields and infestation of much of the land with wireworms,
however, have seriously decreased the acreage. Most of the crop is

rown on the medium- to light-textured soils, chiefly those of the
ortneuf and Bannock series.

The great increase in the sugar-beet acreage from 1919 to 1929 was
largely due to the extension of irrigation, particularly to the Osgood
tract, where the relative annual sugar-beet acreage is high. A sﬁ
from 1929 to 1939 was brought on in part by a virus disease carri
by the white fly. Development of resistant varieties, however, has
reversed the trend, and sugar beets now compete with potatoes for
first place among the cash crops of the area. Beets are grown on the
relatively gravel-free medium- to heavy-textured soils. The Paul
and the Portneuf soils are the principal ones used for their cultivation.
The beets are processed at the sugar factory at Lincoln.

In 1919, potatoes occupied nearly four times the acreage of sugar
beets and continually increased through 1939, when one-sixth of
Idaho’s potato crop was raised in Bonneville County. The increase
during recent years, stimulated by the strong demand for potatoes in
the East and Midwest during the dry years in the thirties, has been,
however, at the expense of the acreage used for sugar beets, peas,
and grain. Potatoes are particularly adapted to the medium- to light-
textured soils and are grown chiefly on the Portneuf soils.

The production of seed peas increased enormously during the first
10 years after their introduction in 1921. Garden varieties suitable
for canning are the principal type under cultivation. The peag are
grown under contract for various seed houses supplying farmers in

$ SHULL, W, B. ALFALFA WREVIL CONTROL. Univ. of Idaho, Col. of Agr. Bxt, Div, )
Bxt. Leafiet 15, 2 pp., 1989, [Mimeographed.] ' & - Asr



THE IDAHO FALLS AREA, IDAHO 11

the Middle West. Medium- to light-textured soils are generally used
for this crop.

On farms in the irrigated valley, wheat, oats, and barley are grown
in rotation as companion crops for alfalfa and clover seedings, wheat
ranking first in importance. Some wheat is marketed for milling
purposes, but all the barley and oats are fed to livestock.

A limited ac in corn and beans and other garden vegetables
was reported in 1939, and apples, slums, rs, cherries, grapes, rasp-
berries, strawberries, currants, and gooseberries, raised in small farm
omhar&s, supply part of the local market demand.

AGRICULTURAL PRACTICES

Crop rotation is a general practice in this area. The principal
cash crop receives the available barnyard manure and the little com-
mercial fertilizer used. Commercial fertilizer, chiefly phosphates,
which are recommended for beet crops grown on high lime-content
soils, is now used in increasing quantities. The number of farms in
the county using commerial fertilizer increased from 1919 to 1929
from 24 to 45, or from 1.6 to 2.9 percent of the total. Since most or
all of the commercial fertilizer 18 used in the irrigated valley, the

rcentage of the farms in the area using commercial fertilizer would

e much higher,

Studies made at the Aberdeen Branch Agricultural Experiment
Station have tended to increase the general use of phosphate fertilizer
on alfalfa, clover, and sugar beets grown on soils of high lime con-
tent.

Much of the plowing on the medium- to heavy-textured soils, par-
ticularly those on the heavy-textured Paul series, is done in fall.
Sandy soils, which are subject to blowing, are plowed in spring.

Most of the alfalfa gll;own in the valley is of the Hard Glx)umm and
common varieties, with some Ladak. Seed is general{ purchased
through seed houses from local seed-ﬁroducin areas to the north and
south. New seedings are usually at the rate of 10 pounds an acre, sown
with some small grain or with peas as a companion crop. Applica-
tions of 30 to 55 pounds an acre of available P,Oj at the time of seeding
are found to be most economical (6); although after establishment,
heavier agphcations, up to 120 pounds, have resulted in a greater
residual effect on the following crops.

Alfalfa makes two mature cuttings of hay and a smaller third
growth that is either cut for hay or fall-pastured. Alfalfa is espe-
cially well adapted to the medium- to light-textured soils. On these
soils the old stands are broken out of sod either in fall or in spring.
The practice of “crowning” in fall and then lowinF deeper in spring
is sometimes used on the Portneuf soils. ngere alfalfa is grown on
the heavier textured Paul soils, the sod is plowed in fall.

Medium-red clover is seeded at the rate of 10 pounds an acre with a
small-grain companion crop. It is used for pasture until about the
first to tenth of June or is clipped at about that time. This practice
controls aphids and results in heavier seed yields. Greatly increased
clover yields have resulted at the Aberdeen Branch Experiment Sta-
tion from the use of phosphate fertilizers; their use in red clover seed-
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producing areas is a recommended practice. The clover is left on the
land for 2 years, usually in a 4- or 5-year rotation.

Biennial white or yellow sweetclover is grown for pasture and to an
ever-increasing extent as a green-manure crop on farms that have
insufficient barnyard manure. In this practice it is seeded at the rate
of 10 pounds an acre in fall and is plowed under the following May.

Potatoes usually follow legumes in the rotation. Wherever they are
grown for 2 years or more in succession, the land is usually manured
after the first year’s crop following alfalfa. Inthe medium- to heavy-
textured soils the land is usually plowed in fall, but where alfalfa is
grown, there is more green manure to be turned under if plowing is
done in s%ring.

Russet Burbank (Idaho Russet ; Netted Gem) is the principal potato
grown in the Idaho Falls area, although some Rural New Yorker are
grown for the early fall market. Potatoes are planted at the rate of
1,000 to 1,200 pounds an acre in the latter part of May or the first of
June. Irrigation is by all or alternate furrows. To insure uniform
growth the water is turned on the fields at regular intervals of 7 to 10
days, depending upon the soil type. Frequent irrigation is necessary,
particularly on heavy soils that become very hard when dry. The
potatoes are usually dug in October and November.

The importance of disease-free potato seed is well recognized
throughout the area, and since only a few farmers own plots in isolated
areas where the fields can be thoroughly rogued for diseased plants,
most farmers buy seed potatoes from certified growers. They increase
this certified seed for 1 year and use 1 year out of certification for seed
for commercial plantings.

Potato crops may be damaged by fusarium wilt, brown rot (bacterial
wilt), ring rot, mosaic, rhizoctonia canker, spindle tuber, and the
common scab. Eelworms and wireworms also cause damage to the
tubers (8).

Sugar beets must have highly fertile ground to insure the best yield.
They cannot, however, be grown after legumes in the rotation, because
the undecomposed legume roots interfere with seeding and with tilling
the young plants. Farmers therefore plant the beets followin% {)ota-
toes or, w%\ere the soil is very heavy and potatoes are not grown, follow-
ing small grains. Sugar beets grown on the more calcareous soils,
principally those of the valley floor, are generally fertilized with phos-
phate fertilizer. Recommended applications (6) are 25 to 50 pounds
an acre of available P,O; at the time of seeding. The fertilizer may be
either broadcast or applied with the seed. Ifapplied with the seed, the
application should be lighter.

Medium- to heavy-textured soils are best adapted to sugar beets.
Sandy or gravelly soils make it difficult to prepare a sufficiently firm
seedbed. Furthermore the large quantity of gravel in some soils
seriously interferes with seedin% and with the cultivation of young
plants. Beets are seeded in April, or as early as the season will permit,
at the rate of 15 to 20 pounds an acre in rows every 24 inches or alter-
nately 18 and 24 inches apart. They are usually irrigated by alternate
rows. Beets are not irrigated so regularly nor so frequently as pota-
toes, except on sandy soils, where they are irrigated once a week. The
crop is harvested in October and November, being hauled directly from
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the fields to beet dumps for weighing and loading and thence to the
processing plant at Lincoln.

In the upger Snake River Valley small grains are grown principally
for feed and planted either at the time of the legume seeding to serve
as a companion crop, or following alfalfa, as in some areas of Paul
silty clay, where alfalfa is preferred to potatoes. The rotation is then
alfalfa, wheat, sugar beets, wheat, and alfalfa. Wheat, barley, and
oats are seeded in April and harvested in the latter part of July or
in August. Wheat and barley are seeded at the rate of about 114
bushels an acre. Where these grains are damaged by smut, they
usually are treated before sowing.

Dicklow and Federation are the most popular varieties of soft
white spring wheat grown under irrigation. mhi is a Federation-
Dicklow cross and combines the milling qualities of the Dicklow with
the high yielding and stiffer straw of the Federation. Turkey Red,
a hard red winter wheat, grown principally under the dry-land agri-
culture adjoining the area, is used in some local communities in the
irri%ated valley. It matures early and thus saves irrigation water in
the latter part of the season.

Trebi is the most common barley variety grown. Velvon, a new
smooth-awned variety, has been developed in Utah and is being grown
successfully in small acreages by many farmers in the vaﬁe . It
ﬁields about as well as the high-yielding Trebi and does not lodge so
ha.d‘liy. The straw is better stock feed because of its smooth-awned

eads.

Bannock and Overland are the most popular varieties of oats grown.
Overland, most recently introduced, is being grown to an increasing
extent as a companion crop.

Peas, chiefly Perfection and Everbearing varieties, are grown exten-
sively in limited areas. They sometimes are seeded in April as a com-
panion crop for alfalfa. en planted together, however, their irri-

ation presents difficulties, as the young alfalfa plants require more

reguent watering than is good for the peas. The germination of
seed peas has been found by the Aberdeen Experiment Station to be
increased by the use of special seed treatments. To prevent scalding
of the seed pods by flood 1rrigation, peas are best seeded in raised rows
and irrigated by the corrugation or small-furrow method.

LIVESTOCK AND LIVESTOCK PRODUCTS

The number of domesticated animals in Bonneville County in stated
years is shown in table 4.

TaBLE 4—Number of domestic animals in Bonneville County, Idaho, in stated

years

Livestock 1919 1020 1639 Livestock 1019 1920 | 1939
HOISE8. e meeemmenee 11,686 | 8,048 | 16,013 || Bwine....__......__.._. 17,126 | 17,246 911,339
Mules_ .- _ LTl 246 17 122 Il Chickens.__.___-77777 66,893 | 166,117 | 3 68,380
Cattlon o mmmmnanens 10,700 | t 14,604 | ¢ 20,700 |\ Turkeys.. ..o o ToTTh 402
Bheep. o 43,143 | 104,743 | 201,201 || Bees (hives).. . . - .. 865 7327 1,428

1 Over 3 months old. # Over 6 months old. 3 Over 4 months old.
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1t is apparent that from 1919 to 1929, the period of major develop-
ment of large acreages of cash crops in the irrigated valley, the number
of cattle decreased, though 1939 showed an increase over 1929, The
expansion of the dairy industry and the growing practice of feeding
young cattle in winter feed lots t.Erobably account for a larger percent-
age in the number of cattle in the valley than does an increase in the
gize of the small-farm beef herd.

Beef cattle are principally of the Hereford breed. Registered Here-
ford sires are raised on a farm northeast of Idaho Falls. Small dairy
herds number about 4 or 8 cows per farm, although there are some
larger herds of 20 and 30. The grincipal breed is the Holstein-
Friesian, the Jersey and Guernsey being raised in smaller numbers.
The value of all dairy products sold in Bonneville County increased
from $136,851 in 1919 to $450,860 in 1929, Most of these products go
direct to local cooperative markets.

The enormous increase in the number of sheep in the county from
1920 to 1940 can be only partly accounted for by an increase in the
size and number of farm flocks in the Idaho Falls area. There is a

wing practice among farmers of buying and fattening lambs late in

1l and in winter and also of wintering large flocks of sheep until
after lambing in spring, when they are summer grazed on the national

ran

ﬁ%hough the number of hogs had decreased in 1940, as compared
with 1929, the present trend on valley farms is to increase their produc-
tion. An average of four to seven brood sows are maintained on each
farm, the principal breeds being Duroc Jersey, Spotted Poland China,
and Chester White.

Most farms have a flock of chickens to furnish egfs and meat for
home consumption. A few larger flocks and several large flocks of
turkeys are raised on a commercial basis in the vicinity of Idaho Falls.
The chickens are chiefly White Leghorn.

The number of horses and mules has steadily decreased since 1919,
Epidemics of brain fever (equine encephalomyelitis) have greatly
accelerated the decrease since 1939 and have been an important factor
in the trend toward the use of tractors for power. The average number
of horses on each farm is about four middle-aged to fairly old stock,
mostly Belgian, Shire, and Percheron. Farmers continuing to use
horses for farm work are accustomed to raise their own stock.

In 1919, 62.4 percent of the farms of Bonneville County reported
Eurchasing feed, at a total cost of $505,405. In 1929, this percenta,

ad dropped to 48.3, and expenditures for feed to $219,273. Onl tE:
farms that feed and fatten large flocks of lambs and young cattle have
to make extensive purchases of feed. Grain and sugar beet byproducts
and lesser quantities of hay are bought in considerable quantities,
usually from local concerns.

LAND USE CHANGES

Some individual holdings of 820 to 4,000 acres are dry-farmed, but
the average farm in the irrigated valley is apgroximately 80 acres.
The majority of the irrigated farms have been brought under irriga-
tion directly from their natural sagebrush state, but some were first
put under cultivation by the use of dry-farming methods during
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World War I. Albh:el:Fh their cultivation was later abandoned, they
were eventually restored to use when irrigation water became available.
There has been no great change in the type of farming under irriga-
tion, although the relative acreages of alfalfa have increased under
the practice of shorter legume rotations. Market demand determines
the importance of most of the other crops grown.

FARM TENURE

The trend of farm tenure in Bonneville County is shown by United
States census data: In the year 1920, 80 percent of the farms were
owner operated.- By 1930, the gercentage had dropped to a low of
63.3, but by 1940, it had increased to 67.8 percent. Since many of the
dry-land farms are owned by credit corporations or loan agencies,
there will probably be no immediate large increase in the percentage
of owner-operated farms in the county as a whole. According to the
land classification and area reports of the Bonneville County agri-
cultural glanmn' g program for the years 1938 and 1939, a prox1matee}¥
one-third of the farms of the Idaho Falls area were Eeing rented,
chiefly on the share-crop basis.

Additional help is needed on most farms during the busy season in
spring and during haying and harvest in summer and fall. Much of
it is exchange labor from neighboring farms, although transient labor
is hired for thinning sugar beets and for harvesting potatoes and
topping beets. On farms where a considerable number of livestock
are wintered or fattened in the feed lot, local year-round help is hired.
In 1929, 78 percent of the farms in the county reported some expendi-
ture for labor. This was an increase of about 9 percent over 1919.
The average farm expenditure, however, decreased from $750 in 1919
to $582 in 1929,

FARM INVESTMENT

In 1929 the average farm investment for Bonneville County was
$15,661, of which 67.4 percent was in land. The value of farm build-
ings represented 15 percent of the capital investment ; domestic animals
(including poultry and bees), 9.4 percent; and farming implements,
8.2 percent. Compared with the dry-land farms, the small farms in
the irrigated valley show a much higher land value and greater invest-
ment in farm building and livestock.

On farms in the Idaho Falls area there has been an increase in the
use of tractor power, particularly for plowing, and a few all-crop
harvesters are used in harvesting small grains. gl.{he usual farm equip-
ment, however, consists of plows, drills, planters, cultivators, harrows,
diggers, binders, mowers, rakes, and stackers.

TYPES OF FARMS

Aside from the 6,000 or 7,000 acres of dry-farm land included in
the northwestern part of the area and parts of the dry-land farms
gkirting the eastern edge of the valley, all the farms surveyed are
irrigated. Most of the farming is of a general nature, except that a
larger percentage of livestock 1s raised on some of the very sandy
anﬁery gravelly soils, where the more intensive cropping is imprac-
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tical, and in some restricted areas the farms represent large acreages
of cash crops in an intensive rotation.

Farms of this area fall largely into groups of 40, 80, and 120
acres (Z). There is apparently no relation between size and area,
as all three sizes are found throughout the entire irrigated area.

SOIL SURVEY METHODS AND DEFINITIONS

In making a soil survey the soils are examined, classified, and
mapped in the field and their characteristics recorded, particularly in
regard to the growth of various crops, grasses, and trees.

The soils and the underlying formations are examined systematically
in many locations. Test pits are dug, borings made, and highway or
railroads cuts and other exposures studied. Each reveals a series of
distinct soil layers, or horizons, termed collectively the soil profile.
Each horizon, as well as the underlying parent material, is studied in
detail, and the color, structure, porosity, consistence, texture, and con-
tent of organic matter, roots, gravel, and stone are noted. The chemi-
cal reaction of the soil and its content of lime and salts are determined
by simple tests.* Other features taken into consideration are drain-
age, both internal and external, the relief, or lay of the land, and the
interrelations of soil and vegetation.

The soils are classified according to their characteristics, both inter-
nal and external, with special emphasis on features that influence the
adaptation of the land to the production of crop plants, grasses, and
trees. On the basis of these characteristics the soils are grouped in
the following classification units: (1) Series, (2) type, (3) phase, and
(4) miscellaneous land types.

The series is a group of soils having the same genetic horizons,
similar in their important characteristics and arrangement in the pro-
file, and having similar parent material. Thus, the series comprises
soils having essentially the same color, structure, natural drainage, and
other important internal characteristics and the same range in relief.
The texture of the upper part of the soil, including that commonly
plowed, may vary within a series. The series are given geographic
names taken from localities near which they were first identified.
Thus, Portneuf and Bannock are names of important soil series in the
Idaho Falls area.

Within a soil series are one or more types, defined according to the
texture of the upper part of the soil, such as sand, loamy sand, sandy
loam, loam, silt loam, silty clay loam, or silty clay, terms which are
added to the series name to give the complete name of the soil type.
For example, Portneuf silt loam and Portneuf fine sandy loam are soil
types within the Portneuf series. Except for the texture of the sur-
face soil, these soil types have approximately the same internal and
external characteristics.

A soil phase is a subdivision of the type, each phase differing from
the others in some feature other than major profile characteristics
that may be of special practical significance. Differences in relief,
stoniness, and degree of erosion cause soil types to be divided into

¢ The reaction of the soll is its degree of acldltf or alkalinity expressed mathematically
as the pH value, A(PH value of T indicates precise neutrality ; higher values, alkalinity ;
and lower values, acldity. The presence of lime is detected by the use of a dilute solution of
hydrochloric acld.
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phases. For example, within the normal range of relief of a
soil type some areas may have slopes adapted to the use of ma-
chinery and the growth of cultivated crops and others may not.
Even though no important differences may be apparent in the soil
profile, or in its ability to support native vegetation throughout the
range 1n relief, there may be important differences in respect to the
growth of cultivated crops. Bannock fine sandy loam, sloping phase,
and Bannock fine sandy loam, shallow phase, are phases of Bannock
fine sandy loam.

The soil type or, where subdivided, the soil phase is the principal
unit of mapping, and because of its specific character it is usually the
unit to which agronomic data are definitely related. In comparisons
between phases of a type, the principal phase, which in this report
bears only the type name, is referred to as the normal phase.

Some areas that have no true soil—as Lava flows and Dune sand—
are termed miscellaneous land types.

The soil surveyor makes a map of the area, showing the location of
each of the soil types, phases, and miscellaneous land types in rela-
tion to roads, houses, streams, lakes, section and township lines, and
other local cultural and natural features of the landscape.

Some of the terms in the succeeding paragraphs are in common use
and need no explanation. Others have special meanings in soil science.
For example:

Permeability refers to the relative freedom with which the soil is
penetrated by plant roots, water, and air. Very high permeability is
an undesirable condition because it allows water to move too rapidly
through the soil and results in loss by deep percolation. It generally
connotes a loose unstable condition of the soil. High permeability 1s
favorable for root penetration and tilth but allows somewhat more
rapid penetration of moisture than is ideal for most crops; moderate
permeability is the ideal condition, allowing free penetration of roots,
water, and air but facilitating the maintenance of favorable moisture
conditions for plants; low permeability is undesirable as it retards
penetration of roots and water, resulting in unfavorably high moisture
conditions for long periods, thus interfering with the growth of many
crop plants and rendering tillage difficult.

ater-holding capacity is an expression of the total quantity of
water available to plants within a depth readily penetrated by roots
when the soil is at field moisture capacity ; that is, after free water has
had time to drain off. A soil of a low water-holding capacity requires
frequent irrigation with small quantities of water, whereas soils with
high water-holding capacity may be irrigated with rather large
quantities at long intervals.

Natural fertility refers to the natural ability of the soil to provide
the proper nutrient compounds in proper quantity and in the proper
balance for the growth of the common crops when other factors, such
as light, temperature, moisture, and physical condition, are favorable.

orkability refers to the relative amount of work required in tilling
and irrigating the land and the relative feasibility of operating farm
machinery and distributing irrigation water.

Erosion hazard refers to probable susceptibility to erosion when the
land is cultivated or heavily grazed.

810439—50——2
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SOILS
SOILS AND THEIR RELATIONS

The soils of the Idaho Falls area have developed from wind- and
water-borne material deposited over flows of the Snake River basalt
and beds of sand, gravel, and boulders of the old Snake River alluvium.
Having developed under the climate and vegetation of the northern
semiarid region, they are relatively low in nitrogen and organic matter
and usually light in color. As a result of the lack of rainfall these
soils have undergone little leaching and consequently they are rich in
mineral fertility. Near the surface they are calcareous® and have a
slightly to strongly alkaline reaction (pH 7.5-8.5).

