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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of the Madera

Area will serve several groups of
readers. It will help farmersin planning
the kind of management that will protect
their soils and provide good yielgs, aid
ranchers in managing their grazing lands,
and add to our fund of knowledge about
soils.

In making this survey, soil scientists
dug holes and examined surface soils and
subsoils; measured slopes with a hand
level; noticed differences in the growth
of crops, grass, trees, and brush; and, in
fact, recorded all the things about the
soils that they believed might affect their
suitability for farming and related uses.

The scientists plotted the boundaries of
the soils on aerial photographs. Then,
cartographers prepared from the photo-
graphs the detailed soil map in the back of
this report. Fields, woods, roads, and
many other landmarks can be seen on the
map.

Locating the soils.

Use the index to map sheets to locate
areas on the large map. The index is a
small map of the Area on which numbered
rectangles have been drawn to show what
part of the Area is represented on each
sheet of the largemap. On the large map,
the boundaries of the soils are outlined,
and each kind of soil is identified by a
symbol. All areas marked with the same
symbol are the same kind of soil, wherever
they appear on the map. Suppose, for
example, an area located on the map has a
gsymbol HoA. The legend for the detailed
map shows that this symbol identifies
Hanford fine sandy loam, 0 to 1 percent
slopes. This soil and all the other soils
in the Area are described in the section
“Soil Series and Mapping Units.”

Finding information

Particular parts of the report will be
of special interest to particular groups of
readers.

Farmers and those who work with
farmers can identify the soils on a given
farm on the soil map. They can learn
about the soils in the section “Soil Series
and Mapping Units” and about man-
agement and probable yields in the sec-
tion “Use, Management, and Estimated
Yields.” The soils are grouped by ca-
pability units, which are groups of soils
that need similar management and re-
spond, in about the same way. For ex-
ample, the description of Hanford fine
sandy loam, 0 to 1 percent slopes, shows it
to be in capability unit I-1. The manage-
ment this soil needs is described under the
heading “Capability unit I-1” in the sec-
tion “Use, Management, and Estimated
Yields.”

Soil scientists will find information
about how the soils were formed and how
they are classified in the section “Forma-
tion and Classification of Soils.”

Students, teachers, and other users will
find information about soils and their
management in various parts of the
report, depending on their particular
interest.

Newcomers to the Area can get a gen-
eral idea of the geography an% agricul-
ture by reading the sections “History and
General Character of the Area” and
“Agriculture.”

* ok kK

Fieldwork for this survey was com-
pleted in 1951. TUnless otherwise indi-
cated, all statements in the report refer
to conditions in the Area at that time.
This publication is a cooperative contribu-
tion from the Soil Conservation Service
and the California Agricultural Experi-
ment Station.
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HE MADERA AREA consists of the western two-
thirds of Madera County. The county is in the
geographical center of California and occupies part of
the eastern side of the San Joaquin Valley and the western
slope of the Sierra Nevada (fig. 1). Madera County is

Figure 1.—Location of Madera Area in California.

bounded on the northwest by the Chowechilla River and
Mariposa County; on the west, south, and southeast by
the San Joaquin River; and on the east by Mono County.
The boundary between Mono and Madera Counties is at
the crest of the Sierra Nevada. Madera, the county
seat and the largest city, is in the west-central part of the
county. It is 140 miles east-southeast of San Francisce,

135 miles southeast of Sacramento, and 21 miles north-
west of Fresno.

The total area of the county is approximately 2,148
square miles (1,374,720 acres). Of this, 810 square miles
is valley land, 540 square miles is foothill land, and 794
square miles is mountainous land. The valley was
surveyed in detail, the foothills in semi-detail, and the
mountains in reconnaissance. Only the valley and the
foothills are shown on the maps in this report, and only
the soils in those parts of the county are described in
detail.

Soil Associations

The association of two or more soils in a repeating
pattern makes it possible to generalize about the soils
of an area and to emphasize one or more outstanding
things. Thus, important problems may be highlighted,
such as restricted drainage, excess salts or alkali, gravelly
or stony materials, or shallowness over claypan, hard-
pan, or bedrock. Many of these problems are difficult
for an individual to deal with, and they are frequently
a basis for group action, such as the formation of an
irrigation, drainage, or soil conservation district.

There are 14 soil associations in the Madera Area.
The colored map at the back of this report, just ahead
of the detailed soil map, shows the extent and distribu-
tion of each of these important patterns of soils. The
Area naturally divides imto four major parts. From
west to east, and generally increasing 1n elevation, these
four parts are (1) the recent alluvial fans and flood
plains, (2) the basin area, (3) the older alluvial fans
and terraces, and (4) the uplands. In the first
of these parts there are three soil associations,
in the second, four soil associations, in the third, two
soil associations, and in the fourth, five soil associations.
Each major part and each association is described in the
following pages.

Soils of the Recent Alluvial Fans
and Flood Plains

The recent alluvial fans and flood plains form the
nearly level and very gently sloping areas along the
drainageways. The elevation ranges from 110 to 400
feet.

The alluvial fans are cone-shaped and slope gently
upward toward the uplands. The major fans are those

1
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of the Chowchilla and Fresno Rivers. Only the north-
Zrn edge of the San Joaquin River fan is in the Madera
rea.

Along most of its course, the flood plain of the San
Joaquin River is narrow. Flooding is now well con-
trolled by Friant Dam.

The three soil associations in this part of the Area are
the following:

1. Pachappa-Grangeville, composed of slightly cal-
careous, nonsaline and nonalkali to slightly saline-alkali,
well-drained, stratified, moderately coarse textured and
medium textured soils.

2. Hanford-Tujunga, composed of noncalcareous, non-
saline and nonalkali, well drained and somewhat exces-
sively drained, moderately coarse textured and coarse
textured soils.

3. Columbia-Temple, composed of noncalcareous to
strongly calcareous, nonsaline-alkali or slightly saline-
alkali, imperfectly drained, moderately coarse textured
to moderately fine textured soils.

1. Pachappa-Grangeville soil association

This association dominates the Chowchilla River fan
in the northwestern part of the Madera Area. There is
much variation in the soils within short distances be-
cause of stream deposition and stratification. Thin, re-
cent deposits on top of older soil materials are common.
As a result of widespread pump irrigation, the soils are
now mostly well drained, but much of the acreage was
imperfectly drained in the past.

Pachappa and Grangeville soils dominate the associa-
tion, but Traver, Chino, Fresno, Hanford, and Tujunga
soils are also important. The Pachappa soils are brown-
ish sandy loams overlying slightly finer textured, mod-
erately calcareous subsoils. They are slightly saline-
alkali in. many places. The Grangeville soils are gray-
ish brown and are moderately coarse textured through-
out. The subsoil and substratum contain slight amounts
of lime and are somewhat mottled. Slight amounts of
salts and alkali, mostly in the subsoil and substratum,
are also common.

The Traver, Chino, and Fresno soils are between
drainageways. For the most part, these soils contain
more lime than the Pachappa and Grangeville soils, are
more strongly saline-alkali, and are imperfectly drained.
The Hanford and Tujunga soils along the drainage-
ways are moderately coarse to coarse in texture, uniform
throughout, noncalcareous, and nonsaline and nonalkali.

Shallow-rooted, lime-, salt-, and alkali-tolerant crops
are best for these soils. Cotton, alfalfa, small grain,
forage crops, and irrigated pasture are the best suited
crops. Deep-rooted, normally long-lived crops and crops
sensitive to lime, salts, and alkali are likely to be short-
lived and uneven in appearance and are unlikely to pro-
duce satisfactory yields.

2. Hanford-Tujunga soil association

This association dominates the Fresno and San Joaquin
River fans in the south-central part of the Madera Area.
Relatively deep and uniform deposits of alluvium de-
rived largely from granitic rocks characterize the area.
Natural drainage is good to somewhat excessive. The
water table is now' well below its former level, as a
result of pump irrigation.

On the Fresno River fan Hanford soils dominate, and
winding, narrow stringers of coarse-textured Tujunga
soils occupy the old stream channels. The San Joaquin
River fan is similar, except that an unrelated sub-
stratum high in silt underlies the Hanford soils at mod-
erate depths. Cottonwood Creek marks the approxi-
mate boundary between the Fresno River fan and the
San Joaquin River fan and between the two major vari-
ations in the Hanford soils.

The Hanford soils are pale brown, noncalcareous, and
moderately coarse textured. Typically, they are very
deep, except where underlain by the unrelated silty
substrata. The Tujunga soils are much like the Han-
ford soils in appearance, but they were derived from
coarse-textured materials and are much lower in fertil-
ity, water-holding capacity, and organic matter. Typi-
ca]lly, moisture moves very rapidly through the Tujunga
soils.

The minor soils in this association include the Green-
field, Traver, Chino, Atwater, Grangeville, San Joaquin,
and Madera solls. The Greenfield soils are the most
important of the included soils. They are similar to
the Hanford soils but occupy older and slightly higher
terraces, chiefly along the Fresno River, and they have
slightly more clay in the subsoil than in the surface soil.

The soils of this association are well suited to a wide -
range of crops, and they could be intensively used for
many crops in addition to those now commonly grown.
Deep-rooted, long-lived crops grow well, especially on
the Fresno River fan. Somewhat more careful man-
agement, is required on the San Joaquin River fan, be-
cause of the silty substratum. On the Fresno River fan,
the most common crops are cotton, alfalfa, small grain,
and pasture, and there are small acreages of fruit and
nut crops. Grapes are the main crop on the San Joaquin
River fan.

Most of the problems of managing the soils in this
association result from the contrast in fertility and in
water requirements between the Hanford and Tujunga
soils.

3. Columbia-Temple soil association

This association occurs along the San Joaquin River
flood plain on the western edge of Madera County. The
natural drainage was imperfect to poor. Floods oc-
curred almost every year until Friant Dam, further up
the San Joaquin River, was built. Pine Flat Dam, on
the Kings River in Fresno County, similarly controls
floodwaters that enter the San Joaquin River from
Fresno Slough at the southwestern corner of the county.
Intensive pump irrigation has lowered the water table,
and most of this association now has improved surface
and subsurface drainage.

Columbia and Temple soils dominate; Foster and
Chino soils are also important. The Columbia soils are
pale brown, noncalcareous, and moderately coarse tex-
tured throughout. They show little change with in-
creasing depth, except for variable mottling in the sub-
soil and substratum. Generally they are close to the
river. The Temple soils are farther from the river,
where the movement of water was slower and the finer
textured sediments were deposited. The Temple soils
are dark colored, mottled, and medium textured to mod-
erately fine textured. They are strongly calcareous in
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the subsoil. In many places they are slightly saline.

Because of the generally imperfect drainage, the lime
content, and excess salts and alkali, the best crops for
the soils in this association are shallow-rooted, short-
lived forage, pasture, row, and grain crops. Alfalfa,
cotton, -sugar beets, and small grains are the most com-
mon crops. Deep-rooted, long-lived crops, such as or-
chard crops, are not well suited. Temporary or perched
water tables, caused by overirrigation or lateral move-
ment of water from higher areas, present serious man-
agement problems. Problems caused by excess salts and
alkali are also locally important.

Soils of the Basin Area

The basin includes the older alluvial deposits in the
western part of the Madera Area. The relief is nearly
level to very gently undulating, and the entire area
slopes downward very gently from the east toward the
%vest. The elevation ranges from 125 feet to about 165
eet.

This area was probably at the lower end of older allu-
vial fans, and it received the finer textured, water-trans-
ported sediments. Much water-soluble material in the
form of lime and soluble salts was also deposited. Wind-
ing, shallow, intermittent streams are common, and the
pattern of soils is closely related to them.

The four soil associations in this part of the Area are
the following:

4.. Fresno-El Peco-Pozo, composed of slightly to
strongly calcareous, slightly to strongly saline-alkali soils
that have a light-colored or dark-colored surface soil and
are shallow to moderately deep over a lime-silica hard-
pan.

5. Fresno-El Peco, composed of slightly to strongly
calcareous, slightly to strongly saline-alkali soils that
have a light-colored surface soil and are shallow to mod-
erately deep over a lime-silica hardpan.

6. Dinuba-El Peco, composed of slightly calcareous,
nonsaline and nonalkali to strongly saline-alkali soils
that have a light-colored surface soil, an unrelated silty
substratum, and, in places, a thin lime-silica hardpan at
a moderate depth.

7. Traver-Chino, composed of slightly to moderately
calcareous, nonsaline and nonalkali to strongly saline-
alkali soils that have a light-colored or dark-colored sur-
face soil and a subsoil of slightly higher clay content.

4. Fresno-El Peco-Pozo soil association

This association occurs in the northwestern part of the
Madera Area. It extends from just south of the Fresno
River to the northwestern corner of the Area. It is
generally south and west of the Chowchilla River allu-
vial fan, which is in the Pachappa-Grangeville associa-
tion. Surface drainage is slow, and, because of the lime-
silica hardpan in the subsoil, internal drainage is very
slow. General drainage is imperfect, although the wa-
ter table is now well below its former level because of
widespread pump irrigation.

The distinctive characteristic of this association is the
contrast between the dark-colored surface horizon of the
Pozo soils and the light-colored surface horizon of the
Fresno and El Peco soils. There are also differences in
microrelief. The Pozo soils are generally in swales or

low places along shallow watercourses, and the Fresno
and El Peco soils are on slightly higher areas between
waterways. The organic-matter content of the Pozo
soils is high, but the Fresno and El Peco soils are low
to very low in organic matter. Salts and alkali, especially
in the surface soil, are less strong in the Pozo soils than
in the Fresno and El Peco soils. The presence of a hori-
zon of moderate clay content in the subsoil of the Fresno
soils and in the El Peco soils is the principal difference
between these two series.

Range has been the principal use of this assgciation
until recently, because of the excess sdlts and alkali and
the hardpan. Flooding with surplus surface water di-
verted by levees increased forage production somewhat.
Limited areas were reclaimed; most of these are where
the salt and alkali concentrations are least strong. Re-
claimed areas are used for irrigated pasture, forage, and
grain crops. Until recently, reclamation was limited
mainly to removing the excess salts and alkali from the
surface soil and planting salt- and alkali-tolerant crops
and pasture plants. Little effort was made to break the
hardpan or to remove salts and alkali from the subsoil.

There have been two recent developments. The first
has been to locate and improve the dark-colored Pozo
soils. Improvement has been mostly a matter of level-
ing the surface to prepare for pump 1rrigation and plant-
ing cotton, forage crops, and pasture. Little if any
effort has been made to remove salts and alkali. The
second development has been the improvement of the
Fresno and Kl Peco soils by leveling, deep chiseling,
and the application of gypsum and other amendments
to reduce the accumulation of salts and alkali, improve
permeability, and disrupt the hardpan. After improve-
ment, these soils are used mostly for.irrigated pasture
and forage crops.

5. Fresno-El Peco soil association

This association occurs in the southwestern part of the
Avrea, south of the Fresno River. It is similar to asso-
ciation 4 except that no Pozo soils are present (fig. 2).

Figure 2—Fresno and El Peco fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes, in the Fresno-El Peco soil association.

Range is the predominant use. The soils are being im-
proved in the same way as the Fresno and El Peco
soils 1n association 4.

6. Dinuba-E! Peco soil association

This association occurs in the southwestern part of
the Area. It is bordered on the northwest by the Fresno-



4 SOIL SURVEY

El Peco association, and the Lwo associations have many
similarities.

The distinctive feature of association 6 is the pres-
ence of unrelated silty sediments in the substratum of
the Dinuba and El Peco soils. The principal difference
between the two soils is that the upper part of this un-
related substratum is cemented with lime and silica in
the El Peco soils but not in the Dinuba soils. The
Dinuba soils have slightly more clay in the subsoil than
in the surface soil, but the El Peco soils are relatively
uniform down to the hardpan. The silty substratum
or hardpan is usually at a moderate depth. Slight to
moderate amounts of excess salts and alkali are present;
local areas are strongly affected. Drainage is moder-
ately good to imperfect; internal drainage is slow to
very slow.

Irrigated row, forage, grain, and pasture crops are
the common crops; grapes are also Important on: the
nonsaline and nonalkali areas. Range is the principal
use for the areas where the concentrations of salts and
alkali are strong. Reclamation ordinarily requires the
use of gypsum and other amendments, deep leaching,
and in places deep chiseling to improve water penetra-
tion and to disrupt the hardpan.

7. Traver-Chino soil association

This association occurs in two large tracts, one east
of the Fresno-El Peco and Dinuba-El Peco soil asso-
ciations and the other along the San Joaquin River in
the southwestern part of the Area. General drainage
is good to imperfect. Pumping for irrigation has low-
ered the water table.

Traver and Chino soils are dominant, and some
Dinuba, Fresno, and Wunjey soils are also included.
The Traver soils are light colored and moderately coarse
textured to medium textured. They have slightly more
clay in the subsoil than in the surface soil. The Chino
soils are similar but have a dark-colored surface soil,
slightly more clay in the subsoil, and a moderately cal-
careous lower subsoil. Concentrations of salts and al-
kali vary from slight to strong; the Traver soils are
generally the more strongly affected. Some parts of the
association are free of excess salts and alkali.

Irrigated row, forage, pasture, and grain crops are
commonly grown on the soils less strongly affected by
salts and alkali. Strongly affected areas are mostly in
range. Deep-rooted tree crops are poorly suited. Rec-
lamation by periodic deep leaching and the application
of gypsum and other amendments is usually feasible.

Soils of the Older Alluvial Fans and Terraces

The older alluvial fans and terraces include gently
sloping to rolling and hilly areas that have not received
fresh deposits of alluvium for a long time. They gen-
erally occupy benches or terraces and are rarely 1f ever
flooded. Some areas are so strongly sloping that they
are subject to stream cutting and erosion. The eleva-
tion ranges from 180 to about 500 feet.

Many changes have occurred in these older alluvial
deposits and in the soils formed from them. The dis-
tinguishing differences among the soils depend on how
stable the surface has been.
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The two associations in this part of the Area are the
following:

8. San Joaquin-Madera, composed of brownish to
reddish-yellow soils that have a claypan subsoil over an
indurated iron-silica hardpan.

9. Cometa-Whitney, composed of brownish to red-
dish-brown soils that have slight to large amounts of
clay in the subsoil and lack an iron-silica hardpan.

8. San Joaquin-Madera soil association

This association occurs in the northern and South-
central parts of the Area. It is most extensive on the
old Chowechilla River fan, in the north, and dominates
in much of the area between Chowchilla and Madera.
The San Joaquin River fan, in the south, is somewhat
less extensive.

The surface conforms to the slope of the old alluvial
fan deposits from which the soils in this association were
derived. The areas slope gently upward from west to
east, and the relief is undulating or hogwallowed.

The San Joaquin and Madera soils differ mainly in
color, reaction, and natural fertility. These differences
are not marked, nor are they especially important, be-
cause the very slowly permeable claypan-hardpan sub-
soil, comparatively near the surface, is the striking char-
acteristic of these soils and dominates in determining
their use and management.

Except where irrigated, this association is used mainly
for dryfarmed small grain or for range. Yields of
dryfarmed crops are rather low, primarily because of
low rainfall, restricted rooting depth, low fertility, and
low water-holding capacity. Some of the lower tracts,
mostly in the western part of the Area where the pump-
ing 1ift is not excessive, have been leveled and are used
mostly for irrigated pasture. If properly fertilized,
irrigated, and seeded to suitable grasses and legumes,
the pastures are productive. Disrupting the hardpan
by the use of heavy equipment or by blasting has not
been extensively attempted. More intensive use de-
pends largely on obtaining additional water, and the
pumping lift makes this a serious problem in much of
this association.

9. Cometa-Whitney soil association

This association dominates in the central part of the
older alluvial fans. In a general way it centers along
the Fresno River. Relief is generally more pronounced
than in association 8; slopes are stronger and more
iré'egul)ar, and more stream dissection has taken place
(fig. 3).

On the gentler slopes, where soil development has
more than kept pace with soil removal, the brown to
reddish-brown Cometa soils, which have a claypan sub-
soil at a moderate depth, occur extensively. On the
stronger slopes, where surface dissection has been ac-
tive, are the brownish Whitney soils, which have only a
slight accumulation of clay in the subsoil.

This association, like the San Joaquin-Madera, is used
mainly for dryfarmed grain or for range. The Cometa
soils are used and managed in much the same way as
the San Joaquin and Madera soils; the claypan in the
Cometa soils 1s about as restrictive as the claypan-hard-
pan combination in the San Joaquin and Madera soils.
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Figure 3.—East side of Little Table Mountain, in the Cometa-
Whitney soil association. Remnants of Ione conglomerate cap
exposed parts of the underlying Sierran granitic bedrock.

The Whitney soils tend to be somewhat more productive
of small grain, especially in years of favorable rainfall.

Little of this association is irrigated. Irrigation pos-
sibilities are limited by the strong, irregular slopes, the
variable soil pattern, and the pumping lift.

Soils of the Uplands

The uplands comprise the gently sloping to steep foot-
hills and low mountains of the Sierra Nevada. The
elevation ranges from about 500 feet to 3,000 feet or
more. Grasses and a few scattered oak trees dominate
on the lower lying areas; as elevation and rainfall in-
crease, the grass, tree, and brush cover becomes more
abundant. Areas at elevations of more than 3,000 feet,
on the eastern edge of the survey Area, are forested.
‘Rainfall increases gradually, with increasing elevation,
from about 15 inches to 85 inches.

Largely on the basis of kind of parent rock, amount
of rainfall, elevation, and vegetation, the soils of the
upland are grouped into the following five soil associa-
tions:

10. Daulton-Whiterock, composed of dark-colored to
light-colored, shallow soils derived from slate and schist.

11. Ahwahnee-Vista, composed of brown to grayish-
brown, moderately deep to deep soils derived from
granite.

12.  Ahwahnee-Auberry, composed of grayish-brown,
deep soils derived from granite.

13. Coarsegold-Trabuco, composed of reddish-brown,
moderately deep to deep soils derived from mica schist
and basic igneous rocks.

14. Holland-Tollhouse, composed of reddish-brown to
grayish-brown, shallow to deep soils derived from
granite.

10. Daulton-Whiterock soil association

This association occurs in the lower foothills, mostly
in the northern part of the Area near Daulton, but also
in smaller tracts extending southeastward toward Friant
Dam. Rainfall varies between 15 and 20 inches. The
elevation ranges from 500 to 1,000 feet. The vegetation
is largely annual grasses and herbs. Slopes range from
gentle to steep. Outcrops of vertically tilted, metamor-
phosed bedrock are common; because of these outcrops,
some areas are called tombstone land.

The Daulton and Whiterock soils differ from one
another in color and reaction. The Daulton soils are

Figure 4.—Typical landscape in the Ahwahnee-Vista soil
association.

dark grayish brown and slightly acid. The Whiterock
soils are light brownish gray and medium to strongly
acid. Natural fertility and water-holding capacity are
low because the soils are shallow over bedrock.

Range is almost the only use made of this association.
Possibilities for range improvement are limited.

11. Ahwahnee-Vista soil association

This association dominates on the lower foothills. It
occupies a belt 10 to 15 miles wide extending from the
northern border to the southern border of Madera
County. Rainfall varies between 16 and 20 inches. The
elevation ranges from 500 to 1,500 feet. The vegetation
is chiefly annual grasses and herbs, scattered blue oaks
and Digger pines, and patches of brush. Slopes range
from gentle to steep. Outcrops of granitic bedrock are
common (fig. 4).

The Ahwahnee and Vista soils differ from each other
chiefly in color of the surface soil and in reaction. The
Vista soils have a brown surface soil, and the Ahwahnee
soils have a grayish-brown surface soil. In reaction, the
Vista soils are neutral and the Ahwahnee soils are
slightly acid. The organic-matter content of the Ahwah-
nee soils is slightly higher than that of the Vista soils,
mostly because of the slightly more effective rainfall
and denser vegetative cover.