E‘he low humus content of these vi}x}in soils has been a determinin
factor in the establishment of a highly diversified system of agricul-
ture under irrigation. In the attempt to increase and maintain the
organic fertility of these soils, extensive acreages of legumes (alfalfa
and clover) have been grown in rotation with small grains, potatoes,
and sugar beets. The hay and most of the grain grown as a com-

anion crop for alfalfa and clover are used as feed for livestock on
arms in the valley. Barnyard manure forms an important supple-
ment to the legumes in the maintenance of fertility.

The natural fertility of large areas of these soils, particularly in
the uplands, is fairly uniform. Extreme differences do arise, never-
theless, in small areas that are steeply rolling to hilly or have shallow
soils over basalt and in larger areas og extremely sandy or gravelly soil.
All the soils are moderate]gy well to excessively drained, the heavy-tex-
tured ones having open porous gravelly substrata; and there is no
serious problem of high water table. Approximately 90 percent of
the soils have a nearly level to gently sloping or undulating surface
and in texture and depth are adapted to farming under irrigation.

SOIL GROUPS

For the sake of convenience and as a means of helping the reader to
understand and keep in mind their chief characteristics, interrelations,
and agricultural uses, the various soils in the Idaho Falls area have
been arranged in a number of froups and subgroups. Some of the
groups are closely related and in places merge with one another
without a distinct line of demarcation. Others are more distinct
and are separated by more obvious boundaries.

The principal groupings, which are based largely on physiogralghic
position, divide these soils into (1) soils of the uplands, (2) soils of
the alluvial valley floor (terraces and alluvial fans), and (3) soils
of alluvial bottom lands.

Within these main groups are a number of subgroups based on
differences in relief or lay of the land, soil depth, texture, permea-
bility, and water-holding capacity.

8 Calcareous solls are soils that contain sufficlent calcium carbonate or lime to effervesce
visibly when treated with dilute hydrochloric acid. 8otils that do not o effervesce, however,
are not necessarily of acld reaction and may contain enovgh lime released during the
processes of plant growth to maintain fertility.
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SOILS OF THE UPLANDS

Nearlg evel to hilly uplands comprise about one-third of the area
surveyed. The soils of the uplands have developed from a fine floury
even-textured wind-borne material known as loess, which has been
deposited from atmospheric suspension over the plainlike lava flows
west of the Snake River and the rolling to hilly lava plateaus and
remnants of high terraces to the east and southeast of the area.
These are light-colored soils, chiefly silt loam. The depth of the
arent soil material over the underlyin%strata; the depth, color, and
me content of the surface soil; and the compaction of the subsoil
vary somewhat with the relief. Nearly level, undulating, and gently
rolling areas of these soils are very fertile and when irrigated are
admirably adapted to all crops grown in the area. The uniformly
favorable texture of the soils and their parent material gives them
a good moisture-holding capacity, and consequently they do not need
so much irrigation as other soils of the area.

Solls of nearly level to undulating uplands:

Portneuf fine sandy loam

Portneuf silt loam and its deep phase
Wheeler silt loam, level phase

Deep soils of rolling uptands:

Portneuf silt loam, rolling phase
Wheeler silt loam

Shallow solls of rolling uplands:

Portneuf fine sandy loam, rolling shallow phase
Portneuf silt loam, rolling shallow phase
‘Wheeler sandy loam

Soils of steep uplands:

Portneuf silt loam, steep phase
‘Wheeler sflt loam, steep phase

SOILS OF THE ALLUVIAL VALLEY FLOOR

The soils of the alluvial valley floor—terraces and alluvial fans—
have, for the most part, developed from relatively fine-textured allu-
vium that has been deposited over the coarser stratified sand and
gravel of the Snake River alluvium. In places this alluvium has been
redistributed by wind and modified by wind-borne materials.

These soils, because of the wide range in the source of their parent
material and mode of deposit, are much less uniform in character
than the loessal soils of the uplands. Their texture ranges from sand
to silty clay and their colors usually from light brownish gray to

ale brown, although very light brownish gray, dark brown, and
Sark brownish gray are found.

The soils of the valley floor occupy relatively low positions where
water from the river and streams is easily available. For this reason
they were among the first to be brought under irrigation, the majority
having been under cultivation for 40 years or more before this survey.
They are generally level, have moderate to excessive internal drainage,
and for the most part are productive.
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All the crops common to this area can be successfully grown on these
soils. During recent years, however, fertilizer has been used increas-
ingly on the highly calcareous soils in growing sugar beets, and
somewhat less on alfalfa and clover.

On excessively gravelly soils in the northern part of the county
alfalfa for hay is grown in long rotations, with shorter periods for
potatoes. The lung is then reseeded to alfalfa, with grain or peas as
a companion crop.

The soils of the terraces include the light- to moderately heavy-tex-
tured soils of the Bannock series, which have a moderately compact,
very limy subsoil and open porous substrata; and the soils of the
Paul series with heavier textured and more slowly permeable subsoil
and substratum. The soils of the alluvial fans are represented by
the deep permeable fine sandy and silty soils of the Ammon series.

Medium- to heavy-textured soils of nearly level to gently undulating terraces
over beds of gravel ;

Bannock gravelly silty clay loam
Bannock loam

Bannock silty clay loam
Bannock very flne sandy loam

Sandy loams of nearly level to gently undulating terraces over beds of gravel :

Bannock fine sandy loam
Bannock sandy loam

Medium-textured gravelly solls of nearly level to gently undulating terraces over
beds of gravel:

Bannock gravelly fine sandy loam
Bannock gravelly loam

Fine sands on nearly level to gently undulating terraces over beds of gravel:

Bannock fine sand
Bannock gravelly loamy fine sand
Bannock loamy fine sand

Shallow soll on nearly level to gently undulating terraces over gravel and basalt
bedrock :

Bannock fine sandy loam, shallow phase

Medium- to light-textured soils of sloping and smooth to uneven terraces over
beds of gravel:

Bannock fine sandy loam, sloping phase
Bannock gravelly fine sandy loam, sloping phase
Bannock gravelly loam, sloping phase

Bannock loamy fine sand, sloping phase

Heavy-textured soil of sloping and smooth to uneven terraces over beds of gravel :
Bannock silty clay loam, sloping phase
Yery sandy soils on sloping and uneven terraces over beds of gravel:

Bannock fine sand, hummocky phase
Bannock fine sand, sloping phase

Soil on steep terrace escarpments:
Bannock gravelly silty clay loam, steep phase
Fine-textured soils with a heavy subsoil on nearly level terraces:

Paul gravelly silty clay
Paul gravelly silty clay loam
Paul silty clay

Paul silty clay loam



THE IDAHO FALLS AREA, IDAHO 21

Sofl with heavy subsoll on sloping terraces :
Paul silty clay loam, sloping phase

Medlum-textured solls with heavy subsoil on nearly level to slightly uneven
terraces:

Paul loam
Paul sandy loam

Sand over heavy subsoil on nearly level to slightly uneven terraces:
Paul sand

Medium-textured soil on nearly level to very gently sloping alluvial fans:
Ammon silt loam

Light-textured soil on nearly level to very gently sloping alluvial fans:
Ammon fine sandy loam

Soil on sloping and smooth to uneven alluvial fans:
Ammon fine sandy loam, sloping phase

SOILS OF THE ALLUVIAL BOTTOM LANDS

The soils that occupy comparatively narrow alluvial bottom lands
along small streams are of relatively small extent. For this reason
they are of minor agricultural importance, although fertile and highly
Froductive under irrigation. They have soil materials of recent geo-

ogic accumulation, characterized by stratified layers, differing
principally in texture.

Solls of medium to moderately heavy surface soil textures and friable permeable
subsoll :

Ammon silt loam, bottom-land phase
Blackfoot silt loam

Red Rock silty clay loam

Red Rock loam

SOIL SERIES, TYPES, AND PHASES

The soils of the county ® are here described in detail and their
agricultural relations discussed. Four miscellaneous land types—
Dune sand, Lava flows, Rough broken land (Wheeler soil material),
and Scabland—are included. The location and distribution of all are
shown on the accompanying soil map, and their acreage and propor-
tionate extent are given in table 5.

AMMON SERIES

The Ammon soils occupy gently sloping alluvial fans between bench-
lands and the alluvial floor of the valley. They are of smooth texture
and mellow consistence throughout. The surface soil for the most
part contains lime, seldom being leached beyond a depth of 2 or 3
inches, but there is no appreciable lime concentration in the subsoil.
Under cultivation and when moist these soils are a very pale brown
or light yellowish brown, changing very gradually at a depth of 3 or 4
feet. In places they contain a few fine angular and subangular
pebbles, especially where adjacent to the Wheeler soils and along the
several stream channels coming from these hills.

% When a soil type 1s subdivided into phases, that part of the type that bears no phase
name is referred to as the normal phase of the type.
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TasLE 5.—AJreage and proportionate extent of the soils mapped in the Idaho
Falls area, Idaho

Per- Per-
Boll Acres | oong Sofl Acres cent
Ry A — 81| %4 || Pal Sravelly etity clay om0 2,58| 18
op NN, 1 . aul gravelly clay loam....... N .
ith o 24 || Panifoam... ooy o AT 27
.4 || Paulsand. _....._....... . .8
.3 || Paul sandy loam .8
.9 || Paulsiltyelay. . ceeeeememmneao 13,048 0.0
1.4 . 7.7
3.7 .23
- .4 .8
Bloping phase............._... 977 .7 .2
Bannock gravelly fine sandy loam..| 38,055 2.8 10.9
Bl:&lng phase. . _........___._. 000 .6 1.1
Bannock gravelly loam._..._._...__. 8,440 | 60| Rollingphase..____._.__ 10.5
Bloping phase._. ._......__...... 1,611 1.1 .8
annock gravelly loamy fine sand 308 .3 Bteep phase. .. _....__... 1.5
Bannock gravelly silty clay loam. 3,114 2.2 || Red Rockloam..____........ e 1.0
P phase. ..o 595 .4 |[{ Red Rock siity clay loam .2
Bannock loam..._............ 10, 381 7.4 || Rough broken land (Wheeler soil
Bannock loamy fine san 2,402 1.7 material) ... oo 2, 850 2.0
Sloping phase. .. ... 781 .6 {| Beabland____.._....... 4,008 2.8
Bannock sandy loam._.__.. 835 .8 |[ Wheeler sandy loam. .. 501 .4
Bannock silty clay loam. .. --.| 4,081 2.0 || Wheeler silt loam..____ ..--| 8,02 2.8
Slopingphase._..._..__......... 151 .1 Levelphase. . cceeemnennann . 38 .8
Bannock very fine sandy loam___... 1,108 .0 Steep phase. .. .occooecieeoo.. 1,927 1.4
Blackfoot silt Joam... .. .......... 1,179 .8
Dunesgand._ __...oeo. e . 179 .1 Total e memccianea 140, 800 | 100.0
Lavaflows. . oo oo .5

Where the Ammon soils merge with those of the Paul series a firm
to compact pinkish-gray to light brownish-gray silty clay loam heavily
veined with lime is encountered at a depth of 2 to 4 feet. Thesilty cla
loam usually extends for 3 feet or more to strata of loose sand an
gravel. In the center of large areas of Ammon soils, this heavy-
textured layer is not encountered above a depth of 6 feet. It is a foot
or less thick and when dry is very hard brittle heavily lime-veined
bluish-gray heavy silt loam. Ammon silt loam and its bottom-land
phase and Ammon fine sandy loam and its sloping phase are mapped.

Ammon silt loam.—The most extensive of the Ammon series, this
soil is developed from the finer textured light-colored material washed
from the adjacent rolling hills of the Wheeler soils and deposited over
th? va‘;ley floor on the very gently sloping alluvial fan that skirts the
upland.

The larger part of this soil occurs in three areas extendinﬁralong
the base of the upland from the Bin%ham County line south of Taylor
to just southeast of Dewey School. Smaller areas occur 1 mile east of
Ammon and 2 miles north of Iona. Several small areas are south of
Ririe. Because of its mode of accumulation this soil has a consider-
able range in depth over the older alluvium of the valley floor, but in
general it has a 24-inch surface soil consisting of a pale-brown calcare-
ous soft silt loam that readily crumbles to a fine granular or powdery
material when disturbed. Below about 24 inches and continuing to
about 48 inches it becomes elgradua]ly lighter in color and in places
contains thin layers relatively high in fine or very fine sand. few
angular and subangular fragments of basalt and limestone are widely
scattered over the surface and throughout the soil profile and usually
increase somewhat in number in the lower part of the profile.
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Below about 48 inches the material is slightly harder. It is very
light yellowish brown and contains some very fine veins of lime
accumulation and lime coatings on the slightly hard nodular aggre-
gates. At about 72 inches and continuing down to the sand and gravel
substrata there is a very pale-brown silt loam, somewhat more compact
and having considerable lime veining.

Nearly all of this soil is farmed. There are only a few small areas
in the narrow valleys of some of the drainageways to which water
has not been diverted. Like the soils of the Portneuf and Wheeler
series it is low in organic matter, but also like these soils it is responsive
to management practices. This soil affords easy penetration for roots
and can be easily tilled and irriEated, being admirably adapted to
all crops grown in the upper Snake River Valley.

The very gently sloping relief makes it easy to irrigate row crops
and to flood sod or grain crops. The soil readily absorbs water, but
unlike Portneuf silt loam, which has a less pervious zone of lime
accumulation, it does not have so high water-holding capacity and
consequently allows the excess moisture to percolate more readily to
the substrata and be lost. Because of the more rapid percolation
rate, somewhat larger heads of water are used in irrigation than for
Portneuf silt loam. Long runs with the slope should be avoided in
laying out the irrigation rows.

The usual rotation on this soil includes alfalfa, which is grown for
a number of years, but recently this period has been shortened, because
of bacterial wilt and the thinning out of the older stands by dandelions.
The general decline in yields of cash crops has also proved a factor in
shortening the rotations. Alfalfa occupies about one-third of this
soil for 2 or 3 years, yielding from 3 to 6 tons an acre. Potatoes, which
are the principal cash crop, follow alfalfa and (frecede sugar beets.
The potato yield is 250 to 450 bushels an acre, and that of sugar beets,
10 to 18 tons, Small grains enter the rotation as a companion crop
for new seedings of alfalfa and clover. Wheat averages about 60
bushels an acre, whereas barley and oats yield 80 or 90 bushels. Small
acreages of peas and red clover for seed yield about the same as on
Portneuf silt loam.

Potatoes and sugar beets respond in a marked degree to organic
fertilization, which is usually in the form of barnyard manure applied
the second and third years following alfalfa in the rotation. In some
instances where an abundance of barnyard manure is available, heavy
and frequent applications to the cash crops tend to supplant the usual
rotation with alfalfa. Since the soil is normally calcareous to the
surface, a marked increase in the yields of alfalfa and sugar beets
has resulted from the application of phosphate fertilizer and a defi-
nite residual effect has been noted on potato yields following the more
vigorous alfalfa crop.

As mapped in this survey, this silt loam includes a number of small
scattered areas containing a somewhat higher proportion of fine and
very fine sand than is normal. They occur most extensively in an
area between Jona and just northeast of Washington School. A num-
ber of other small and widely scattered areas are gritty and of coarser
loam texture, and contain a larger quantity of coarser basalt sand.
These variations occur mainly in sections 10, 11, and 29 of township
1 north, range 38 east, and sections 20 and 30 of township 8 north,
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range 39 east. These sandier and coarser textured soils are of sli%htly
%ower moisture-retaining capacity and the crop yields are a little
ower.

Ammon silt loam, bottom-land phase.—This phase is found in the
alluvial bottom land along a drainageway that passes through town-
ships 2 and 3 north, range 37 east, and deposits its runoff waters and
sediments on the valley floor below.

Under its virgin sagebrush cover, this soil is characterized by a
layer of 14 to 1 inch of undecomposed plant remains and pale-brown
single-grained very fine sand that overlies a pale or very pale-brown
soft silt loam with a high content of very finesand. At about 4 inches
the soil is somewhat lighter in color and has a distinet though
fragile and irregular prismatic structure that continues downward to
a depth of about 29 inches. The maximum root distribution is to about
17 inches. At about 29 inches the silt loam is slightly firmer and
contains a few very fine lime veins. It is underlain at about 58 inches
by a slightly hard very light yellowish-brown silt loam containing
a noticeable proportion ofg very fine sand. In this layer the thin
lime veins are more pronounced, and numerous small white rootlets
also occur. At 72 inches and continuing to an undetermined depth
below 90 inches there is a softer very light yellowish-brown very fine
sandy loam with only an occasional faint lime vein in evidence. The
entire profile is calcareous.

Approximately half this soil is under cultivation, its cropping and
tillage treatment being the same as that of the associated Portneuf silt
loam. Much of it, however, occurs in small areas bounded by the
meanderings of the drainage channel and the irregular steep banks
separating it from the upland, and consequently tillage operations are
difficult. Some of these areas are left undisturbed as native pasture;
others are seeded to a pasture mixture and, with the adjacent sloping
uplands, provide excellent summer pasture where they can be
irrigated.

Ammon fine sandy loam.—Nearly all of this soil is in an area east
of Tona and Ammon, the fine sandy parent material having been
washed down from associated areas of Wheeler sandy loam. Smaller
areas occur in sections 20 and 21, of township 3 north, range 39 east.
This soil differs from Ammon silt loam not only in its coarser texture,
lighter color, and lower organic-matter content, but in its larger
quantity of small angular and subangular basalt fragments and vol-
canic cinders, usually encountered below a depth of 1 to 2 feet and
in places scattered over the surface. Approximately half this soil
as mapped has & loamy fine sand texture.

More than 95 percent of this soil is farmed. Because of its open
porous character and low organic-matter content, however, it is very
droughty, and where clean tiﬁed it is subject to wind erosion. Alfalfa
occupies one-third to one-half of the soil area. Potatoes, the second
most important crop, generally follow alfalfa in the rotation. Under
irrigation the soil leaches readily and as a result requires careful
management. Alfalfa hay yields are from one-third less to nearly
as much as on Ammon silt loam.

Because of the light texture, the surface soil is at most only slightly
caleareous, and applications of phosphate fertilizer to alfalfa or cgf,over
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give little or no response. Stands of alfalfa have been greatly im-
proved by top dressing with barnyard manure. Farmers frequently
plow under a fairly heavy top dressing of manure with some of the
alfalfa when preparing the land for other crops. Potatoes yield 150
to 250 bushels. ere they are planted several years in succession
f(;llozlving alfalfa, manure is applied the second and third years out
of sod.

Ammon fine sandy loam, sloping phase.—This phase occurs in
very small widely scattered areas along the eastern edge of the valley,
where it is associated with Ammon silt loam on slopes adjacent
to the soils of the Wheeler series, and in the short narrow valleys
of intermittent drainageways. A few small areas of loam and silt
loam also are included in the map. The phase contains more basalt
fragments over the surface and throughout the profile and is lighter
in color and probably lower in organic matter than the Wheeler soils.
With increased depth the soil is coarser and has a larger number
of basalt and cinder fragments, which are angular to subangular and
1 to 2 inches in diameter. This material extends to undetermined
depths and probably overlies basalt bedrock similar to that underlying
the adjoining Wheeler soils.

Although at least half the total area is being farmed, the unfavorable
topograpl%y makes irrigation difficult. The use of short crop rotations,
including alfalfa, and the application of barnyard manure to the cash
crops are necessary to maintain yields at even three-fourths of those
on associated areas of Ammon silt loam. Because of the difficulty of
managing small areas of this soil, more than half the cultivated fields
are kept in alfalfa for extended periods or are left as permanent
pasture. When sodded the slopes can be more efficiently irrigated, and
their erosion reduced to a minimum.

BANNOCK SERIES

The soils of the Bannock series occur over wide areas north of
Ucon, extending northward beyond the county boundary and as far
east as Ririe; in the southern part from the upland west of the river
eastward to Idaho Falls, Ammon, and Taylor; and to the southwest
on both sides of the river into Bingham County.

The surface soil has a scattering of gravel, which continues
throughout the profile. When dry, the soil to a depth of 8 to 15 inches,
ranges from light brownish gray in the coarser textured types to
grayish brown in those that are of heavy texture. Under moist field
conditions the surface soil is light grayish brown to brown. In the
virgin condition the top 8 to 15 inches are leached of carbonates,
whereas under irrigation the surface soil becomes mildly calcareous
as a result of the deposit of carbonates by irrigation water and their
natural upward movement from the underlying lime layer.

_ The principal layer of lime accumulation in typical Bannock soils is
in the finer textured materials above the gravel, but lime may be found
in the gravelly strata also. This gravelly lime layer is hard but
usually not cemented. It becomes looser and more pervious under
irrigation, In the gravelly types and in shallow areas, gravel is much
in evidence in the surface soil and is predominant throughout the sub-
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soil. In these, the lime layer lies at a shallower depth and lime
accumulates in the shallow-lying gravel substrata.

With the exception of a few excessively gravelly areas in the vicinity
of Ucon and the hummocky and shallow areas, all soils of this series
are under cultivation. The Bannock series is represented by 11 types
and 9 phases.

Bannock silty clay loam.—The larger areas of this soil are east
of the river between the region south of Idaho Falls and Cotton Siding.
Some small areas also occur on the western side of the valley floor.
This soil contains more organic matter than the other types of Bannock
soils; is more deeply leached in the virgin condition; and usually is
of greater depth over the under] in%lgravel stratum. The surface is
nearly level to gently sloping. nyce ent internal drainage is afforded
by the open porous sand and gravel substratum, and in very flat areas
the surface drainage has been improved by grading to form a very
gradual slope.

The soil to a depth of about 17 inches is a soft to slightly hard silty
clay loam, light brownish gray to pale brown in the surface 8 inches
and gradually changing to a very pale brown with increase in depth.
Some dark-colored organic matter coats the individual soil aggre-
gates. Although leached of lime in its virgin condition, the surface
soil is usually mildly calcareous in cultivated fields.

Veined with lime and of an irregular blocky structure, the subsoil to
a depth of about 25 inches is a light yellowish-gray calcareoussilty clay
loam that becomes hard when dry. Below 25 inches and extending to
a depth of about 40 inches the subsoil is a light yellowish-gray loam
of angular blocky structure with white lime accumulations in seams.
It is firm in place when moist and becomes hard when dry; neverthe-
less, it permits thorough root penetration. In places this layer over-
lies the stratum of sand and gravel into which the lime accumulation
extends, softly cementing it when dry. At greater depths the under
side of the pebbles and cobbles is coated with lime. In places a
lafyer of loamy fine sand and sand, which in places has a high content
of basalt grains, overlies a gravel stratum at much greater depths.
lWhere this occurs the lime accumulation terminates in the sandy

ayers.

This is the most productive soil of the Bannock series, particularl
for sugar beets and small grains. It provides a firm seedbed and,
having a high moisture-holding capacity, can maintain a more even
distribution of water between irrigations. When used in a rotation
alfalfa occupies about half the area ; the other half is planted in equai
proportion to potatoes and sugar beets. Wheat, barley, oats, and to a
certain extent peas, are grown as companion crops for the alfalfa and
clover seedings.

Because this soil does not have a high lime concentration close to the
surface, its need for phosphate fertilizer is not so great as that of many
other soils of the Bannock series. Applications of 25 to 35 pounds of
available phosphoric acid (P,O;) an acre are made to sugar beets.
Very little is applied to alfalfa except on small areas where scraping
and leveling have exposed, or nearly exposed, the lime layer. Appl-
cations of barnyard manure and, to a limited extent, the practice of
plowing under green manure are used to help maintain the organic
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fertility of this soil. Annual yields of alfalfa hay range from 2 to 4
tons an acre; sugar beets, 10 to 18 tons; potatoes, 200 to 350 bushels;
wheat, 40 to 70 ; barley and oats, 60 to 100 ; peas, 20 to 35 ; and red clover
seed, 6 to 12,

Bannock silty clay loam, sloping phase.—This phase is found
principally southwest of Idaho Falls, in association with the normal
phase of the type. It occurs as long narrow areas of sloping terrace
escarpments or unevenly undulating areas.

Usually the surface soil is shallower and contains more gravel than
the normal phase. In both, the process of scraping and leveling has
exg:sed lime spots. It is possible to grow the same crops on the two
solls, but the ylelds are materially lower on this phase because the soil
is more shallow and the relief unfavorable for irrigation. Heavier
and more frequent applications of manure as well as applications of
phosphate fertilizer to legumes and sugar beets keep the crop yields to
within about three-fourths of those on the normal phase.

Bannock gravelly silty clay loam.—This soil occurs in small
widely scattered bodies throughout the Bannock soil areas. The
depth of the soil over the gravel stratum is less in this soil than in the
silty clay loam and its surface soil lighter in color. With a relatively
hig{ gravel content continuing through the profile, its water-holding
capacity also is considerably less. Where the uneven undulating relief
has been modified by scraf)ing and leveling for irrigation, the highly
calcareous gravelly subsoil is exposed in places. All areas of this soil
are under cultivation. Planted to alfalfa, potatoes, wheat, peas, clover,
and sugar beets, it receives essentially the same management as the
associated silty clay loam. Alfalfa hay yields 2 to 3 tons an acre;
potatoes, 125 to 250 bushels; wheat, 30 to 60; and barley and oats, 40
to 90.

Bannock gravelly silty clay loam, steep phase.—This phase oc-
curs in long narrow irregular areas in association with other soils of the
Bannock series. Representing steep and often gravelly terrace escarp-
ments and steep areas bordering either side of the streams and
drainageways, it is not favorable for agriculture; but small patches
have been utilized after bench terracing and heavy applications of
barnyard manure and phosphate fertilizer.

Bannock loam.—Occupying the most extensive area of the series,
this type occurs chiefly west of the Snake River in township 1 north
range 37 east; 2 miles south of Idaho Falls; in the vicinity north and
northeast of Coltman School; and in an irregular continuous area
between Ucon and Ririe. The surface is smooth and nearly level, the
slight undulations having been obliterated in the process of scraping
and grading to develop a sufficient gradient for irrigation.

Under cultivation the upper 12 inches are a calcareous somewhat
gritty loam, which is light brownish gray when dry but pale brown,
very friable, and characterized by a medium-crumb structure when
moist. Under the surface soil the loam is heavier, firmer, more highly
calcareous, and lighter in color. At about 20 inches the ‘soil is a ve
light brownish-gray loam with some lime concentrations in veins an
hard nodular aggregates but chiefly as lime flour. When dry this
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la?'er becomes hard; when moist it is friable to slightly firm and
allows thorough root penetration. This layer gradually changes to
a very light yellowish-brown calcareous loamy fine sand containing
numerous angular basalt grains and fragments. Below about 48 inches
is mixed sand and gravel in stratified beds. There is a scatter-
ing of gravel over the surface and throughout the profile. Internal
drainage is excellent. With the exception of its deeper relatively
gravel-free areas the soil has only a fair water-holding capacity.
The type is easily tilled and irrigated and is productive. Very good
yields are obtained where heavy applications of barnyard manure
supplement 5- or 6-year rotations including alfalfa or clover. Where
Ehosphate fertilizer is applied to new seedings of legumes, the alfalfa
ay and red clover hay and seed yields are often doubled. Alfalfa hay
produces 2 to 5 tons an acre; potatoes, 200 to 400 bushels; wheat, 30
to 70; barley, 40 to 90; oats, 50 to 100; and red clover, 5 to 10. Peas
are as dependent upon the season as upon soil conditions. Late spring
frosts frequently cut the harvest in half. Aphids likewise are likely
to work havoc with this crop.

Bannock gravelly loam.—This soil is found principally in large
areas scattered over the valley in the northern part of the area, west
north, and east of Ucon. There are also important bodies south and
southwest of Idaho Falls. The topography is uneven, the low undu-
lations having necessitated considerable scraping and leveling to facil-
itate irrigation.

The surface soil is a gravelly light brownish-gray gritty loam.
It is more compact below 6 inches and at about 12 inches is underlain
by a very gravelly hard to softly cemented layer containing much accu-
mulated lime. Below 14 to 24 inches the ﬁme layer gives way to a
la}lyer of pebbles and cobbles coated on their under side with lime and
silica.

The moisture-holding capacity of this soil is low, irrigation water
being readily absorbed and draining raf)idly through the porous
gravelly soil into the underlying gravel. This condition can be
mmproved by increasing the normally low organic-matter content
with heavy applications of barnyard manure, a practice more effective
in stepping up crop yields in a legume rotation than is the use of
commercial fertilizer.

Nearly all this soil is under cultivation, from about a half to a
third being used for alfalfa. Other crops in the rotation are pota-
toes, clover, small grains, and peas. Only a comparatively small
acreage of sugar beets is grown. Potatoes and peas are irrigated
by the furrow method ; small grains and hay by flooding. In either
method large heads of water on short runs are necessary to saturate
the soil evenly. More frequent irrigation is necessary for all crops
than on the deeper and less gravelly soils.

Some excessively gravelly areas, occurring especially in the vicinity
of Ucon and northward, northwest of Coltman School, and in the
northwest corner of township 3 north, range 39 east, are included on
the map. In these areas the lime layer is at very irregular depths.
The excessive quantity of gravel over the surface and through the
soil seriously interferes with cultivation, making the soil very
droughty and relatively unproductive. Much of this land is kept
in alfalfa hay for long periods, the alfalfa being rotated with a crop
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of potatoes and then followed by hay with a small-grain companion
crop. A common practice in the management of very gravelly soils
is to roll the seed-beg after seeding to facilitate irrigating, haying, and
harvesting.

The crop yields on this gravelly loam are almost as variable as the
soil. Alfalfa hay yields 2 to 4 tons an acre, although yields of 6 tons
have been reported. Potatoes grown on excessively gravelly soils are
not of good quality. On the average they yield 150 to 250 bushels.
Yields of grain are only fair; wheat yields 20 to 40 bushels; oats and
barley, 30 to 70; peas, 15 to 35 ; and clover seed, 4 to 10.

Bannock gravelly loam, sloping phase.—This soil occurs in small
widely scattered bodies in close association with other gravelly soils
of this series. It is found on low narrow terrace escarpments and
along shallow abandoned stream courses. Its surface relief differs
from that of the normal phase, however, in being unevenly sloping
and unfavorable for irrigation. Leveling is not very satisfactory,
in view of the increase in gravel content with depth and presence of
a thick porous bed of gra,ve%r at depths from 18 inches to 2 feet.

Considerable areas of this soil are under cultivation, mainly in
the production of alfalfa hay and occasional crops of potatoes, peas,
and small grains. Yields of all these crops are somewhat lower than
on the normal phase of the type. Where it is associated with Ban-
nock loam, the soil has considerably less gravel on the surface and
throughout the profile and is not so difficult to irrigate or to cultivate
as in other places. Heavy applications of manure and phosphate
fertilizer to new alfalfa seedings give a satisfactory return. yields
of all croEs are about a fourth to a third less than on the more level
areas of the normal phase.

Bannock very fine sandy loam.—This soil, the largest single area
of which is southeast of Idaho Falls, occurs in widely scattered places
over the valley floor. Although it has a scattering of gravel through-
out the profile, it is usually freer of surface gravel than other Bannock
soils and its generally more uniform texture indicates deposition or
modification of materials by the wind.

In the virgin condition, this soil has a fragile very pale-brown
crust one-fourth to one-haif inch thick. Under the crust to a depth
of about 3 inches the soil is a pale-brown very fine sandy loam that
breaks into soft blocks about 1 to 114 inches thick and i1s underlain
first by a pale-brown velzl fine sandy loam and then at about 8 inches
by a heavy silt loam. This layer is somewhat more compact than the
upper part of the soil and has a poorly defined prismatic structure.

ere undisturbed the soil to this depth is leached of lime, although
under cultivation it becomes mildly calcareous. Below 15 inches
there is very light brownish-gray loam that is hard when dry and
contains much lime. When moist this lime layer is friable and is
readily penetrated by crop roots. It is underlain at a depth of about
40 inches by gravel strata. The under side of the gravel and cobbles
in the upper part of the gravel strata is coated to some extent with
ime.

This soil is as productive as Bannock silty clay loam and is adapted
to a greater variety of crops. Its uniform slo;lue is favorable for the
distribution of irrigation water, and its internal drainage is excellent.
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Alfalfa yields 2 to 4 tons an acre; sugar beets, 8 to 16 ; potatoes, 200
to 400 bushels; peas, 15 to 35; clover seed, 4 to 10; wheat, 30 to 70;
and barley and oats, 50 to 100 bushels.

Small areas of this soil are adjacent to Bannock silt loam of the
Blackfoot-Aberdeen area with which it merges.

Bannock fine sandy loam.—This soil occurs in relatively small
areas widely scattered over the valley floor, although it lies principally
in the northern part and southwest of Idaho Falls. The largest con-
tinuous area is 1n the vicinity of Coltman School.

The top 8 inches is a light brownish-gray to pale-brown soft fine
sandy loam that is underlain by brownish-gray to light brownish-gray
loam. At about 19 inches the soil is a hard very light brownish-gray
smooth-textured loam of high lime content and separates when dis-
turbed into thin horizontal plates. A light yellowish-gray single-
grained calcareous fine sand, in which are occasional thin lenses of
compact to softly cemented fine sand, lies immediately under this
layer. Above the gravel strata, which i)egin at about 6 feet, there is a
10-inch layer of mixed and stratified quartz and basalt sand of a salt-
and-pepper color. A scattering of small rounded gravel occurs
throughout the entire profile.

The typical relief in virgin areas is slightly undulating, but the
practice of scraping and leveling for a more even distribution of irri-

ation water has obliterated these irregularities. This soil very read-
ily absorbs water, the excess draining into the gravelly substratum.

Intertilled crops are irrigated by the furrow method ; small grains,
alfalfa and clover, by the border method. In either system large heads
of water on short rows and lands are most satisfactory for uniform
moisture distribution.

Practically all of this soil is under cultivation in the production
of alfalfa hay, potatoes, small grains, sugar beets, red clover, and peas.
The shorter rotations, where legumes and nonlegumes occupy the
land for an equal number of years, have proved beneficial in maintain-
ing fertility. Heavy applications of barnyard manure and green-
manure crops increase the relatively low moisture-holding capacity.
Applications of 1;:hosphal:a fertilizer have not proved altogether satis-
factory, although they improve young stands of alfalfa and red clover
growing on exposed limy spots. The surface of this and sandier soils
of the Bannock series is for the most part rather deeply leached
of lime. The soil responds well to the use of organic fertilizer.
It is entirely probable that moderate applications of phosphate
fertilizer, as a supplement to the manure, would prove helpful
to alfalfa, red clover, sugar beets, and the like. Hay and potatoes
yield well on this soil if farmed in a rotation half of which is alfalfa.
Alfalfa yields 2 to 5 tons an acre; sugar beets, 6 to 14; potatoes,
200 to 400 bushels; clover seed, 5 to 9; wheat, 20 to 60; barley and oats,
30 to 70; and seed peas, 10 to 40 bushels.

A small area of soil on the river bottom, which has been included
with Bannock fine sandy loam, consists of more recent alluvial material
underlain by loose sand and gravel, and has a lower moisture-holding
capacity. This land is used for purposes similar to those for the fine
sandy loam but does not give such high yields.
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Bannock fine sandy loam, sloping phase.—The sloping phase, the
larger areas of which occur in and near Idaho Falls, differs from the
normal phase of the type in having a shallower, more porous surface
soil, lower organic-matter content, more sloping relief, and usually
more surface gravel. Much of the naturally uneven surface has been
leveled and scraped to form uniform slopes or bench terraces. Ap-
prgxima.sely half the soil, scattered in small areas over the valley floor,
18 farmed.

Bannock fine sandy loam, shallow phase.—This phase, which is
like the normal phase of the type except in being underlain at depths
of 3 feet or less by basalt bedrock, occurs in small widely scattered
areas, Principally along the western edge of the valley floor. A few
gravelly soils as well as some soils showing minor variations, such as a
range In texture from loam to sand and sloping to level relief,
also are mapped. Because of its close association with irregular
areas of nomrri%able land, the occasional very shallow spots or out-
cropping of basalt, and the uneven topography typical of this condi-
tion, less than half this soil is cultivated. Yields are erratic. Culti-
vated areas forming part of a field unit in association with other soil
types receive the same management and are planted in the same crop
rotation as the other soils.

Bannock gravelly fine sandy loam.—Most of this soil occurs south
of Idaho Falls and in the vicinity of Ucon and the Shelton School.
Small areas of gravelly sandy loam and some excessively gravell
stretches north and northeast of Ucon and north of Coltman School,
however, also are included.

In the main this soil does not differ greatly from Bannock gravelly
loam, except in being more open, sandy, and droughty and Iower in
organic fertility. In a few of the more gravelly areas more than 90
percent of the ground surface is covered with large pebbles and small
cobbles, which continue down through the soil profile. Like Bannock
fravell loam the relief is characterized by uneven undulations or very

ow rolls and dips.

Water requirements for crops grown on this soil are high. The sur-
face soil is deeply leached of lime, and the lime layer, llymg at widely
variable depths, is less pronounced than in the gravelly loam. In a
few small scattered areas the gravelly fine sandy loam profile is very
shallow over the lime layer, which lies at a depth of 8 to 12 inches,
With the exception of scraped sPot,s exposing this lime layer, there is
no marked crop response to applications of phosphate fertilizer ; with
the use of short rotations and heavy applications of barnyard manure
or the (Flowing under of n-manure crops, however, the soil gives
marked response, and yields of 2 to 4 tons of alfalfa to the acre and
150 to 850 bushels of potatoes are produced. Management on the ex-
cessively gravelly areas is difficult. Frequent tillage is impractical,
and the soil is very drou%hty. Furthermore, unless it is kept in a
high state of organic fertility by heavy and frequent applications of
manure, the yields are poor.

Rotations on this gravelly soil are similar to practices on the close
associated Bannock gravelly loam—a comparatively large acreage 18
planted in alfalfa for hay, followed by a relatively short period, 2 or
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3 years, in potatoes and small grains, A large quantity of red clover
seed is raised on this soil type. )

Alfalfa hay is the principal crop and is allowed to remain on the
land for extended periods. In many places it is top-dressed annually
with manure. Because of the extreme difficulty of plowing and
tilling, the periods during which the soil is glanted in other crops
are short. Potatoes may be grown 1 year, and small grain the next;
or small grain may be planted 1 year to be followed by alfalfa.

Bannock gravelly fine sandy loam, sloping phase.—The larger
areas of this phase are in the vicinity of Ucon, although smaller tracts
are scattered over the valley floor in association with other Bannock
types. The phase also includes small areas having a sandy loam
texture, and a very few small widely scattered areas in which the lime
layer is nearer the surface than in the normal phase.

‘Where this soil occurs in association with the normal phase, the
surface soil is not so gravelly and its potential productivity is not

eatly different from smoother areas of Bannock gravelly fine sandy

oam. Where associated with the excessively gravelly areas of the
normal phase, the sloping phase becomes more grave]i’;r and necessi-
tates heavier applications of barnyard manure and organic residues,
such as green manure, which are plowed under to increase the moisture-
holding capacity of the soil. The rotations used on this soil are
similar to those on other gravelly soils of this series.

Bannock loamy fine sand.—This soil occurs principally in the
vicinity of the Fairview School west of Ucon, and in the sand-hill
region, north and northeast of Taylor.

he upper 14-inch layer, which is slightly hard and brittle under
dry field conditions, is made up of a very light brownish-gray non-
calcareous loamy fine sand underlain by calcareous 1i¥ht-gra fine
sandy loam that extends to 24 inches, where the main Iayer of lime
accumulation occurs as a chalky white hard loam. Under moist con-
ditions the soil in this layer is fairly friable and easily penetrated
by plant roots. Loose incoherent gravel and yellow sand are en-
countered at about 36 inches.

The surface shows some very minor irregularities, although for the
most part it is favorable for irrigation. By plowing quantities of
manure and crop residue into this soil, its water-holding capacity
and_productivity can be greatly increased. Large heads of water
in ghort runs are used in irrigating crops. In fall and spring there
is considerable danger of soﬁ blowing. The winds have reworked
the surface material of this soil over Iarge areas into small patches
and hummocks of sand and fine sand. To control this problem farm-
ers commonly cover the surface with strawy manure.

Normally this soil is not highly productive, but under careful
management it produces good yields of hay and potatoes, as also of
clover seed. Haf' yields of 1 to 4 tons an acre and potato yields of
150 to 800 bushels prevail. Crops are usually rotated, but in order
to reduce wind and water erosion many farmers keep the land in
alfalfa or in pasture over extended periods and give it annual top
dressings of manure. Potatoes and small grains are used in the rota-
};mn for 2 or 8 years, the grain being used as a companion for the
egumes.
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Bannock loamy fine sand, sloping phase.—This phase, including
a few small areas having a loamy sand texture, has been mapped prin-
cipally in the northern part of this area, where it is associated with
extensive areas of the normal phase. .

Except for slope there is very little difference between the sloping
and the normal phases. In thesloping phase, however, the depth to the
layer of accumulated lime is not so great asin the normal. Soils of this
texture on sloping areas are difficult to irrigate and when cultivated
and irrigated are subject to wind and water erosion. Only about half
the phase is under cultivation. Where farmed it is rotated to about the
same crops and under the same management practices as the normal
phase.

Bannock gravelly loamy fine sand.—A small acreage of this soil
occurs over the valley floor in small widely scattered areas in associa-
tion with the sandier types of the Bannock series. The largttisﬂuantlty
of gravel over the surface and throughout the profile makes tillage an
irrigation somewhat difficult. The relief, however, is favorable for
irrigation, and nearly all the soil is cultivated. Water quickly
into the gravel strata, making irrigation necessary more frequently
than on gravel-free soils. This rapid water loss also results in soil
leaching and the loss of the more soluble plant nutrients. Careful
management must therefore include the application and conservation
of mineral and organic fertilizers.