Because of moderately coarse texture, a moderately
deep to locally shallow root zone, moderate to low fer-
tility and water-holding capacity, strong slopes, and
outcrops of bedrock, the use of this association is limited
largely to woodland range. Control of brush is impor-
tant in range management. Self-reseeding annual
legumes, fertilized with phosphorus and sulfur, will help
to improve the range.

12. Ahwahnee-Auberry soil association

This association occupies the higher parts of the foot-
hills, near QOakhnrst in the northern part of the Area
and along Fine Gold and Little Fine Gold Creeks in
the east-central part of the Area. Rainfall varies be-
tween 20 and 30 inches. The elevation ranges from about
1,500 to 2,800 feet. The vegetation consists of oaks,
Digger pines, and brush and an understory of annual
grasses and herbs. A few yellow pines and incense-
cedars grow at the higher elevations. Slopes range from
gentle to steep. Outcrops of granitic bedrock are com-
mon.
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The Ahwahnee and Auberry soils differ from each
other chiefly in the clay content of the subsoil. Ahwah-
nee soils have only slightly more clay in the subsoil
than in the surface soil; the Auberry soils have a moder-
ate accumulation of clay in the subsoil.

Like the Ahwahnee-Vista association, this one is used
mostly for range. Forage production 1s higher becanse
of the higher average rainfall, but the management prob-
lems are similar. ]%rush' encroachment, especially in the
shallower and more rocky areas, is an important prob-
lem. ' '

13. Coarsegold-Trabuco soil association

This association occurs in the same general part of the
Area as the Ahwahnee-Auberry association. Rainfall
varies between 20 and 35 inches. The elevation ranges
from 1,500 to 8,500 feet. The vegetation consists of oaks,
Digger pines, and brush and an understory of annual
grasses and herbs. A few yellow pines occur at the
higher elevations. Slopes range from gentle to very
steep (fig. 5). Rock outcrops are common in places.

30
¥
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Figure 5—Looking north from the Fresno River, in the Coarsegold-
Trabuco soil association. Vista soils in foreground, Coarsegold
soils on higher foothills.

The Coarsegold and Trabuco soils differ chiefly in

arent material and in clay content of the subsoil. The

oarsegold soils were derived from mica schist, and the
Trabuco soils were derived from basic igneous rocks.
The Coarsegold soils have a moderate accumulation of
clay in the subsoil, and the Trabuco soils have a stron
accumulation of subsoil clay. Because of the iron an
other basic materials in the parent rocks, both soils are
reddish, the Trabuco more so than the Coarsegold.

Like the other associations in the foothills—the Ah-
wahnee-Vista and Awahnee-Auberry—this one is used
almost exclusively for range. The soils are fertile, and
they produce some of the best forage in the foothills.
Range management problems are similar to those de-
scribed for the Ahwahnee-Auberry association.

14. Holland-Tollhouse soil association

This association occurs on the more strongly sloping,
higher foothills and the low mountains near the eastern
edge of the Area. Rainfall varies between 25 and 35
inches. The elevation ranges from 2,800 to 3,500 feet.
The vegetation is variable; brush, oaks, and scattered
Digger pines grow on the Tollhouse soils, and the same

plants along with ponderosa pines, sugar pines, and in-
cense-cedars on the Holland soils. (%n both soils the
understory consists of annual grasses and herbs. Slopes
range from hilly to very steep. Granitic outcrops are
common, especially on the Tollhouse soils.

The Holland and Tollhouse soils differ mainly in color
and depth. The Holland soils are deep and reddish
brown; the Tollhouse soils are shallow and grayish
brown. Slopes are typically hilly to steep on the Hol-
land soils and very steep on the Tollhouse soils.

The lower lying areas of Holland soils are used for
woodland range; they have a more open type of vegeta-
tion and considerable grass in the understory. Irri-
gated commercial apple and pear orchards are also pos-
sible, but few have been planted. The higher lying areas
of Holland soils are suited to commercial production of
timber; they are more densely wooded with conifers.
The Tollhouse soils are shallow; they produce a limited
amount of range forage and have little other use.

Soil Series and Mapping Units

This section provides detailed information about the
soils. It describes each series recognized in the Area
and each of the soils shown on the detailed soil map.
The approximate acreage and proportionate extent of the
soils are given in table 1. The names of the mapping
units and the capability classification of each are listed
in the Guide to Mapping Units, which is at the back of
the report.

Ahwahnee and Auberry Series

The Ahwahnee series consists of well-drained upland
soils derived from coarse-grained granitic rocks. These
soils occur at elevations of about 1,000 to 2,800 feet in
the foothills of the Sierra Nevada. The Auberry soils
were derived from similar parent rocks and are generally
at elevations of 2,250 to 2,800 feet. At elevations of
2,250 feet and more, Ahwahnee and Auberry soils are so
closely associated that they are mapped together. At
elevations of less than 2,250 feet, the Ahwahnee soils
are associated with the Vista soils and are mapped with
them as an undifferentiated association.

The Ahwahnee soils are deep. They have a grayish-
brown surface horizon that is moderate in organic mat-
ter. There is only slightly more clay in the subsoil than
in the surface soil.

The Auberry soils are similar to the Ahwahnee but
have more clay in the subsoil and have a moderately
distinet subsoil structure.

The Vista soils are similar to the Ahwahnee but have
a brown surface horizon that is low in organic matter.
They are also less acid and somewhat shallower to bed-
rock.

Because of increasing rainfall with increasing eleva-
tion, there are gradual changes in the soils, accompanied
by increases in the amount of vegetative growth and of
organic matter in the surface soil. The vegetation at
the lower elevations consists of an open stand of oaks,
an understory of annual grasses and herbs, and a scatter-
ing of shrubs and Digger pines. At the higher eleva-
tions, the soils are more densely wooded and there are
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TaBLE 1.—Approximate acreage and proportionate extent of soils

Symbol Soil Acreage | Per- || Symbol Soil Acreage | Per-
cent cent
AaC Ahwahnee and Auberry coarse sandy CcaB Calhi loamy sand, moderately deep
loams, 8 to 15 percent slopes-...____ 3, 674 0.4 and deep over silt, slightly saline-
AaD Ahwahnee and Auberry coarse sandy alkali, 3 to 8 percent slopes._.______ 90 O]
loams, 15 to 30 percent slopes_______ 12, 869 1.5 || CcbA Calhi loamy sand, moderately deep
AbD Ahwahnee and Auberry rocky coarse and deep over silt, moderately saline-
sandy loams, 8 to 30 percent slopes__| 17, 747 2.0 alkali, 0 to 3 percent slopes_________ 291 "
AbE Ahwahnee and Auberry rocky coarse CcbB Calhi loamy sand, moderately deep
sandy loams, 30 to 45 percent slopes__| 12, 977 1.5 and deep over silt, moderately saline-
AbB Ahwahnee and Auberry rocky coarse alkali, 3 to 8 percent slopes_____.____ 153 M
sandy loams, 3 to 8 percent slopes___ 4 o) CccA Calhi loamy sand, moderately deep
AcD Ahwahnee and Auberry very rocky and deep over sill, strongly saline-
coarse sandy loams, 15 to 30 percent alkali, 0 to 3 percen* slopes__.__.__._. 149 ®
slopes_ - ... 1, 199 .1 || CdaA Calhi loamy sand, shallcw cver hard-
AcF Ahwahnee and Auberry very rocky pan variant, moderately saline-
coarse sandy loams, 30 to 75 percent alkali, O to 1 percent slopes_________ 664 0.1
slopes_ - . ... ... 4,010 .5 || CgA Chino loam, 0 to 1 percent slopes.__.__. 518 .1
AdC Ahwahnee and Vista coarse sandy CgaA Chino loam, slightly saline-alkali, 0 tc
loams, 8 to 15 percent slopes________ | 9,030 1.0 1 percent slopes_ . _ _______________ 5, 069 .6
AdD Ahwahnee and Vista coarse sandy CgbA Chino loam, moderately saline-alkali,
loams, 15 to 30 percent slopes_______ 1 29, 180 3.3 0 to 1 percent slopes._____._________ 571 .1
AdB Ahwahnee and Vista coarse sandy CgcA Chino lcam, strongly saline-alkali,
loams, 3 to 8 percént slopes__.____.__ 108 i 0 to 1 percent slopes.______________ 49| 0
AeB Ahwahnee and Vista rocky coarse CfA Chino fine sandy loam, 0 to 1 percent
sandy loams, 3 to 8 percent slopes. .. 138 0] slopes_. ... ______ 410 o
AeD Ahwahnee and Vista rocky coarse CfaA Chino fine sandy loam, slightly saline-
sandy loams, 8 to 30 percent slopes._{101, 864 11. 6 alkali, 0 to 1 percent slopes_________ 5, 580 .6
AeE Ahwahnee and Vista rocky coarse CibA Chino fine sandy loam, moderately
sandy loams, 30 to 45 percent slopes_| 32, 523 3.7 saline-alkali, 0 to 1 percent slopes__._ 56 (1)
ArD Ahwahnee and Vista very rocky coarse CeA Chino clay loam, 0 to 1 percent slopes. _ 298 | (1)
sandy loams, 15 to 30 percent slopes_| 7, 150 .8 || CeaA Chino clay loam, slightly saline-alkali,
ArF Ahwahnee and Vista very rocky coarse 0 to 1 percent slopes___.____._____ —en 2,313 .3
sandy loams, 30 to 75 percent slopes_| 12, 794 1.5 || CebA Chino clay loam, moderately saline-
AsA Alamo clay, 0 to 1 percent slopes__.___ 1, 835 .2 alkali, 0 to 1 percent slopes._______. 380 ®
AtB Atwater loamy sand, 3 to 8 percent ChD Coarsegold loam, 8 to 30 percent slopes.; 3, 842 .4
slopes_ . ... 2, 566 .31 ChF Coarsegold loam, 45 to 75 percent slopes.| 29, 381 3.4
AtA Atwater loamy sand, 0 to 3 percent CkD Coarsegold rocky loam, 15 to 30 per-
slopes_ . _ __ o ___.__ 3,316 .4 cent slopes_ ____ . ____ . ___.. 1, 425 .2
AwB Atwater loamy sand, moderawely deep CkF Coarsegold rocky loam, 30 to 75 percent
: and deep over hardpan, 3 to 8 per- slopes__ . 2,712 .3
cent slopes__________________.____. 1, 600 .2 || CmA Columbia fine sandy loam, 0 to 1 per-
AwA Atwater loamy sand, moderately deep cent slopes________________________ 1,018 .1
and deep over hardpan, 0 to 3 per- CmtA Columbia fine sandy loam, moderately
cent slopes____._.__ . ___.__.___._.- 4, 331 .5 deep and deep over rlzernple soils,
BeA Bear Creek loam, 0 to 3 percent slopes._ 612 .1 0 to 1 percent slopes_..____._.___.___ 1, 287 .1
BfA Borden fine sandy loam, 0 to 1 percent CmdA Columbia fine sandy loam, moderately
slopes__ __ . . _____.___. 1, 216 .1 deep and deep over hardpan, 0 to 1
BkA Borden fine sandy loam, slightly percent slopes._ . _ . __.____._.___- 552 .1
saline-alkali, 0 to 1 percent slopes_._| 1, 309 .11 CrB Columbia soils, channeled, 0 to 8 per-
BmA Borden loam, 0 to 1 percent slopes. _ .. 287 | () cent slopes. .. .o .. 168 Q)
BoA Borden loam, slightly saline-alkali, CoA Columbia loamy sand, 0 to 1 percent
0 to 1 percent slopes_______________ 362 | O slopes__ _ _ o o._.- 205 M
BzA Buchenau loam, 0 to 3 pereent slopes_ - 261 O] CotA Columbia loamy sand, over Temple soils,
BuA Buchenau fine sandy loam, 0 to 3 0 to 1 percent slopes_ _..._._..____._. 205 1 (9
percent slopes_..__________________ 112 ® CpA Columbia sandy loam, 0 to 1 percent
BvA Buchenau fine sandy loam, slightly slopes_ ... ___.. 261 ()
saline-alkali, 0 to 3 percent slopes_ .. 75 M CpdA Columbia sandy loam, moderately deep
ByA Buchenau fine sandy loam, strongly oversand, 0 to 1 percent slopes______. 78 ™
saline-alkali, 0 to 3 percent slopes_ . . 22 | (Y CuB Cometa sandy loams, 3 to 8 percent
CaA Cajon loamy sand, 0 to 1 percent slopes.| 1, 806 .2 slopes. - - - 37,414 4.3
CaaA Cajon loamy sand, slightly saline- CuC Cometa sandy loams, 8 to 15 percent
alkali, 0 to 1 percent slopes.___.____ 3, 006 .3 slopes_ oo .. 6,263 .7
CabA Cajon loamy sand, moderately saline- CuA Cometa sandy loams, 0 to 3 percent
alkali, 0 to 1 percent slopes_______.__ 205 0 slopes._ - e 489 .1
CacA Cajon loamy sand, strongly saline- CsB Cometa gravelly sandy loam, 3 to 8
alkali, 0 to 1 percent slopes_.______. 541 .1 percent slopes_..__________________ 1, 746 .2
ChaB Calhi loamy sand, slightly alkali, 0 to 8 CtB Cometa loam, 3 to 8 percent slopes__.__ 944 .1
percent slopes__.______ O, 1,011 .1 | CwB Cometa-Whitney sandy loams, 3 to 8
CbbB Calhi loamy sand, moderately alkali, percent slopes__.____.______.___.__. 1, 988 .2
0 to 8 percent slopes_ . _____________ 1, 156 .1 I CwC Cometa-Whitney sandy loams, 8 to 15
CcaA Calhi loamy sand, moderately deep percent slopes._.__._ . _________.____ 1,182 -1
and deep over silt, slightly saline- CyA Corning gravelly loam, 0 to 3 percent
alkali, 0 to 3 percent slopes___._____ 60 1 (1) slopes__ . . 142 1 ()

! Less than 0.1 percent.
687105—62——2
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TaBLE 1.—Approzimate acreage and proportionate extent of soils—Continued

Symbol Soil Acreage | Per- || Symbol Soil Acreage | Per-
cent cent
CyB Corning gravelly loam, 3 to 8 percent FgaA Fresno, El Peco, and Chino soils, slight-
slopes_ - . ____ 224 m Iy saline-alkali, O to 1 percent slopes__| 2, 600 0.3
DbD Daulton loam, 3 to 30 percent slopes__._} 11, 287 1.3 || FgbA Fresno, El Peco, and Chino soils, moder-
DaD Daulton fine sandy loam, 8 to 30 per- ately saline-alkali, 0 to 1 percent
cent slopes_________ . __.__________ 12, 872 1.5 slopes. .. _________._________._ 377 0]
DaB Daulton fine sandy loam, 3 to 8 per- FhbA Fresno, El Peco, and Lewis soils, mod-
cent slopes_.__.____ . ______._____ 455 .1 erately saline-alkali, 0 to 1 percent
DaE Daulton fine sandy loam, 30 to 45 slopes_ . _ . ____._._. 4, 879 .6
percent slopes.____________________ 1, 126 .1 || FhcA Fresno, El Peco, and Lewis soils,
DeB Daulton rocky fine sandy loam, 3 to 8 strongly saline-alkali, 0 to 1 percent
percent slopes_______.____________.__ 52 ® slopes_____ . _ . ________.______._.__ 548 1
DcE Daulton rocky fine sandy loam, 30 to FkaA Fresno, El Peco, and Pozo soils, slightly
45 percent slopes_ .- ___________.___ 4, 521 .5 saline-alkali, 0 to 1 percent slopes__._. 671 .1
DeB Delhi sand, 3 to 8 percent slopes.__.__._ 440 .1 |l FkbA Fresno, El Peco, and Pozo soils, moder-
DeA Delhi sand, 0 to 3 percent slopes_____.__ 690 .1 ately saline-alkali, 0 to 1 percent
DfA Delhi sand, moderately deep and deep slopes. - _ . ____.__ 500 .1
over hardpan, 0 to 3 percent slopes. - _ 634 .1 GaA Grangeville fine sandy loam, 0 to 1 per-
DpA Dinuba-El Peco fine sandy loams, slight-~ cent slopes________________________ 12, 522 1.4
ly saline-alkali, O to 1 percent slopes__{ 7, 400 .8 || GbA Grangeville fine sandy loam, slightly
DsA Dinuba-El Peco fine sandy loams, saline-alkali, 0 to 1 percent slopes.___._ 4, 517 .5
moderately saline-alkali, 0 to 1 per- GmA Grangeville sandy loam, 0 to 1 percent,
cent slopes_________________._______ 3, 495 .4 slopes__ - ... ___ 1, 003 .1
DmA Dinuba fine sandy loam, 0 to 1 percent GnA Grangeville sandy loam, slightly saline-
slopes_ . . __ ... __ 1, 884 .2 alkali, 0 to 1 percent slopes__________ 821 .1
DoA Dinuba loam, 0 to 1 percent slopes.___..__ 104 " GeA Grangeville fine sandy loam; over
DtA Dinuba-El Peco loams, slightly saline- Traver soils, 0 to 1 percent slopes____. 11, 459 1.3
alkali, 0 to 1 percentslopes___.______ 175 M GdA Grangeville fine sandy loam, over
DuA Dinuba-El Peco loams, moderately Traver soils, slightly saline-alkali, 0
saline-alkali, 0 to 1 percent slopes__ ._ 142 O] to 1 percentslopes_ . _______________ 1,917 .2
EdA El Peco-Dinuba fine sandy loams, GeA Grangeville fine sandy loam, moder-
strongly saline-alkali, 0 to 1 percent ately deep and deep over Temple
slopes__ .o .. 7, 691 .9 soils, 0 to 1 percent slopes. - . ______ 526 .1
FbA Foster loams, 0 to 1 percent slopes_____ 1, 876 .2 || GIA Grangeville fine sandy loam, deep over
FbaA Foster loams, slightly saline-alkali, 0 hardpan, 0 to 1 percent slopes__..__._ 877 .1
to 1 percentslopes_ - - __.__________ 351 ® GhA Grangeville fine sandy loam, deep over
FbbA Foster loams, moderately saline-alkali, alkali hardpan, 0 to 1 percent slopes._| 1, 257 .1
O to 1 percentslopes______._________ 392 m GkA Grangeville fine sandy loam, deep over
FbcA Foster loams, strongly saline-alkali, 0 alkali hardpan, slightly saline-alkali,
to 1 percentslopes_ - ______________ 272 m Oto 1 percentslopes..__..______.____ 552 .1
FbdA Foster loams, sandy substratum, 0 to 1 Gp Gravel pits_ . _____________._._______ 168 ®
percent slopes___.______.________.___ 19 D) GrA Greenfield coarse sandy loam, 0 to 3
FbeA Foster loams, moderately deep and percentslopes_._______________.____ 3, 510 .4
deep over Temple soils, 0 to 1 per- GrB Greenfield coarse sandy loam, 3 to 8
cent slopes_._____ . ______._______.___ 208 m percent slopes. __ .. ______.__._____ 373 O]
FcbA Foster loams, moderately deep and GuB Greenfield sandy loam, 3 to 8 percent
deep over Temple soils, moderately slopes. _ - _ .. _ ... ___.. 794 .1
saline-alkali, 0 to 1 percent slopes___ 34 ® GuA Greenfield sandy loam, 0 to 3 pereent
FaA Foster clay loam, 0 to 1 percent slopes._ _ 343 O] slopes__ - _ o o__._ 772 .1
FaaA Foster clay loam, slightly saline-alkali, GvA Greenfield sandy loam, moderately deep
0 to 1 percent slopes_ . __________.__ 877 .1 and deep over hardpan, 0 to 3 percent
FabA Foster clay loam, moderately saline- slopes_ _ . _ o _______ 1, 156 .1
alkali, 0 to 1 percent slopes_________ 254 M GvB Greenfield sandy loam, moderately deep
FacA Foster clay loam, strongly saline-alkali, and deep over hardpan, 3 to 8 percent,
0to 1 percentslopes_ . _____________ 153 ® slopes__ __ .. ___ . ___________.____ 821 .1
FdcA Foster-Chino loams, strongly saline- GsA Greenfield fine sandy loam, 0 to 3 per-
alkali, 0 to 1 percent slopes_________ 533 .1 centslopes. .. _____ .. ____..____._ 3, 167 .4
FecA Fresno and El Peco fine sandy loams, GsB Greenfield fine sandy loam, 3 to 8 per-
strongly saline-alkali, 0 to 1 percent cent slopes___.___ e 15 O]
slopes_ . __ . __ . ______.___ 32, 168 3.7 1 HaA Hanford fine sandy loam, 0 to 1 percent
FfcA Fresno and El Peco loams, strongly slopes__ _ . _____________ . ____._ 7, 613 .9
saline-alkali, 0 to 1 percentslopes.___.[ 6, 968 .8 1 HbA Hanford fine sandy loam, moderately
FebA , Fresno and El Peco fine sandy loams, deep and deep over hardpan, 0 to 1
moderately saline-alkali, 0 to 1 per- percentslopes__ . ______________.____ 3, 353 .4
centslopes_.____.____._._____._____ 5, 849 .7 | HfA Hanford sandy loam, 0 to 3 percent
FfbA Fresno and El Peco loams, moderately slopes. . ... 3, 323 .4
saline-alkali, 0.to 1 percent slopes..___| 5, 155 .6 || HhA Hanford sandy loam, moderately deep
FeaA Fresno and El Peco fine sandy loams, over sand, 0 to 3 percent slopes_______ 407 ®
slightly saline-alkali, 0 to 1 percent HgA Hanford sandy loam, moderately deep
slopes_ . - ..o ___. 4,711 .5 and deep over hardpan, 0 to 3 per-
FfaA Fresno and El Peco loams, slightly centslopes. .. ______________._____ 2,316 .3
saline-alkali, 0 to 1 percent slopes_____| 3, 853 .4 || HeB Hanford gravelly sandy loam, 3 to 8
percentslopes_____________________ 619 .1

! Less than 0.1 percent.
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TaBLE 1.—Approximate acreage and proportionate extent of soils—Continued