Bannock sandy loam.—Although found mainly in the vicinity of
Cotton Siding, smaller areas of this soil are widely scattered over the
valley floor. 1t has a coarser sandy texture than Bannock fine sandy
loam, is more deeply leached of lime, and in general is more droughty.
Its relief is favorable for irrigation, and all of it is under cultivation,
with about the same management and crop rotation practices as are
used for the fine sandy loam. It is probable that, because of its coarser
texture, it requires a relatively greater quantity of plant remains and
barnyard manure to give the same yields as Bannock fine sandy loam.

Bannock fine sand.—Occurring only in small tracts, this soil occu-
ies isolated areas northeast of Taylor and on either side of the Snake
iver north of Idaho Falls. The surface is light brownish-gray to

pale-brown noncalcareous fine sand. Although normally of single-
grain structure, under virgin conditions the surface 3 inches in places
tends to be coarse, ver% fragile, and platy. Below about 14 inches the
fine sand is very ight brownish gray, mildly calcareous, and firmer in
place than the surface layer. Accumulated lime in this layer seems
to be entirely confined to the walls of root channels and very small per-
forations. At about 28 inches the material is grayer, somewhat
firmer in place, and slightly more uniformly calcareous. The main
zone of lime accumulation occurs at about 82 inches; here the sand is
loamy and hard but breaks easily into angular fragments when dis-
turbed. A somewhat stratified sand consisting of pale-yellow quartz
grains, white mica flakes, and black and brown basalt grains giving a
salt-and-pepper effect underlies the lime zone at 41 inches. This sand
is loose and calcareous and at about 46 inches gives way to loosely
bedded sand and gravel. The under side of the pebbles in this
material is lime-coated. A scattering of rounded gravel occurs
810480—50——38
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throughout the soil and subsoil, and occasional subangular basalt frag-
ments occur below about 32 inches.

Probably less than half this soil is farmed. It is associated with
sloping and hummocky phases of the type and with dunes of sand
northeast of Taylor. In its natural condition it is not favorable for
irrigation, because of the uneven undulating to hummocky relief.
All cultivated areas have been scraped and leveled for irrigation.

This soil is exceedingly droughty and very low in organic matter.
In the production of crops, which are mainly alfalfa hay and potatoes,
all available plant residues and barnyard manure are applied. In-
corporated with the tilled soil or as top dressings to new seedings,
they prevent wind erosion and consequent loss of seed.

Perhaps better than three-fourths of the total tilled acreage is in
alfalfa, which remains on the land for extended periods, usually until
the stand becomes poor. Alfalfa hay yields are 1 to 2 tons an acre,
and when the alfalfa sod is broken up, a crop of potatoes, seldom two
crops, occupies the land. The following year the land is reseeded to
alfalfa with some small %rain as a companion crop. Potato yields
vary from 75 to 200 bushels an acre. Yields for grain crops are very
low ; most grains produce only 10 to 30 bushels.

Bannock fine sand, sloping phase.—This phase occurs in small
widely scattered areas in association with other sandy soils of the
Bannock series. Because of the unfavorable relief little of it is farmed.

Bannock fine sand, hummocky phase.—This phase occurs on un-
even relief, ranging from low minor undulations to long hummocky
swells that extend in the direction of the prevailing winds, northeast
and southwest across the area. Scattered in relatively small areas,
most of the phase is in the sand-hill region south of Idaho Falls
and along either side of the river to the north. None of it is under
cultivation, but the hummocks are sparsely to moderately covered with
bunchgrass, annual weeds and grasses, and shrubs. Such vegetation
does not afford much pasture but serves to prevent wind erosion and
deposition onto adjoining cultivated areas. Irrigation is impossible
except where the surface of the ground is scraped and leveled.

BLACKFOOT SERIES

The Blackfoot soil is deep, dark-colored, and permeable and occurs
on alluvial fans and bottom lands. It is inherently fertile and, al-
though of relatively small extent, is the most productive soil of the
Idaho Falls area. Blackfoot silt loam is the only type of the series
that occurs in the area.

Blackfoot silt loam.—Blackfoot silt loam is an organically stained
mildly calcareous soil in bottom lands. It is formeg from alluvium
washed from the higher elevations of the mountains and deposited
over the valley floor and in small areas along stream channels. This
deposit ranges in depth from several inches to more than 4 feet and
at the marginal edges blends into the soils of the Ammon and the
Paul series over which it is deposited.

Most of this soil type occurs in township 1 north, range 38 east,
just east of the Washington School. Numerous smaller areas are
north of Idaho Falls and Iona along the many channels of Willow



THE IDAHO FALLS AREA, IDAHO 35

Creek, in sections 24 to 27 and 32, township 3 north, range 38 east;
and in section 19, township 3 north, range 39 east.

Under ordinary conditions the 18-inch surface layer is a brownish-

ay soft calcareous silt loam, but a few small areas have a silty clay
oam texture. The moist soil is very dark or dusky brown and under
cultivation quickly breaks up from large very friable clods to a
crumblike structure. Under the surface layer there is medium to
dark brownish-gray calcareous silt loam that when dry is slightly
harder. The color gradually lightens with increased depth, and at
about 27 inches the soil is a very light brownish-gray calcareous
smooth-textured loam that tends to be slightly harder in place than
the layer above. In this layer there may be broad irregular tongues
of surface soil extending to a depth of 4 feet. Faint [ime veinings
are in this part, and at about 48 inches the soil is a very pale-brown
silty clay loam, heavily veined with lime. This layer when moist is
somewhat darker and has the distinctly pinkish cast characteristic
of the Paul subsoil. The silty clay loam continues to a_depth of
about 80 inches, where it is underlain by light-brown sand.

This soil is inherently fertile, readily irrigated, and easily tilled.
The large area east of the Washington School slopes to the west,
aﬂ'ordin% good surface drainage and distribution of irrigation
water. Excess water readily percolates through the friable silt loam
being retarded only slightly by the heavier textured deep subsoil
above open porous substrata of sand and gravel.

All the type is farmed, but constant intensive cropping will in time
decrease its organic-matter content to the point where to maintain
present high yields application of barnyard manure to the cash
crops and use of relatively short rotations with legumes will be
necessary. The entire profile is calcareous, and after having been
cultivated 40 years or more the soil now needs applications of phos-

hate fertilizer to give increased yields of alfalfa and sugar beets,

hosphate fertilizer used on fields planted to alfalfa has been found
to have a residual effect on the potato crop grown after the alfalfa.

Where land of this type is farmed by the owner, it is usually crop-

ed in a fairly strict rotation, which consists of 2 or 3 years in alfalfa
go]lowed by 2 years of potatoes (pl. 1, 4) and 1 year of grain, after
which the lang is seeded again to alfalfa. If sugar beets are used
in the rotation they follow a year of potatoes. Sugar beets are
normally grown only in 1-year periods, but sometimes they are planted
2 years 1n succession. Alfalfa hay yields 3 to 6 tons an acre; sugar
beets, 12 to 18 tons; gotatoes, 350 to 400 bushels; wheat, 60 bushels or
more; and barley and oats, 80 to 90.

DUNE SAND

With the exception of a dune on an island in the Snake River 7
miles north of Idaho Falls, Dune sand is found in the sand-hill region
between Taylor and Ammon. There it is associated with sandy types
of the Bannock series, which extend about 6 miles into Bonneville
County in a general northeast-southwest direction. Made up of a
mixture of basalt and quartz sand, it occurs as rolling to steeply roll-
ing shifting wind-blown dunes. Unlike associated areas of Bannock
fine sand and its hummocky phase, it has no profile development and
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because of its instability and esorosil:y cannot support a stabilizing
vegetative cover of annual weeds, shrubs, and coarse grasses.

une sand is of agricultural significance as a result of its con-
tinuous drifting and steady encroachment upon the heavier, more pro-
ductivesoils. The most serious drifting occurs during the high winds
early in spring and in the fall of successive dry years. Because
of the low rainfall and impracticability of irrigation it would be
difficult to establish a growth of grasses or other stabilizing vege-

tation over the dunes.
LAVA FLOWS

Lava flows occur in the extreme southwestern corner of the area
where the survey included the ‘easternmost extension of Hell’s Half
Acre. Practically the entire land surface is occupied by barren lava
flows characterized by sharp jagged surfaces, crevices, and angular
blocks. The rock surface is unweathered and has practically no soil
except wind-borne material that has lodged in crevices, cracks, and
sheltered pockets. Native vegetation is limited to an occasional juni-
per or to scattered stunted desert shrubs. The type has no agricul-
tural or grazing value, and owinﬁ to its exeeedin%l rough surface and
lack of vegetation it is avoided by stock (pl. 1, {

PAUL SERIES

The Paul series, approximately all of which is under cultivation,
forms a continuous body of soils to the east and northeast of Idaho
Falls, Extending westward from near the northeastern corner of
the area where Willow Creek enters the valley, the belt broadens to
occupy most of the width of the valley floor south of Ucon and east
of Idaho Falls. The belt narrows somewhat as it stretches southward
tgo Ammon and south and southwest through Taylor into Bingham

unty.

Thege soils occupy back-terrace positions and apparently have been
formed from alluvial material transported from higher elevations
and laid down over older gravelly deposits.

Normally Paul soils have a relatively flat relief. Their sand and
gravel strata are found at a greater depth than in the soils of the Ban-
nock series, and internal drainage is slower. They are also consist-
ently less gravelly, although in a few places there are scatterings of
surface gravel and occasional pebbles throughout the soil. eir
color is somewhat darker and browner than most other soils of the
area and their texture characteristically heavier.

The surface layer of the Paul soils to an average depth of about
14 inches is pale brown to dark brown and in virgin condition is
leached of lime. In all types this layer is permeable and friable.
Under the surface there is a pale-brown medium- to heavy-textured
subsoil, usually somewhat harder than the surface layer, and at about
24 inches there is a hard heavy-textured layer, heavily veined with
lime accumulations. This very pale-brown layer with a pinkish cast
is plastic when wet. Continuing to depths of 8 to b feet it is under-
lain by an increasingly lighter textured very light brownish-gray
or very pale-brown deep subsoil that is veined with accumulated ﬁ::e.
Underlying strata of sand and gravel are encountered at depths of 5

to 7 feet.



Soil Survey of the ldaho Falls area, 1daho PLATE 1

A. Potatoes, a highly important cash crop, on Blackfoot silt loam.
B.tlll?.ough surface and sparse vegetation on recent Lava flows on western margin of
e area.



Soil Survey of the Idaho Falls area, Idaho PLATE 2

A. Wheat on Paul silty clay, an important and productive soil of the Snake River
Valley.
B. Typical rolling relief of the Wheeler soils.
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Much of the originally uneven microrelief of the soils of the valley
floor has been smoothed by scraping and leveling for the purpose of
facilitating irrigation. These areas, which are usually small and
sometimes appear as gray spots in I;)lowed fields, indicate places where
the lime layer has been exposed. Delineation of such soils on the map,
however, has been considered of little importance and therefore not
attempted, since their area and number are relatively small and thz
have often been brought up to a productive par with surrounding fiel
by the applications of phosphate fertilizer.

Seven types and one phase of the Paul series, the third most exten-
sive series of this survey, are mapped in this area.

Paul silty clay.—The most extensive soil of the valley floor, this
soil occurs in large fairly continuous areas in close association with
other soils of the series east of Idaho Falls, and north from the
Dewey School through Ammon, Lincoln, and Iona to south and east
of Ucon. It occupies the lower, more level positions of the Paul
soil areas, and consequently has slower surface drainage; although
the general southwesterly slope of the valley floor affords sufficient
surface drainage for the removal of spring runoff and excess irriga-
tion waters except in lower flats or depressed positions. Water
drains slowly through the fine soil material, but the open porous
gravel substrata provide free underdrainage to a deeper water table.

An occasional light sprinkling of gravel occurs over the surface
and throughout the profile. When allowed to become very dry, this
goil shrinks and cracks very deeply. Surface soil washed into these
cracks forms thick an%;x.lar veins or threads penetrating the lighter
brown material throughout the lower subsoil.

The upper 17 inches of this soil is moderate brown under moist
field conditions but dries out to a light brown or pale brown. As
compared with other soils of the area, however, it generally has a
somewhat reddish cast. When disturbed this layer breaks into lar
well-defined prisms. Tilling crumbles the soil into small nutlike
or large Emnular aggregates that are sticky and plastic when wet,
friable when moist, and hard when dry. Below 17 inches the soil is
harder, less granular, and slightly lighter in color.

To about 28 inches the subsoil is a mildly calcareous pale-brown
silty clay with a slightly d?inkiSh cast. When disturbed it breaks into
large blocklike prisms that split further into various-sized sha. ly
angular aggregates containing many small pores. Underlying x;%.ls
layer the soil 1s pale-brown silty clay, which like the layer above, is
hard and compact in place and when disturbed breaks into ar
aggregates, some of which have a thin coating of lime. A few nodu-
lar so1l aggregates and the walls of former roots channels in this layer
show a coating of accumulated lime. Roots are able to penetrate this
layer, although the mass of roots is confined to the surface 2 feet.

At a depth of about 387 inches the subsoil is very pale-brown silt
loam containing layers of very fine sand. These layers have a slightly
hard to hard consistence and are veined with lime accumulations.
The accumulations decrease, however, in the underlying softer very
pale-brown silt loam found at about 51 inches. At 63 inches the
material is calcareous light brownish-gray very fine sandy loam,
underlain by bedded gravel and sand at an average depth of about
84 inches.

810430—50—+4
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All this soil is farmed. Its heavy texture adapts it to sugar beets
and small grains, although it is also planted to potatoes. Alfalfa is
used in the crop rotations, being considered of primary importance
for maintaining organic fertility and keeping the soil from puddling.
Common alfal%a. is preferred over other varieties for this purpose
because of its deeper root system. Alfalfa does not grow vigorously
on this snil ty{)e and yields are not usually high. Where barnyard
manure is available in quantity, it is applied to cash crops, sometimes
being used instead of alfalfa in the rotation. Both, however, are
usually used in the regular rotation, which includes 2 or 3 years of
alfalfa, followed by potatoes or grain, and 2 years of sugar beets.
When the land is seeded back into alfalfa a small-grain companion
crop, generally wheat, is planted with it. If the land is broken out
of alfalfa in fall a fair stand of hay is often plowed under.

Where not depleted by continuous and extensive cropping, the sur-
face soil has a moderately high content of organic matter and is mod-
erately tillable within its narrow optimum moisture range. It is usu-
ally plowed in fall, if the season permits, and left unharrowed,
inasmuch as the action of the frost greatly improves its tilth for the
preparation of a spring seedbed.

After being under irrigation many years the surface layer has
become mildly calcareous. Yields following applications of 30 to 60
pounds to the acre of available phosphoric acid on new seedings of
alfalfa and 25 to 35 pounds annually on sugar beets, have not shown
consistent increases, although they have been sufficient to indicate
the decreasing availability of phosphate.

The establishment of a sugar factory in the heart of the Paul soil
area at Lincoln probably was a factor in encouraging large-scale cul-
tivation of sugar beets in this locality. Most important, however, was
the adaptability of this soil and Paul silty clay loam to the crop;
actually these two soils are planted to greater acreages of sugar beets
than any other soils of the area. Yields are 10 to 18 tons an acre.
Wheat, which is used on local farms as animal feed, is grown in larger
acreages than any other small grain (pl. 2, A). Yields vary from 40
to 80 bushels an acre, whereas yields of barley and oats are 70 to 120
gusgeis. Alfalfa hay yields 2 to 4 tons, and potatoes, 150 to 250

ushels.

Paul gravelly silty clay.—This soil occurs in small isolated areas
in association with other types of the Paul series near Ammon and
Lincoln, northeast of Idaho Falls, and south of Ucon.

Unlike Paul silty clay, in which the underlying gravel strata are at
84 inches, this gravelly type has an underlying tporous gravel strata at
a depth of about 3 or 4 feet. The quantity of gravel in the surface
soil 1s usually not sufficient to interfere seriously with tillage prac-
tices, although it is a hindrance in the seeding and early cultivation of
sugar beets. The zone of lime accumulation is much closer to the
surface, and under irrigation the entire profile is more highly cal-
careous than in Paul silty clay.

All of this soil is under cultivation to crops commonly grown in
the valley. The acreage in sugar beets is proportionally much less
than on associated gravel-free soils, and that in alfalfa, small grains,
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and possibly potatoes, relatively greater. Yields of alfalfa hay are as
high as on the gravel-free Paul silty clay or higher. Yields of sugar
beets are about a third lower. Despite the gmveﬁ which increases aera-
tion and decreases the tendency to puddle, this soil demands the same
tillage practices as Paul silty clay and usually is given heavier and
more frequent applications of barnyard manure. Decided crop re-
sponse from the application of phosphate fertilizer is to be expected.

Paul silty clay loam.—Most of this soil occurs as a part of the large
area of Paul soils in the eastern part of the valley, where it
lies in elongated areas adjacent to Paul silty clay. On the whole it
occupies slightly higher positions and has a greater slope than the more
level basinlike areas of Paul silty clay. The surface soil is liﬁhber in
texture than in Paul silty clay, more friable, and easily tilled and
irrigated; the subsoil is less clayey and lighter in color; and stratified
sand and gravel are likely to be found much closer to the surface.

The surface 10 or 14 inches is pale to moderate-brown slightly hard
weakly granular silty clay loam and is underlain by a more compact
layer of pale to very pale-brown silty clay with a pinkish cast. Under
irrigation the layers above the zone of lime accumulation are usually
milgly calcareous. Accumulated lime occurs mainly in veins or layers
coating the large angular soil aggregates in the silty claf at about
24 inches and continues into the light brownish-gray silt loam at
about 32 inches. The silt loam grades at about 41 inches into a simi-
larly colored but softer loam, which extends to a layer of very pale-
brown calcareous loamy fine sand. This sand in places is made up of
a mixture of quartz and basalt sand. Underlying the sand layer at
70 incges there is a porous stratum of gravel and cobbles embedded
in sand.

The slope provides adequate surface drainage and the porous

ravelly substratum insures free drainage for water percolating down
through the subsoil.

Crops on this soil probably require less water than those on Paul
silty clay. The water-holding capacity is nearly as great as that of
Paul silty clay, and its lighter-textured surface soil more readily
absorbs water and releases a greater proportion of it to plants. The
organic-matter content of the two soils is similar. Small grains and
hay are irrigated by the border method; intertilled crops, by the
furrow method.

Farmers maintain the fertility of this soil by crop rotations that
include alfalfa and by the application of the available barnyard
manure to the cash crops. After 40 years or more of irrigated agri-
culture the surface 12 inches and usually the entire profile above the
zone of lime accumulation have become at least mildly calcareous. In-
creased yields of alfalfa hay and of sugar beets made possible with
applications of phosphate fertilizer, indicate the decreasing availa-
bility of phosphate in this soil.

Because of its soil-building properties, alfalfa occupies nearly a
third of the acreage of this soil type. Yields of alfalfa are 10 to 20
percent higher than on Paul silty clay, and potatoes are better adapted
to it and are grown in preference to wheat following alfalfa in the
rotation. They yield 150 to 300 bushels an acre. Sugar beets for
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the most part retain their importance as a cash crop, the yields being
about the same as those on Paul silty clay. Wheat yiefds also are
similar, but barley and oats yield somewhat more on this lighter
textured soil.

Paul silty clay loam, sloping phase.—This phase occurs in widely
scattered, small irregular areas on slopes between different terraces or
along abandoned stream channels near Ammon and Iona and north
and west of Crowley School. It also includes small areas of silty
clay texture. Its slope makes it more difficult to irrigate than the
normal phase, compared with which it has a shallower lighter brown
surface soil. It is lower in organic-matter content and 1s underlain
at shallower depth by the limy subsoil and the substrata of gravel
and sand.

All this soil is under cultivation. Crops are the same as those
grown on the normal phase, but the yields are approximately a fourth
to a third lower. e small areas comprising the phase demand
special attention in irrigation and drainage because of the irregularity
of the surface. Where irrigated they are invariably calcareous
throughout, but respond satisfactorily when fertilized with phosphate
fertilizer. Heavier applications of barnyard manure to cash crops
in the rotation are necessary to maintain yields and the organic-
matter content of this soil and to reduce erosion caused by irrigation
on the uneven relief.

Paul gravelly silty clay loam.—The most extensive gravelly type
of the Paul series, this soil occurs chiefly in the vicinity of Ammon and
Tona but also in small areas widely scattered over the Paul series area.

The quantity of gravel on the surface and bhrou%hout the soil, as
well as the slightly uneven relief, makes this type less desirable for
irrigation than the gravel-free Paul silty clay loam. The depth to
the sand and gravel substrata varies but for the most part is shaYlower
than in Paul silty clay loam. Its normally lower organic-matter
content reduces crop ylelds below those on the silty clay loam and
necessitates more frequent and heavier applications of barnyard
manure or plant residues to maintain its fertility.