Symbol Soil Acreage | Per- Symbol Soil Acreage | Per-
cent cent
HdA Hanford (Ripperdan) fine sandy loam, PtA Pozo loam, moderately saline, 0 to 1
moderately deep and deep over silt, percent slopes_____________________ 2, 868 0.3
0 to 3 percentslopes.._.____________ 20, 825 2.4 3| PvA Pozo loam, strongly saline, 0 to 1 per-
HcA Hanford (Ripperdan) fine sandy loam, cent slopes_______________________._ 1, 593 .2
shallow variant, O to 3 percent slopes__ 149 ® PhA Pozo clay loam, 0 to 1 percent slopes. . 962 .1
HkB Hideaway very stony loam, 0 to 8 per- PkA Pozo clay loam, slightly saline, 0 to 1
centslopes.______________________. 1,123 .1 percent slopes_.___________________ 1, 048 .1
HkD Hideaway very stony loam, 15 to 30 PmA Pozo clay loam, moderately saline, 0 to
percentslopes_ ... .. _. .. .. _______ 172 O] 1 percent slopes_.__________.________ 216 O]
HmA Hildreth sandy clay, 0 to 3 percent PnA Pozo clay loam, strongly saline, 0 to 1
slopes.__________________________. 1, 634 .2 percent slopes_____________________ 97 O]
HnB Hildreth-San Joaquin complex, 0 to 8 RaA Ramona sandy loam, 0 to 3 percent
pereentslopes_ .. __________________ 254 ® slopes. .. e ____ 13, 532 1.5
HoD Holland sandy loam, 15 to 30 percent RaB Ramona sandy loam, 3 to 8 percent
slopes______.__.__ . 6, 531 .7 slopes_ .- ________ 768 .1
HoE Holland sandy loam, 30 to 45 percent RbA Ramona sandy loam, deep over hard-
slopes______ . ________________. 7, 247 .8 pan, 0 to 3 percent slopes__________. 440 .1
HrE Holland roeky sandy loamn, 30 to 45 per- RcA Raynor clay, 0 to 3 percent slopes___._ 172 O]
centslopes________________________ 4, 204 .5 || ReB Raynor clay, 3 to 8 percent slopes_____| 1,097 .1
HsB Hornitos gravelly sandy loam, 3 to 8 RdA Redding gravelly loam, 0 to 3 percent
percentslopes_..___._ . .._.__ . _ 567 .1 slopes__ .. .. 981 .1
HsD Hornitos gravelly sandy loam, 8 to 30 RdC Redding gravelly loam, 3 to 15 percent
percentslopes. ___________._____.___ 448 .1 slopes_ _ . ____.____ 1, 783 .2
HvD Hornitos very rocky sandy loam, 8 to 30 RfC Redding gravelly sandy loam, 3 to 15
percentslopes_ ... .. . . _________ 1, 783 .2 percent slopes____ . _______________ 1,033 .1
JyA Jesbel gravelly clay loam, 0 to 3 percent RgC Redding-Raynor complex, 3 to 15 per-
slopes_ _ _ ______ ___ . ____._. 187 ! cent slopes______________________._ 1, 828 .2
JeA Jesbel clay, 0 to 3 percent slopes________ 78 O] Rh Riverwash__________________________ 3, 506 .4
JgB Jesbel gravelly clay, 3 to 8 percent Rk Rock land, Hornitos soil material______ 246 ®
slopes__ _ __ ____ ________________.__ 26 m RmB Rocklin rocky sandy loam, pumiceous
LeA Lewis loam, slightly saline-alkali, 0 to 1 variant, 3 to 8 percent slopes_ ______ 41 O]
percent slopes_____________________ 940 .1 RmD Rocklin rocky sandy loam, pumiceous
LwA Lewis loam, moderately saline-alkali, 0 variant, 8 to 30 percent slopes______ 593 .1
to 1 percent slopes________________. 783 .1}l RtA Rossi silt loam, strongly saline-alkali,
MaA Madera fine sandy loam, 0 to 3 percent 0 to 1 percent slopes_______________ 630 .1
slopes__. _________________________ 14, 077 1.6 || RsA Rossi silt loam, moderately saline-
MdA Madera-Lewis complex, slightly saline- alkali, 0 to 1 percent slopes_._..._.__ 563 .1
alkali, 0 to 1 percent slopes_________ 1, 406 .2 || RrA Rossi silt loam, slightly saline-alkali,
MbA Madera loam, 0 to 3 percent slopes____| 2, 689 .3 0 to 1 percent slopes_______________ 407 | (M
McA Madera-Alamo complex, 0 to 1 percent RoA Rossi clay loam, slightly saline-alkali,
slopes___ . _________ 291 O] 0 to 1 percent slopes_______________ 996 .1
MoA Marguerite loam, 0 to 3 percent slopes. _ 653 .1 || RpA Rossi clay loam, strongly saline-alkali,
MrA Marguerite loam, slightly saline-alkali, 0O to 1 percent slopes____________.__. 201 M
0 to 3 percent slopes_______________ 11 ") SaA San Joaquin sandy loams, 0 to 3 percent
MsA Marguerite loam, moderately saline- slopes__ . . _____ 63, 344 7.2
alkali, O to 3 percent slopes__ . ______ 86 m SbA San Joaquin-Alamo complex, 0 to 3
MmA Marguerite clay loam, 0 to 3 percent percent slopes_____________________ 1, 085 .1
slopes__ . __ ____ ___________________ 280 O] ScB San Joaquin-Whitney sandy loams, 0
MnA Marguerite clay loam, moderately to 8 percent slopes._______.____.____ 373 M
saline-alkali, 0 to 3 percent slopes. . 22 O] SyB Sesame sandy loam, 3 to 8 percent
MtB Montpellier coarse sandy loam, 3 to 8 slopes_ .- ___._.. 1,085 .1
percent slopes__._ ... ___ . ______._. 574 .1 ]| SnB Sesame rocky sandy loam, 3 to 8 per-
MtC Montpellier coarse sandy loam, 8 to 15 cent slopes___._______ . ______.____ 41 ®
percent slopes_____________________ 1, 559 .2 | SeB Sesame loam, 3 to 8 percent slopes__.._ 295 "
PbA Pachappa fine sandy loam, slightly SeC Sesame loam, 8 to 15 percent slopes____ 71 ®
saline-alkali, 0 to 1 percent slopes___| 8, 508 1.0 4| SkC Sesame rocky loam, 8 to 15 percent
PaA Pachappa fine sandy loam, 0 to 1 per- slopes__.______ . ___. 101 ™
cent slopes_..________________.____. 7,781 .9 || TdA Temple loam, 0 to 1 percent slopes.. . .. 22 0]
PcA Pachappa sandy loam, 0 to 1 percent ThA Temple clay loam, 0 to 1 percent slopes. 936 .1
slopes. .. .. _____ 668 .1 || TaA Temple clay, 0 to 1 percent slopes_____ 283 ®
PdA Pachappa sandy loam, slightly saline- TeA Temple loam, slightly saline, 0 to 1
alkali, O to 1 percent slopes.________ 4, 409 .5 percent slopes___ . ___.____________ 116 )
PeA Pachappa sandy loam, moderately deep TcA Temple clay loam, slightly saline, 0 to
and deep over hardpan, slightly saline- 1 percent slopes____ . _________._____ 601 .1
alkali, 0 to 1 percent slopes_ __ . _.___ 388 m Tf Terrace escarpments.. - ___.___.___.____ 380 ®
PfA Porterville clay, 0 to 3 percent slopes___ 339 M TgF Tollhouse rocky coarse sandy loam,
PfB Porterville clay, 3 to 8 percent slopes. __ 567 .1 30 to 75 percent slopes._ - .. _________ 3, 320 .4
PgB Porterville rocky clay, 3 to 8 percent, TkC Trabuco rocky loam, 8 to 15 percent
slopes__ .. ___________________.. 160 Q) slopes_ . . _..__ 179 ®
PoA Pozo loam, 0 to 1 percent slopes_______ 2, 458 .3 || TkF Trabuco rocky loam, 45 to 75 percent
PsA Pozo loam, slightly saline, 0 to 1 per- slopes. ... 1, 641 .2
cent slopes___ . ___________________ 5, 811 .7 i ThE Trabuco loam, 15 to 45 percent slopes. - 500 w1

! Less than 0.1 percent,
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TABLE 1.—Approzimate acreage and proportionate extent of soils—Continued

Symbol Soil Acreage | Per- Symbol Soil Acreage | Per-
cent cent
ToA Traver loam, strongly saline-alkali, 0 ' VsB Vista-Sesame complex, 3 to 8 percent
to 1 percent slopes_ . ... __.__._ 7, 553 0.9 slopes. - - . 959 0.1
'mA Traver loam, slightly saline-alkali, 0 WaB Whiterock rocky fine sandy loam, 3 to
to 1 percent slopes_____ ... __._.__ 1, 706 .2 8 percent slopes_ .. __________.______ 56 O]
TnA Traver loam, moderately saline-alkali, Wak Whiterock rocky fine sandy loam, 30 to
0 to 1 percent slopes.._.______._..___ 8, 501 1.0 45 percent slopes_ . _._________.__. 138 O]
TpA Traver-Chino complex, slightly saline- WbD Whiterock very rocky fine sandy loam,
alkali, 0 to 1 percent slopes_._.______ 1,231 .1 8 to 30 percent slopes________.__.____ 470 1
TrA Traver-Chino complex, moderately sa- WiB Whitney fine sandy loam, 3 to 8 per-
line-alkali, 0 to 1 percent slopes._.__.. 2, 309 .3 cent slopes. .. _______________._ 10, 466 1.2
TsA Traver, Fresno, and El Peco fine sandy WIC Whitney fine sandy loam, 8 to 15 per-
loams, moderately saline-alkali, 0 to cent slopes__________ . ______.__ 895 .1
1 percent slopes. - _______ .- 201 ® WmA Whitney loam, 0 to 3 percent slopes___ 37 O]
TtA Traver, Fresno, and El Peco fine sandy WmB Whitney loam, 3 to 8 percent slopes___ 90 0]
loams, strongly saline-alkali, 0 to 1 WmC Whitney loam, 8 to 15 percent slopes__ 19 M
percent slopes__ .. __ ... .- 183 ® wnD Whitney sandy loam, 15 to 30 percent
TuB Trigo fine sandy loam, 3 to 8 percent slopes, eroded. _ .. _ . ________._____ 757 .1
SIOPeS . _ oo 1,779 .2 || WiB Whitney-Trigo fine sandy loams, 3 to 8
TuC Trigo fine sandy loam, 8 to 15 percent percent slopes__ . _________________ 2,413 .3
SlOPeS._ e 560 .1 ]| WrB Whitney and Rocklin sandy loams, 3 to
TvB Trigo-Cometa sandy loams, 3 to 8 per- 8 percent slopes__ ... __.________ 6, 516 .7
cent slopes. ... ... .- 873 .1l WrC Whitney and Rocklin sandy loams, 8
TwA Tujunga loamy sand, 0 to 3 percent to 15 percent slopes____________.____ 5, 427 .6
slopes_ . e 20, 504 2.3 |} WoC Whitney and Rocklin gravelly sandy
TwB Tujunga loamy sand, 3 to 8 percent loams, 3 to 15 percent slopes___.____ 477 .1
SlOPeS_ . - o e 257 | WxA Wunjey very fine sandy loam, strongly
TxA Tujunga loamy sand, moderately deep saline-alkali, 0 to 1 percent slopes..__ 910 .1
and deep over hardpan, 0 to 3 per- WvA Wunjey very fine sandy loam, moder-
cent slopes_.__..___ e 642 .1 ately saline-alkali, 0 to 1 percent
TzB Tujunga and Hanford soils, channeled, slopes_ . 668 .1
0 to 8 percent slopes___ ... ___.__.___ 2,749 .3 || WuA Wunjey very fine sandy loam, slightly
TyA Tujunga loamy sand, moderately deep saline-alkali, 0 to 1 percent slopes__ 563 .1
and deep over silt, 0 to 3 percent WyB Wunjey very fine sandy loam, strongly
SlOPeS. - - - oo 93 ® saline-alkali, channeled, 1 to' 8 per-
VaA Visalia fine sandy loam, 0 to 1 percent cent slopes.__.. e 388 | (O
slopes_ .o 4,730 .5 || ZaB Zaca clay, 3 to 8 percent slopes_ .. ____ 675 L1
VdA Visalia sandy loam, 0 to 3 percent ater . oo 3, 890 .4
SlOPeS_ w oo e 2, 134 .2 Intermittent water_ . . ____________ 1, 906 .2
VnA Visalia sandy loam, moderately deep Towns (not surveyed) .. .________ 1,738 .2
over sand, 0 to 3 percent slopes___.. 310 ®
Total - o L 874, 880 98.8

! Less than 0.1 percent.

scattered individual specimens, as well as clusters, of
ponderosa pine and incense-cedar.
The slopes are comparatively gentle to steep. Rock
outcrops are common,
Small tracts sufficiently free of rock outcrops and rela-
tively gently sloping have been used for hay and small
grain. but the predominant use of these soils is wood-
land range. Where rock outcrops are numerous, wood-
land range is essentially the only use.
Ahwahnee and Auberry coarse sandy loams, 8 to 15
percent slopes (AaC).—These soils occur extensively in the
upper foothills of the Sierra Nevada.
Representative profile of Ahwahnee coarse sandy loam:

0 to 8 inches, grayish-brown and slightly hard® (dark-brown
and very friable when moist) coarse sandy loam; slightly

acid; moderate, fine, granular structure; moderate in or-
ganic matter; in undisturbed areas the surface is covered

with a thin layer of litter and partially decomposed grasses,
herbs, and woody materials.

8 to 22 inches, light-brown and hard (dark yellowish-brown
and very friable when moist) coarse sandy loam; contains

1 All terms for soil color and consistence in this report are for
dry soil, unless otherwise stated.

slightly more clay than the horizon above;

very weak,

medium, subangular blocky structure to essentially massive;
medium acid.
22 to 36 inches, light-brown and hard (dark yellowish-brown
and very friable when moist) coarse sandy loam; contains
slightly more clay than the surface horizon and numerous
sharp, gritty particles of disintegrated granitic rock; me-
dium acid ; essentially massive.
36 to 60 inches, light-brown and hard (dark yellowish-brown
and very friable when moist) coarse sandy loam; contains
many partially disintegrated fragments of coarse-textured
granitic rock; grades into disintegrated, coarse-textured,
granitic bedrock.

The depth to the decomposing parent rock may be
only 48 inches. There are some rock outcrops. Included
are areas in which there is very little or no increase in
clay in the subsoil and in which the subsoil is essen-
tially massive.

Representative profile of Auberry coarse sandy loam:

0 to 7 inches, grayish-brown and slightly hard (dark-brown
and friable when moist) coarse sandy loam; moderate, fine
and medium, granular structure; slightly acid; moderate in
organic matter; in undisturbed areas the surface is covered
with a thin layer of litter and partially decomposed grasses,
herbs, and woody materials.
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7 to 12 inches, pale-brown and hard (dark grayish-brown and
friable when moist) heavy sandy loam; weak, medium and
fine, subangular blocky structure; medium acid.

12 to 16 inches, brown and hard (dark-brown and friable
when moist) gritty loam with colloidal coatings; weak,
medium, subangular blocky structure; medium acid.

16 to 35 inches, brown and very hard (dark yellowish-brown‘

and firm when moist) light sandy clay loam with colloidal
coatings; moderate, coarse and very coarse, angular blocky
structure ; strongly acid.

35 to 42 inches, pale-brown and slightly hard (yellowish-brown
and friable when moist) gritty loam with some colloidal
coatings; weak, medium and fine, subangular blocky struc-
ture; medium acid. :

42 inches -, very pale brown (variable yellowish-brown to
dark-gray when moist) loamy sand derived from weathered
parent rock; massive; neutral; unweathered rock occurs at
variable depths below this.

The principal variations are in depth to and hardness
of the underlying bedrock. The depth may vary from
36 to 60 inches, and, in addition, several feet of weath-
ered parent rock may underlie the profile.

Both soils have good natural drainage. Surface runoff
1s slow. TInternal drainage is rapid in the Ahwahnee
soil and medium to moderately slow in the Auberry soil.
The effective rooting zone is deep in both soils but
deeper in the Auberry soil. The moisture-holding capac-
ity and natural fertility are moderate, and the erosion
hazard is slight.’

Use and management.—These soils are used mainly
for woodland range, but small tracts at the lower eleva-
tions have been used for hay and small grain.

A number of range studies have been conducted on
these and similar soii‘. at the San Joaquin Experimental
Range near O'Neals. These studies indicate that good-
quality forage consisting principally of broadleaf filaree,
soft chess, and foxtail fescue can be produced only for
a limited period each year. This period usually extends
from about the first of February to the first of June.
During this interval of approximately 4 months, tem-
perature and moisture are most favorable and the
forage is sufficiently balanced in crude protein, crude
fiber, minerals, and vitamins so that the animals stay in
good condition and increase in weight. For the rest of
the year, the quality of the forage 1s poor. During the
dry period in summer and early in fall, the forage is
deficient in crude protein, in minerals, and probably in
vitamin A. Tt remains relatively high in crude fiber
(carbohydrates), but unless a protein supplement is fur-
nished, the animals will lose weight or barely maintain
weight. .

Although new green growth appears within a few
days after the first effective fall rains, studies indicate
that, until about the end of January, the forage is insuf-
ficient to more than maintain animal weight. Low tem-
peratures restrict new growth, and the rains reduce the
value of the old growth by dissolving and removing the
minerals and other nutrients. Supplemental feed con-
taining both proteins and carbohydrates is required dur-
ing this period to maintain or Improve animal weight
and condition. The amount of supplemental feed can
be gradually decreased as the green forage becomes more
abundant and more nutritious late in winter. About the
first of February, the forage becomes adequate and the
feeding of supplements can be discontinued.

Fertility studies have shown that these soils have a
nitrogen deficiency for grasses and a sulfur deficiency

fully controlled burning is becomin

for legumes. The most economical way to correct these
deficiencies and improve the quantity and quality of the
forage is to apply fertilizers containing nitrogen and
sulfur. The naturally occurring annual legumes—Span-
ishclover (deervetch), maiden (littlehead) clover, tree
(foothill) clover, and tomcat clover—as well as intro-
duced annual legumes—burclover, rose clover, subter-
ranean clover, and crimson clover—respond to sulfur,
although not always in the season of application. In
turn the legumes supply nitrogen for the grasses. The
effect of sulfur is greatest on transition areas between
slopes and swales and on north slopes; it is least in the
swales, presumably because the soils are higher in organic
matter and somewhat finer textured and contains more
sulfur naturally. The swale areas also respond to phos-
phorus. Both sulfur and phosphorus can be supplied by
applying superphosphate.

Brush control is important in maintaining forage pro-
duction on these soils. Trees create less of a problem
than brush, but they can reduce forage production if
they shade more than one-third of the surface. Care-
a common way of
reducing the amount of brush and other undesirable
vegetation. A

Good sites exist in places for the construction of ponds.
Such ponds can be used bhoth to water stock and to
irrigate supplemental pastures. Irrigated pastures of
grasses and legumes can help to stabilize range opera-
tions. (Capability unit IVe~1; natural land type E;;
Storie index rating 57)

Ahwahnee and Auberry coarse sandy loams, 15 to
30 percent slopes (AaD).—These soils are similar to
Ahwahnee and Auberry coarse sandy loams, 8 to 15 per-
cent slopes, except for stronger slopes. Runoff is me-
dium, and the erosion hazard is moderate.

Use and management.—These soils are used for wood-
land range. Because of the strong slopes, cultivation is
difficult under most circumstances. Range use and man-
agement are about the same as for Ahwahnee and
Auberry coarse sandy loams, 8 to 15 percent slopes.
(Capability unit VIe-4; natural land type E;; Storie
index rating 47)

Ahwahnee and Auberry rocky coarse sandy loams,
8 to 30 percent slopes {AbD}.—These rolling and hilly soils
are extensive. Rock outcrops are numerous, but the
soils are otherwise similar to Ahwahnee and Auberry
coarse-sandy loams, 8 to 15 percent slopes. Surface run-
off is slow to medium. The depth of the root zone is’
variable because of the presence of boulders or bedrock.
Typically, the root zone is deep in the areas free of rock
outcrops. The moisture-holding capacity and the natural
fertility are moderate to low, depending on the depth
to bedrock. The erosion hazard is slight to moderate.

Use and management.—Because of the boulders and
rock outcrops, these soils are all in woodland range.
The range management needed is about the same as for
Ahwahnee and Auberry coarse sandy loams, 8 to 15 per-
cent slopes. (Capability unit VIe-4; natural land type
E;; Storie index rating 32)

Ahwahnee and Auberry rocky coarse sandy loams,
30 to 45 percent slopes (AbE).—Stronger slopes and
slightly shallower profiles are the principal differences
between these soils and Ahwahnee and Auberry rocky
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coarse sandy loams, 8 to 80 percent slopes. Runoff 1s
rapid, and the erosion hazard 1s severe.

Use and management.—Steep slopes and rock outcrops
are the principal reasons why these soils are best suited
to and generally used for woodland range. Because of
rapid runoff these soils absorb somewhat less moisture
than Ahwahnee and Auberry rocky coarse sandy loams,
8 to 30 percent slopes. Brush control is likely to be
more difficult on these soils because of the stronger
slopes, and fertilizing is not feasible. Otherwise, the two
units are used and managed in about the same way.
(Capability unit VIIe—; natural land type Fn.; Storie
index rating '9)

Ahwahnee and Auberry rocky coarse sandy loams,
3 to 8 percent slopes {AbB).—Except for having gentler
slopes, these soils are much like Ahwahnee and Auberry
rocky coarse sandy loams, 8 to 30 percent slopes. The
depth of the profile is the same or slightly greater.
Runoff is slow, and the erosion hazard is slight. These
soils are inextensive.

Use and management—In use and management, these
soils are similar to Ahwahnee and Auberry rocky coarse
sandy loams, 8 to 30 percent slopes. (Capability unit
VIe-4; natural land type E4; Storie index rating 42)

Ahwahnee and Auberry very rocky coarse sandy
loams, 15 to 30 percent slopes (AcD).—A large proportion
of these soils consists of rock outcrops, and the profiles
in general are somewhat shallower than those of Ahwah-
nee and Auberry rocky coarse sandy loams, 8 to 30 per-
cent slopes. Runoff is medium, and the erosion hazard
is severe.

Use and management—These soils are used exclu-
sively for woodland range. They are used and managed
in about the same way as Ahwahnee and Auberry rocky
coarse sandy loams, 8 to 30 percent slopes. Brush control
is more difficult, and fertilizing is not feasible. Capabil-
ity unit VIIe-4; natural land type Ei.; Storie ndex
rating 15)

Ahwahnee and Auberry very rocky coarse sandy
loams, 30 to 75 percent slopes (AcF).—Except that they
have steeper slopes and slightly shallower profiles, these
soils are similar to Ahwahnee and Auberry very rocky
coarse sandy loams, 15 to 30 percent slopes. Runoff is
rapid, and the erosion hazard Is severe.

Use and management.—These soils are all in woodland
range. They are used and managed in about the same
way as Ahwahnee and Auberry very rocky coarse sandy
loams, 15 to 30 percent slopes. (Capability unit VIIe—4;
natural land type Ei;; Storie index rating 9)

Ahwahnee and Vista coarse sandy loams, 8 to 15
percent slopes (AJC).—These soils occur extensively in the
lower foothills of the Sierra Nevada. They are at lower
elevations and receive less rainfall than the Ahwahnee
and Auberry soils. Consequently, the Ahwahnee soil
differs in some ways from the Ahwahnee soils mapped
with Auberry soils. The surface soil contains somewhat
less organic matter, is slightly lighter colored, and tends
to be harder and nearly massive when dry. The reaction
is slightly less acid, and the depth to the parent rock is
slightly less.

The Vista soil is essentially the same as the one de-
scribed under the heading “Vista Series.” It is relatively
more extensive in the lower lying areas of this mapping
unit.

1951, NO. 11

Use and management.—These soils are used mainly for
woodland range, but small tracts have been used for
hay and small grain. These soils are used and managed
in about the same way as Ahwahnee and Auberry coarse
sandy loams, 8 to 15 percent slopes. (Capability unit
IVe-1; natural land type E;;-Storie index rating 49)

Ahwahnee and Vista coarse sandy loams, 15 to 30
percent slopes (AdD).—Except for having stronger slopes,
these soils are similar to Ahwahnee and Vista coarse
sandy loams, 8 to 15 percent slopes. Runoff is medium,
and the erosion hazard is moderate.

Use and management.—These soils are used for wood-
land range. Because of the slopes, cultivation is dif-
ficult in most places. In use and management, these
soils are similar to Ahwahnee and Auberry coarse sandy
loams, 15 to 30 percent slopes. (Capability unit VIe—4;
natural land type E;; Storie index rating 39)

Ahwahnee and Vista coarse sandy loams, 3 to 8 per-
cent slopes (AdB)—These soils are similar to Ahwahnee
and Vista coarse sandy loams, 8 to 15 percent slopes,
except for having more gentle slopes. Runoft is slow,
and the erosion hazard is slight.

Use and management.—Woodland range is the prin-
cipal use of these soils. Use and management are about
the same as for Ahwahnee and Vista coarse sandy loams,
8 to 15 percent slopes.