Because of the quantity of gravel in this soil, most of it is planted
to a rotation of alfalfa, potatoes, and small grains, only relatively
small acreages being in sugar beets. The rotation is usually 2 to 4
years in alfalfa followed by 3 or 4 years in other crops. Hay yields are
not materially less than on the gravel-free soil, but sugar beet yields
are about a third less. Potatoes and small grains yield about a fourth
less than on Paul silty clay loam.

Paul loam.—This soil is among the better agricultural soils of the
Idaho Falls area. The largest bodies occur adjacent to the soils of
the Ammon series and in association with the sandier Paul types near
the sandy wind-reworked deposits of the valley north of Taylor and
in the vicinity of Washington and Dewey Schools. Smaller widely
scattered bodies occur in association with Paul silty clay loam. In-
cluded also with this soil are areas in which the surface texture
approaches a sandy clay loam and small areas of gravelly soil, found
principally along the north side of the sand-hill region north of Taylor
and to a lesser extent west of Ammon.



THE IDAHO FALLS AREA, IDAHO 41

Under cultivation the upper 12-inch layer of this soil is a pale-brown
soft to slightly hard gritty loam that becomes dark brown when moist.
It is underlain by a light- or pale-brown clay loam that is considerably
firmer in place. Virgin soil is leached of lime to this depth; soil that
has been under irrigation is usually mildly calcareous. At about 24
inches moderate lime veining occurs in the upper part of the under-
lyin light brownish-gray clay loam that continues to an average
(f;p of 40 inches; however, the maximum accumulation of lime and
compaction is at about 36 inches. When moist the upper part of the
lime layer has a distinct pinkish cast. Beneath this layer there is in
places a Jayer of mixed and stratified quartz and basalt sand covering
the gravel, cobbles, and sand substrata; and in other places the zone
of lime accumulation gradually merges with the unserlying light-

y calcareous sand and sandy clay that occasionally contain some
ﬁl;e-coated avel and extend cﬂ)wn to the loose gravel and sand sub-
strata to be found at about 48 inches. Some pebbles are also scattered
throughout the soil and over the surface.

Nearly all this soil is under cultivation. Because of its nearly level
to gently sloping relief it is easily irrigated. Surface and internal
drainage are good and the tendency for water to remain in small
depressed areas is much less than in the heavier textured types. The
water-holding capacity is good.

With a naturally better tilth and wider optimum moisture range
than Paul silty clay loam this soil is adapted to a wider diversification
in cropping; moreover, yields of most crops compare very favorably
with yields on Paul silty clay loam. Under consistent and careful
management to maintain organic fertility, yields of potatoes, the
Erincxpal cash crop, averalge 50 bushels an acre more, and alfalfa hay

alf a ton more than on Paul silty clay loam. The gravelly soils of
the series are somewhat less productive than gravel-free soils, because
of their lower organic-matter content and the presence of the gravel,
wl}iich make them more droughty and more difficult to irrigate and
till.

The lower organic-matter content of this soil, however, is more
readily depleted than in the less Yorous Paul silty clay loam and Paul
silty clay; to maintain its fertility farmers plant about a third of
the area to alfalfa hay. Heavy applications of available barnyard
manure, usually to potatoes, are commonly made as a method of in-
creasing yields.

Crop rotations practiced on this soil consist of 2 to 4 years in alfalfa
followed by 3 or 4 years in other crops. Small grains seldom occupy
the land for more than 1 year and then serve as a companion crop
for legumes. The rotation is practiced on the gravelly areas with a
proportionately larger acreage in alfalfa and a much smaller acreage
In sugar beets.

Paul sandy loam.—This soil occupies nearly level to gently sloping
easily irrigated areas on the valley floor in close association with
wind-worked sandy soils and along present and abandoned stream
channels traversin% the Paul soils. e largest areas occur north of
Taylor and west of Washington School and on either side of Snake
River north of Idaho Falls. Smaller areas are in the vicinity of
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Lincoln and St. Leon Siding. Several small areas that have con-
siderably more gravel than is representative are 1 and 2 miles north
of Washington School and 2 miles northwest of Ammon.

Under moist field conditions, the surface soil is dark brown to
very dark brown. When dry, the 9-inch surface layer is pale-brown
crumbly sandy loam that grades with depth into a light- or moderate-
brown sandy loam. At an average depth of 18 inches the soil rather
abruptly becomes a very pale-brown slightly hard calcareous loam,
slightly veined with lime. At about 27 inches and extending to an
average depth of 40 inches is the layer of maximum lime accumula-
tion—a very pale-brown calcareous hard silty clay loam with small
veinings of lime. Beneath the lime layer the soil is slightly hard
very light brownish-gray calcareous loam that grades into open
porous gravel and cobbles embedded in sand at about 56 inches, Over
the surface and throughout the sandy layers a scatterin% of ver
small basalt fragments as well as quartzitic gravel may be found.
The basalt grains make up much of the sand content and give the
soil its characteristic dark color.

The surface soil readily absorbs water, so that larger heads on
shorter runs are necessary for an even distribution of the irrigation
water. It is not so droughty as sandy types of the other series of
soils, because the medium- to heavy-textured subsoil retains more
moisture.

This soil has nearly as high an organic-matter content as Paul loam,
but because of its sandier surface it is more rapidly depleted by crop-
ging and re&]uires not only more legumes in the rotation but more

requent and heavier applications of barnyard manure to the cash
crops. In some areas irrigation has made the 12- to 18-inch surface
layer mildly calcareous. Applications of phosphate fertilizer, how-
ever, have not shown any marked increase in crop yields.

All crops common to the area are grown on this soil. Alfalfa hay
and potatoes give the best yields and are the principal crops. Alfalfa
yields 3 to 5 tons an acre; potatoes, 200 to 400 bushels; wheat, 20 to
503 and barley and oats, 30 to 80.

Paul sand.—Areas of this soil type occur in widely scattered small
tracts over the valley floor, especially just northwest of the Dewey
School in sections 3 and 4, township 1 north, range 38 east; in section
32, township 3 north, range 38 east; and in section 7, township 2
north, range 39 east. It is usually associated with Paul sandy loam
but has a sandier and usually d}e'aeper surface. Much of its dark
color is due to the basalt sand with which it is mixed. Its organic-
matter content is low but not so low as in Bannock fine sand or Ban-
nock loamy fine sand.

This soiY has a favorable relief for irrigation, but its deep surface
soil of sand makes uniform distribution of irrigation water difficult.
Since it is droughty and subject to wind erosion it is usually kept in
alfalfa for extended periods. To improve the stands of alfalfa it
often is top-dressed with light to medium applications of barnyard
manure. Alfalfa occupies one-half to three-fourths of the acreage
of this soil; which is planted to potatoes when broken out of sod.
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PORTNEUF SERIES

The Portneuf soils occur largely on an upland plain west of the
Snake River. The surface of this plain in most places is nearly
level to undulating, becoming rolling to steep along the natural drain-
ageways and rough and broken in places along the edge of the valley
or where the deposit of loess is irregularly thin over the underlying
lava, especially near the cinder cone and lava fields.

Included with these soils are isolated areas in which loess overlies
the gravelly and sandy strata of the valley floor to depths ranging
from about 6 to 15 feet. The normal relief here is undulating to
somewhat hummocky, and the profile is very similar to that of the
Portneuf soils of the uplands, although in most instances the natural
profile and relief have been destroyed by severe scraping and leveling
1n preparation for irrigation.

he soils of this series are light in color and low in organic matter,
having developed from an even-colored uniform floury calcareous
loess under northern desert shrub and grass vegetation in a region
of low rainfall. Under cultivation the dry soil of the more level areas
is a pale or very pale brown or a light brownish gray that becomes
darker but is still a pale or weak brown with an increase in moisture
content. On rolling to steep land, exposure of the lime layer in dry
fields gives rise to light-gray spots. The surface soil to an average
depth of 10 inches is predominantly silt loam, although in some
small areas it is fine sandy loam. It is pale brown, soft, and non-
calcareous, with indistinct prismatic structure. The very light brown-
ish-gray highly calcareous subsoil becomes hard at an average depth
of about 14 inches and continues to about 8 feet, where it is light
Yellowish gray. This layer is underlain at 3 or 4 feet by a soft floury
ight yellowish-gray calcareous silt loam or very fine sandy loam.
U%lder cultivation and irrigation the surface soil becomes calcareous
within a few years.

Approximately three-fourths of the area of these soils is under cul-
tivation. The greater part is irrigated by gravity flow, but surface
water is pumped to irrigate one area. Crop yields from dry-farmed
areas are low, however, and crops frequently fail during seasons of low
rainfall.

Two types and five phases of the Portneuf series are mapped in the
Idaho Falls area.

Portneuf silt loam.—The most extensive soil in the Idaho Falls
area, this soil occurs in association with the rolling phase, principally
in large continuous areas on the nearly level uplands west of the river.

In places where the soil has not been disturbed, the upper 8 inches are
usually & pale-brown soft noncalcareous silt loam, and are underlain
by a somewhat harder liﬁht brownish-gray mildly calcareous silt loam.
'lyhis layer ends abruptly at 14 inches and is underlain by the main
layer of lime accumulation, made up of light-gray to light yellowish-

ray highly calcareous silt loam, which is hard and compact when dry
Eut softens up considerably under irrigation. The lime occurs in
nodular aggregates, in flakes, and in lime seams. Roots penetrate this
layer but are found chiefly between the faces of structural units and in
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cracks. The soil below 36 inches is a soft floury highly calcareous light
yellowish-gray silty and very fine sandy material, with some lime
accumulation in firm nodules and in very thin veins. This layer ex-
tends to about 54 inches and is underlain by uniformly colored light
yellowish-gray or very light yellowish-brown highly calcareous soft
very fine sandy and silty parent loess that extends to undetermined
depths below 6 feet.

uthwest of Idaho Falls in the vicinity of the New Sweden School
there is a variation that extends into the southwestern corner of the
area. This is on a near}&'l level to gently undulating loessal plain
lying 10 to 20 feet above the western edge of the valley floor but not
so high as the main body of Portneuf soils. In general the variation
differs little from the normal soil, although it is freer from lime to a
somewhat greater depth. A 6- to 8-foot layer of stratified sand and
gravel underlies the variatipn at an average depth of 15 feet.

Isolated areas in which the soil has developed from loess overlyin
the gravelly strata of the valleﬁ floor are also included with this soil.
These are similar to soils of the Bannock series but have no gravel
within a depth of 6 feet of the surface. Part of this variation occurs
in township 3 north, range 37 east, 1 mile south of Payne. Another
area i in section 21, township 1 north, range 38 east, half a mile
south of Washington School, and two small areas are in township 1
north, range 37 east, 1 mile south of Cotton Siding. Small areas of
very fine sandy loam are also included. These are confined largely
to the northeastern part of the upland plain, west of the river.

The relief of this soil is ideal for the distribution of irrigation
water, as it ranges from nearly level to gently sloging and somewhat
undulating, facilitating good surface drainage. The layer of accumu-
lated lime slows the downward percolation of irrigation water but
does not interfere with good internal drainage.

By far the greater part of the acreage is under irrigation, water
beinﬁ diverted lar%ely by gravity flow, although large areas are irri-
gated by pumping from surface flow. A considerable acreage is above
present irrigation canals and ditches, however, and the northwestern
corner of the area has been abandoned to sagebrush (pl. 3, 4), rabbit-
brush, and scattered bunchgrasses. South of the cinder cone a fairl
large area is dry-farmed to wheat, barley, and rye. Alfalfa and small
gmms are irrigated by the border method; potatoes and sugar beets

y the furrow method. Where peas are not flood-irrigated the cor-
rugation method is used.
ost of this soil is in alfalfa and potatoes (pl. 8, B). Alfalfa is
an imﬁmrtant crop on farms where a highly diversified system of
agriculture is practiced or on farms where alfalfa is rotated with
the cash crops, potatoes and sugar beets. Alfalfa yields range from
3 to 6 tons an acre from two large cuttings and an occasional smaller
third cutting. Potatoes follow hay in the rotation and occuﬁy nearly
ag large an annual acreage as alfalfa, particularly in the southern part
of the soil area, where fewer sugar beets are grown. Potatoes yield
250 to 500 bushels an acre, and sugar beets, 12 to 18 tons. Small grains
and sometimes peas are used for companion crops for seedings of
alfalfa. Wheat yields 40 to 70 bushels; barley, 60 to 90; and oats, 60
to 100. In some f(')calities there is a considerable acreage in seed peas,
which yield 20 to 50 bushels an acre.



Soil Survey of the Idaho Falls area, 1daho PLATE 3

A, Native heavy growth of sagebrush on virgin desert area of Portneuf silt loam.
B, Alfalfa hay on Portneuf silt loam.



Soil Survey of the Idaho Falls area, Idaho PLATE 4

A, Feeder lambs pasturing on sugar beet tops grown on Portneuf silt loam, roll-
ing phase.

B, Exposed cut in Portneuf silt loam, rolling phase, showing layer of accumulated
lime near surface and coarse prismatic structure.
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Although this is one of the most productive soils of the area, it
has a relatively low organic-matter content and requires good man-
agement to maintain high yields. Short rotations of 2 to 4 years
in alfalfa or clover and 3 or 4 years in other crops are essential. Avail-
able barnyard manure also is used. The practice of applying phos-
phate fertilizer to sugar beets at the rate of 35 to 40 pounds an acre
of available P,O;, and to new seedin%s of alfalfa and to clover at
the rate of 40 to 80 pounds of available P,O; is increasing. The re-
sponse to applications of phosphate fertilizer has, in general, been
much less on land that has been kept in a high state of organic fertility
by manuring and growing legumes.

Portneuf silt loam, deep phase.—This phase occupies local shallow
basinlike depressions or occurs along small natural drainageways that
receive deposition of surface material eroded from surrounding soils.
In places such deposits may be several feet dee% The phase usually
has a deeper lime-free surface, a somewhat heavier texture, and
slightly darker brown color than the normal phase. The areas map-
ped occcur usually in small isolated bodies in the uplands of the west-
ern part, Frincipally in township 8 north, range 37 east and in the
vicinity of Osgood and the cinder cone.

The upper 14 inches of this soil is a pale-brown mellow heavy
silt loam underlain to depths ranging from 16 inches to 2 feet or more
by a paler brown or light yellowish-gray heavy silt loam. This layer
is leached of lime and although as soft as the surface layer, it breaks
into small angular aggregates. Beneath this depth there is a moder-
ately compact light brownish-gray calcareous heavy silt loam or silty
clay loam that extends to about 86 inches, where the lime is more
concentrated. The lime layer is hard when dry but friable when
moist. The soft floury very light yellowish-brown loessal parent ma-
terial is at depths of 4 to 6 feet.

All of this soil that is associated with irrigated areas of other soils
of the Portneuf series is under cultivation. Because of its close as-
sociation with adjacent rolling and steep areas of the Portneuf soils,
it receives depositions of materials eroded from these soils when
they are being irrigated. As a consequence it is considerably higher
in organic matter and is recognized by the farmers as a stronger soil
than some others. All crops used in rotation on the normaf phase
can be grown on this soil. Yields are similar, and for some crops,
especially alfalfa, potatoes, and sugar beets, may be larger than on the
normal phase. Small grains, however, tend to lodge on this soil.

Because of its position this phase receives waste irrigation water
from higher %round and crops may be flooded out in places where
water from adjoining slopes and short drains is allowed to collect.
To remedy this situation farmers sink drainage wells 100 to 200 feet
deep into natural crevices or openings in the underlying lava.

Portneuf silt loam, rolling phase.—This phase, which occurs ex-
tensively in association with the normal phase in large irregular con-
tinuous areas, is characterized by uneven undulations, low rolli
Inobs, and long slopes, probably owing largely to the unevenness of the
under ying basalt beds and to modification by intermittent stream
erosion. Slopes range from about 4 to 10 or 12 percent (pl. 4, 4).

810489—560——5
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In virgin condition this soil contains no lime to an average depth
of 4 to 6 inches, although where disturbed by cultivation it is generally
calcareous to the surface. The surface soil is thinner and is usually a
paler brown than that of the normal phase and the lime layer is usuaily
not so hard nor so thick (pl. 4, B). Stock trails worn over this and
steeper phases of the Portneuf soil expose lime nodules that resemble
small rounded pebbles.

Included with this phase are areas having a very fine sandy loam
surface soil and a higher content of fine and very fine sand in the
subsoil and parent material. These areas lie largely between the
Snake River and United States Highway 91 northwest of Idaho Falls,

Where gravity water is available all this soil is irrigated. Because
of its rolling relief, however, irrigation is much more difficult than on
the normal phase. In order to retard erosion and loss of irrigation
water small heads of water are used in the furrow method of irrigating
row crops. These crops are often planted on contours conforming to
the uneven relief. Small grains and alfalfa are irrigated by lands
in which corrugations direct the water more evenly over the slopes.
This phase produces the same crops as the associated more nearly level
phase. The yields are high, although even under similar management
practices they are normally 20 to 30 percent lower than on the more
nearly level areas. In maintaining this soil in a high state of pro-
ductivity, short crop rotations must be practiced and heavier and more
frequent applications of barnyard manure made to the cash crops than
on the normal phase. Because of the calcareous surface soil and the
nearness to the surface of the layer of high lime accumulation, applica-
tions of phosphate fertilizer to sugar ﬁeets, clover, and new aﬁalf&
seedings give striking increases in yield.

Portneuf silt loam, steep phase.—This phase is found in long nar-
row irregular strips bordering intermittent drainageways, and a nar-
row irregular band separates the uplands and the alluvial floor of the
valley north of Idaho Falls. The largest single area is 4 miles west
of Idaho Falls.

Under a sagebrush cover the soil is calcareous to the surface. When
distributed the very thin layers above the lime layer break out in
fragile thin flat blocks. The 4- to 6-inch layer of accumulated lime
which lies at depths of 3 to 6 inches, is neither so thick nor so hard
as in the level to rolling areas.

Small isolated bodies of very fine sandy loam and fine sandy loam
in the vicinity and north of Payne, as well as numerous small narrow
rough broken areas where the basalt bedrock is exposed, are included.

The steep slopes of this soil make irrigation exceedingly difficult and
in places impracticable. The loessal soil material washes and gullies
very badly and must be handled with constant and extreme care when
irrigated. Despite the steepness of the slopes, however, a considerable
acreage of this phase is under irrigation and cultivation.

Crop yields are erratic but are usually low because of the difficulty
of maintaining fertility and a uniformly favorable degree of moisture
for the growing plants. Much of this steep land is kept in hay for
extended periods. If seeded and irrigated this soil would furnish
good summer pasture and erode less than if cultivated.



THE IDAHO FALLS AREA, IDAHO 47

Portneuf silt loam, rolling shallow phase.—This soil occurs prin-
cipally as numerous small areas in the midst of the Scabland 5 miles
west of Idaho Falls and around the base of the cinder cone. The soil
profile is similar to that of the rolling phase of the type but much
ghallower, being underlain by basalt bedrock, which sometimes appears
as an outcrop and on the average is not more than 3 feet below the
surface. Much of this phase is under irrigation and cultivated. The
same crops are raised as on other soils of the Portneuf series. The
soil produces fair yields, but unevenness of surface, shallowness, and
the existence of areas where the underlying basalt is exposed make
cultivation, irrigation, and harvesting difficult.

Portneuf fine sandy loam.—This soil is represented by only a few
very small isolated areas, mainly west of Idaho Falls, north of Payne,
1 mile south of Cotton Siding and scattered over the valley floor
in association with soils of the Bannock series.

To an average depth of 18 to 20 inches the soil is a very pale-brown
noncalcareous soft light-textured fine sandy loam. The very light
brownish- to yellowish-gray calcareous subsoil continues to a depth
of as much as 5 feet, with the layer of maximum lime accumulation
occurring at 215 to 3 feet. The lime layer is neither so concentrated
nor so hard as in Portneuf silt loam and can be easily penetrated by
roots. The calcareous loessal parent material is light yellowish-gray
and high in fine and very fine sand. In its normal condition the
surface of the soil is undulating to hummocky, but it has been con-
siderably modified by scraping and leveling for irrigation.

Most of the soil is being farmed, although cultivation is impracti-
cable on a few very small higher lying areas where the relief is
uneven and rolling and consequently unfit for irrigation.

Under irrigation the soil produces the crops commonly grown in
the area. T]%e best methods for increasing yields have %een found
to be continuous heavy applications of barnyard manure and the use
of short rotations with alfalfa or clover. In this way the organic-
matter content of the soil is increased or maintained and wind
erosion materially decreased.

Alfalfa and potatoes grown in rotation average nearly as high in
yield as on Portneuf silt loam, whereas yields of sugar beets and small
grains are about a fourth to a third lower.

Portneuf fine sandy loam, rolling shallow phase.—The larger
areas of this phase occur in the vicinity of Idaho Falls, and smaller
areas are close to and west of the river in the vicinity of Payne and
north to the county line. Only a small part is under irrigation, prin-
cipally because of the naturally rolling relief, shallowness, and fre-
quent outcroppings of basalt bedrock.