Small tracts have been planted to small grain for hay
or grain. Phosphorus and = little nitrogen are most
likely to produce a response from small grain. Care
should be taken to minimize erosion if these soils are cul-
tivated. (Capability unit IITe-1; natural land type K;;
Storie index rating 51)

Ahwahnee and Vista rocky coarse sandy loams, 3 to
8 percent slopes (AeB).—These soils are inextensive. They
are like Ahwahnee and Vista rocky coarse sandy loams,
8 to 30 percent slopes, except that they are more gently
sloping and have slightly deeper profiles. Runoff is slow,
and the erosion hazard is slight.

Use and management.—In use and management these
soils are similar to Ahwahnee and Vista rocky coarse
sandy loams, 8 to 30 percent slopes. (Capability unit
VIe—4; natural land type E,; Storie index rating 39)

Ahwahnee and Vista rocky coarse sandy loams, 8 to
30 percent slopes (AeD).—These rolling and hilly soils
are extensive. Rock outcrops are numerous (fig. 6), but
otherwise these soils are similar to Ahwahnee and Vista
coarse sandy loams, 8 to 15 percent slopes. Runoff is
slow to medium. The effective rooting depth is variable

rocky coarse sandy loam in the Ahwahnee and
Vista complex.

Figure 6.—Vista
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because of the presence of boulders and bedrock. Typi-
cally, the root zone is moderately deep to deep in areas
free of rock outcrops. The moisture-holding capacity
and the natural fertility are moderate to low, depend-
ing on the depth to bedrock. The erosion hazard is
slight to moderate.

Use and management.—Boulders and rock outcrops
restrict the use of these soils to woodland range. Range
management is about the same as for Ahwahnee and
Auberry coarse sandy loams, 8 to 15 percent slopes.
(Capability unit VIe—4; natural land type E,; Storie
index rating 25)

Ahwahnee and Vista rocky coarse sandy loams, 30
to 45 percent slopes (AeE).—Stronger slopes and slightly
shallower profiles are the principal differences between
these soils and Ahwahnee and Vista rocky coarse sandy
loams, 8 to 30 percent slopes. Runoff is rapid, and the
erosion hazard 1s severe.

Use and management.—These soils are used only for
woodland range. Because of rapid runoff, they absorb
somewhat less moisture and produce somewhat less for-
age than Ahwahnee and Vista rocky coarse sandy loams,
8 to 30 percent slopes. In use and management the two
units are similar. Brush control is likely to be more of
a problem on these soils because of the stronger slopes,
and fertilizing is not feasible. (Capability unit VIIe—4;
natural land type Eip; Storie index rating 11)

Ahwahnee and Vista very rocky coarse sandy loams,
15 to 30 percent slopes (ArD).—A large proportion of
these soils consists of rock outcrops. The profiles are
somewhat shallower, on the average, than those of Ah-
wahnee and Vista rocky coarse sandy loams, 8 to 30
percent slopes. Runoff is medium, and the erosion
hazard is severe.

Use and management.—These soils are used exclusively
for woodland range. They are used and managed in
about the same way as Ahwahnee and Vista rocky coarse
sandy loams, 8 to 30 percent slopes, but they produce
considerably less forage because of the large proportion
of rock outcrops. Brush control is more difficult, and
fertilizing is not feasible. (Capability unit VIIe—4;
natural land type E;»; Storie index rating 13)

Ahwahnee and Vista very rocky coarse sandy loams,
30 to 75 percent slopes (Arf).—Except for steeper slopes
and slightly shallower profiles, these soils are similar
to Ahwahnee and Vista very rocky coarse sandy loams,
15 to 30 percent slopes. Runoff is rapid, and the erosion
hazard is severe.

Use and management.—These soils are all used for
woodland range. In use and management they are
similar to Ahwahnee and Vista very rocky coarse sandy
loams, 15 to 30 percent slopes. They produce somewhat
less forage, however, because of greater runoff. Also,
brush control is more difficult, and fertilizing is not
feasible. (Capability unit VIIe—4; natural land type
Ey;; Storie index rating 8)

Alamo Series

The soils of the Alamo series are dark-colored, poorly
drained clays overlying an iron-silica hardpan. They
occupy small depressions, chiefly within areas of San
Joaquin or Madera soils, which are lighter colored, well

drained, sandy, hardpan soils on the low terraces. The
parent material of the Alamo soils was derived from a
wide variety of rocks; granitic materials predominate.
The vegetation consists largely of annual grasses, herbs,
and weeds.

A few individual areas of these soils are large enough
to be shown separately on the map, but most areas were
mapped in complexes with San Joaquin or Madera soils.

Because of the small size of the individual areas and
their usually complex occurrences,. these soils are used
in much the same way as the well-drained adjacent soils,
principally for dryfarmed grain or for range. Fine
texture, a shallow effective rooting zone, and poor drain-
age restrict their use.

Alamo clay, 0 to 1 percent slopes (AsA).—This dark-
colored soil occurs in depressions on old low terraces in
the central part of the Area. It is associated with San
Joaquin and Madera soils. Very few areas are more
than 10 acres in size.

Representative profile:

0 to 12 inches, gray and extremely hard (very dark gray and -
extremely firm when moist) clay; slightly acid; strong,
very coarse, blocky structure; low in organic matter.

12 to 22 inches, gray and extremely hard (dark-gray and ex-
tremely firm when moist) clay with colloidal coatings;
strong, very coarse, blocky structure; neutral, becoming dis-
tinctly mottled and mildly alkaline in the lower part; a mat
of fine, flattened roots may occur at the abrupt lower
boundary.

22 to 30 inches, reddish-brown (darker reddish-brown when
moist), indurated, iron-silica hardpan; small amount of
lime, principally in the seams, and some dark manganese
stainings; most strongly indurated in the upper portion.

30 to 60 inches, pale-brown and very hard (brown and firm
when moist), massive and softly consolidated, gritty sandy
loam to sandy clay loam; a few strong-brown mottlings and
stainings; slightly calcareous, the lime being in thin seams;
moderately alkaline.

The principal variations are in the depth to and the
thickness and hardness of the hardpan layer. In most
places the clay just above the hardpan is mottled, prob-
ably as a result of periodic waterlogging. Included are
a few areas in which the hardpan layer is lacking but
the profile is otherwise like the representative profile
described.

This soil is poorly drained; internal drainage is very
slow, and runoff is ponded. The root zone is shallow,
and the available water holding capacity is moderate.
The natural fertility is low. Erosion is no problem,.
and some areas occasionally receive depositions from
the higher lying associated soils. This soil is free of
excess salts or alkali,

Use and management.—This soil is used mainly for
dryfarmed small grain, principally barley. Some areas
are in range. ‘

Because of its fine texture, this soil is difficult to cul-
tivate. When dry, it forms large, extremely hard clods,
and it sticks to implements when wet. As it is usually
cultivated along with the coarser textured adjacent soils,
it is usually worked when rather moist, and implements
frequently become stuck. In wet years, crops are
drowned. In dry years when the surrounding sandy
soils produce very little, yields on this soil may be fairly
good.

Drainage is not generally feasible but is possible in
places. Drained areas are fairly productive. (Capability
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unit ITTw-5; natural land type Cis; Storie index rat-
ing 13)

Atwater Series

The soils of the Atwater series are well drained and
very deep. They were derived from somewhat older,
wind-reworked, granitic alluvium and typically occur
on the leeward side of present or abandoned stream
‘courses, principally on low terraces. The slopes are
typically undulating to gently sloping. The surface
soil is coarse textured, but there is enough clay in the
subsoil to increase the water-holding capacity and fer-
tility. In places, a hardpan substratum of an older,
unrelated soil underlies the profile. Annual grasses and
herbs are the principal vegetation.

The related but more recent Delhi soils have no ac-
cumulation of clay in the subsoil. They are more rapidly
permeable than the Atwater soils and consequently are
droughty.

The Atwater soils are used mainly for dryfarmed
grain and for range. Wind erosion of fallow fields is
a problem. Small areas have been planted to irrigated
crops, including cotton, barley, alfalfa, grain sorghum,
grapes, and orchard crops.

Atwater loamy sand, 3 to 8 percent slopes (AtB).—This
gently sloping soil is found principally along Berenda
Creek, but smaller areas are scattered throughout the
low terraces and alluvial fans of the Fresno and Chow-
chilla River systems.

Representative profile:

0 to 24 inches, pale-brown and soft (dark-brown and very
friable when moist) loamy sand; slightly acid; very weak,
very fine, granular structure when moist, and essentially
massive when dry; very low in organic matter.

24 to 39 inches, pale-brown and hard (dark-brown and friable
when moist) heavy sandy loam with colloidal coatings;
neutral; weak, medium, subangular blocky structure.

39 to 60 inches -, yellowish-brown and slightly hard (dark
yellowish-brown and very friable when moist) sandy loam;
neutral ; massive.

The principal variations are in the depth to and the
clay content of the subsoil, The texture of the subsoil
ranges from heavy sandy loam to heavy loam or light
sandy clay loam. A

This soil is well drained. Runoff is slow, and internal
drainage is moderately rapid. The rooting zone is very
deep, and the available water holding capacity and the
natural fertility are moderate. The hazard of erosion,
principally by wind, is severe if the soil is improperly
cultivated. The soil is free of excess salts and alkali.

Use and management—This soil is used mostly for
dryfarmed grain, principally barley, and for range. A
small area is irrigated and used chiefly for cotton, barley,
alfalfa, grain sorghum, grapes, and orchard crops.

If dryfarmed this soil is not subject to water erosion,
because of the rapid infiltration, but while the soil is
fallow wind erosion is frequently severe, and adjacent
roads are sometimes covered with sand. In spite of this,
surface mulching is not a general practice, apparently
because the soil is commonly used in conjunction with
soils less susceptible to wind erosion. Wherever surface
mulching to control soil drifting is possible, it should
prove beneficial.
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Commonly, dryfarmed small grain is not fertilized, but
in extensive fertilization trials on Atwater soils it has
generally shown a response to phosphorus. Nitrogen
alone has not increased yields, Eut small amounts of
nitrogen added to phosphorus have resulted in profitable
yield increases. Potash has not increased yields.

Irrigated crops on Atwater soils are most likely to
respond to nitrogen. If legumes have been turned under
recently, the response to nitrogen is less. Phosphorus
has not increased yields of nonleguminous crops, but it
and sulfur may benefit legumes. Large heads of water
are needed to irrigate this soil; consequently, care is
needed to prevent erosion. The contour check method
of irrigation is least likely to cause erosion. (Capability
unit I1Ie—4; natural land type Aj; Storie index rating
68)

‘Atwater loamy sand, 0 to 3 percent slopes (AtA).—This
soil is similar to Atwater loamy sand, 3 to 8 percent
slopes, except for having more gentle slopes. Runoff is
very slow.
~ Use and management.~—This soil is used for the same
crops as Atwater loamy sand, 3 to 8 percent slopes, but
a larger proportion has been leveled and irrigated.
Deep cuts have been made in places. As a result, the
surface soil is variable in thickness, and the subsoil and,
in places, the parent material are exposed. Because of
this, the growth of crops is uneven, and such differences
may persist for a considerable period after leveling.
(Capability unit ITe—4; natural land type Aj; Storie
index rating 76)

Atwater loamy sand, moderately deep and deep over
hardpan, 3 to 8 percent slopes (AwB).—This soil is similar
to Atwater loamy sand, 3 to 8 percent slopes, except
that it is underlain, generally at depths of 40 to 50
inches, by a hardpan, or semiconsolidated substratum,
similar to that underlying the San Joaquin and Madera
soils. In a few places, the depth to the hardpan is as
little as 18 inches, usually as a result of leveling. The
root zone is moderately deep to deep. Where the hard-
pan is at a moderate depth, the water-holding capacity
1s somewhat reduced.

Use and management.—This soil is used in much the
same way as Atwater loamy sand, 3 to 8 percent slopes.
It cannot be leveled and 1irrigated so readily, because
of the restricted depth to the hardpan. Yields are more
variable. Care must be taken to prevent overirrigation,
which can result in waterlogging and the formation of
a temporary perched water table. (Capability unit
I1Te—4; natural land type A;;; Storie index rating 65)

Atwater loamy sand, moderately deep and deep over
hardpan, 0 to 3 percent slopes (AwA).—Except for having
gentler slopes, this soil is similar to Atwater loamy sand,
moderately deep and deep over hardpan, 3 to 8 percent
slopes. Runoff is very slow.

Use and management.—This soil is used in about the
same way- as Atwater loamy sand, moderately deep and
deep over hardpan, 3 to 8 percent slopes. Many areas
have been leveled and irrigated. This soil is best suited
to shallow-rooted row and forage crops. Trees and
vines grow somewhat unevenly because of the variable
depth to the unrelated substratum. Care must be taken
when irrigating to prevent waterlogging. (Capability
gn)it IITe—4; natural land type Ai;; Storie index rating
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Auberry Series

In the Madera Area, soils of the Auberry series are
mapped only in undifferentiated units with the Ahwah-
nee soils. They are described under the heading “Ah-
wahnee and Auberry Series.”

Bear Creek Series

The soils of the Bear Creek series are dark colored and
moderately well drained. They occupy small alluvial
fans and narrow flood plains within the older low ter-
races. The parent material consisted of mixed local
alluvium derived from the Redding, Rocklin, Cometa,
Whitney, Raynor, and other associated soils.

Although moderately low in organic matter, the sur-
face soil 1s dark gray. The subsoil typically contains a
little more clay than the surface soil and is mottled in
the lower part. The profile is variable because of strati-
fication, principally in the subsoil and the parent mate-
rial. The slopes are very gentle. The vegetation con-
sists of annual grasses and herbs.

In most places these soils are underlain, at depths of
36 to 60 inches, by an unrelated, softly consolidated sub-
stratum. In wet years a temporary perched water table
may form above this substratum.

Dryland small grain and range are the principal uses.

Bear Creek loam, 0 to 3 percent slopes (BeA}.—This
dark-colored soil occupies small alluvial fans and nar-
row flood plains within the older low terraces. It is not
extensive and occurs mainly along Little Dry Creek.

Representative profile:

0 to 20 inches, dark-gray and hard (very dark gray and fri-
able when moist) loam; some rounded gravel; slightly acid;
weak, fine, grandlar structure when moist, and essentially
massive when dry; moderately low in organic matter.

20 to 32 inches, grayish-brown and hard (dark grayish-brown
and friable when moist) gravelly loam with thin colloidal
coatings and common, strong-brown mottles, mostly in the
lower part; neutral; moderate, medium, subangular blocky
structure.

32 to 43 inches, grayish-brown and hard (dark grayish-brown
and friable when moist) very gravelly sandy loam with
thin colloidal coatings and common, strong-brown mottles;
neutral; massive.

43 to 58 inches -, light yellowish-brown and hard (dark
yellowish-brown and friable when moist) gravelly sandy
clay that has some lime seams; massive; softly consoli-
dated; mildly alkaline; this material is unrelated to the
soil profile above.

The texture of the surface soil varies from sandy loam
to clay loam within short distances, and the gravel con-
tent varies considerably throughout the profile. The
depth to the unrelated, finer textured substratum is
variable; it is typically between 36 and 60 inches but
is more than 60 inches in places.

This soil 1s moderately well drained. Runoff is very
slow, and internal drainage is medium down to the sub-
stratum, then very slow. The root zone 1s deep, and
the available water holding capacity and natural fertil-
ity are moderate. Erosion is no problem. Some areas
occasionally receive deposits from higher lying associ-
ated soils. The soil is free of excess salts and alkali.

Use and management.—All of this soil is used for
dryfarmed small grain or for range. Dryfarmed grain
is likely to respond to phosphorus or a mixture of phos-

phorus and a little nitrogen. Phosphorus and sulfur
will probably be beneficial to legumes.

None of this soil is irrigated, and, because of its lo-
cation and the small size of the areas, it is not likely to
be. If irrigated it would probably be best suited to
pasture or alfalfa. (Capability unit IIs-3; natural land
type As; Storie index rating 72)

Borden Series

The Borden series consists of well-drained, brownish
soils that developed from granitic alluvium on some-
what older alluvial fans. These soils have a moderate
amount of clay in the subsoil, and they contain segre-
gated lime, most of which is in the lower part of the
subsoil. Salts and alkali are common in the subsoil,
possibly because of restricted drainage in the past. The
vegetation is mainly annual grasses and herbs. The
slopes are very gentle.

The Pachappa soils are similar, but they have less
segregated lime, alkali, and clay in the subsoil.

The Borden soils are used extensively for cultivated
row and forage crops. A small acreage is used for dry-
farmed grain and for range. Because of the common
occurrence of salts and alkali in the subsoil, these soils
are not well suited to deep-rooted crops, vine crops, or
orchard crops.

Borden fine sandy loam, 0 to 1 percent slopes (BfA).—
This soil occurs on the somewhat older alluvial fans of
the Chowchilla and Fresno Rivers, in areas that are no
longer subject to frequent floods or high water tables.

Representative profile:

0 to 17 inches, brown and slightly hard (dark-brown and very

friable when moist) fine sandy loam; noncalcareous;
slightly acid; very weak, very fine, granular structure
when moist, and essentially massive when dry; low in

organic matter.

17 to 21 inches, light yellowish-brown and hard (dark yellow-
ish-brown and firm when moist) light sandy clay loam with
moderate colloidal coatings; slightly calcareous; moderately
alkaline ; moderate, coarse, subangular blocky structure.

21 to 28 inches, light yellowish-brown and slightly hard (dark
yellowish-brown and friable when moist) heavy fine sandy
loam with thin colloidal coatings; moderately calcareous;
moderately alkaline; weak, coarse, subangular blocky struc-
ture; lime is mostly segregated and occurs as streaks and
nodules.

28 to 60 inches -, light yellowish-brown and slightly hard
(dark yellowish-brown and friable when moist) sandy loam;
massive; slightly calcareous; moderately alkaline; lime is
mostly disseminated.

The principal variations are in the color of the subsoil
and the reaction of the subsoil and substratum. In
some places the subsoil is strong brown, and the lower
part of the subsoil and the substratum may be strongly
alkaline.

This soil 1s well drained. Runoff
internal drainage is moderately slow.
deep. The available water holding capacity and the
natural fertility are moderate. The erosion hazard is
slight. There are some salts and alkali in the lower
part of the subsoil and the substratum in places.

Use and management—This soil is used for a wide
variety of irrigated crops, including cotton, alfalfa,
grain sorghum, and barley. There are also some vine-
yards and orchards, but growth is somewhat spotty, pos-
sibly because of salts and alkali in the lower part of the

is very slow, and
The root zone is
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subsoil and the substratum. Nitrogen is the only plant
nutrient to produce an increase in yields, but phosphorus
and sulfur improve the quality of some crops, such as
alfalfa and irrigated grass-legume pasture.

One large area is in dryfarmed grain. Fertilizer
trials have not been run, but grain would probably re-
spond to phosphorus. Small amounts of nitrogen ap-
plied with larger amounts of phosphorus might also
prove profitable. See the description of Atwater loamy

sand, 3 to 8 percent slopes, for a discussion of the use.

of fertilizer on dryfarmed grain. (Capability unit
1Is-7; natural land type A.; Storie index rating 85)

Borden fine sandy loam, slightly saline-alkali, 0 to
1 percent slopes (BkA}.—This soil is similar to Borden
fine sandy loam, 0 to 1 percent slopes, but it has a
strongly alkaline reaction in the subsoil and substratum.
Tests have shown the subsoil to be high in sodium, which
probably accounts for the strong alkalinity.

Up to 25 percent of some areas is saline-alkali to the
surface. These areas are either barren or have a poor
vegetative cover. Because of the sodium in the lower
horizons, internal drainage is somewhat less faworable
than in Borden fine sandy loam, 0 to 1 percent slopes.

Use and management—Because of the presence of
salts and alkali, this soil is best suited to shallow-rooted
irrigated crops. Otherwise, use and management are
about the same as for Borden fine sandy loam, 0 to 1
percent slopes. Alfalfa does fairly well, and irrigated
pasture is good. Vines and trees grow unevenly and
are adversely affected by the salts and alkall.

Reclamation is difficult and likely to be slowly effec-
tive. Periodic deep leaching removes the excess solu-
ble salts. The lime in the subsoil is mostly in nodular
form and is not especially helpful in supplying calcium
to replace the excess sodium (alkali). Gypsum applied
to the surface soil supplies the necessary calcium to
replace the excess sodium. (Capability units IIIs-6;
natural land type A;...; Storie index rating 68)

Borden loam, 0 to 1 percent slopes (BmA).—Ixcept for
having a finer textured surface soil that is hard when
dry and being slightly higher in available water holding
capacity, this soil is similar to Borden fine sandy loam,
0 to 1 percent slopes. In a few places, the entire pro-
file is slightly finer textured.

Use and management.—This soil is used and man-
aged in the same way as Borden fine sandy loam, 0 to 1
percent slopes. (Capability unit ITs-7; natural land
type Aq; Storie index rating 85)

Borden loam, slightly saline-alkali, 0 to 1 percent
slopes (BoA).—This soil is similar to Borden fine sandy
loam, slightly saline-alkali, 0 to 1 percent slopes, except
that it has a finer textured surface soil.

JUse and management.—This soil is used in much the
same way as Borden fine sandy loam, slightly saline-
alkali, 0 to 1 percent slopes. (Capability unit IIIs-6;
natural land type As.o.; Storie index rating 68)

Buchenau Series

The soils of the Buchenau series occur on old ter-
races. They developed from old alluvium derived prin-
cipally from Mariposa slate and schist. These soils are
calcareous throughout. They have a strongly lime-
cemented hardpan and contain variable amounts of salts
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and alkali. There is slightly more clay in the subsoil
than in the surface soil. Drainage is moderately good.
There may have been a high water table at one time.
The vegetation consists of saltgrass, annual grasses, and
herbs. "Areas that are strongly saline-alkall are nearly
devoid of vegetation. The slopes are nearly level to
slightly undulating.

The hardpan and the salts and alkali limit the use of
these soils to range and dryfarmed grain.

Buchenau loam, 0 to 3 percent slopes (BzA).—This in-
extensive soil occurs in the Berenda Creek and Daulton
Creek drainages. It is near soils derived from the
Mariposa rock formation, principally Daulton soils.

Representative profile:

0 to 8 inches, gray and hard (very dark gray and friable
when moist) loam; strongly calcareous; moderately alka-
line; very weak, very fine, granular structure when moist,
and essentially massive when dry; moderately low in or-
ganic matter.

8 to 16 inches, grayish-brown and hard (very dark grayish-
brown and friable when moist) heavy loam to light clay
loam with thin colloidal coatings; strongly calcareous;
moderately alkaline; weak, fine, subangular blocky struc-
ture; both disseminated and segregated lime.

16 to 30 inches, light brownish-gray and hard (dark grayish-
brown and friable when moist) heavy loam to light clay
Joam with thin colloidal coatings; strongly calcareous;
moderately alkaline; weak, fine, subangular blocky struc-
ture: soft streaks and hard nodules of lime.

30 to 38 inches, very pale brown (pale brown when moist),
strongly lime-cemented hardpan.

38 to 60 inches, light yellowish-brown and slightly hard
(olive-brown and very friable when moist) sandy clay loam
stratified with thin lenses of lime hardpan; massive; mod-
erately calcareous; moderately alkaline.

Tn a few places the surface soil is lime-free. The
depth to and thickness of the hardpan vary. Included are
a few areas that have a clay loam surface texture.

This soil is moderately well drained. Runoff is very
slow. Internal drainage is moderately slow to the hard-
pan, then very slow. The root zone 1s moderately deep.
The available water holding capacity and natural fertility
are moderate. The erosion hazard is slight. There are
salts and alkali in the subsoil in a few places.