RED ROCK SERIES

The Red Rock series comprises two types occurring on the bottom
lands or flood plains of small streams. They are pale brown or light
brownish gray, moderately deep to deep, permeab]ie, and fertile; but
their location along stream channels, where uneven relief makes cul-
tivation and irrigation difficult, lowers their value for crop produc-
tion.
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Red Rock loam.—This soil occurs along streams on the valley floor,
the larger areas forming rather continuous narrow stretches along
Willow Creek. It is found also along the channels of Sand Creek.
A few areas are dissected by numerous abandoned stream channels.

The 15-inch surface layer is a soft light brownish-gray calcareous
smooth-textured loam that becomes dark brown when moist. Under
the upper layer the loam is also calcareous and soft, but of a lighter
brown and a higher content of fine sand. At about 39 inches a simi-
larly colored soft smooth-textured loam is encountered. This layer
continues to about 45 inches, where it %ives away to gravel loosel
embedded in sand. The entire soil is calcareous, the lime being well
distributed throughout the different layers.

Because of its irregular surface and the fact that numerous mean-
dering stream channels isolate whole areas, this soil does not lend
itself to easy irrigation or cultivation. It was not until relatively
recent years that much of it was leveled and graded for irrigation.

The soil is fairly groductive, although it is more droughty than
the associated soils of the Paul series. Its natural fertility is some-
what susceptible to loss by leaching. A very high percentage of
the land is farmed to alfalfa, potatoes, sugar beets, and small grains,
planted in rotation. Yields are comparable to those on Bannock loam.

A considerable acreage of small level areas is being pastured where
this soil is associated with the areas adjoining stream channels. These
areas are sown to a permanent pasture mixture and afford excellent
sumllmta’li grazing in shady places where water from Willow Creek is
available.

Red Rock silty clay loam.—This soil occurs in sections 7 and
16 of township 2 north, range 38 east and along Willow Creek in town-
ship 3 north, range 39 east. It differs from Red Rock loam in havin
a somewhat browner surface soil and a deeper deposit of fine-texture
material over the sand, which is encountered at about 4 feet. Most
of this soil is under cultivation and is somewhat more retentive of
moisture and organic fertility than Red Rock loam.

ROUGH BROKEN LAND (WHEELER SOIL MATERIAL)

The areas classified as Rough broken land (Wheeler soil material)
range all the way from a silt loam through very fine sandy loam, sandy
loam, and loamy sand. In some places there are irregularly steep to
almost precipitous slopes, exposing basalt rock outcrop and forming
the steep and rugged walls of incised streamways and the uneven
slopes of the Wheeler benches above the valle{l. These soils offer
some pasture early in spring and later after fall rains, but none of
them are tilled, either under dry land agriculture or irrigation. For
the most sﬁart they support only a scattered growth of sagebrush,
rabbitbrush, and annual weeds and grasses.

SCABLAND

Scabland consists of a complex of barren basalt outcrops and thin
osits of soil over basalt bedrock so intermixed that they cannot be

eated on the soil map. Approximately two-thirds of it occurs
in the southwestern corner of the area, where the deposit of loess on
the whole is relatively thin over the uneven surface of the underlying

de
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basalt. Most of the Scabland on the valley floor is found in the vicinity
of Idaho Falls and along the river. Several small areas also occur
northeast of Ammon. The intrusions of basalt through the Snake
River alluvium are small, and where they lie well above the surround-
ing soils of the valley floor they have a thin soil covering of loessal
origin. Other small areas occur where the basalt bedrock is overlain
by a shallow layer made up of the associated soils of the valley floor.
Jnable to support more tﬁan sagebrush, annual weeds, and grasses,
this land type has a very limited value as pasture.

WHEELER SERIES

The soils of the Wheeler series have developed from the loess of the
rolling foothills and benchlands just east of the Snake River alluvial
plain épl. 2, B). The deposit of loess from which these soils were
formed is not of uniform depth over the underlying basalt—it is deeper
on foothills than over the plain west of the Snake River, while it is
somewhat shallower over the remnants of the benchlike terraces
adjacent to the valley.

n general the Wheeler soils are similar to the Portneuf but differ
in having a calcareous surface soil and a subsoil somewhat softer, more
permeable, and containing less lime.

The surface soil is soft calcareous silt loam. To about 15 inches the
soil is pale to very pale brown or })ale yellowish brown; below that
depth it is lighter and grayer. A light yellowish-gray layer of lime
accumulation usuallf' occurs at about 24 inches and extends to 3 or 4
feet. Under dry field conditions the lime layer is slightly hard. The
palrent material is highly calcareous, soft, and uniform in texture and
color.

All soils of this series on the lower benchlands bordering the eastern
edge of the valley floor are under irrigation from water diverted by
Era,vity flow. ater from surface flow is pumped to some of the

igher benchlike plateaus, although one such area is irrigated by the
diversion of two small mountain streams. Dry-land agriculture, ex-
tensively developed in the rolling foothill region nearer the mountains
where tgere is more rainfall, is used also on the large areas of gently
sloping to rolling Wheeler so1ls south of Ririe.

There is little native pasture on the Wheeler soils. Constant
overgrazing has killed the bunchgrass, and the weeds and annual

asses that have replaced them are palatable to livestock for only a
short time in spring and early summer.

: The sandy loam and three phases of the silt loam were identified in
this area.

Wheeler silt loam.—Occupying gently rolling uplands along the
eastern edge of the valley, this soil covers large areas south of Willow
Creek in township 3 north, range 39 east, and township 3 north, range
40 east. Included with this soi%are also small areas bordering shallow
intermittent drainageways, chiefly in township 3 north, range
39 east, which have numerous outcroppings and only a shallow layer of
soil over the basalt.

The 5-inch surface lal;;er is mildly calcareous soft very pale-brown
silt loam of fragile blocklike structure under virgin sagebrush condi-

810489—50—8
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tions. The silt loam upper subsoil is somewhat harder, more highly
calcareous, and lighter in color than the surface soil. This part of the
subsoil has a yellowish cast and breaks out in vertically elongated block-
like aggregates that extend to just above the slightly hard lime layer
encountered at about 24 inches. Lime has concentrated in seams alon
the irregular fractures of the loam in this layer or takes the form o
hard rounded and cylindrical nodular aggregates. The main concen-
tration is in the form of lime flour and lime flakes. Roots of grass and
shrubs penetrate this layer, and under irrigation crop roots seemingly
encounter very little resistance. The soft light yellowish-gray calcar-
eous parent loess is found at about 46 inches. ’IYhis single-grain, very
fine sandy loam continues to an undetermined depth below 6 feet.

Some of this soil, mainly that on the lower benchlike terraces adja-
cent to the valley, is under irrigation. One area is irrigated by water
diverted from Henrys Creek and Taylor Creek. Dry land agriculture
is practiced on soil of this kind south of Ririe, and areas dry-farmed
for a number of years shortly after 1910 but later abandoned to an-
nual weeds, grasses, and desert vegetation are once more in cultivation.

The normally gently rolling relief of this soil makes for somewhat
rapid external drainage; hence care must be practiced in irrigating
the more sloping areas. The lime layer softens under irrigation and
with the deep loessal subsoil readily absorbs moisture.

The principal acreage of this soil is in alfalfa, followed by potatoes,
sugar beets, and small grains. The rotations include 8 or 4 years in
alfalfa usually followed by 4 years in other crops, although to a certain
extent shorter rotations are practiced. Dry-farmed areas are cropped
tf,olfvheat or barley every other year, in the alternate year being Eaft

allow.

Yields of alfalfa hay average 2 to 6 tons an acre from two cuttings,
and {ields of alfalfa seed, about 300 pounds. Potatoes in rotation with
alfalfa yield 200 to 500 bushels, the highest yields being on the more
level areas. Yields of grain under irrigation are high—wheat yields
40 to 70 bushels; barley and oats, 50 to 100,

In virgin condition this soil, like the Portneuf soils, is low in organic-
matter content. The application of available barnyard manure to the
cash crops also materially aids the legumes, principally alfalfa, to
increase or maintain the organic fertility of the soil. This soil is
calcareous to the surface and for this reason needs phosphate fer-
tilization when planted in alfalfa, clover, sugar beets, or other crops
that need large quantities of phosphate. Applications of 40 to 80
pounds of available P,Oy to the acre on new seedings of legumes and
25 to 40 pounds of available P,O, annually on sugar beets would prob-
ably show definite response in crop yields.

Wheeler silt loam, level phase.—A comparatively small acreage of
this phase has been mapped. Small areas occur in section 11 of town-
ship 1 north, range 38 east and in section 18 of township 3 north, range
40 east. Others are 2 miles southeast of Washington gchool, south of
Ririe, and in the vicinity of Shelton Cemetery.

The more level areas, unlike those of the normal phase, have been
leached of lime to a depth of 2 to 6 inches. The layer of lime accumula-
tion, which lies at relatively shallow depth, is somewhat more compact
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in the level than in the normal phase of this type and only somewhat
less compact than in soils of the Portneuf series.

Only approximately half the total acreage of this soil lies below the
¥rmnt gravity irrigation ditches and can be irrigated ; the rest is dry-

armed. Where it can be irrigated its nearly level to very gently

sloping surfacs is ideal for the distribution of irrigation water. Like
other soils of the Wheeler series, it readily absorbs moisture and is
sufficiently porous to allow water to percolate into the underlying soft
loess parent material.

Yields of crops grown on this soil, principally alfalfa, potatoes, sugar
beets, and small grains, are on a par with the good yields obtained
on the normal phase of Portneuf silt loam.

Wheeler silt loam, steep phase.—This soil occupies uplands along
the east side of the valley, the largest area 2 miles southeast of Ammon,
and smaller areas south of Washington School in township 1 north,
range 38 east.

This soil is similar to the normal phase except for its steeper relief,
shallower surface soil, and even softer, more permeable subsoil. Lime
accumulation in the upper 2 feet occurs as incipient faint veinings or
flakes or as a coating to the soft nodular soil aggregates. This layer
is only a little harder than the soft even-textured calcareous underlying
loess. The soil is very pale brown to very light brownish gray in the
surface few inches and gradually changes to light yellowish gray in the
underlying parent material.

Areas east of Iona have a sandy loam or loamy sand texture. These
coarser textured soils contain a considerable quantity of angular and
subangular lime-coated basalt fragments.

Little of this phase is cultivated, but where it occurs in association
with Wheeler solls that are not so steep, it is irrigated and cultivated
and is planted chiefly in alfalfa, which yields proportionally better
than intertilled crops or small grains. Erosion caused by irrigation is
reduced to a minimum by keeping the land in alfalfa for long periods
or by sowing it to a permanent pasture mixture, The alfalfa or pas-
ture sod more readily absorbs water and reduces surface runoff.

Wheeler sandy loam.—This soil occurs on the west-facing upland
slopes east of Iona. Several areas having a loamy sand texture
also are included. Many lime-coated angular and subangular basalt
fragments are scattered over the surface as well as through the profile.
Basalt rock is found a short distance under the surface soil. All this
soil has remained in scattered desert shrub vegetation and, with asso-
ciated steeper slopes, supports only very meager native pasture,

PRODUCTIVITY RATINGS

The ap})roximate average crop yields to be expected over a period
of years from the different soils in the Idaho Falls area are given in
ab{e 6. The expected average yields in columns A are under the most
common management practices; in columns B, under improved man-
agement practices as recommended by the State agricultural experi-
ment station and the agricultural extension service.



TaBLE 6.—Estimated average acre yields of the principal crops on soils of the Idahko Falls area, Idaho?
[Ylelds in columns A are obtained under prevailing practices; those in columns B, under improved practioes)

(44

Red clover | LiTigated
Alfalfa hay | Potatoes | Sugar beets ‘Wheat Barley Oats Peas, seed seed pasture
(tons) (bushels) (tons) (bushels) | (bushels) | (bushels) (bushels) (bushels) ((XdJ:-a)CI;e-
ys
Soil
A B A B A B A B A B A B A B A B A B
Ammon finesandy loam_. ... ... 25( 40 200 | 2560 7 12 25 35 40 85 45 70 20 410 5 10 100 | 275
Sloping ?ombasa ............. 20| 40| 150 | 200 ] 10 20 30 35 50 40 [ 20 35 5 8 100
silt loam._.... 3.5| 60| 300 400 14 17 45 60 70 20 80 100 25 45 7 12 150 | 320
3.6 50| 300 400 14 17 45 35 70 90 751 100 25 45 7 12| 150 320
L0l 15 75| 125 4 10 15 10 15 15 5 15 3 5 50
Q] @ (O] @ 0] @ @ ® ® ® ®) @) ® ® m ® ®) ®
Lo0{ L& 75 | 125 4 6 10 15 10 15 15 25 5 15 3 5 50 | 200
201 4.0 300 8 12 36 40 45 60 50 70 20 40 5 9] 100 | 300
..... 1.0 20! 125 150 6 7 15 25 20 30 20 30 10 20 3 & 75 | 200
....... 20| 35 150 | 200 6 9 20 30 30 50 35 50 156 25 4 7 100 | 250
....... 20] 3.0 175 200 ] 8 20 35 30 50 40 65 15 30 4 7 110 | 275
....... L0f 20 100 | 150 4 6 15 25 20 30 20 40 7 15 3 5 85 | 225
....... 20 3.0 1756] 200 i) 8 20 35 30 50 40 85 15 35 4 7 120 | 300
_______ L0) 3.0 100] 150 5 7 15 25 25 35 30 45 8 15 3 ] 100 | 250
....... 10 30| 125¢ 15 4 6 10 20 15 25 25 40 8 15 3 5 75 { 250
......... 20 3.0 125 175 3 7 35 50 50 60 65 90 15 40 4 7 109 | 300
......................... Q) @ (3) Q] ® ® ® O] ® (O (O] @ @ ® 3) @) @ Q)
....................... 20| 40 20| 32 9 14 35 50 50 70 60 85 20 40 ] 10 120 | 320
......... 15 30| 160 200 5 7 15 25 20 30 30 45 10 25 3 [} 75| 250
................... 10| 3.0 125 1756 5 7 15 25 20 30 25 40 10 3 [} 75 { 250
Bann sandy Joam . ___.. . .. ... ... 20 3.0 20| 250 7 10 25 30 40 50 40 65 20 35 5 8 100 | 250
Bannock silty elayloam_.____________________________ 20| 40| 200 300 12 16 45 60 70 85 75 { 100 20 40 6 12 100 | 300
Sloplng phase. _ ... 1.5 30 160 | 180 9 11 35 50 45 85 55 70 15 30 3 100 | 275
Bannock very fine sandy loam._.._________.__......._. 20| 40| 220 320 9 14 35 50 50 70 60 85 20 40 5 10 120 | 320
Blackfoot silt loam. . _. ... . .. __...__.__ 4.0 6.0 350 15 18 55 65 75 90 80 | 120 30 45 7 12 | 150
unesand.___......_._. [Q] ® [Q] ® ?) ™ (3) (O] [Q] [Q] ® ® [ ® [ ) (O]
Lavaflows_._......__..._ Q] Q) O] o) ® 3) (0] ® @ ® ® (0] @ ® @ ® Q) [0
Paul gravelly silty clay... 201 3.0 w0} 150 8 10 45 60 60 75 a5 10 20 3 5] 100 | 300
Paul gravelly silty clay k 2.0] 3.0 125 175 8 10 45 60 60 75 90 12 20 3 5 100 | 300
Panl loam.__ R 2.5 4.0 250 | 300 10 14 40 60 55 80 65 90 25 40 5 8 100 | 300
2.0{ 3.0 150 | 200 6 7 15 30 30 45 35 50 10 25 3 6 75| 200
3.0] 4.0] 250 | 300 8 10 25 40 40 60 50 75 25 45 5 8| 125| 325
2.0 3.0} 150 | 200 15 18 55 70 80 90 85 110 15 20 3 5 100 { 300
20| 3.0 175 250 15 17 55 70 75 90 85| 110 15 25 3 6 120 | 300
1.5' 3.01 1301 180 10 12 35 50 50 65 60 80 15 30 3 7 100 ' 275
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Portneuf fine sandy loam.... 3.0 50| 250
Ro shallow phase___ 1.5 3.0 150
Portneuf silt loam 3.5} 501 300
Deep phase. 3.6 50 350
Rolﬁng 1)1 U 26| 5.0{ 225
Rolling shallow phase. 1.6 | 2.0 150
Steep phase___. 1.0 3.0 100
Red Rockloam. ... ... 2.0 4.0 250
Red Rock silty c!nx loam. ... . .o 201 3.0 175
Rough broken land (Wheeler soil material) (3; ®) 8
Beabland.___- . PO I ® 3
Wheeler sandy loam.... ... 20| 30| 175
Wheeler silt loam 2.6 50| 225
vel p) S 3.0| 50| 250
Steep phase.__.___ 1.0 3.0 100

350
176
400
400

300
175
150
300
250
Q]

®

200
300
350
150

522 luannassny

gresSuangssass

22 Srgrreaans

2825 gmaauggag

825 Coayrariag

82e CEgsurdBuy

45

20| 40 5 8| 100| 300 (3
10| 15 4 7] 6| 250] @
25 | 45 7| 12| 125| 300 5
25| 45 71 12| 10| 320 )
25| 40 7| 12) 100 250 )
10| 15 3 71 5] 250
10{ 30 4 7| 60| 200
25| 40 5 8| 150 | 350 ?
15 25 3 6| 120y 32|
ARAR AR AR AR R
) g H» | @ 3) 2
15| 30 4 7| 100] 200 | @®
25| 40 71 12)| 10| 250 5
25| 40 7 12| 125{ 300 | @
10| 30 4 7| 50 200 4

1 Average annual ylelds obtalned under irrigation farming, except for the rating
1 Cow-acre-days,

rates 90; and a soll supporting

ven a few unirrigated soils used extensively as range for livestock.
carried per acre multiplied by the number of days that

used to express the carrying capacity of pasture land or range, is the product of the number of animal units
animals can be grazed without injury to pasture; for example, a soil that supports ! animal unit per acre for 360 days rates 360; a soil supporting 1 animal unit on 2 acres for 180 days

1 animal unit on 4 acres for 100 days rates 25.

% S0ll is nnsaited to and not used for this crop.
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The most common practices, which are variable because they de-
pend to some extent on the soil, have already been mentioned in this
report under many of the soil descriptions. In general they include
various-length crop rotations that consist of growing in succession
alfalfa (or clover), potatoes, and sugar beets or small grains; and
the occasional application of manure if available. They do not,
however, include the use of commercial fertilizer. The principal
differences between common and improved management practices
lies in the length of time the various soils are planted to the various
crops. In general the sandier, shallower, and steeper soils are kept
in alfalfa for the greater part of the time and are planted to row
crops for shorter periods. Irrigation practices on the different soils
also vary, since the sandier and shallower soils require more frequent
irrigation to maintain favorable moisture conditions.

Improved practices include short crop rotations that keep the land
in alfalfa (or clover) at least half the time but not more than 4 years
at a stretch; the application of barnyard manure at least once during
each rotation period; and use of liberal quantities of phosphate fer-
tilizer on alfalfa that is to be followed (Ly otatoes or sugar beets.
Nitrogenous fertilizer is used on potatoes when they do not follow
alfalfa in the rotation, and phosphate fertilizer on potatoes and sugar
beets if the preceding alfalfa crop has not been given liberal applica-
tions of that fertilizer. Small grains are grown but 1 year in the
rotation, as a companion crop for alfalfa or clover. In some instances
sweetclover may replace alfalfa as a green-manure crop in the rota-
tion. The steeper and more erodible soils are used largely for irri-
gated pasture and alfalfa.

In studying table 6 it should be borne in mind that the yields
indicated are averages over a period of years, good and bad, and that
in any one year the yields may either fall below or exceed the averages.

Although in their natural state the soils of the Idaho Falls area
have low productivity, because of the climate, they become highly
productive under irrigation and compare for the most part favorably
with soils in other parts of the United States. Their rating, based
on a weighted average of the productivity indexes for various groups
according to the relative acreages of the crops, is given in table 2(

The index of, 100 in this table represents the average yield of the
crop that might be expected from the higher yielding soils in the
United States. As in table 6 columns A are computed from the
average yields and columns B indicate anticipated yields under im-
proved practices.