Use and management.—This soil is mostly in range;
a little of it is in dryfarmed grain. Fertilizer trials
have not been run, but small grain would most likely
respond to phosphorus or a mixture of phosphorus and
small amounts of nitrogen. The fertilization suggested
for Atwater loamy sand, 3 to 8 percent slopes, would
probably be suitable.

Because this soil has a lime hardpan and occurs in
small, isolated, elevated areas, the irrigation possibili-
ties are limited. Under irrigation, the more shallow-
rooted forage crops and pasture would be best suited.
Nitrogen would be needed, and phosphorus and sulfur
would also benefit grass-legume pastures. (Capability
unit ITTs-3; natural land type Cis; Storie index rat-
ing 28)

Buchenau fine sandy loam, 0 to 3 percent slopes
(BuAl.—Except for having a coarser textured surface soil
and a slightly lower moisture-holding capacity, this soil
is similar to Buchenau loam, 0 to 3 percent slopes.

Use and management.—This soil is used in much the
same way as Buchenaun loam, 0 to 3 percent slopes. (Ca-
pability unit ITIs-3; natural land type Cis; Storie in-
dex rating 28)
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Buchenau fine sandy loam, slightly saline-alkali, 0
to 3 percent slopes (BvA).—This soil is similar to Bu-
chenau fine sandy loam, 0 to 3 percent slopes, but the
subsoil and up to 25 percent of the surface soil are
affected by salts and alkali.

Use and management.—This soil is used almost en-
tirely for range. There is very sparse vegetation or
none at all on the saline-alkali areas. Reclaiming the
saline-alkali spots by applying gypsum or sulfur is pos-
sible but may not be economically practical. (Capability
unit IIIs-8; natural land type Cia.es; Storie index rat-
ing 21)

Buchenau fine sandy loam, strongly saline-alkali,
0 to 3 percent slopes (ByA).—More than 70 percent of the
surface of this soil is affected by salts and alkali. The
surface soil is slightly lighter colored and more cal-
careous than that of Buchenau fine sandy loam, 0 to 3
percent. slopes.

Use and management—The agricultural value of this
soil is low. Meager range is the only present use. Rec-
lamation would require heavy applications of gysum or
sulfur and may not be economically practical. (Capa-
bility unit VIs—8; natural land type Cis_sa; Storie index
rating 6)

Cajon Series

The Cajon series consists of pale-brown, slightly cal-
careous, coarse-textured, somewhat excessively drained
soils derived from granitic sediments. These soils oc-
cupy nearly level, recent alluvial fans and flood plains.
Salts and alkali are common throughout the subsoil and
in much of the surface soil. The vegetation is mainly
annual grasses and herbs. Saltgrass and alkali sacaton
grow in the areas most affected by salts and alkali.

The Cajon soils are similar to the Grangeville soils
but are coarser in texture, lighter in color, and lower in
organic matter. They also are similar to the Wunjey
soils, from which they differ mainly in being coarse tex-
tured. They resemble the Tujunga soils, but the Tu-
junga are noncalcareous throughout and nonsaline-alkali.

Range is the principal use. Irrigated row and forage
crops, chiefly cotton, alfalfa, and pasture, are grown in
places.

Cajon loamy sand, 0 to 1 percent slopes (CaA).—This
soil occupies narrow, abandoned stream courses, chiefly
on the lower part of the recent alluvial fans.

Representative profile:

0 to 12 inches, pale-brown loamy sand; dark brown when

moist; single grained; loose when dry or moist; low in
organic matter; moderately alkaline; slightly calcareous.

12 to 24 inches, yellowish-brown loamy sand; dark yellowish
brown when moist; single grained; loose when dry or
moist; very low in organic matter; moderately alkaline;
slightly calcareous.

24 to 60 inches, yellowish-brown stratified sand and fine sand;
dark yellowish brown when moist; single grained; loose
when dry or moist; moderately alkaline; slightly calcare-
ous; usually many feet thick.

Some areas are brown (nearly dark brown) and
slightly higher in organic matter. The lime content is
variable, especially in the upper part of the profile.

Drainage is somewhat excessive; internal drainage is
very rapid, and runoff is very slow. The root zone is
very deep. The moisture-holding capacity and natural
fertility are low. The erosion hazard is severe.

Use and management.—Most of this soil is in range.
A small part is planted to row and forage crops. This
soil is difficult to irrigate because it occurs in narrow
bands and has a low moisture-holding capacity. It re-
sponds well to fertilizer if enough water is applied.
Nitrogen is most likely to be needed for nonleguminous

crops. Phosphorus and sulfur are most beneficial to
legumes. Zinc may be needed for some crops. Precau-
tions should be taken to control wind erosion. (Capa-

bility unit I1Te—4; natural land type As; Storie index
rating 64)

Cajon loamy sand, slightly saline-alkali, 0 to 1 per-
cent slopes (CacA).—This soil is similar to Cajon loamy
sand, 0 to 1 percent slopes, but the subsoil 1s slightly
saline-alkali, and, in addition, up to 25 percent of the
acreage is saline-alkali to the surface.

Use and management.—This soil is used in much the
same way as Cajon loamy sand, O to 1 percent slopes. It
is best suited to shallow-rooted crops. If the excess
salts and alkali were eliminated, it should be compa-
rable to Cajon loamy sand, 0 to 1 percent slopes. Be-
cause of the very rapid internal drainage, deep leaching
alone should be sufficient to reclaim this soil, but small
amounts of gypsum or sulfur might speed the process.
(Capability unit I1Ie—4; natural land type Aj.s,; Storie
index rating 54)

Cajon loamy sand, moderately saline-alkali, 0 to 1
percent slopes (CabA).—This soil consists of coarse-
textured streaks that cross the lower part of the alluvial
fans and the basin. Except that it is coarser textured,
loose, and single grained, it is similar to Wunjey very fine
sandy loam, moderately saline-alkali, 0 to 1 percent slopes.
Between 25 and 70 percent of the soil is saline-alkali to
the surface. The water-holding capacity and natural
fertility are low, and the erosion hazard is severe,

Use and management.—This soil is mostly in range.
Because of the coarse texture and very rapid internal
moisture movement, deep leaching would readily remove
the excess soluble salts. Excess alkali could be removed
by the same method, but somewhat more slowly; apply-
ing a little gypsum or sulfur might help. If reclaimed,
this soil could be used and managed in about the same
way as Cajon loamy sand, 0 to 1 percent slopes. (Capa-
bility unit IVs—4; natural land type A;om; Storie index
rating 32)

Cajon loamy sand, strongly saline-alkali, 0 to 1 per-
cent slopes (CacA).—More than 70 percent of this soil is
saline-alkali to the surface. Otherwise, it is similar to
Cajon loamy sand, moderately saline-alkali, 0 to 1 per-
cent slopes.

Use and management.—This soil is mostly in range.
Larger amounts of irrigation water would be required to
leach the excess salts and alkali. Otherwise it is similar
in use and management to Cajon loamy sand, moderately
saline-alkali, 0 to 1 percent slopes. (Capability unit
VIs-6; natural land type Ase.; Storie index rating 16)
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Calhi Series

The soils of the Calhi series developed from granitic
alluvium that had been reworked by wind. They occur
in the basin and on the somewhat older alluvial fans,
occupying undulating ridges and large mounds within

larger areas of Fresno, El Peco, Dinuba, and other-

salime-alkali soils,

The Calhi soils are coarse textured and somewhat ex-
cessively drained. They are slightly calcareous. They
contain variable amounts of salts and alkali. The vege-
tation is jackass clover, annual grasses, saltgrass, and
herbs.

These soils are similar to the Delhi soils. The prin-
cipal difference is the presence of lime, salts, and alkali
in the Calhi soils.

Range is the principal use.

Calhi loamy sand, slightly alkali, 0 to 8 percent
slopes (CbaB)—This coarse-textured soil occurs princi-
pally in association with Fresno and similar soils in
the western part of the Area. The subsoil and up to
25 percent of the surface soil are alkali affected.

Representative profile:

0 to 14 inches, pale-brown and loose (brown and loose when
moist) loamy sand; single grained; moderately alkaline;
very slightly calcareous; very low in organic matter.

14 to 22 inches, pale-brown and loose (brown and loose when
moist) loamy sand; single grained; strongly alkaline;
slightly calcareous; very low in organic matter.

22 to 60 inches --, pale-brown and loose (brown and loose
when moist) loamy sand; single grained; slightly more
caleareous than layer above; very strongly alkaline.

The principal variation is in the depth to alkali, which
ranges up to 30 inches or more. It may also be different
in the wet seasons than in the dry seasons, because the
soil is coarse textured and very rapidly permeable. In
places the surface soil is noncalcareous.

This soil is somewhat excessively drained. Runoff is
very slow, and internal drainage is very rapid. The
root zone is very deep, but the available water holding
capacity and natural fertility are low. The erosion
hazard is severe.

Use and management.—This soil is almost, all in range.
A few small areas have been leveled and used for irri-
gated pasture. Deep leveling is likely to obliterate this
soil without appreciably improving the associated and
more strongly saline-alkali Fresno, El Peco, and simi-
lar soils. Because of the coarse texture and very rapid
permeability, deep leaching alone is generally sufficient
to remove the excess alkali. If reclaimed, irrigated, and
planted to crops, this soil would require fertilizer. For
nonleguminous crops it would be particularly deficient
in nitrogen, and for legumes and legume-grass mixtures,
in phosphorus and sulfur. (Capability unit IIle-4;
natural land type As.2s; Storie index rating 45)

Calhi loamy sand, moderately alkali, 0 to 8 percent
slopes (CbbB).—This soil is similar to Calhi loamy sand,
slightly alkali, 0 to 8 percent slopes, except that 25 to
70 percent of the area is affected to the surface by alkali.
Tncluded are small areas of strongly saline-alkali soils
that have a surface layer of fine sandy loam.

Use and management.—This soil is used in the same
way as Calhi loamy sand, slightly alkali, O to 8 percent
slopes. Because it is moderately alkali, its use for range
is more limited, however, and it would be somewhat
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more difficult to reclaim. (Capability unit IVs—4; natu-
ral land type Ajon; Storie index rating 26)

Calhi loamy sand, moderately deep and deep over
silt, slightly saline-alkali, 0 to 3 percent slopes (CcaA).—
This soil has been modified by wind, and in its natural
state it occupies low mounds and is somewhat hum-
mocky or undulating. It is similar to other Calhi soils,
but it has a softly consolidated, silty substratum like
that of the Dinuba soils. It is similar to Dinuba fine
sandy loam, but consists of loose, single-grained loamy
sand down to the unrelated silty substratum. The sur-
face soil is noncalcareous to a depth of about 18 inches,
but the subsoil is slightly calcareous. The depth to the
silty substratum is typically about 40 inches but ranges
from 24 to 50 inches. Up to 25 percent of the area is
affected to the surface by salts and alkali. The vegeta-
tion consists of annual grasses, saltgrass, herbs, and
jackass clover. The spots most strongly affected by salts
and alkali are almost devoid of vegetation. The wind
erosion hazard is severe, and the water-holding capacity
and fertility are low. Internal drainage is very rapid
down to the substratum, then slow to very slow.

Use and management.—This soil is used for range. In
other localities 1t has been used in a limited way for
irrigated pasture, alfalfa, and a few row crops. Be-
cause of its low moisture-holding capacity and coarse
texture, wind erosion sometimes makes it difficult to es-
tablish seedlings. Striperopping and windbreaks help
to control wind erosion. Irrigation is not difficult, espe-
cially if sprinklers are used. Short runs and large heads
are necessary to prevent overirrigation if the furrow
method is used. Nonleguminous crops are likely to re-
spond to nitrogen, and legumes to phosphate and sulfur.
Salts and alkali could readily be removed by deep leach-
ing and by applying manure and small amounts of gyp-
sum or sulfur. (Capability unit ITIe—4; natural land
type Aiigs; Storie index rating 50)

Calhi loamy sand, moderately deep and deep over
silt, slightly saline-alkali, 3 to 8 percent slopes (CcaB).—
Except for having steeper slopes, this soil is similar to
Calhi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 0 to 3 percent slopes. It occupies
the more strongly sloping mounds. The depth to the
silty substratum is more variable; on top of the mounds,
it may be more than 60 inches.

Use and management—This soil is all in range. It
has much the same use and management problems as
Calhi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 0 to 3 percent slopes. Because of
the slopes, sprinkler irrigation is more economical than
furrow irrigation. (Capability unit ITTe—4; natural
land type Ajies; Storie index rating 45)

Calhi loamy sand, moderately deep and deep over
silt, moderately saline-alkali, 0 to 3 percent slopes
[CcbA).—Except for being moderately saline-alkali, this
soil is similar to Calhi loamy sand, moderately deep and
deep over sils, slightly saline-alkali, 0 to 3 percent slopes.
From 25 to 70 percent of the soil is affected by salts and
alkali to the surface.

Use and management—This soil is all in range. It
has much the same use and management problems as
Calhi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 0 to 3 percent slopes, It needs
similar but more intensive reclamation practices to make
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1t suitable for irrigated crops. (Capability unit IVs—4;
natural land type Ajiem; Storie index rating 29)

Calhi loamy sand, moderately deep and deep over
silt, moderately saline-alkali, 3 to 8 percent slopes
(CcbB).—Except for having stronger slopes, this soil is
much like Calhi loamy sand, moderately deep and deep
over silt, moderately saline-alkali, 0 to 3 percent slopes.
Except that it is moderately saline-alkali, it is similar
to Calhi loamy sand, moderately deep and deep over
silt, slightly saline-alkali, 3 to 8 percent slopes.

Use and management.~—This so1l is all in range. It
has much the same use and management problems as
Calhi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 3 to 8 percent slopes.

it suitable for irrigated crops. (Capability unit IVs—4;
natural land type A;; an; Storie index rating 26)

Calhi loamy sand, moderately deep and deep over
silt, strongly saline-alkali, 0 to 3 percent slopes
(CccAl.—Except for being strongly saline-alkali, this soil
is similar to Calhi loamy sand, moderately deep and
deep over silt, moderately saline-alkali, 0 to 3 percent
slopes. More than 70 percent of this soil is affected by
salts and alkali to the surface.

Use and management.—This soil is all in range. It
has much the same use and management problems as
Calhi loamy sand, moderately deep and deep over silt,
moderately saline-alkali, 0 to 3 percent slopes. It needs
similar but more intensive reclamation practices to make
it suitable for irrigated crops. (Capability unit VIs-6;
natural land type Aji-2.; Storie index rating 14)

Calhi loamy sand, shallow over hardpan variant,
moderately saline-alkali, 0 to 1 percent slopes {CdoA).—
This coarse-textured soil consists of 10 to 25 inches of
pale-brown, loose, single-grained, moderately calcareous
loamy sand deposited over a lime-silica hardpan simi-
lar to that underlying the Fresno soils. The micro-
relief is hummocky, but the general topography is nearly
level. From 25 to 70 percent of this soil is saline-alkali
to the surface. The vegetation is annual grasses, jack-
ass clover, saltgrass, and alkali sacaton. Drainage is
imperfect. Runoff is very slow, and internal drainage
is very rapid to the hardpan, then very slow.

A few small, strongly saline-alkali areas are included.

Use and management.—This soil is used only for range.
Because it is in such small bodies, it is managed like
the surrounding soils. Reclamation of this soil would
require measures similar to those suggested for Fresno
and El Peco fine sandy loams, strongly saline-alkali,
0 to 1 percent slopes. Because of the hardpan, recla-
mation may not be economically practical. (Capability
unit IVs-8; natural land type Bis.em; Storie index rat-
ing 9)

Chino Series

The soils of the Chino series occupy nearly level,
swalelike positions in the basin and on old alluvial fans.
Locally, they are subject to light deposition of recent
allovium. The parent materiaﬁg was granitic alluvium.

These soils are dark colored and moderately high in
organic matter. There is slightly more clay in the sub-
soll than in the surface soil, and there is a zone of lime
concentration in the lower part of the subsoil.

lig] It needs.
similar but more intensive reclamation practices to make-

Drainage was poor while these soils were developing.
Before large amounts of water were pumped for irri-
gation, there was probably an intermittent high water
table. A high water table is uncommon now. Never-
theless, drainage is imperfect.

The Chino soils are associated principally with the
Pachappa, Traver, Temple, Rossi, and Foster soils.
They resemble the Pachappa soils but in most places
are darker colored and have more lime in the subsoil.
Where associated with the Temple and Rossi soils, in
the lower part of the basin, the Chino soils contain more
lime and may be saline-alkali. On the alluvial fans,
salts and alkali are common in the subsoil and locally
affect the surface soil. Annual grasses, herbs, and lip-
pia are the principal vegetation, but the more strongly
saline and alkali areas also support saltgrass, alkali
sacaton, alkali heath, and greasewood.

Areas free or nearly free of salts and alkali are well
suited to irrigated row and forage crops and pasture.
Cotton, alfalfa, sugar beets, and grain sorghum are the
principal field crops. Areas affected by salts and alkali
are probably best suited to irrigated pasture and are
generally unsuited to vines and trees. The more strongly
salt- and alkali-affected areas are used only for range.

Chino loam, 0 to 1 percent slopes (CgA).—This dark-
colored soil occurs principally on the older, low allu-
vial fans in the western portion of the Area, in asso-
clation with the Pachappa soils.

Representative profile:

0 to 4 inches, gray and very hard (very dark gray and friable
when moist) loam; weak, fine, granular structure when
moist, and essentially massive when dry; noncalcareous;
neutral; moderately high in organic matter.

4 to 11 inches, light-gray and very hard (dark-gray and firm
when moist) light clay loam with colloidal coatings; weak,
medium, subangular blocky structure; noncalcareous; neu-
tral.

11 to 22 inches, grayish-brown and very hard (dark grayish-
brown and firm when moist) loam with some colloidal
coatings; moderately calcareous; moderately alkaline;
weak, medium, subangular blocky structure; white splotches
and soft nodules of lime.

22 to 64 inches 4-, grayish-brown grading to light olive-brown
and hard (dark grayish-brown grading to olive-brown and
friable to firm when moist) loam; slightly calcareous;
moderately alkaline; massive.

In places the surface soil is somewhat thicker. The
subsoil varies in texture from heavy loam to light clay
loam, and lime in the subsoil may be greater in amount
and closer to the surface. The substratum is usually
somewhat stratified. Mottling is found in the lower
subsoil of Chino soils elsewhere, but is uncommon in
this Area.

Included are several areas that have a silt loam sur-
face soil.

Although the natural drainage was probably poor,
this soil 1s now imperfectly drained as a result .of heavy
pumping for irrigation. The water table is well below
the soil almost everywhere. Runoff is very slow, and
internal drainage is moderately slow. The root zone is
deep. The available water holding capacity and natu-
ral fertility are moderate. The erosion hazard is slight.
There are no excess salts or alkali.

Use and management.—This soil is well suited to and
is used for irrigated row and forage crops and pasture.
The principal crops are cotton, alfalfa, sugar beets, and



20

grain sorghum. Nitrogen is the nutrient most likely to
be needed for irrigated crops other than legumes. Al-
falfa and the legumes in irrigated pastures may benefit
from phosphorus and sulfur, but the benefit may be
mostly in quality rather than in quantity. If drain-
age were improved these soils would be fairly good for
vines and trees, but, because the closely associated soils
are much less suitable, it is not advisable to set out vines
and trees. (Capability unit ITw-2; natural land type
B, ; Storie index rating 95)

Chino loam, slightly saline-alkali, 0 to 1 percent
slopes (CgaA).—This soil is similar to Chino loam, 0 to 1
percent slopes, except that up to 25 percent of the acre-
age is saline-alkali to the surface and slightly calcareous.
The saline-alkali spots are either barren or very poorly
vegetated.

mall areas that have a silt loam surface soil are
included.

Use and management.—This soil is used in much the
same way as Chino loam, 0 to 1 percent slopes. It is
best suited to shallow-rooted crops, but even these do
not grow well on the saline-alkali areas. Periodic deep
leaching is probably the most effective measure for im-
proving this soil.

In addition to leaching, applying gypsum is advisable
for reclaiming areas that are saline-alkali to the surface.
Irrigated pasture is probably the best use for the soil dur-
ing the period of reclamation., (Capability unit IIs-6;
natural land type B, .,; Storie index rating 76)

Chino loam, moderately saline-alkali, 0 to 1 percent
slopes (CgbA].—This soil is similar to Chino loam, slightly
galine-alkali, O to 1 percent slopes, except that 25 to 70
percent of the surface is affected by salts and alkali.

This soil is in the western part of the Area, in the
basin, and is associated with the Temple and Rossi soils.
The vegetation consists mainly of saltgrass, alkali saca-
ton, alkali heath, and greasewood. The saline-alkali
spots are nearly barren.

Use and management.—This soil is used mostly for
range. Improvement would be costly and would require
considerable time. If reclamation is attempted, the
measures required would be the same as for Chino loam,
slightly saline-alkali, O to 1 percent slopes. (Capability
unit IIIs-6; natural land type Bi_sm; Storie index rat-
ing 57)

Chino loam, strongly saline-alkali, 0 to 1 percent
slopes (CgcA}l—This soil is similar to Chino loam, moder-
ately saline-alkali, 0 to 1 percent slopes, except that more
than 70 percent of the area is saline-alkali to the surface.
Only the most salt-tolerant and alkali-tolerant plants
survive.

Use and management.—This soll is all in range. It
could be reclaimed by measures similar to those sug-
gested for Chino loam, slightly saline-alkali, 0 to 1 per-
cent slopes, but more slowly and at greater expense.
(Capability unit IVw—6; natural land type Bj_s.; Storie
index rating 28)

Chino fine sandy loam, 0 to 1 percent slopes (CfA].—
This soil is similar to Chino loam, 0 to 1 percent slopes,
except for having a coarser textured surface soil. It
occurs principally on the old alluvial fans in association
with Chino and Pachappa soils. Included are small
areas that have a surface soil of sandy loam.

Use and management.—This soil has much the same

SOIL SURVEY 1951, NO. 11

use and management problems as Chino loam, 0 to 1 per-
cent slopes. %Ca,pability unit IIw-2; natural land type
B;; Storie index rating 95)

Chino fine sandy loam, slightly saline-alkali, 0 to 1
percent slopes (CfoA).—Except for having a coarser sur-
face texture, this soil is similar to Chino loam, slightly
saline-alkali, 0 to 1 percent slopes.

Use and management.—This soil has much the same
use and management problems as Chino loam, slightly
saline-alkali, 0 to 1 percent slopes. (Capability unit
ITs-6 ; natural land type Bj_s; Storie index rating 76)

Chino fine sandy loam, moderately saline-alkali, 0 to
1 percent slopes (CfbA).—Except for having a coarser
surface texture, this soil is similar to Chino loam, moder-
ately saline-alkali, 0 to 1 percent slopes.

Use and management.—This soil has much the same
use and management problems as Chino loam, moder-
ately saline-alkali, 0 to 1 percent slopes. (Capability
unit ITIs-6; natural land type B sm; Storie index rat-
ing 38)

Chino clay loam, 0 to 1 percent slopes (CeA).—The soil
occurs at a slightly lower elevation than either the Chino
loams or the Chino fine sandy loams. It is slightly finer
textured throughout the profile, and the subsoil structure
is more distinct. The available water holding capacity
and natural fertility are high.

Use and management.—This soil has much the same
use and management problems as Chino loam, 0 to 1 per-
cent slopes. %Capability unit ITw-2; natural land type
B, ; Storie index rating 77)

Chino clay loam, slightly saline-alkali, 0 to 1 percent
slopes (CeoAl.—Except for being finer textured, this soil
is similar to Chino loam, slightly saline-alkali, 0 to 1
percent slopes. The natural fertility is moderate.

Use and management.—This soil has much the same
use and management problems as Chino loam, slightly
saline-alkali, 0 to 1 percent slopes. Because of moder-
ately slow internal drainage, the salts and alkali are less
readily ramovable than from the Chino loams or fine
sandy loams; consequently, improvement would be
slower. (Capability unit IIs—6; natural land type Bj.o,;
Storie index rating 54)

Chino clay loam, moderately saline-alkali, 0 to 1
percent slopes (CebA).—This soil is similar to Chino loam,
moderately saline-alkali, 0 to 1 percent slopes, except
for being finer textured throughout.

Use and management.—This soil is used mostly for
range. It has much the same management problems as
Chino loam, moderately saline-alkali, 0 to 1 percent
slopes. Because of moderate internal drainage, the salts
and alkali are less readily removed than from the Chino
loams and fine sandy loams, and improvement will be
slower. (Capability unit IITs-6; natural land type
Bi_om; Storie index rating 32)

Coarsegold Series

The soils of the Coarsegold series are.reddish brown.
They developed from material weathered from metamor-
phosed sedimentary rocks and intrusive basic igneous
rocks. This mica schist bedrock, locally known as
“slate,” occurs in the foothills and lower mountains in
the central part of Madera County. Normally there are
but few rock outcrops. The topography is gently rolling

2
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to steep. The vegetation consists of annual grasses and
herbs, blue oak, Digger pine, and brush. A Iittle widely
scattered yellow pine grows at the higher elevations and
on north-facing slopes.

The principal associated soils are of the Vista, Ahwah-
nee, _Aqberry, and Trabuco series. The Trabuco soils
are similar to the Coarsegold soils, but they developed
from metamorphosed, coarse-grained, intrusive igneous
rocks high in dark-colored basic minerals.

Range is the principal use. Some of the best foothill
forage is produced on these soils. A few small areas
have been planted to grain or grain hay.

Coarsegold loam, 8 to 30 percent slopes (ChD).—This
reddish-brown soil developed from material weathered
from mixed metamorphosed rocks in the foothills and
lower mountains. It has almost no bedrock outcrops.

Representative profile:

0 to 5 inches, brown and slightly hard (dark-brown and
friable when moist) loam containing some gravel; weak,
fine, granular structure when moist, and nearly massive
when dry; slightly acid; moderate in organic matter.

5 to 17 inches, reddish-brown and hard (dark reddish-brown
and friable when moist) heavy loam with colloidal coat-
ings; weak, medium, subangular blocky structure; neutral;
some fine gravel.

17 to 27 inches, reddish-brown and hard (dark reddish-brown
and firm when moist) gravelly clay loam with colloidal
coatings; weak, coarse, subangular blocky structure; neu-
tral.

27 to 88 inches, reddish-brown and very hard (dark reddish-
brown and very firm when moist) heavy clay loam with
colloidal coatings; moderate, coarse, blocky structure;
slightly acid; some fine gravel.

38 to 50 inches, disintegrating schist bedrock; some reddish-
brown soil material in cracks and fissures.

50 inches -, slightly decomposed schist bedrock; less altered
with increasing depth.

In places, the surface soil is strong brown. The
amount of clay in the subsoil varies. In most places the
depth to bedrock is more than 34 inches.

Included are small areas of Trabuco soils and of soils
that have a clay loam surface. At the lower elevations
are small areas of soils that are similar to the Coarse-
gold soils but receive only about half as much rainfall.

This soil is well drained. Runoff is slow to medium,
and internal drainage is moderately slow. The root zone
is moderately deep to deep. The available water holding
capacity and natural fertility are moderate. The erosion
hazard is slight to moderate.

Use and management.—This soil is used mainly for
range, although a few small areas have been in grain or
grain hay. This soil produces some of the best forage
of any of the soils of the foothills. No studies have
been conducted specifically on this soil, but it is prob-
able that many of the findings obtained at the San
Joaquin Experimental Range in studies of the Vista and
Ahwahnee soils also apply to this soil. These findings
are summarized in the description of Ahwahnee and
Auberry coarse sandy loams, 8 to 15 percent slopes.
(Capability unit IVe-1; natural land type E,; Storie
index rating 54)

Coarsegold loam, 45 to 75 percent slopes (ChF).—Ex-
cept for having stronger slopes, this soil is similar to
Coarsegold loam, 8 to 30 percent slopes. In spite of the
very steep slopes, soil depths of as much as 4 feet are
common. Runoff is very rapid. Drainage is somewhat
excessive, and the erosion hazard is severe.

Use and management.—This soil is all in range. Be-
cause of very steep slopes, range will probably always
be the best use for this soil. The forage is of good
quality. Range use and management prob%ems are about
the same as for Coarsegold loam, 8 to 30 percent slopes.
Brush control is difficult on these slopes, and fertilizing
is not feasible. (Capability unit VIIe-1; natural land
type Eg; Storie index rating 19)

Coarsegold rocky loam, 15 to 30 percent slopes
(CkD).—Except for having scattered outcrops of bedrock,
this soil is similar to Coarsegold loam, 8 to 30 percent
slopes. Runoff is medium, and the erosion hazard is
moderate.

Use and management.—This soil is all in range. Al-
though forage production is reduced somewhat by the
rock outcrops, this soil is nearly as productive as Coarse-
gold loam, 8 to 30 percent slopes, and it has similar use
and management problems. (Capability unit VIe-1;
natural land type E,s; Storie index rating 33)

Coarsegold rocky loam, 30 to 75 percent slopes
(CkFl.—Except for having steeper slopes, this soil is simi-
lar to Coarsegold rocky loam, 15 to 30 percent slopes.
Runoff is rapid to very rapid, drainage is good to some-
what excessive, and the erosion hazard is moderate to
severe.

Use and management.—This soil is all in range. Steep-
ness and rock outcrops limit its use to range. It has
about the same use and management problems as Coarse-
gold rocky loam, 15 to 30 percent slopes. Brush control
1s more difficult, and fertilizing is not feasible. (Capa-
bility unit VIIe-1; natural land type Eis; Storie index
rating 11)

Columbia Series

In the Madera Area, soils of the Columbia series occur
on recent alluvium derived chiefly from granitic rocks.
They occupy the flood plain of the San Joaquin River
downstream from Mendota Dam. They are imperfectly
drained, noncalcareous, brownish, and mottled with
strong brown, principally in the subsoils. In their
natural condition they were flooded or had a high water
table nearly every year. Friant Dam on the San Joaquin
River and Pine Flat Dam on the Kings River have
greatly reduced the flood hazard, but a high water table
still occurs in some years. In stream-channeled areas
the topography is nearly level to undulating. The vege-
tation includes willow, cottonwood, wild rose, annual
grasses, and herbs.

These soils occur in small, irregular tracts and are
typically stratified and variable in texture.

These soils are used for a variety of row and forage
crops but chiefly for alfalfa and cotton. Now that flood-
ing is controlled, some vineyards and orchards could be
planted in the better drained areas where a high water
table is not likely. Dikes protect most areas from floods.

Columbia fine sandy loam, 0 to 1 percent slopes
{CmA).—This recent alluvial soil occurs along the San
Joaquin River. Although the flood hazard has been
greatly reduced, an intermittent high water table still
occurs in wet winters and in spring when runoff from
the Sierra Nevada is heavy.
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Representative profile:

0 to 14 inches, pale-brown and slightly hard (dark-brown to
brown and very friable when moist) fine sandy loam con-
taining fine flakes of mica; slightly acid; very weak, very
fine, granular structure; variable strong-brown mottling in
lower part; moderate in organic matter.

14 to 36 inches, light yellowish-brown and slightly hard (dark
yellowish-brown to yellowish-brown and friable when moist)
fine sandy loam; common, strong-brown mottles; neutral;
very weak, very fine, granular structure.

86 to 60 inches -, light yellowish-brown and slightly hard
(dark yellowish-brown to yellowish-brown and friable when
moist) fine sandy loam; common, strong-brown mottles;
strata of loam and loamy fine sand, and thin lenses of silt;
neutral ; massive.

The degree of strong-brown mottling is variable within
short distances. The finer textured lenses in particular
are more mottled, and in places mottling extends nearly
to the surface. Textural variation and stratification are
common.

Natural drainage is imperfect; runoff is very slow,
and internal drainage is moderately rapid. The root
zone is deep. The available moisture holding capacity
and natural fertility are moderate. The erosion hazard
is slight. The soil 1s free of excess salts or alkali.

Use and management.—This soil is used for irrigated
row and forage crops, principally alfalfa and cotton, and
for pasture. Now that flood control has been established,
some orchards and vineyards could be planted in areas
not subject to an intermittent high water table. No fer-
tilizer trials have been conducted, but nonleguminous
crops are most likely to respond to nitrogen, except when
they follow legumes. If alfalfa is grown continuously,
some increase in yields may be obtained by applying
phosphorus and sulfur. In irrigated pastures, legume-
grass combinations should be productive. (Capability
unit ITw-2; natural land type A,; Storie index rat-
ing 90)

Columbia fine sandy loam, moderately deep and
deep over Temple soils, 0 to 1 percent slopes (CmtA).—
This soil is similar to Columbia fine sandy loam, 0 to 1
percent slopes, except that it overlies dark-colored, mod-
erately fine textured Temple soils at depths of 19 to 48
inches. Internal drainage is slow in the underlying
Temple soils, and intermittent high water tables occur
frequently.

Use and management.—This soil is used for the same
crops as Columbia fine sandy loam, O to 1 percent slopes.
Because of the slow internal drainage and intermittent
high water table, irrigated pasture is probably its best
use. (Capability unit ITw-7; natural land type A.;
Storie index rating 80)

Columbia fine sandy loam, moderately deep and deep
over hardpan, 0 to 1 percent slopes (CmdA).—This soil is
similar to Columbia fine sandy loam, 0 to 1 percent
slopes, except that it overlies a strongly cemented lime-
silica hardpan of the Pozo series. In places there is a
complete Pozo profile beneath the more recent Columbia
soil. The thickness of the Columbia soil varies from 18
to 48 inches. Internal drainage is moderately rapid
above the hardpan, then very slow. An intermittent
high water table occurs frequently.

Use and management.—This soil is used in much the
same way as Columbia fine sandy loam, moderately deep
and deep over Temple soils, 0 to 1 percent slopes, and
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has much the same problems. (Capability unit IIs-3;
natural land type Ay; Storie index rating 81)

Columbia soils, channeled, 0 to 8 percent slopes
(CrB).—These soils occupy the areas nearest to the San
Joaquin River. In most places the surface soil is fine
sandy loam, but the subsoil and substratum are highly
stratified with sand as a result of recent stream action
and deposition. Because of stream channeling, the
topography is broken or undulating, and an intermittent
high water table occurs. Internal drainage is moderately
rapid to rapid. The water-holding capacity and natural
fertility are moderate to low, depending on the texture
of the soil.

Use and management.—These soils are mostly in range.
A few areas have been leveled, but the resulting soil
is variable in texture within short distances; loamy sand
predominates following leveling. If leveled this soil has
about the same use and management problems as Colum-
bia fine sandy loam, 0 to 1 percent slopes, but yields are
more variable because of variations in texture and other
soil characteristics. (Capability unit IITe—4; natural
land type As_sen; Storie index rating 32)

Columbia loamy sand, 0 to 1 percent slopes (CoAl.—
Except for being coarser and more variable in texture,
this soil is similar to Columbia fine sandy loam, 0 to 1
percent slopes. It occurs in a few small, irregular tracts
that were once channeled but have been leveled and are
now farmed. Internal drainage is rapid. The moisture-
holding capacity and natural fertility are low. The ero-
sion hazard is moderate.

Use and management.—This soil is used for the same
crops as Columbia fine sandy loam, 0 to 1 percent slopes.
Because it occurs in small, irregular areas, it is difficult
to manage properly. Capability unit IIIs-3; natural
land type As; Storie index rating 72)

Columbia loamy sand, over Temple soils, 0 to 1 per-
cent slopes (CotA).—This soil is similar to Columbia
loamy sand, 0 to 1 percent slopes, except that it overlies
dark-colored, finer textured basin soils, mostly of the
Temple series, at depths of 12 to 48 inches. Internal
drainage is slow in the underlying soils, and an intermit-
tent high water table occurs frequently.

Use and management.—Because it occurs in small
bodies, this soil is generally used for row and forage
crops in conjunction with adjacent soils. Irrigated
alfalfa, cotton, and pasture are the most common crops.
(Capability unit IIw-T7; natural land type As; Storie
index rating 72)

Columbia sandy loam, 0 to 1 percent slopes (CpA).—
Except for being coarser textured throughout the profile,
this soil is similar to Columbia fine sandy loam, 0 to 1
percent slopes. It occupies long, narrow bodies. In-
ternal drainage is rapid, and the erosion hazard is
moderate.

Use and management.—This soil is used for the same
crops as Columbia fine sandy loam, 0 to 1 percent slopes.
(Capability unit ITw-2; natural land type A,; Storie
index rating 95)

Columbia sandy loam, moderately deep over sand,
0 to 1 percent slopes (CpdA).—This soil is similar to
Columbia sandy loam, 0 to 1 percent slopes, except that
it overlies stratified sand at depths of 18 to 30 inches.
'lI‘he moisture-holding capacity and natural fertility are
ow.
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Use and management—This soil is used in much the
same way as Columbia sandy loam, 0 to 1 percent slopes.
(Capability unit ITw-2; natural land type A,; Storie
index rating 86)

Cometa Series

The soils of the Cometa series occupy undulating to
rolling, dissected, old, low terraces. They formed from
softly consolidated, moderately coarse textured, granitic
sediments and have a brown, sandy surface soil and a red-
dish-brown, dense claypan in the subsoil. The vegetation
consists chiefly of annual grasses and herbs.

The topographic position of the Cometa soils is like
that of the Whitney and Rocklin soils. The Cometa soils
are more reddish in color than the Whitney soils and
have more clay in the subsoil. They have more clay
in the subsoil than the Rocklin soils but do not have a
cemented hardpan. The Montpellier soils are similar to
the Cometa soils but have a thicker subsoil and contain
less clay. In places the Cometa soils are associated with
the San Joaquin soils, which cap some of the rolling
knolls.

These soils are used mostly for range and dryfarmed
grain. In the northern side of the Area, some attempts
have been made to use them for irrigated row and forage
crops.

Cometa sandy loams, 3 to 8 percent slopes (CuB).—
These soils occupy gently rolling parts of the old, low
terraces and are associated chiefly with the Whitney
soils.

Representative profile:

0 to 7 inches, brown and hard (dark-brown and friable when
moist) heavy sandy loam; slightly acid; very weak, very
fine, granular stpucture when moist, and essentially massive
when dry; low in organic matter,

7 to 17 inches, brown and hard (dark-brown and friable when
moist) heavy sandy loam; slightly acid; very weak, fine,
granular structure when moist, and essentially massive
when dry; very low in organic matter.

17 to 27 inches, reddish-brown and extremely hard (dark
reddish-brown and firm when moist) sandy clay with col-
]toidal coatings; slightly acid; strong, coarse, blocky struc-
ure.

27 to 40 inches -}, light yellowish-brown and hard (dark
yellowish-brown and firm when moist) heavy sandy loam;
weakly stratified; neutral; massive.

The texture of the surface soil varies but is predomi-
nantly fine sandy loam, heavy sandy loam, or coarse
sandy loam. The texture of the subsoil varies from
sandy clay loam to sandy clay. Thin seams of lime are
present in the substratum in places.

These soils are well drained. Internal drainage and
runoff are slow. The root zone is moderately deep, be-
cause of the dense claypan, and the available water
holding capacity and natural fertility are low. The
erosion hazard is moderate.

Use and management.—These soils are used mainly
for dryfarmed small grain, principally barley, and for
range.

If used for small grain, the soils have much the same
fertility problems as Atwater loamy sand, 8 to 8 percent
slopes. Having been weathered for a longer period of
time and having a restricted effective rooting depth,
they should respond to fertilizer more than the Atwater
soil. Water-soluble forms of phosphorus should be used

to minimize fixation. Range that is seeded to legumes
is most likely to benefit from phosphorus and sulfur.

Because of the variable slopes and elevated, gently
rolling topography, these soils are not well suited to
irrigation. If irrigated, they should be seeded to a
legume-grass combination. Because of the restricted
effective depth, a shallow-rooted legume like ladino clover
should be used. Nitrogen, phosphate, and sulfur are
most likely to bring a response in irrigated pasture.
Irrigated row and forage crops have been tried in a few
places but are poorly suited and have met with little
success. They require large amounts of nitrogen and
smaller amounts of phosphorus, or even a complete fer-
tilizer containing potash. It is questionable whether
they can be grown profitably at the present time. (Capa-
bility unit IVe-3; natural land type Dy; Storie index
rating 43)

Cometa sandy loams, 8 to 15 percent slopes (CuC).—
These soils are similar to Cometa sandy loams, 3 to 8
percent slopes, but the profile is more variable and the
average depth to the claypan subsoil is slightly less.
Some erosion has occurred in places; it may, in part, be
responsible for the shallower profile. Runoft is medium,
and the erosion hazard is severe.

Use and management—These soils are used mostly
for range and dryfarmed small grain. Management is
similar to that of Cometa sandy loams, 3 to 8 percent
slopes. Because of the severe erosion hazard and the
difficulty of applying adequate protective practices, it is
probably best to use these soils for range and only an
occasional small-grain crop. Iegume-grass pasture
would be the best use for irrigated areas. Irrigated row
and_forage crops are poorly suited. . (Capability unit
IVe-3; natural land type Dy; Storie index rating 40)

Cometa sandy loams, 0 to 3 percent slopes (CuA).—
These soils are similar to Cometa sandy loams, 3 to 8
percent slopes, except for having gentler slopes. The
total area is small. Runoff is slow. The erosion hazard
is slight.

Use and management.—These soils are used mainly for
dryfarmed small grain and for range. They have use
and management problems similar to those of Cometa
sandy loams, 3 to 8 percent slopes, but do not require
such intensive erosion control measures. (Capability
unit IVs-3; natural land type Dy; Storie index rating
48

%Dometa gravelly sandy loam, 3 to 8 percent slopes
(CsB).—This soil, which is in the southern part of the Area,
formed from sediments that had a high proportion of
well-rounded gravel. Except for having a gravelly sur-
face soil and gravel throughout the profile, it is similar
to Cometa sandy loams, 3 to 8 percent slopes. The ero-
sion hazard is moderate.

Use and management.—This soil is used for the same
crops as Cometa sandy loams, 3 to 8 percent slopes. It
is more difficult to cultivate because of the gravel. The
available water holding capacity is a little less. (Capa-
bility unit IVe-3; natural land type D;»; Storie index
rating 32)

Cometa loam, 3 to 8 percent slopes (CtB).—This soil
differs from Cometa sandy loams, 8 to 8 percent, slopes,
in having a darker colored and finer textured surface
soil, a finer textured substratum, and slightly greater
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available water holding capacity. Runoff is slow. The
erosion hazard is moderate.

Use and management.—This soil is somewhat better
suited to dryfarmed grain and range, the principal uses,
than Cometa sandy loams, 3 to 8 percent slopes. (Capa-
bility unit IVe-3; natural land type Dy; Storie index
rating 45)

Cometa-Whitney sandy loams, 3 to 8 percent slopes
(CwB).—This complex is composed of Cometa sandy loam
and Whitney fine sandy loam, which occur in such close
association that separation is impractical at the field
mapping scale. Runoff is slow.

Use and mamagement.—This complex is used mostly
for dryfarmed grain and range. Use and management
are about the same as for Cometa sandy loams, 3 to 8
percent slopes. Yields are slightly greater, chiefly be-
cause the associated Whitney soils are deeper, have a
moderate water-holding capacity, and lack the abrupt
claypan in the subsoil. (Capability unit IVe-3; natural
land type Dy; Storie index rating 51)

Cometa-Whitney sandy loams, 8 to 15 percent slopes
(CwC).—Except for steeper slopes, this complex is similar
to Cometa-Whitney sandy loams, 3 to 8 percent slopes.
Runoff is slow to medium.

Use and management.—This complex is used in about
the same way as Cometa-Whitney sandy loams, 3 to 8
percent slopes. (Capability unit IVe-3; natural land
type Dg; Storie index rating 43)

Corning Series

The soils of the Corning series developed from gravelly
or cobbly sediments derived mostly from metamorphosed
sedimentary rock and igneous rock. They occur chiefly
on old high temraces. They are reddish and gravelly
throughout the profile and have a loam surface soil and
a claypan subsoil. The slopes are relatively gentle, and
the undisturbed soils typically have a hummocky or
“hogwallow” microrelief. The vegetation consists mostly
of annual grasses and herbs.

The Corning soils are similar to and are associated
with the Redding soils. The principal difference is that
the Redding soils have a hardpan below the claypan.

Range and dryfarmed grain are the principal uses
of the Corning soils.

Corning gravelly loam, 0 to 3 percent slopes (CyA).—
This reddish, gravelly, claypan soil occupies only a small
area on the old, high terraces. It may be a remnant of
a much more extensive old terrace.

Representative profile:

0 to 5 inches, reddish-yellow and hard (reddish-brown to
yellowish-red and friable when moist) gravelly loam;
strongly acid; very weak, very fine, granular structure when
moist, and essentially massive when dry; the gravel is very
hard and mainly quartzitic; moderately low in organic
matter,

5 to 10 inches, reddish-brown and very hard (dark reddish-
brown and very firm when moist) gravelly clay loam with
colloidal coatings; medium acid; weak, fine, blocky struc-
ture. :

10 to 18 inches, red and extremely hard (dark reddish-brown
and very firm when moist) gravelly clay with colloidal
coatings; strongly acid; strong, fine, blocky structure.

18 to 25 inches, red and extremely hard (dark reddish-brown
and very firm when moist) gravelly clay with colloidal

coatings and some dark manganese stains; very strongly
acid; strong, coarse, blocky structure.

1951, NO. 11

25 to 38 inches -4, reddish-yellow and hard (yellowish-red
and firm when moist) gravelly sandy clay loam; strongly
acid; massive; dark manganese stains; some pebbles are
partially weathered and give a variegated color to the soil.

In places the surface soil is brown. Variations in the
depth to and thickness of the claypan subsoil are asso-
ciated with the hogwallow microrelief. The substratum
is typically more gravelly than the soil material above it.

This soil is well drained. Runoff is slow, and inter-
nal drainage is very slow. The root zone is shallow and
the available water holding capacity is low because of
the claypan subsoil. The natural fertility is low. The
erosion hazard is slight.

Use and management.—This soil is used mainly for
range and dryfarmed grain. It has about the same fer-
tility problems as the Cometa soils and responds to fer-
tilization as well or better. It is likely to be deficient
in phosphorus and nitrogen, particularly for dryfarmed
grain.

Because of its elevated position and shallow root zone,
this soil is not well suited to irrigation. If irrigated,
it would be best suited to a combination of shallow-
rooted legumes and grasses and would be most likely to
respond to phosphate, alone or in combination with a
little nitrogen, and lime. Irrigated row and forage
crops are poorly suited. They would require large
amounts of nitrogen and a little phosphorus or even a
complete fertilizer containing potash. It is questionable
whether they could be grown profitably. (Capability
unit IVs-3; natural land type Di.; Storie index rat-
ing 42)

Corning gravelly loam, 3 to 8 percent slopes (CyB).—
This soil has steeper slopes than Corning gravelly loam,
0 to 3 percent slopes, but is otherwise similar. It occu-
pies short fans near Little Table Mountain. Runoff is
slow to medium. The erosion hazard is moderate.