TABLE 7.—Productivity ratings and land classes of 8oils in the Idaho Falls area, Idaho

FIRST-CLASS BOILS—EXCELLENT CROPLAND
[Yields in columns A are obtained under prevailing practices; those in columns B, under improved practices]

Crop productivity ratings under irrigation farming for—
Pasture,
Sugar Red clover, | seeded and

. Alfalfs hay Potatoes beets ‘Wheat Barley Oats Peas, seed seed irrigated

Boll (00=4tons)) (V=20 | (oo=1z | {(00=28 | (00=M0 | (10028 | (=i | (100=8 | (100100

tons) bushels) COW-acre-

days) »

A B A B A B A B A B A B A B A B A B
........ 100 | 150 1761 200 125 150 240 | 250 | 190 | 225 | 180 240 | 120| 180 ) 120 | 200 | 180 350
80| 125 | 150 1201 140 | 180 | 2407 175| 225| 150} 200 100{ 180 { 120 | 200 | 125 300
p - 90 | 125 176 | 175 | 125 | 140 160 | 200 ( 140 | 200 160 | 180 | 00| 180 | 120 | 200 | 150 300
Ammon gilt loam. _ 90 125| 150 | 200 120| 140 | 180 | 240 | 175| 225} 160 | 200| 100 | 180 | 120 200 | 150 320
Bottom-land phase______.._ 80| 125| 150 150 | 120 | 140] 180 | 220 | 175 225 | 150{( 200 | 100 180 | 120| 200 | 150 320
Portneuf fine sandy loam. ... 001 125( 140 175 80{ 120 160 180( 15 | 175| 140} 180 100) 180] 120 200 100 300
‘Wheeler slit loam, level phase._ 78 176 100| 125 | 160 ] 220 150 ) 200| 140 | 180 | 100 | 160 | 120 | 200 | 125 300

SBECOND-CLASS BOILS—GOOD CROPLAND

Portneuf sflt loam, rolling phase_.... 60| 125| 110 | 150 80| 120} 180| 200 | 140} 178 | 120 1 100] 160§ 120 | 200 | 100 250
Wheeler silt loam. .. eemeees 60{ 125 110 | 150 80| 120| 60| 2007 140 | 1756 | 120 170 | 100| 160 | 120 | 200| 100 250
Red Rock sty clay loam._ ... . ... .. 50 76| 100 | 128 | 125 | 140 | 220 | 280 | 190 170 160 501 100 | 100 300
P m..._ ——- -] 60| 100| 125] 150 | 100 | 125| 160 | 240 | 140 130 | 180 100 | 160 80 | 130 | 150 350
Bannock sllty clayloam.____._____ . _.._...... 60| 100 100} 150 100| 130 | 180 | 240 ) 175 210 | 150 | 200 80 ) 160 | 100 | 200 )] 100 300
Paul slity clay loam.... 50 75 00| 125 | 1281 140 | 220 280 | 190 170 100 50| 100 120 300
Red Rock loam._._ 50 | 100 | 125 | 150 80| 120 | 160| 240 | 140 | 200 | 120 | 180} 100 | 160 80| 130 150 350
Paulsilty clay_.._.__._. . 850 8 751 100 | 125 | 150 220 | 280 | 200 170 60 80 50 80 | 100 300
Paul sandy loam - 75| 100 125! 150 a5 100| 160 100 | 150 { 100 | 150 | 100 | 180 80| 130 | 125 325
Bannock loam_ ... . _..__.. 100 | 110 | 160 75| 120 | 40| 200} 125| 178 | 120] 170 80| 160 80| 170 | 120 320
Bannock very ﬂne sandy loam._.__._ 100 | 110 | 160 751 120} 140| 200 128| 175 | 120} 170 80 | 160 80| 170 120 320
Bannock fine sandy loam _ ... icooaaooeeoooo. 100 | 110 | 150 65| 100| 140 ) 160 | 10| 150 | 100 | 140 80 | 160 80| 150 ( 100 300
Ammon fine sandy loam.. 100 | 100 | 125 60| 100 | 100 140 | 200 ] 110 140 80| 160 85| 165 | 100 275
Bannock sandy loam..... 75| 100 | 128 60 80| 100| 120| 100 | 128 80| 140 80| 130 | 100 250
Paul gravelly s.llty clay I 76 60 80 85 80| 180| 240 | 150 | 200 | 150 | 160 50 80 50 80 | 100 300
Paul gravelly silty clay....... 75 50 75 a5 80( 180 | 240 | 160 | 200 150 | 190 40 80 50 80| 100 300
Bannock gravally silty clay 1 75 60 80 40 6| 140 200 | 125( 150 | 130 180 6| 150 65 ( 120, 100 300

OHVAI ‘YUY STIVd OHVAI THL

See footnotes at end of table.
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TABLE 7.—Productivily ralings and land classes of soils in the Idaho Falls area, Idaho—Continued

THIRD-CLASS S8OILS—FAIR CROPLAND

Crop productivity ratings under irrigation farming for—

Pasture,
8ugar Red clover, | seeded and

. Alfalfa hay | Fotatoes beets Wheat Barley Oats Peas, seed seed irrigated

Soll (100=4 tons)| {100=200 | (o575 | (100=25 | (100=40 | (100=50 | (100=25 | 05" | (100%100)

ushels) tons bushels) bushels) bushels) bushels) bushels) cow-acTe.

days)

A B A B A B A B A B A B A B A B A B
Ammon fine sandy loam, sloping phm ..................... 50 | 100 76 100 50 85 80| 120 80 | 120 80| 130 80 | 140 85| 130 100 250
Bannock fine sandy loam, sloping g ..................... 50 90 75| 100 50 75 80| 120 751 125 70 | 100 60 | 100 65| 120 100 250
Bannock sity clay loam, gl mg phase. ... 35 75 80 90 75 80 | 140 | 200 110 | 160 | 110 | 140 60 | 120 50 120 100 276
Paul silty clay loam, sloplng .......................... 40 60 65 90 8 100] 140 200 | 125! 160 120 | 160 60 | 120 50| 120 | 100 275
Bannock gravelly loam._______ .. __.._.....___. 50 75 80 | 100 50 65 80 | 140 75| 125 80 | 130 60 | 140 651 120 120 300
Bannock gravelly finesandy loam__._ .. ... ... .- 50 75 60 [ 100 50 a5 80 | 140 751 125 80| 130 60| 120 651 10l 110 275
‘W heeler sandy loam. .. oo 50 75 80| 100 50 60 60 | 120 75| 125 70 | 100 60 | 120 651 120 | 100 200
Panlsand. ... oimemeeeccoas 50 75 75| 100 50 60 60| 120 75| 110 70| 100 40 | 100 50 | 100 76 200
Portneuf ﬂne sandy loam, rolling shallow phase___.____.__._. 40 75 7! 80 65 80 801 120 60 { 100 160 40 60 85| 120 75 250
Portnenf silt loam, roulng shallow phase_.__..........._..__. 40 50 75 90 60| 8 | 8 120 60{ 100 70 [ 100 0] 60| 50| 120 75 250
Bannock loamy fine sand. . . - —-...ooooooooioos 40 75 7| 100 40 60 60 [ 10C 50 75 60 90 40| 100 5 | 100 75 250

FOURTH-CLASS SOILS—POOR CROPLAND

Portneuf silt 1oam, steep phase .............................. 25 75 50 75 50 65 60| 120 60 | 100 60 80 40| 120 65| 120 50 290
Wheeler silt loam, steep J) ............................... 25 75 50 50 50 65 60 | 120 60 { 100 60 80 40 | 120 65 | 120 50 200
Bannock loamy fine san sloplng phase_ ... ... 25 75 60 90 40 60 60| 100 50 75 50 80 40 80 50 | 100 75 250
Bannock fine sandy losm, shallow phase_____.__....____.__. 25 50 60 75 50 60 60 [ 100 50 7 40 60 40 80 50 80 75 200
Bannock gravelly loamy finesand. ___.__.._ ... ... .. ____. 25 75 60 7% 35 50 40 | 180 35 60 50 80 30 60 50 80 75 250
Bannock gravelly loam, sloping phase_________._.__.._._____ 25 75 50 75 40 60 60 1 100 60 90 80 90 30 60 50 80| 100 250
Bannock gravelly fine sandy loam. sloping phase_._._______. 25 50 50 75 35 50 60 | 100 60 80 50 90 30 60 50 80 85 225
Bannock finesand. . ... . 25 40 40 60 35 50 40 60 25 35 30 50 20 60 50 80 50 200
Sloping phase. L __ T T T 25 40| 40| 60| 35{ 50 40| 60| 251 35| 30| s0{ 20 60| 50| so| 60| 200

9¢
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FIFTH-CLASS SOILS—NONARABLE RANGE LAND

Rough broken land (Wheeler soil material)......._._._..___. (O O] ® 5’ Q] O] 3) ® ('; Q] s @] (O] ('; 2‘; $2

Bannock gravelly sty clay loam, steep phase..._........._. @] ®m Q)] 'é ® 5') (0] 1) ® [Q ® '§ O] 5') ('; [¢) ) ‘4

Bannock fine sand, hummocky phase..__.._................ (O] ® ® él ) Hn 1@ ) ® | ® ) : O] 3) ( ('; Q] 42

Seabland .. cccccceammcccoo- @ ® ® 3) @ (O] ® U @ ® Q] ) ®) (O] @ Q@ @ 62
SIXTH-CLASS SOILS—WASTELAND

Dunesand. .. eiiiceiaaananas ol el @i e | 11l a]lEe] e (';

Lava flows. .. i aciciccccccaaceeecnan ® ® O] @ ® [O) (O] ® @ @ ®) ® ® (O] ® @ @ @

1 8oils listed in approximate order of physical suitability for genera! farming purposes, under prevailing and recommended practices,

1 See table 6, footnote 2,
3 Soil is unsuited to and not used for this crop.
¢ Estimates for unirrigated range pasture.
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LAND CLASSES

The soils of the area are classed in six groups, according to gen-
eral suitability for the production of crops under irrigation. The
classes are based primarily on productivity but also take into con-
sideration workability and the possibility of maintaining productivity
over a longer period.

The principal soil factors aﬁ'ectin% productivity are depth, permea-
bility, water-holding capacity, and fertility. The relief, as it affects
efficient tillage and the distribution of irrigation water, also is impor-
tant. The workability of a soil is dependent largely on slope or relief,
soil texture, and consistence. Characteristics affecting the conserva-
bility of a soil and the maintenance of its productivity are chiefly
slope, permeability, and consistence.

First-class soils, designated excellent cropland, occur on smooth or
nearly level to gently undulating relief. They are medium-textured,
deep, permeable, fairly fertile, and have a high moisture-holdin
capacity. They are well drained, easily tilled and irrigated, an
highly productive under irrigation and proper management. They
have a general productivity rating under common farming practices
of more than 100 and under improved farming practices of more than
150, and for some crops, much higher.

Second-class soils, classed as good cropland, make up more than
half the area surveyed. The soils are varied but in general have
some physical feature, or combination of features, that makes them
less favorable for irrigation or production of crops than are the First-
class soils. In some instances the relief is less favorable for irrigation
or control of runoff and erosion; in others the texture is somewhat
heavier or somewhat lighter than ideal. In some instances the soil
ie of comparatively low moisture-holding capacity; in others soil
fertility is not so high as in the First-class soils. In general, soils of
this class have a general productivity rating under common practices
ranging from 70 to 100; under improved practices from about 100 to
150.

Third-class soils, considered fair cropland, are distinctly less pro-
ductive and harder to work and to irrigate because of sloping or
uneven relief or gravelly texture. In general their productivity is
considerably lower than that of First- and Second-class soils, rating
}zlnder common practices 50 to 70, and under improved practices about

5 to 100.

Fourth-class soils, designated poor cropland, include soils with
steep slopes and very shallow or sandy droughty soils. Productivity
under common management ranges from about 30 to 50, and under
improved practices from about 50 to 80.

ifth-class soils, which comprise nonarable range land, consist of
steep or rough land or excessively sandy soils and Scabland. They
furnish only limited native pasture.

Sixth-class soils are considered wasteland. They are made up
exclusively of Dune sand and Lava flows and are practically barren.
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LAND USE AND MANAGEMENT

The agricultural history of the irrigated parts of the Idaho Falls
area has shown that the low humus content and limited organic
fertility of the soils are the principal factors limiting crop produc-
tion. fn an attempt to maintain ?ertility, farmers for many years
have used crop rotations that included legumes. The principal legume
utilized in the rotation is alfalfa, which was first grown on irrigated
fields as a winter feed for livestock. As irrigation became more wide-
spread farmers found first that potatoes and %fain and later sugar
beets yielded better when planted In rotation with alfalfa. Originally
these rotations were not fixed and were usually rather long. As a
cash crop, however, alfalfa hay brought small returns. At that time
the only manure applied to the soil came from the small farm herd
fed on alfalfa hay.

Gradually decreasing crop yields have resulted in shorter and more
fixed rotations, but the practice of turning under only the roots and
stubble of the legume has proved insufficient to maintain soil pro-
ductivity. Farmers, furthermore, have found it difficult to keep a
large enough farm herd to use all the hay produced and consequently
they now sell their surplus hay to sheep growers and lease their fields
as 1all pasture.

On farms where there has been a better balance between farm
crogs and livestock and where, during a short rotation, all of the
land has gotten at least one application of manure between the legume
crops, higher yields have been maintained, and alfalfa and sugar beets
have shown less need for phosphate fertilizer. On many farms where
the practice is not possible the interval between crops of alfalfa is
lengthened by adding to the rotation a green-manure crop, usually
sweetclover, which is plowed under in the spring following a grain-
crop harvest. It is also a common practice when breaking out stands
of alfalfa to plow under the green growth.

Continued irrigation over a period of years causes most soils to
become less productive for crops that feed heavily on available phos-

hate, as alfalfa, red clover, and sugar beets. Work done at the Branch
periment Station, at Aberdeen, as well as the experience of indi-
vidual farmers throughout the upper Snake River salley, has dem-
onstrated the increasing need of crops for fertilizers containing avail-
able phosphate. The decrease in the availability of the soil phosphate
ha.sl l()gen zt‘a;imtely correlated with a high lime content of tge surface
soil (6, p. 23).

Most of the medium- to heavy-textured soils of this area become
calcareous when irrigated. The surface of virgin soils of the Port-
neuf, Bannock, and Paul series is leached of carbonates to depths of
8 to 20 inches. Studies made of adjacent virgin and irrigated areas
of Bannock gravelly loam and Bannock fine sandy loam in Bingham
County (4), show a large increase in lime above the zone of lime
accumulation and a corresponding decrease in the soluble phosphate
in these upper horizons in irrigated areas. In the Idaho Falls area
a small virgin area of Paul silty clay loam that received occasional
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flooding from the small ditch that irrigates the adjoining field was
found to be mildly calcareous in the surface 2 to 6 inches, although
below this depth as far as 16 inches it was noncalcareous.

The practice of scraping and filling to level fields for irrigation, as
well as normal tillage operations, does much to distribute lime
mechanically throughout the tilled depth of the soil in some areas.
Moreover, under irrigation the zone of lime accumulation becomes
thoroughly saturated and when the surface soil dries there may be
some upward movement of lime in solution in the capillary rise of
the water. It is possible also that much of the lime that has accumu-
lated in the surface layer of irrigated soils has been deposited by irri-
gation water divertex from the Snake River (4). ater samples
taken from the Snake River, at Blackfoot, in Bingham County, were
found to carry 50 parts per million of calcium (8, p. 174).

Fertilizer studies at the Idaho Branch Agricultural Experiment
Station since 1921 (6) have established a number of facts. Results of
the earlier trials in the use of }ihoslihate fertilizers on alfalfa indicate
that the supply of available phosphate in the soils decreases and the
lime in the surface soil increases after extended use of irrigation. Sub-
sequent experiments indicate that in general the higher the lime
content the greater is the possibility that phosphate fertilization is
advisable. For both immediate and continued crop response, how-
ever, a large part of the phosphorus in phosphate fertilizer must be
readily available. The soils on which these fertility trials were made
are similar in lime content and concentration to the Portneuf and
Bannock soils of the Idaho Falls area. Classified with the soils of
the Delco series in the Soil Survey of the Blackfoot-Aberdeen Area,
they are pale brown and characterized by a shallow surface soil con-
taining little lime and a moderately compact subsoil layer of lime ac-
cumulation.

Crop rotation is the farmer’s best and most practical method of
proportionally distributing his crops, maintaining the fertility of the
soil, and aiding in the control of insect pests, various plant diseases,
and noxious weeds. Supplementary measures must often be taken
to control all these conditions, but infestations of weeds, insect pests
and bacterial diseases are aggravated by the continuous growing of
sirzgle crops. . . .

he present trend is to recommend shorter rotations, covering 4
to 7 years, during which legumes occupy the land for 2 or 3 years
and other crops about an equal length of time.

The greatest benefit from the growing of alfalfa is seemingly im-
parted to the soil during the first 2 years. Three- and 4-year old
stands of alfalfa often suffer severe damage and thinnin% from bac-
terial wilt. Alfalfa CI‘(’)B? in the valley are often seriously damaged
by the alfalfa weevil. o greatest damage has been suffered by the
first hay crop and has been more pronounced on soils of the valley
floor than on the adjoining upland. Since little alfalfa seed is grown
in this area, almost no attempt has been made to control the weevil
by chemical sprays. Considerable study, however, has been made on
the control of the alfalfa weevil by the University of Idaho.?

TPEE, P. A., and JOHNSON, N. W. BASIC DATA FOR LAND CLASSIFICATION OF BONNEVILLE
COUNTY, 1DAHO. Unlv. Idaho Agr. Expt. Sta. Dept. of Agr. Heon. in cooperation with Works
Progress eﬁ%m'" Idaho Btate Planning Bd., and U. 8. Forest Serv. Ser. 2, 26 pp., {llus. 1937.
[Processed.
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Wireworms seriously damage crops of sugar beets and small grains
in the early growth and potatoes at all stages. Areas suffering dam-
age have been continually widening. Considerable study has been
made concerning the life cycle and feeding habits of this organism (7,
p. 30), and short rotations have been found probably the best method
of control. Studies have shown that infestation by wireworms is
heaviest on potatoes and lightest on alfalfa, and that on red clover,
it is twice as great as on alfalfa.

Chlorosis 1s frequently evident in many of the small farm orchards,
particularly where the soil has a shallow {ime layer. Studies made by
various departments of the Idaho Agricultural Experiment Station
(7) indicate that there is close correlation between the lime content
of the soils and the type of chlorosis found in southeastern Idaho.
Cottonwood and poplar trees sometimes become chlorotic and
eventually die.

In this region of rather deep loessal and alluvial soils and an abun-
dant supply of moisture through irrigation, noxious weeds flourish
unless kept continuously in check. Canal and ditch banks, fence lines.
and roadways furnish well-watered and fertile out-of-the-way places
for weeds to start. The most widely distributed are morning glory,
whitetop, burdock, Russian knap weed, Canadian thistle, povertyweed,
and quackgrass. Seed distribution is greatly widened by irrigation
waters contaminated by weed-infested canal banks or runoff water
from infested fields. Clean cultivation is the best method of eradicat-
ing weeds from large fields.

%alcium chlorate or carbon bisulfide are applied to small patches
along roadways, fence lines, and canal banks, and other methods are
used. Some countywide programs for the eradication of noxious
weeds have been launche«f. %l{’l:aeds are usually not so much of a
problem on farms in the uplands as on older ones on the adjoining
valley floor.

Fertility trials at the Aberdeen Branch Experiment Station indi-
cate the need of organic or nitrogenous fertilizers for potatoes, which
when grown on land of better than average fertility and in the proper
rotation showed profitable results from applications of nitrogenous
fertilizers.

There has been considerable question among farmers who have
used phosphate fertilizers for alfalfa and sugar beets as to their value
for potatoes. The Progress Report of Fertilizer Investigations (6)
reports that experiments with phosphate fertilization of potatoes show
that when potatoes are grown in a balanced rotation in which the
le%u.mes, particularly red clover and alfalfa, have had sufficient avail-
able phosphorus for proper development, the use of available phos-
phate fertilizer on potatoes is not profitable. Where nitrogen is found
Lo be out of balance with phosphorus or in excess of plant require-
ments, however, an application of 40 to 80 pounds an acre of available
P,0; is desirable.

Under irrigation, soils of this area seeded to a pasture mixture
produce excellent permanent summer pasture. These pastures are
usually seeded early in spring, then harrowed and rolled to insure a
maximum stand. Most of the pastures, however, have been confined
to isolated fields, where for some physical reason the land is not adapted
to the crop used in the rotation on the adjacent fields. Much of the
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pasture is rotated with legumes, as alfalfa or sweetclover. Extensive
areas of noncropped lands adjacent to this area afford limited early
spring pasture for sheep. Asa result of overgrazing and abandonment
of dry farming, a dense young growth of sagebrush and rabbitbrush
has now taken over much of the range, and its estimated carrying
capacity isonly 1 animal unit for 50 to 80 acres. There is some growth
of giant ryegrass, bunch wheatgrass, and sweet sage, but most of the

rass cover 18 downy chessgrass. Seeding trials in range studies by
the National Forest Service at Grays Lake recommend reseedings of
crested wheatgrass.

Some farms in the valley have large flocks of sheep and a few large
herds of range cattle that are summer grazed on the national forests.
These herds and flocks, as well as those moved in from the ranges of this
and neighboring States for winter feeding, are brought down into the
valley after harvest to pasture on fields of stubble and alfalfa and
sugar-beet tops.