Use and management.~This soil is used in much the
same way and, except for the need to control erosion,
has about the same management problems as Corning
gravelly loam, 0 to 3 percent slopes. (Capability unit
IVe-3; natural land type D,:; Storie index rating 36)

Daulton Series

The Daulton series consists of shallow soils developed
from metamorphosed sedimentary rocks, principally slate
of the Mariposa formation. The slate is fairly dark
colored because it contains graphite, and the soils are
dark grayish brown. These soils occur along the west-
ern foothills of the Sierra Nevada. The topography is
undulating to hilly. Drainage is good to somewhat
excessive. Outcrops of nearly vertically tilted bedrock,
tombstonelike in appearance, are numerous in places
(fig. 7). The vegetation is annual grasses and herbs and,
on north slopes, a little blue oak.

The Daulton soils are associated with the Vista soils
and the Whiterock soils. The Vista soils developed from
granitic rocks and are pale brown. The shallow White-
rock soils developed from the same kind of parent mate-
rial as the Daulton soils but are medium acid to strongly
acid and light brownish gray.

Almost all of the acreage is used for range.
areas are used for dryfarmed grain.

A few
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Figure 7.—Tombstonelike outcrops on Daulton rocky fine sandy
loam, 30 to 45 percent slopes, in the lower foothills of the Sierra
Nevada.

Daulton loam, 8 to 30 percent slopes (DbD).—This soil
occurs in the lower foothills north of the Fresno River.
In places there are outcrops of nearly vertically tilted
parent rock, locally called “tombstone” rock. Another
distinctive identifying feature in places is the presence of
chizlm{stolite (andalusite) crystals in the soil and parent
rock.

Representative profile:

0 to 5 inches, dark grayish-brown and hard (very dark gray-
ish-brown and friable when moist) loam; slightly acid;
weak, fine, granular structure when moist, and essentially
massive when dry; numerous small slate fragments and
chiastolite crystals; moderate in organic matter.
to 17 inches, grayish brown and very hard (dark grayish
brown and firm when moist) loam; slightly acid; weak,
fine, granular structure when moist, and essentially massive
when dry; slate fragments more numerous than in layer
above; numerous chiastolite crystals; moderately low in
organic matter.

17 inches -, light olive-brown (olive-brown when moist)
partly shattered slate bedrock with some soil material in
cracks in the upper part; less shattered and more massive
with increasing depth; chiastolite crystals numerous in
places.

[

The principal variations are in color, and there is
some variation in depth to bedrock. Besides the nearly
vertical outcrops of parent rock, there are quartz dikes.

Included are small areas of soils that have a slight
accumulation of clay in the subsoil and a weak, sub-
angular, blocky structure. These soils typically occupy
the tops of small knolls or ridges and are somewhat
deeper to bedrock.

This soil is well drained to somewhat excessively
‘drained. Runoff is slow to medium, and internal drain-
age is medium. The root zone is shallow, and the ero-
sion hazard is moderate to severe. The available water
holding capacity and natural fertility are low, chiefly
because of the shallowness of the profile.

Use and management.—This soil is used exclusively for
range. It produces some of the best foothill forage, but
the amount, is limited by the shallowness of the root zone
and the shortage of available water. The possibilities
for more intensive use of this soil are limited. (Capa-
bility unit VIIe-3; natural land type E;; Storie index
-rating 32)

Daulton fine sandy loam, 8 to 30 percent slopes
(DaD).—This is the most extensive of the Daulton soils.
Tt is similar to Daulton loam, 8 to 30 percent slopes,
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but has a coarser textured surface soil, is more brown-
ish in color, has a slightly lower water-holding capacity,
and contains less organic matter. Internal drainage 1s
mederately rapid.

Use and management.—This soil is used almost ex-
clusively for range. It is used and managed in about
the same way as Daulton loam, 8 to 30 percent slopes.
The variable slopes, shallowness, and low water-holding
capacity restrict the possibilities for more intensive use.
(Capability unit VIIe-3; natural land type E;; Storie
index rating 32)

Daulton fine sandy loam, 3 to 8 percent slopes
{DaB}.—This soil is not extensive. It is similar to Daulton
fine sandy loam, 8 to 30 percent slopes, but is slightly
deeper and in places has a few inches of weakly devel-
oped subsoil that is slightly finer textured than the
surface soil. Drainage i1s good. Runoff is slow, and
the erosion hazard is slight.

Use and management.—This soil is used mostly for
range, but a few areas are in dryfarmed grain. Be-
cause of the more gentle slopes, the slightly deeper root
zone, and better water-holding capacity, the forage pro-
duction should be slightly greater than on Daulton fine
sandy loam, 8 to 30 percent slopes, but the management
problems are similar, (Capability unit VIIe-3; natu-
ral land type Ej; Storie index rating 36)

Daulton fine sandy loam, 30 to 45 percent slopes
(DaE).—This soil is similar to Daulton fine sandy loam,
8 to 30 percent slopes, but is slightly shallower to bed-
rock and has more rock outcrops. Drainage is some-
what excessive. Runoff is rapid, and the erosion haz-
ard is severe.

Use and management.—This soil is used only for range.
It has about the same management problems as Daulton
fine sandy loam, 8 to 30 percent slopes. (Capability
unit VIIe-3; natural land type Eis; Storie index rat-
ing 18)

Daulton rocky fine sandy loam, 3 to 8 percent slopes
(DcB).—Except for having numerous outcrops of bedrock
(fig. 8), this soil is similar to Daulton fine sandy loam,
3 to 8 percent slopes.

Use and management.—This soil is used exclusively
for range, which is the only feasible use because of the
rock outcrops. It is managed in about the same way as

Figure 8.—Daulton rocky fine sandy loam, 3 to 8 percent slopes,
in foreground; Daulton rocky fine sandy loam, 30 to 45 percent
slopes, in background.
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Daulton fine sandy loam, 3 to 8 percent slopes. (Capa-
bility unit VIIe-3; natural land type Eg; Storie index
rating 25)

Daulton rocky fine sandy loam, 30 to 45 percent
slopes (DcE).—This soil is slightly shallower to bedrock
than Daulton rocky fine sandy loam, 3 to 8 percent
slopes. Except for having rock outcrops, it is similar
to Daulton fine sandy loam, 30 to 45 percent slopes.

Use and management.—This soil is used exclusively
for range, which is the only feasible use because of the
steep slopes, rock outcrops, shallowness, and low water-
holding capacity. Range management is about the same
as for Daulton fine sandy loam, 30 to 45 percent slopes.
(Capability unit VIIe-3; natural land type Eiq; Storie
index rating 12)

Delhi Series

The soils of the Delhi series consist of pale-brown,
coarse-textured granitic material deposited on alluvial
fans and modified by wind action. Drainage is exces-
sive or somewhat excessive. Most areas are gently un-
dulating, but a few have a dunelike topography. The
profile is nearly uniform and shows little modification,
except for wind or water stratification, throughout its
depth. The vegetation is annual grasses and herbs.

These soils are associated principally with Atwater
soils, which are of similar origin but are somewhat older
and have a slight accumulation of clay in the subsoil.

The Delhi soils are used for dryfarmed grain, for
range, and for irrigated alfalfa, cotton, and corn.

Delhi sand, 3 to 8 percent slopes (DeB).—This uni-
form, coarse-textured soil occurs principally on small,
isolated mounds adjacent to streams in the older, low
terraces.

Representative profile:

0 to 12 inches, pale-brown (brown when moist), loose sand;
neutral; micaceous; single grained; very low in organic
matter.

12 to 24 inches, pale-brown (brown when moist), loose sand;
neutral; micaceous; single grained; extremely low in or-
ganic matter.

24 to 60 inches, light yellowish-brown (yellowish-brown when
moist), loose sand; neutral; micaceous; single grained.

The principal variations are slight differences in color,
which becomes somewhat more yellowish with increas-
ing depth. The reaction varies from slightly acid to
mildly alkaline, usually becoming more alkaline with
increasing depth. Included are some areas that have a
loamy sand texture.

This soil is excessively drained. Runoff is very slow,
and internal drainage is very rapid. The hazard of
wind erosion is severe. The available water holding ca-
pacity and natural fertility are low because of the
coarse texture. The root zone is very deep.

Use and management.—Most of this soil is used for
dryfarmed grain and for range. Dryfarmed small grain
generally responds to phosphorus, alone or with smaller
amounts of nitrogen, but it is questionable whether fer-
tilizing this coarse-textured and droughty soil is eco-
nomical. Control of wind erosion is needed if this soil
is cultivated. (Capability unit IVe—4; natural land
type As; Storie index rating 65)

Delhi sand, 0 to 3 percent slopes (DeA).—This soil con-
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sists mostly of areas of Delhi sand, 3 to 8 percent slopes,
that have been leveled.

Use and management.—This soil is used for irrigated
alfalfa, cotton, and corn. Under irrigation, it is defi-
cient in nitrogen. Phosphorus and sulfur are beneficial
to alfalfa and other legumes. Precautions to minimize
wind erosion should be taken.

In other areas, this soil has been used for grapes,
small fruits, and nuts. Tt is deficient in zinc for grapes,
peaches, and almonds, but the deficiency can usually be
corrected by using zinc sprays. (Capability unit TVe—4;
natural land type As; Storie index rating 72)

Delhi sand, moderately deep and deep over hardpan,
0 to 3 percent slopes (DfA).—This soil consists of Delhi
sand overlying a hardpan substratum of some older, un-
related soil. The depth to the hardpan ranges from 18
to 50 inches. Many areas have been leveled, and this
may account in part for the variable depth to the hard-
pan. Drainage is somewhat excessive.

Some areas of loamy sand are included.

Use and management.—This soil is used in much the
same way as Delhi sand, 0 to 3 percent slopes. Because
of the variable depth to the unrelated substratum, the
growth of crops is usually spotty, and more care must
be taken in irrigation and other management. (Capa-
bility unit IVe—4; natural land type A;;; Storie index
rating 72)

Dinuba Series

The Dinuba series consists of pale-brown, moderately
coarse textured or medium textured soils. The mate-
rials were derived mainly from granitic rocks. The
subsoil contains slightly more clay than the surface soil.
Beneath the subsoil is a weakly calcareous, unrelated,
silty substratum. The vegetation in nonsaline and non-
alkall areas consists of annual grasses and herbs. In
salt- and alkali-affected areas, it consists of saltgrass,
alkali sacaton, jackass clover, and other salt-tolerant and
alkali-tolerant plants.

These nearly level soils are located on the lower mar-
gins of the San Joaquin River alluvial fan. They have
many properties intermediate between those of the Han-
ford soils on the alluvial fan to the east and those of
the Fresno and El Peco soils in the basin, chiefly to the
west. They differ from the Hanford soils in having
lime in the subsoil and silty substratum, mottling in the
substratum, and, in many places, salts and alkali. The
Fresno soils contain more salts and alkali than the
Dinuba soils; they have an impermeable, indurated hard-
pan, a moderate amount of clay in the subsoil, and
moderately well developed structure in the subsoil. The
El Peco soils typically contain more lime than the
Dinuba soils, and they have a strongly cemented lime-
silica hardpan in the lower part of the subsoil. The
Traver soils also resemble the Dinuba soils but lack the
unrelated silty substratum.

Areas free or nearly free of salts and alkali are used
for irrigated grapes, row and forage crops, and pasture.
Those more strongly affected are used mainly for range.
Recently, large areas affected by salts and alkali have
been leveled and successfully planted to irrigated pasture.
It is expected that more areas will be reclaimed.
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Dinuba-El Peco fine sandy loams, slightly saline-
alkali, 0 to 1 percent slopes (DpA).—These pale-colored
soils occur extensively on the lower margins of the San
Joaquin River alluvial fans. The component soils are
too complexly associated to be mapped separately. Up
to 25 percent of the area is affected by salts and alkali to
the surface. The saline-alkali spots have a poor vegeta-
tive cover,

Representative profile of Dinuba fine sandy loam in an
area relatively free of salts and alkali:

0 to 10 inches, pale-brown and slightly hard (brown and very
friable when moist) fine sandy loam:; weak, very fine,
granular structure when moist, and essentially massive
when dry; noncalcareous; mildly alkaline; very low in
organic matter.

10 to 13 inches, pale-yellow to light yellowish-brown and hard
(grayish-brown and friable when moist) heavy fine sandy
loam; slightly calcareous; very weak, fine and medium,
blocky structure; moderately alkaline; lime mostly dis-
seminated.

13 to 24 inches, pale-yellow to light yellowish-brown and hard
(grayish-brown and friable when moist) fine sandy loam;
massive; moderately alkaline; slightly calcareous; some of
the lime may be segregated in small, soft nodules.

24 to 35 inches, light-gray and very hard (light brownish-gray
and very firm when moist), massive silt loam; whitish,
hard, segregated and disseminated lime and strong-brown
mottles; moderately alkaline; slightly calcareous; very few
roots enter this material, and a root mat may occur above it.

35.to 50 inches 4, light-gray and slightly hard to hard (light
brownish-gray and firm to very firm when moist) stratified
silt loam and fine sand; moderately alkaline, slightly cal-
careous; lime decreases in amount somewhat with depth
and is mainly disseminated.

The principal variations are in the depth to and hard-
ness of the upper part of the silty substratum. The depth
is typically 24 to 36 inches, but it ranges from 18 to 50
inches, and considerable variation occurs within short
distances. In places the surface soil is somewhat darker
colored than in the profile described, and the areas
affected by salts and alkali are strongly alkaline and
slightly calcareous to the surface. Variable amounts of
strong-brown mottles occur in the subsoil and substratum.

The El Peco soil in this complex is substantially like
that described under the heading “El Peco Series,” but is
typically less alkaline in reaction and less affected by
salts and alkali.

The Dinuba soil is moderately well drained, and the
El Peco soil is imperfectly drained. Surface runoff is
very slow, and internal drainage is moderately rapid
down to the silty substratum or lime-silica hardpan, then
slow to very slow. The natural fertility is moderate, the
erosion hazard is slight, and the available water holding
capacity is moderate. The root zone is shallow to mod-
erately deep.

Use and management.—These soils are used for range
and for irrigated row and forage crops and pasture. The
field crops include alfalfa, cotton, sorghum, corn, sugar
beets, and small grain. Vineyards have been planted in
some reclaimed areas. The amount of salts and alkali
varies greatly in short distances. Deep leaching and ap-

lying gypsum or sulfur would benefit most areas. Non-
ﬁzguminous irrigated row and forage crops respond to
nitrogen but generally not’ to phosphorus. Phosphorus
and sulfur, however, may benefit alfalfa and other le-
gumes, especially at the higher levels of production.

Some areas have been plowed to depths of 3 feet to
break up the lime-silica hardpan so that grapes or other

high-value crops could be planted. Plowing to depths of
more than 3 feet is of doubtful value unless fruit trees or
some other deep-rooted crop is to be planted. Experience
in similar areas indicates that these soils are not well
suited to fruit trees. Grapes are not benefited greatly by
deep plowing if the depth to the cemented layer is more
than 3 feet.

These soils require careful management to prevent over-
irrigation and a temporary perched water table. Exces-
sive use of water could create problems but has not in
this area, heretofore, because of the scarcity and the high
cost of water. Waterlogging, even for short periods, ad-
versely affects the deeper rooted crops. Excessive con-
centrations of soluble salts, frequently associated with
overirrigation, are especially damaging to tree and vine
crops. Common results of the excessive use of water on
these soils in other localities include marginal leaf burn;
stunted, missing, and dying trees and vines; reduced
yields; and fewer years of full production. (Capability
un)it I11s-8; natural land type A, s,; Storie index rating
63

Dinuba-EI Peco fine sandy loams, moderately saline-
alkali, 0 to 1 percent slopes (DsA).—These soils are similar
to Dinuba-El Peco fine sandy loams, slightly saline-alkali,
0 to 1 percent slopes, except that 25 to 70 percent of the
area is affected by salts and alkali. In the saline-alkali
areas, the vegetation consists of saltgrass and other salt-
and alkali-tolerant plants.

Use and management.—These soils are used in much
the same way as Dinuba-El Peco fine sandy loams,
slightly saline-alkali, 0 to 1 percent slopes, but their
agricultural value is more limited. Deep leaching and
applying gypsum or sulfur will help reclaim the saline-
alkali areas, improve the soils, increase yields, and
broaden crop suitability. If not reclaimed, these soils
are probably best suited to irrigated grass-legume pas-
ture. Using them for irrigated pasture is probably the
quickest and cheapest way to begin reclamation. Nar-
rowleaf (or prostrate) trefoil is more tolerant of salts
and alkali than either alfalfa or ladino clover and has
given excellent results in irrigated pastures during re-
clamation. (Capability unit IVs-8; natural land type
Az_om; Storie index rating 36)

Dinuba fine sandy loam, 0 to 1 percent slopes (DmA).—
This soil is similar to the Dinuba soil in the complex,
Dinuba-El Peco fine sandy loams, slightly saline-alkali,
0 to 1 percent slopes, except that it is free of excess salts
and alkali and is, in most places, less alkaline in reaction.

Use and management.—This soil is used for irrigated
grapes, alfalfa, cotton, sugar beets, corn, and pasture.
Except that there is no need to remove salts and alkali,
the use and management problems are the same as those
of Dinuba-EIl Peco fine sandy loams, slightly saline-alkali,
0 to 1 percent slopes. (Capability unit IITs-3; natural
land type A; Storie index rating 90)

Dinuba loam, 0 to 1 percent slopes (DoA).—This soil is
similar to Dinuba fine sandy loam, 0 to 1 percent slopes,
but the texture is somewhat finer throughout and the
color is slightly darker. This soil may have been more
poorly drained at one time, and this may partly account
for the somewhat darker color. At the present time,
however, drainage is abhout the same as for the other
Dinuba soils. Internal drainage is medium to the silty
substratum, then slow to very slow.
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Use and management.—This soil is used and managed
in much the same way as Dinuba fine sandy loam, 0 to 1
percent slopes. (Capability unit I1Is-3; natural land
type Az; Storie index rating 90)

inuba-El Peco loams, slightly saline-alkali, 0 to 1
percent slopes (DtAl.—These soils are similar to the
Dinuba-El Peco fine sandy loams except for being finer
textured throughout. Internal drainage is medium to the
silty substratum or hardpan, then slow to very slow.

Use and management.—These soils are used for range
and for irrigated grapes, alfalfa, cotton, sugar beets, corn,
and pasture. They have much the same use and manage-
ment problems as Dinuba-El Peco fine sandy loams,
slightly saline-alkali, 0 to 1 percent slopes, especially as
relates to reclamation of the salt and alkali-affected areas.
(Capability unit IITs-8; natural land type Az o,; Storie
index rating 63)

Dinuba-El Peco loams, moderately saline-alkali, 0
to 1 percent slopes (DuA).—These soils are similar to
Dinuba-El Peco fine sandy loams, moderately saline-
alkali, 0 to 1 percent slopes, except for being finer tex-
tured throughout. Internal drainage is medium to the
silty substratum or hardpan, then slow to very slow.

Use and management.—These soils are used in much
the same way as Dinuba-El Peco fine sandy loams, mod-
erately saline-alkali, O to 1 percent slopes. (Capability
unit 1Vs-8; natural land type A;om; Storie index rating
36)

El Peco Series

The soils of the El Peco series consist of very pale
brown, moderately coarse textured to medium textured
material derived mainly from granitic rocks. These soils
have little or no accumulation of clay in the subsoil.
They have a thin, strongly cemented, lime-silica hardpan
in the lower part of the subsoil.

Unless reclaimed, these soils are at least slightly
affected by salts and alkali. Typically, they are moder-
ately to strongly aftected. In the areas least affected, the
vegetation consists of annual grasses and herbs; in the
areas more strongly affected, it consists of saltgrass, alkali
sacaton, jackass clover, and other salt- and alkali-tolerant
plants.

These nearly level soils occur mostly on the lower mar-
gin of the San Joaquin River alluvial fan. They are
associated with the Dinuba and Fresno soils. The Dinuba
soils have a slight increase in clay content of the subsoil,
and they contain less lime than the El Peco soils, and
they lack the strongly cemented hardpan. The Fresno
soils have a moderate amount of clay and moderately well

developed structural aggregates in the subsoil.
and alkali are used

The areas least affected by salts
mainly for row and forage crops and pasture. Those
more strongly affected are used for range. Considerable

areas that are associated with Dinuba soils have been
reclaimed, and more probably will be. The hardpan is
more of a problem than the excess salts and alkali, but
it is being broken by deep plowing, and in places some
of it is being removed and piled in fence rows.

El Peco-Dinuba fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes (EdA).—More than 70 percent
of this complex is affected by salts and alkali to the sur-
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face. The vegetation is mainly saltgrass, alkali sacaton,
and jackass clover.

Representative profile of El Peco fine sandy loam
strongly affected by salts and alkali:

0 to 4 inches, very pale brown and hard (dark grayish-brown
and friable when moist) fine sandy loam; strongly alkaline;
slightly calcareous; very weak, medium to fine, granular
structure when moist, and essentially massive when dry;
very low in organic matter.

4 to 15 inches, very pale brown and hard (dark grayish-
brown and friable when moist) fine sandy loam; strongly
alkaline; moderately calcareous; lime mostly disseminated ;
very weak, medium to fine, granular structure when moist,
and essentially massive when dry: extremely low in or-
ganic matter.

15 to 24 inches, very pale brown and hard (dark grayish-
brown and friable when moist) fine sandy loam interstrati-
fied with material that is very hard (very firm when
moist) and in places somewhat finer textured; massive;
strongly alkaline; moderately calcareous.

924 to 30 inches, light-gray (grayish-brown when moist)
strongly cemented lime-silica hardpan with a very thin,
indurated crust on the upper surface.

80 inches -, light-gray and hard to very hard (light olive-
brown and very firm when moist) silt loam interstratified
with softer, coarser textured materials of variable thick-
ness and continuing to considerable depth; strongly alka-
line; slightly calcareous; weak, platy structure to massive.

The depth to the hardpan ranges from 6 to 40 inches.
This may result from leveling in some places and surface
deposition in others. The shallowest spots are usually the
most strongly saline-alkali. There may be several hard-
pan layers, separated by softer, coarser textured, cal-
careous material. Variable faint mottling may occur
above as well as below the hardpan.

The Dinuba soil is similar to that described under the
heading “Dinuba Series,” but is more alkaline in reaction
and more affected by excess salts and alkali. It is, how-
ever, typically somewhat less strongly saline-alkall than
the complexly associated El Peco soils.

The Dinuba soils are moderately well drained and the
El Peco soils are imperfectly drained. Surface runoff is
very slow, and internal drainage is medium down to the
hardpan or silty substratum, then very slow. The root
zone is moderately deep but may be shallow locally, de-
pending on the depth to the hardpan. The natural fer-
tility and available water holding capacity are moderate,
and the erosion hazard is slight.

Use and management.—These soils are mainly in dry-
land range. If reclaimed, they would have much the
same use suitability and management problems as
Dinuba-El Peco fine sandy loams, slightly saline-alkali,
0 to 1 percent slopes. Deep leaching and applying gyp-
sum or sulfur should greatly improve these soils. During
reclamation, they can best be used for irrigated grass-
legume pasture. (Capability unit VIs-8; natural land
type Agza; Storie index rating 18)

Foster Series

The Foster series consists of imperfectly to poorly
drained, dark-colored, nearly level soils developed from
recent alluvium derived mainly from granitic and other
rocks containing considerable mica. These soils occupy
part of the flood plain of the San Joaquin River. They
are similar to the well-drained Hanford soils but are
poorly drained, dark colored, and moderately high in
organic matter. The imperfectly drained:Grangeville
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soils were derived from similar materials but are grayish
brown in color and contain much less lime and much less
organic maitter. :

Most nonirrigated areas of Foster soils are saline-alkali,
but under irrigation the salt content generally decreases.
Except in local spots, the water table is well below the
root zone in summer but may be much higher in winter
and spring. The vegetation is dominantly sedges, clovers,
lippia, annual grasses, and, in saline-alkali areas, salt-
grass and alkali sacaton.