IRRIGATION AND DRAINAGE

The rise of the upper Snake River Valley as a successful agricul-
tural region was made possible by the development of the irrigation
system. Crop failures and the final abandoning of extensive areas

evoted to dry-land farming proved that in this area a permanent
gystem of agriculture depended upon irrigation. The early source
of irrigation water was the normal seasonal flow of the Snake River.
Later the construction of large reservoirs in the mountain head-
waters of the river insured a more even supply and permitted a
wider development of this region. There are two large storage reser-
voirs on the Snake River above Idaho Falls: Jackson Lake Reser-
voir, with a storage capacity of 847,000 acre-feet; and Henry Lake,
with a capacity of 75,000 acre-feet.

The entire Upper Snake River Valley is in Irrigation District
No. 36. Most of the irrigation in the Idaho Falls area is by gravity
flow, although there are several small and one larger pumping proj-
ect where water is pumped from the Snake River and from diversion
canals to higher-lying lands. In most years there is an abundant
supply of gravity water available to the farmers at a very reasonable
rate. Dams on the river divert water into the several cooperatively
owned canals that serve this area. Water is allocated to the farmer
at his head gate by the acre-foot and miners’ inch. During succes-
sive dry years there is some curtailment in the supply, particularly
to water users from canals that have later water rights from the
Snake River. Crops and soils differ greatly in the quantity of water
necessary to mature a crop. The average requirement is somewhat
less than 4 acre-feet, but on the very sandy soils it runs in excess of
8 acre-feet, largely because of loss of water by deep percolation.

Intertilled crops are irrigated by furrows; small grains and hay
crops, by flooding between lands or borders. Frequently the border
method 1s supplemented by the use of corrugations. Where the land
is somewhat uneven to rolling the corrugation method aids in a more
uniform distribution of water.

Runoff from irrigation is diverted into large drainage ditches
although many of the deeper stream channels also are used. Where
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the gradient and difference in elevation will allow, much of the runoff
is rediverted into irrigation canals and often is used again on the
same farm.

West of the river on the soils of the Portneuf series the runoff
irrigation water is not so completely drained back into the irrigation
ditches and forms ponds in small and large depressed areas furing
the irrigation season. Much of this water seeps away or evaporates,
but some of the larger depressions have become more or less perma-
nent ponds. Wells to depths of 50 to 200 feet are often sunk in
these depressions so that the water may drain into crevices and
openings in the underlying lava. Such water is lost for further irri-
gation in the immediate locality. That which escapes into the gravel
strata underlying the soils of the valley floor, however, is recovered
at various points farther down the valley 85, p. 115).

The underlying open and porous gravel and sand strata as well as
the deep water table assure good drainage of most of the soils of the
valley floor, as none have impermeable horizons of lime accumula-
tion. There is no harmful seepage or accumulation of alkali salts.
The deep loessal deposits of the Portneuf and Wheeler soils are
underlain by a somewhat porous basalt that insures subdrainage of
these soils. Surface drainage of the Paul silty clay loam and Paul
silty clay, however, must often be insured by proper slope gradient
and care in irrigation. Paul silty clay has especially slow internal
drainage, and if improperly managed when irrigated and tilled it is
likely to puddle.

EROSION

There is some active erosion of soils under irrigation in this area.
Unwise use of irrigation water on soils that are particularly suscep-
tible to erosion may in time raise a major problem. The soils of the
Portneuf, Wheeler, and Ammon series, because of their relief and
uniform Joessal textures, are particularly susceptible to erosion. Irri-
gation on the sloping, rolling, and steep phases of these soils has in
numerous places exposed the limy subsoil layer. Drainage ditches
are in places enlarged into wide gullies, consequently where there is
any slope to these ditches, the construction of checks is advisable.
Farmers control irrigation erosion on uneven or sloping land by
contour furrowing and by using small heads of water in corrugations.
The border method is utilized when irrigating small grains and hay.

In the uplands adjoining the irrigatedg valley, wind and water ero-
sion has been materially increased by continued overgrazing of the
sparse desert vegetation. The soils of the Wheeler series are subject to
more severe erosion by spring runoff and occasional summer thunder-
showers than the Portneuf soils, which are usually on less rolling relief.
Sheet erosion is common, and gullying occurs in many of the short
tributary drainageways on the steep slopes.

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the forces of weathering and soil development
acting on the parent material deposited or accumulated by geologic
agencies. The characteristics of the soil at any given point depend
on (1) the physical and mineralogical composition of the parent
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material; (2) the climate under which the soil material has accumu-
lated and existed since accumulation; (3) the plant and animal life
in and on the soil; (4) the relief, or lay of the land ; and (5) the length
of time the forces of development have acted upon the material. The
climate, and its influence on soil and plants, depends not only on
temperature, rainfall, and humidity but also on the physical char-
acteristics of the soil or soil material and on the relief, which, in turn,
strongly influences drainage, aeration, runoff, erosion, and exposure
to sun and wind.

The upper Snake River Valley, of which the Idaho Falls area con-
stitutes an important part, is the northeasternmost extension of the
intermountain physiographic region known as the Snake River Plain.
The soils of the area have been formed from transported calcareous
parent materials under the influence of a semiarid climate and a
northern desert shrub type of vegetation. They have developed
through the soil-forming process of calcification and are character-
ized by a zone of calcium carbonate accumulation of variable degrees
of development, dependent upon the relief they occupy and the age
of deposit. Known as Pedocals, the soils of this area are related to
the great soil groups of Brown soils and Sierozems.

The soil-forming forces of a desert climate alter the characteristics
of the parent material little, but in the normal soils of the area there
is some soil development and the formation of definite surface soil
and subsoil layers. Approximat,el?' a third of the average annual
precipitation of about 11 inches falls during winter months when the
ground is frozen, and of this a part is lost in spring runoff.

The moisture that falls as summer showers is subject to a high
rate of evaporation owing to the prevailing dry southwesterly winds
and the meager shade afforded by the usual vegetative cover. In the
normal soil, however, even that much moisture has leached the car-
bonates from the surface soil to an average depth of 10 to 14 inches and
concentrated them below that depth.

The native northern desert shrub type of vegetation returns very lit-
tle vegetative debris to the soil. From the sparse growth of grasses and
of leaves of shrubs there is a limited accumulation of organic matter
and a weak calcium cycle, but the rate of decomposition of the surface
debris and of the larger roots of the dead brush is slow in the dry
soil. Under natural conditions rodents account for most of the
redistribution of the lime and organic matter throughout the soil;
and under irrigation the activity of large numbers of earthworms also
is very much in evidence.

The soils of the uplands, represented by the Portneuf and Wheeler
series, have developed from loessal deposits. The loess in this region
is of undetermined origin but is generally believed to have been ma-
terial borne in by the prevailing westerly winds from large lake beds,
alluvium deposited by streams, and substances erupted by volcanic
action (6, p. 23). This wind-borne material was deposited to variable
depths over nearly level to rolling beds of the Snake River basalt west
of the valley floor, and over undifferentiated lava flows of various
ages and of cinder deposits of a more uneven hilly relief east of the
alluvial floor of the valley. This loess is highly calcareous and has
probably accumulated over a long period of years. Some authorities
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point out (5, p. 23) that its slow rate of accumulation is indicated by
the fact that the most recent lava flows in the region, probably not
less than 1,000 years old, are still free of soil and that only the cracks
in their surface show evidence of some de osits of wind-borne material.
This loess was also deposited over the alluvial floor of the valley. In
isolated areas deposits of uniform-textured loess have been made to
maximum depths of about 12 feet over the mixed sand, gravel, and
boulders of the Snake River alluvium. Islandlike areas of basalt
bedrock in this gravelly alluvium have a variable but generally a
thin covering of loess. )

The most mature or normally developed soils of the area are light-
colored, and although relatively low in organic matter they are high
in mineral fertility. Lime has been leached from the surface soil to
a depth of about 10 or 14 inches and deposited in the lower horizons
to depths as great as 5 feet. The lime accumulation occurs rincipally
in veins, and to some extent as lime nodules, in a horizon that attains
a variable degree of compaction and soft cementation.

The normal soil profile in this region is exemplified by Portneuf
silt loam, which occurs on a nearly level to gently sloping relief. This
soil is characterized by a pale-brown soft and somewhat prismatic sur-
face of light to medium texture, over a very pale-brown or very light
brownish-gray hard layer of nodular and veined lime accumulation.
The color and structural and textural differences in the several hori-
zons indicate the accumulation or translocation of organic and in-
organic soil materials and the development of a solum. Owing to the
sparseness of the natural vegetation, the erosive action of both wind
and water have resulted in a normal removal of surface soil in this
region throughout the period of its development.

The profile of Portneuf silt loam described below is representative
of soils occupying an approximately 2-percent slope and supporting
a fair stand of sagebrush and rabbitbrush.

0 to e or Y inch, fragile surface crust of very light brownish-gray very flne
sand or silt, cracked in a geometric pattern that conforms to the blocky
structure of the horizon below; a thin layer of mixed very fine sand and
undecomposed plant remains in small protected areas around the base of
desert shrubs.

146 or 4 to 3 inches, very light brownish-gray noncalcareous silt loam, break-
ing out in fragile flat 2- to 8-inch geometric blocks that separate horizontally
into thin layers, the first inch having a clearly defined fraglle platy
structure.

3 to 11 inches, pale-brown noncalcareous silt loam, the maximum intensity
of color occurring at about 9 inches; soft prismatic structure; somewhat
vesicular,

11 to 14 inches, light brownish-gray calcareous silt loam, slightly hard
and transitional to the main zone of 1ime accumulation.

14 to 40 inches, light-gray hard zone of lime accumulation; lime occurs in
heavy veins and as nodules 14g to 1% inch in diameter, lime flour, and flakes.
Roots have penetrated through this horizon. The materfal breaks out
in irregular brittle aggregates along heavily lime-seamed fractures.

40 inches +-, soft friable light yellowish-gray highly calcareous silt, readily
crumbling when disturbed to a floury almost single-grained silt. The
maximum degree of structural and color development occurs at 8 to 11
inches. In some profiles this horizon is slightly heavier in texture than
the thin surface layer, indicating a possible slight downward transloca-
tion of clay or hydrolysis of the material in place and development of
organie colloids.

810439—50——7
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The soils of the Wheeler series are similar to those of the Portneuf
in having developed from light yellowish-gray calcareous loess. In
the case of the Wheeler soils, however, the loess has been deposited
over a more rolling to;i:)grap}(liy. The loess probably belongs to the
same geologic age as that underlying the more mature soils of the
area, but the rolling relief and consequently more rapid runoff of the
Wheeler soils have made for more rapid removal of the surface soil
by wind and water erosion. The erosion has resulted in a younger,
less maturely developed profile in which the surface soil is practically
unleached of lime and the layer of lime accumulation is less hard
and concentrated.

On some of the more level or gently sloping areas the surface soil
to several inches has been leached of lime and the zone of lime accumu-
lation is fairly hard. In these areas the degree of development ap-
proaches that of the Portneuf soils.

The profile of Wheeler silt loam examined under native sagebrush
cover is as follows:

0 to 3 inches, a thin fragile surface crust of very light brownish-gray very
flne sand or silt, cracked in places in irregular geometric patterns; below
the crust a very light brownish-gray mildly calcareous silt loam that
may be removed in soft flat horizontal blocks, easily crumbled to a fine soft
granular condition.

8 to 14 Inches, very pale-brown calcareous silt loam, tending when disturbed,
to break out into large irregular ill-defined prisms, which are vesicular
and have no definite horizontal or vertical cleavages but very readily
crumble to a fine granular condition.

14 to 18 Inches, light brownish-gray calcareous silt loam without consistent
compaction or structure.

18 to 30 inches, a slightly hard layer of lime accumulation in a light-gray
silt loam, occurring mostly as lime flour and in flakes, with some veining
and nodular lime development. The calcareous nodular aggregates are
not so hard nor so Indurated with lime as those in the Portneuf solls.

380 inches 4, parent material of soft floury calcareous creamy-gray silt.

The soils of the valleY1 floor have developed from calcareous alluvial
deposits that in places have been modified by wind action and by the
deposition of wind-borne materials. With the exception of the soils
of the Paul series and of Blackfoot silt loam, the soils of this area are
light brownish gray to pale brown and naturally low in organic
matter.

The soils of the Bannock and the Paul series have developed from an
alluvium of more varied geological origin than those of the Ammon,
Blackfoot, and the Red Rock series. ey have developed under the
same general climatic and vegetative conditions as the Portneuf soils.

The Bannock soils are similar in morphology to the Portneuf but
have been developed on nearly level to %:mtly sloping terraces from
a more or less gravelly alluvium that has been modified to some extent
by the deposition or shifting of wind-laid materials.

The soils of the Paul series have developed from a finer textured
alluvium than those of the Bannock. The brown and reddish-brown
clays that were probably eroded from the high elevations of rolling to
mountainous slopes of formations high in r {olite and andesite were
deposited in the quieter backwaters of the valley between the coarser
deposits of the Bannock series and the upland to the southeast of the
valley. This parent deposit has given rise to a browner or some-
what reddish-brown soil. The Paul series is characterized by brown-
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1sh-gray to dark-brown soft to slgghtl hard surface soils that pass
into a browner heavy-textured harder horizon at about 6 to 10 inches
and from that depth continue to a light brownish-gray or very pale-
brown layer of lime accumulation, lying at greater average depth than
that of the lime layer in the soils of the Bannock series.

The following profile description is of Paul silty clay loam under
sagebrush. The size and distribution of the large sagebrush indi-
cated that this soil had never been tilled.

0 to 8 inches, brownish-gray silt loam, breaking into flat blocklike platy-
structured aggregates 2 to 6 inches in diameter.

8 to 8 inches, brownish-gray light slity clay loam, separating horizontally,
like the horizon above, into soft friable vesicular platelike blocks up to
8 inches in diameter.

8 to 16 Inches, pale-brown silty clay, becoming dark brown when molat, the
dry soll breaking out in slightly hard prisms 2 to 4 inches in dlameter.
These can be readily crumbled into subangular nutlike aggregates that
vary In size from Irregular fine blocky somewhat vesicular aggregates
3¢ to 3 of an inch in diameter to others up to 2 inches. The combination
of these Into larger units determines the jagged outline into which the
prism breaks. Numerous very small rootlets are massed between the faces
of these larger structural aggregates.

16 to 24 inches, light brownish-gray calcareous heavy silty clay loam with
a slightly pinkish cast and throughout which the lime is well disseminated,
is slightly harg to hard In place, and breaks out into sharply angular pieces
that offer moderate resistance to crushing. The irregular blocky bright
aggregates are somewhat larger than those of the layer above, measur-
ing up to 34 inch in diameter.

24 to 40 Inches, lighter brownish-gray silty clay loam, forming the main
horizon of lime accumulation, which occurs principally in velns or as a
thin coating over somewhat vesicular cubically angular structural aggre-
gates. There is also some nodular lime development. The horizon is
hard in place and the 1- to 2-inch angular nutlike fragments into which
the soil breaks firmly resist crushing. Small roots penetrate this hori-
zon chiefly between the faces of the angular goil units,

40 to 77 inches, a light brownish-gray lime-velned silty clay loam, becoming
with depth increasingly more friable and lighter and grayer in color. The
small soil aggregates are less angular and more granular in the lower

part.
T7 inches <+, light grayish-brown calcareous sand.

The soils of the Ammon, Blackfoot, and Red Rock series are azonal
goils without well-developed profiles. The Ammon soils, formed
from alluvium only recently eroded from the rolli hills of the
Wheeler soils and laid on very gently sloping alluvial fans, are char-
acterized by pale-brown light- to medium-textured soils in which there
is very little change in color, texture, or consistence to depths of 3 feet
or more. In virgin areas of these soils, carbonates are leached from
the surface goil to a maximum depth of 3 inches, and there are slight
accumulations of lime in a slightly hard horizon.

The following profile of Ammon silt loam is representative of this
soil under sagebrush cover:

0 to 14 inch, thin fragile surface crust of very light brownish-gray silt loam.

14 to 3 inch, loose fine granular pale or very pale-brown silt loam.

%to 215 inches, pale-yellow or very pale-brown silt loam, breaking out in
large soft flat geometric blocks, which are outlined by vertical eracks and
separate horizontally into fragile plates,

214 to 8 inches, pale-brown soft silt loam, breaking into large irregular
prismlike aggregates,

8 to 15 inches, pale-brown soft siit loam with considerable very fine sand:
somewhat vesicular,
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15 to 88 inches, pale-brown soft stlt loam of a definite yellowish cast; more
vesicular and of more definite but smaller prismatic structure than the
layers above, with some elongated slightly hard lime-coated nodular soil
aggregates 14 to 1 inch in diameter, thelr centers darker gray.

33 to 42 inches, a weakly developed horizon of lime accumulation, the lime
occurring principally as lime flour, flakes, and in thin veins along fractures
of this slightly hard very light yellowish-brown silt loam, in which are
mb(:)derately hard gray lime-coated nodules similar to those of the layers
above.

42 inches 4, a light yellowish-gray highly calcareous floury silt loam,

The soil of the Blackfoot series has little morg-}llological relation-
ship to any of the other soils of thearea. More highly organic than the
other soils, it consists of dark-gray alluvial deposits eroded from soils
developed under the cooler and more humid climate of the mountains
and deposited by floodwaters on the alluvial floor of the Snake River

Valley.
The following profile description is representative of an area of
Blackfoot silt loam under cultivation and in rotation pasture:

0 to 18 inches, brownish-gray calcareous silt loam, becoming dusky brown
or brownish black when moist ; the surface soil when disturbed breaking out
in large irregular clods that are readily reduced to a soft granular mass.
Below the plowed depth the soil is very porous and contains many worm
holes and worm casts,

18 to 27 inches, brownish-gray calcareous silt loam, when moist becoming
dusky brown and breaking out into large very friable clods that break up
into porous subangular and rounded nutlike aggregates 14 to 114 inches
}l)n diameter; and when dry becoming slightly harder than the surface

orizon.

27 to 468 inches, very light brownish-gray calcareous smooth-textured loam,
becoming when moist a pale brown and forming into very porous sub-
angular to rounded aggregates up to 3 inches in dlameter and having some
mycelialike lime veining. The dry structural aggregates are slightly
harder than in the horizon above,

46 to 78 inches, very light brownish-gray silty clay loam heavily veined with
lime and when molst of a slightly pinkish cast. This continues to about 78
inches where it I8 underlain by light-brown sand.

The relatively recent stream alluvium from which the soil of the
Red Rock series has developed is derived from a wider geological source
than the alluvial deposits of the Ammon and Blackfoot series. These
pale-brown medium-textured deposits, closely associated with the soils
of the Paul series, have little or no.proﬁle development. There is no
textural difference between the horizons other than that due to diver-
sity in the mode of deposition of parent material. There has been
some slight movement of lime through the profile but its accumulation
in the lower horizons is apparent in faint veins in only a few of the
profiles examined. .

The following profile description of Red Rock loam is of the soil
in an irrigated permanent pasture.

0 to 156 inches, pale-brown or light brownish-gray soft smooth-textured loam,
dark brown when moist and when disturbed forming large Irregular ver-
tical blocks that break up into vesicular nutlike aggregates 1 inch in
diameter. The soil evidences considerable earthworm activity, Its color
becomes slightly lighter with depth.

15 to 39 inches, pale- to very pale-brown loam with a higher content of fine
sand ; soft and porous, and containing many worm holes and worm casts.

39 to 45 inches, pale-brown smooth-textured loam. The molst soil digs out
in large very friable clods. The entire profile is calcareous and overlies
mixed sand and gravel.
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Accessibility Statement

The Natural Resources Conservation Service (NRCS) is committed
to making its information accessible to all of its customers and
employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642
or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information,
you may also wish to contact our State or local office. You can locate
the correct office and phone number at http://offices.sc.egov.usda.gov/
locator/app.

The USDA Target Center can convert USDA information and
documents into alternative formats, including Braille, large print, video
description, diskette, and audiotape. For more information, visit the
TARGET Center’s Web site (http://www.targetcenter.dm.usda.gov/) or
call (202) 720-2600 (Voice/TTY).

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination
against its customers, employees, and applicants for employment on
the basis of race, color, national origin, age, disability, sex, gender
identity, religion, reprisal, and where applicable, political beliefs,
marital status, familial or parental status, sexual orientation, whether
all or part of an individual's income is derived from any public
assistance program, or protected genetic information. The Department
prohibits discrimination in employment or in any program or activity
conducted or funded by the Department. (Not all prohibited bases
apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your
agency’s EEO Counselor (http://directives.sc.egov.usda.gov/33081.
wba) within 45 days of the date of the alleged discriminatory act,
event, or personnel action. Additional information can be found online
at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination,
complete the USDA Program Discrimination Complaint Form, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html or at
any USDA office, or call (866) 632-9992 to request the form. You
may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to
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U.S. Department of Agriculture; Director, Office of Adjudication; 1400
Independence Avenue, S.W.; Washington, D.C. 20250-9419; by fax to
(202) 690-7442; or by email to program.intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and
you wish to file either an EEO or program complaint, please contact
USDA through the Federal Relay Service at (800) 877-8339 or (800)
845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint,
please see the contact information above. If you require alternative
means of communication for program information (e.g., Braille, large
print, audiotape, etc.), please contact USDA's TARGET Center at
(202) 720-2600 (voice and TDD).
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