These soils are used mostly for irrigated cotton, alfalfa,
barley, sorghum, and pasture. Some areas are still used
for range.

_Foster loams, 0 to 1 percent slopes (FbA).—This map-
ping unit includes fine sandy loams and loams, so closely
associated they could not be separated in mapping.

Representative profile:

0 to 20 inches, gray and slightly hard (very dark gray and
friable when moist) loam; highly micaceous; weak, very
fine, granular structure; mildly alkaline; moderately cal-
careous; moderately high in organic matter; lime is dis-
seminated.

20 to 32 inches, gray and slightly hard (dark-gray and friable
when moist) stratified loam, fine sandy loam, and fine sand;
massive; highly micaceous; strongly calcareous; mildly
alkaline; faintly mottled with yellowish brown and strong
brown; moderate in organic matter; lime is disseminated.

32 to 60 inches, light brownish-gray and slightly hard (dark
grayish-brown and friable when moist) stratified material
similar to horizon above; massive; faintly mottled; lime
content more variable; almost no lime in many places;
normally low in organic matter; mildly alkaline.

The principal variations are due to stratification in the
subsoil and substratum. Textural variations are common
within short distances. The lime content is variable,
particularly in the lower subsoil and the substratum; it
ranges from strong to none. Included are a few small
areas that are slightly saline-alkali.

These soils are naturally poorly drained but are now
imperfectly or, locally, poorly drained, depending on the
degree of artificial drainage. Runoff is very slow, and
internal drainage is medium. The root zone is deep, the
natural fertility is high, and the available water holding
capacity is moderate. There is no erosion hazard. Ex-
cess salts and alkali are not a problem.

Use and management.—These soils are well suited to a
wide variety of crops and are used for irrigated cotton,
alfalfa, corn, sorghum, small grain, and pasture. Nitro-
gen is the only nutrient to which nonleguminous crops
are likely to respond; phosphorus and sulfur benefit
legumes. Response is most likely at the higher levels of
production. If reasonable care is taken in irrigation, no
drainage problem should develop, because the water table
is now well below the surface during the growing season.
Nevertheless, drainage precautions will always be re-
%uired. (Capability unit ITw-2; natural land type A,;

torie index rating 100)

Foster loams, slightly saline-alkali, 0 to 1 percent
slopes (FbaA).—These soils are similar to Foster loams,
0 to 1 percent slopes, except for having slight concentra-
tions of salts and alkali, particularly in the upper part
of the profile.

Use and management.—These soils are used in much
the same way as Foster loams, 0 to 1 percent slopes, but
yields are somewhat lower, particularly yields of crops
sensitive to salts and alkali. Where drainage is adequate,

deep leaching alone should greatly improve this soil.
Irrigated grass-legume pasture is probably the best use
during reclamation. For the legume in such a mixture,
narrowleaf (or prostrate) trefoil is a better choice than
alfalfa or ladino clover. (Capability unit I1Is-6; natural
land type A;.0.; Storie index rating 81)

Foster loams, moderately saline-alkali, 0 to 1 percent
slopes {FbbA).—These soils are similar to Foster loams,
0 to 1 percent slopes, except for being moderately saline-
alkali.

Use and management.—In unreclaimed areas of these
soils, no crop does well. Provided adequate drainage is
possible, deep leaching greatly improves these soils. Irri-
gated grass-legume pasture is probably the best use dur-
ing the reclamation process. Following reclamation,
these soils are suitable for the same crops and have the
same management problems as Foster loams, 0 to 1 per-
cent slopes. (Capability unit IIIs-6; natural land type
A .on; Storie index rating 60) .

Foster loams, strongly saline-alkali, 0 to 1 percent

slopes {FbcA).—These soils are similar to Foster loams,
0 to 1 percent slopes, except for being strongly saline-
alkali. Only the most salt-tolerant plants are present.
" Use and management.—These soils are used mainly for
range. Provided adequate drainage is possible, they can
be reclaimed and used for cultivated crops. Deep leach-
ing is probably the most important reclamation measure.
Irrigated legume-grass pasture is probably the best use
during the reclamation process and immediately follow-
ing. TIf successfully reclaimed, these soils are suited to
most of the crops generally grown on the Foster soils.
(Capability unit IVw—6; natural land type A, ..; Storie
index rating 30)

Foster loams, sandy substratum, 0 to 1 percent
slopes (FbdA).—These soils are similar to the deeper
Foster loams, except that they are underlain by stratified
sand at depths of 12 to 40 inches. They occur in long,
narrow bodies on the flood plain of the San Joaquin
River in places probably once occupied by stream chan-
nels. The total acreage is very small. The root zone is
moderately deep to deep, and the available water holding
capacity is low to moderate, depending on the depth to
sand. The natural fertility is moderate to high.

Use and management.—These soils are used in much
the same way as the deeper Foster loams. Stands are
somewhat more variable, however, and yields are lower,
especially in the places where the sandy substratum is
relatively close to the surface. (Capability unit IIw-2;
natural land type A,; Storie index rating 90)

Foster loams, moderately deep and deep over
Temple soils, 0 to 1 percent slopes {FbeA).—These soils
consist of a 20- to 48-inch layer of Foster loam over a
slowly permeable clay or clay loam soil of the Temple or,
in a few places, the Rossi series. Internal drainage is
medium to the substratum, then slow. Included are small
areas that have a surface layer of silt loam. The water-
holding capacity and natural fertility are moderate to
high, depending on the depth to the unrelated underly-
ing soil.

Use and management.—These soils are used for many
of the same crops as the deeper Foster loams. More care
must be used in irrigating, however, because of the fine
texture and slow permeability of the underlying ma-
terials. Waterlogging and a temporary perched water
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table are possible if excess quantities of water are ap-
plied. (Capability unit IIw-7; natural land type As;
Storie index rating 90)

Foster loams, moderately deep and deep over
Temple soils, moderately saline-alkali, 0 to 1 percent
slopes (FcbA).—Except for the presence of moderate con-
centrations of salts and alkali, these soils are similar to
Foster loams, moderately deep and deep over Temple
soils, 0 to 1 percent slopes.

Use and management.—These soils are used for much
the same crops as Foster loams, moderately deep and deep
over Temple soils, 0 to 1 percent slopes, but the salts and
alkali inhibit the growth of crops. Deep leaching is the
most effective reclamation measure. Irrigated grass-
legume pasture is probably the best use during and im-
mediately following the reclamation period. (@Lpability
unit T1Ts-6; natural land type As om; Storie index rat-

in%54)

oster clay loam, 0 to 1 percent slopes (FaA).—This
soil occupies small basins in the flood plains. It is
similar in most respects to Foster loams, 0 to 1 percent
slopes, except for having a clay loam texture to depths
of 12 to 80 inches. The underlying material is stratified
fine sandy loam and loam. The water-holding capacity
is moderate to high, depending on the thickness of the
clay loam surface soil. The natural fertility is high.
Internal drainage is moderately slow.

Use and management.—This soil is used in much the
same way as IFoster loams, 0 to 1 percent slopes. Some
rice is grown in places. (Capability unit IIw-2; natu-
ral land type A,; Storie index rating 85)

Foster clay loam, slightly saline-alkali, 0 to 1 per-
cent slopes {FaaA).—Except for having slight concentra-
tions of salts and alkali, this soil is similar to Foster clay
loam, 0 to 1 percent slopes.

Use and management.—This soil is used in much the
same way as Foster clay loam, 0 to 1 percent slopes,
but the yields of saline-alkali sensitive crops are less.
Deep leaching should greatly improve this soil, and,
after the elimination of the excess salts and alkali, it
should be essentially the same as Foster clay loam, 0 to
1 percent slopes. Irrigated grass-legume pasture is prob-
ably the best crop to grow during and immediately fol-
lowing the reclamation process. (Capability unit 1Is-6;
natural land type A;.,.; Storie index rating 72)

Foster clay loam, moderately saline-alkali, 0 to 1
percent slopes (FabA).—Except for having moderate con-
centrations of salts and alkali, this soil is similar to
Foster clay loam, 0 to 1 percent slopes.

Use and management.—This soil is used mainly for
range. Unless the excess salts and alkali are removed,
sensitive crops cannot be grown, and yields of the more
tolerant crops are reduced. Reclamation through deep
leaching has been successful. Irrigated grass-legume
pasture is probably the best crop to grow during and
immediately following the reclamation period. After
removal of the excess salts and alkali, this soil will be
essentially the same as Foster clay loam, 0 to 1 percent
slopes, and can be used and managed in about the same
way. (Capability unit ITTs-6; natural land type Ai-om;
Storie index rating 51)

Foster clay loam, strongly saline-alkali, 0 to 1 per-
cent slopes (FacA).—This soil is similar to Foster clay
loam, 0 to 1 percent slopes, except that it contains strong
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concentrations of salts and alkali. In places the salt
concentration is more than 3 percent.

Use and management.—This soil is used mainly for
range. Reclamation is,likely to be difficult and expen-
sive. If drainage is possible, prolonged deep leaching
should greatly decrease the strong salt concentrations.
Irrigated rice or grass-legume pasture are probably the
best crops to grow during, and possibly for a consider-
able time after, reclamation. If the excess salts and
alkali can be removed, this soil will have the same uses
and management problems as Foster clay loam, 0 to 1
percent slopes. (Capability unit IVw-6; natural land
type Aj2.; Storie index rating 26)

Foster-Chino loams, strongly saline-alkali, 0 to 1
percent slopes (FdcAl.—Except for having strong concen-
trations of salts and alkali, the soils in this complex are
similar to Foster loam, 0 to 1 percent slopes, and Chino
loam, 0 to 1 percent slopes.

Use and management.—These soils are mainly in range.
Deep leaching would be necessary to make them fit for
most irrigated crops. Irrigated grass-legume pasture
would probably be the best crop to grow during and im-
mediately following reclamation. If reclamation meas-
ures were successful, these soils would be suited to the
crops generally grown on the Foster and Chino soils.
(Capability unit IVw-6; natural land type A, .; Storie
index rating 29)

Fresno Series

The Fresno series consists of light-colored, imperfectly
drained, lime-silica hardpan soils that have developed
from older alluvium derived mainly from granitic rocks.
They occur in nearly level areas in the basin, generally
west of the Dinuba soils and east of the darker colored,
more recent Columbia, Temple, and other alluvial soils
of the San Joaquin River flood plain. The vegetation
consists mostly of saltgrass, alkali sacaton, salt- and
alkali-tolerant shrubs, and annual grasses.

The Fresno soils differ from the Traver soils chiefly
in having a moderate amount of clay in the subsoil and
a strongly cemented hardpan. They are associated
chiefly with the El Peco soils, from which they differ
in having a moderate accumulation of clay in the subsoil
just above the strongly cemented hardpan. They are
also associated with the Pozo soils, which have a dark-
colored surface soil, lack an accumulation of clay in the
subsoil, and usually contain more lime in the hardpan.

These soils are used mainly for range. A few areas
have been leveled and cultivated. Irrigated pasture,
small grain, cotton, and some alfalfa have been planted.

Fresno and El Peco fine sandy loams, strongly sa-
line-alkali, 0 to 1 percent slopes (FecA).—These soils
cover a wide area in the basin. More than 70 percent of
the acreage is saline-alkali to the surface. Some areas.
have practically no vegetation. The proportions of the
Fresno and El Peco soils vary from area to area. In
the aggregate, there is probably more El Peco soil than
Fresno soil.

Representative profile of Fresno fine sandy loam:

0 to 4 inches, light-gray to light brownish-gray and hard

(grayish-brown and friable when moist) fine sandy loam;
slightly calcareous; strongly alkaline; very weak, very fine,
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granular structure when moist, and essentially massive
when dry; low in organic matter.

4 to 12 inches, light-gray to light brownish-gray and hard
(grayish-brown and friable when moist) fine sandy loam;
strongly calcareous; strongly alkaline; very weak, very
fine, granular structure when moist, and essentially massive
when dry; very low in organic matter.

12 to 18 inches, light brownish-gray and very hard (brown-
ish-gray and firm when moist) sandy clay loam with col-
loidal coatings; strongly alkaline; strongly calcareous;
weak, coarse, prismatic and moderate, medium, blocky
structure.

18 to 24 inches, light-gray (grayish-brown when moist),
strongly cemented lime-silica hardpan; cementation varies
from strong to weak; generally, hardpan is indurated at
the top for a fraction of an inch or more.

24 to 60 inches +-, light-gray and hard (light brownish-gray
and firm to friable when moist), stratified loam and fine
sandy loam; massive; slightly calcareous and strongly
alkaline but becoming less calcareous and less alkaline with
depth; few yellowish-brown and strong-brown mottles.

The depth to the hardpan varies from 14 to 30 inches.
In places a succession of hardpanlike layers, alternating
with softer material, occur. The kinds and amounts of
salts and alkali also vary. In places the surface soil is
moderately alkaline.

The El Peco soil is essentially as described under the
heading “El Peco Series.”

These soils are imperfectly drained. Surface runoft is
very slow, and internal drainage is slow to very slow.
The root zone is shallow to moderately deep. The natu-
ral fertility and the available water holding capacity are
moderate to low. The erosion hazard is slight.

Use and management—These soils are mostly in
range. Trying to reclaim soils as strongly saline-alkali
as these is economically questionable. Large quantities
of gypsum or sulfur would be required, also deep leach-
ing. The hardpan restricts the development of roots and
the movement of meisture. Breaking up the hardpan is
costly but is being attempted in many places (fig. 9).

If reclamation were attempted, regardless of the cost,
and were reasonably successful, these soils would require
large amounts of nitrogen for nonleguminous crops and
phosphorus and sulfur for legumes. Irrigated grass-
legume pasture would probably be the best use, and nar-
rowleaf (prostrate) trefoil the most suitable legume.
(Capability unit VIs-8; natural land type Bise.; Storie
index rating 5)

Fresno and El Peco loams, strongly saline-alkali,

0 to 1 percent slopes (FicAl.—These soils differ from.

Fresno and El Peco fine sandy loams, strongly saline-
alkali, O to 1 percent slopes, principally in having some-
what finer texture above the hardpan.

Use and management—These soils are almost all in
range. They have about the same uses and management
problems as Fresno and El Peco fine sandy loams,
strongly saline-alkali, 0 to 1 percent slopes. ( C)slmpability
unit, VIs-8; natural land type Bis.e.; Storie index rat-
ing 5)

Fresno and El Peco fine sandy loams, moderately
saline-alkali, 0 to 1 percent slopes (FebA).—These soils
are similar to Fresno and El Peco fine sandy loams,
strongly saline-alkali, 0 to 1 percent slopes, but only 25 to
70 percent of the soil is saline-alkali to the surface. The
areas least affected by salts and alkali have a moderately
alkaline surface soil. '

Use and momagement.—These soils are almost all in
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Figure 9.—Fresno and El Peco fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes. These soils have been ripped, and
pieces of the hardpan are scattered on the surface,

range. They produce more forage than Fresno and El
Peco fine sandy loams, strongly saline-alkali, 0 to 1 per-
cent slopes. Reclamation measures are the same as for
Fresno and El Peco fine sandy loams, strongly saline-
alkali, O to 1 percent slopes, except that the requirements
for gypsum, sulfur, manure, and other amendments are
somewhat less. (Capability unit IVs-8; natural land
type Bis_am; Storie index rating 11)

Fresno and El Peco loams, moderately saline-alkali,
0 to 1 percent slopes (FfbA}.—These soils are similar to
Fresno and El Peco loams, strongly saline-alkali, 0 to 1
percent slopes, but only 25 to 70 percent of the acreage
1s saline-alkali to the surface.

Use and management.—These soils are mostly in range
and have about the same use, management, and reclama-
tion problems as Fresno and El Peco fine sandy loams,
moderately saline-alkali, 0 to 1 percent slopes. (Capa-
bility unit IVs-8; natural land type Bis.sm; Storie index
rating 11)

Fresno and El Peco fine sandy loams, slightly saline-
alkali, 0 to 1 percent slopes (FeaA).—These soils are simi-
lar to Fresno and EI Peco fine sandy loams, moderately
saline-alkali, 0 to 1 percent slopes, but less than 25 per-
cent of the acreage is saline-alkali to the surface. The
less strongly saline-alkali areas are moderately alkaline
in the surface soil but strongly alkaline in the subsoil.

Use and management.—Many areas of these soils have
been partially reclaimed. Some areas have been leveled
and irrigated, and others lie between dikes built to divert
floodwater. Some areas subject to flooding for many
years are nearly free of excess salts and alkali in the
surface soil. Irrigated pasture is fair in many areas,
but stands of irrigated row and forage crops are spotty
and generally poor. By using gypsum or sulfur it
should be possible to improve most areas enough to grow
fair to good irrigated pasture. (Capability unit ITIs-8;
natural land type Bis ae; Storie index rating 19)

Fresno and El Peco loams, slightly saline-alkali,
0 to 1 percent slopes (FfoAl.—Except for having a finer
surface texture, these soils are similar to Fresno and El
Peco fine sandy loams, slightly saline-alkali, 0 to 1 per-
cent slopes.

Use and management.—These soils are used for irri-
gated pasture and a few row and forage crops. They
have about the same management problems as Fresno
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and El Peco fine sandy loams, slightly saline-alkali, 0 to
1 percent slopes. (Capability unit I1Is-8; natural land
type Bis-2.; Storie index rating 19)

Fresno, El Peco, and Chino soils, slightly saline-
alkali, 0 to 1 percent slopes (FgaA).—This undifferenti-
ated unit consists of Fresno, El Peco, and Chino fine
sandy loams and loams in a variety of associations. Also
included are some areas of Chino soils that have a clay
loam surface soil. The Chino soils occupy narrow, in-
termittent drainageways that flow around small “islands”
of the Fresno and El Peco soils. Less than 25 percent
of the area is saline-alkali to the surface. The vegeta-
tion is largely annual grasses and herbs. Some saltgrass,
alkali sacaton, and salt- and alkali-tolerant shrubs grow
in the saline-alkali areas.

Use and management.—These soils are used mostly for
range, but some areas have been leveled and irrigated.
Irrigated pasture is fairly good, but the growth of row
and forage crops is spotty and irregular, Treating the
saline-alkali areas with gypsum or sulfur should be bene-
ficial. (Capability unit IIIs-8; natural land type Bisz.;
Storie index rating 40)

Fresno, El Peco, and Chino soils, moderately saline-
alkali, 0 to 1 percent slopes [FgbA).—These soils are simi-
lar to Fresno, El Peco, and Chino soils, slightly saline-
alkali, 0 to 1 percent slopes, but 25 to 70 percent of the
acreage is saline-alkali to the surface.

Use and management.—These soils are used mostly for
range, but some areas have been leveled and irrigated.
Gypsum_or sulfur should benefit the saline-alkali areas.
Irrigated pasture is the best use during and following
reclamation. (Capability unit IVs-8; natural land type
Bis_om; Storie index rating 23)

Fresno, El Peco, and Lewis soils, moderately saline-
alkali, 0 to 1 peroent slopes (FhbA).—This unit consists of
Fresno, El Peco, and Lewis fine sandy loams and loams
associated in a variety of ways. It occurs mostly along
the lower margin of the alluvial fan of the Fresno
River. The microrelief is hogwallowed, but the general
topography is nearly level. From 25 to 70 percent of
the area is saline-alkali to the surface.

Use and management.—These soils are almost all in
range. Reclamation would be difficult because of the
hargpan.’ If reclamation were attempted, the measures
discussed under Fresno and El Peco fine sandy loams,
strongly saline-alkali, 0 to 1 percent slopes, would be
necessary. Irrigated pasture would probably be the best
use if the soils were improved. (Capability unit IVs-8;
natural land type Bis_sm; Storie index rating 10)

Fresno, El Peco, and Lewis soils, strongly saline-
alkali, 0 to 1 percent slopes (FhcA).—Seventy percent or
more. of the area is saline-alkali to the surface, but in
other respects these soils are similar to Fresno, El Peco,
and Lewis soils, moderately saline-alkali, 0 to 1 percent
slopes.

Use and management.—These soils are almost all in
range. Reclamation would be difficult. If it were at-
tempted, the measures necessary would be the same as
for Fresno and El Peco fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes. Irrigated pasture would
probably be the best use if the soils were improved.
(Capability unit VIs-8; natural land type Bis_s.; Storie
index rating 5)
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Fresno, El Peco, and Pozo soils, slightly saline-
alkali, 0 to 1 percent slopes (FkaA).—Less than 25 percent
of the area of this unit is saline-alkali to the surface.
Most of the salts and alkali are in the Fresno and El
Peco soils. The darker colored Pozo soils lie at slightly
lower elévations than the Fresno and El Peco soils.

Use and management—Most of the acreage is in
range. If irrigated, these soils produce fairly good
pasture. Gypsum or sulfur treatment of the saline-alkali
areas should be beneficial. (Capability unit IIIs-8;
natural land type Bis.s; Storie index rating 19)

Fresno, El Peco, and Pozo soils, moderately saline-
alkali, 0 to 1 percent slopes (FkbA).—These soils are simi-
lar to Fresno, El Peco, and Pozo soils, slightly saline-
alkali, 0 to 1 percent slopes, except that 25 to 70 per-
cent of the area is saline-alkali to the surface.

Use and management.—Most of the acreage is in
range. Reclamation would be difficult. If it were at-
tempted, the measures necessary would be the same as
for Fresno and El Peco fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes. Irrigated pasture would
probably be the best use if the soils were improved.
(Capability unit IVs-8; natural land type Bis_om; Storie
index rating 11)

Grangeville Series

The soils of the Grangeville series occupy nearly level,
low parts of recent alluvial fans and flood plains. The
parent material was derived from granitic and other
micaceous rocks. Under natural conditions these soils
were imperfectly drained and subject to flooding and a
periodic high water table, but, as a result of pumping,
those in this Area are now mostly moderately well drained.
There are mottles and slight amounts of lime in the sub-
soil and substratum. Salts and alkali, principally in the
subsoil but in places in the surface soil, are common.
The vegetation is annual grasses, herbs, and scattered
oaks. Saltgrass and other tolerant plants grow in the
saline-alkali areas.

The Grangeville soils are similar to the Hanford soils,
but are darker colored, contain lime, and are mottled
chiefly in the subsoil and substratum. Under natural
conditions, they are somewhat better drained than the
Foster soils, but they are not so high in organic matter,
nor so dark colored, nor do they contain so much lime.
In many respects the Grangeville soils are transitional
between the Hanford and the Foster soils.

These soils are used extensively for irrigated cotton,
alfalfa, sugar beets, grapes, and pasture. Orchard sites
must be carefully chosen because, if the subsoil is
strongly alkaline, the trees will be stunted or shortlived.

Grangeville fine sandy loam, 0 to 1 percent slopes
(GaAl.—This soil occurs extensively on alluvial fans and
flood plains in the irrigated portion of the Area.

Representative profile:

0 to 11 inches, grayish-brown and soft (very dark grayish-
brown and very friable when moist) fine sandy loam; weak,
very fine, granular structure; mildly alkaline; moderately
low in organic matter.

11 to 20 inches, light brownish-gray and soft (dark grayish-
brown and very friable when moist) fine sandy loam; few
yellowish-brown and strong-brown streaks and mottles;
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Figure 10.—Grapevines on Grangeville fine sandy loam, 0 to 1 per-
cent slopes. Olive trees in background.

weak, very fine, granular structure; mildly alkaline;
slightly calcareous; moderately low in organic matter, -

20 to 60 inches, pale-brown and soft (dark-brown and very
friable when moist) stratified fine sandy loam, loamy fine
sand, and loam ; common, yellowish-brown and strong-brown
mottles ; massive; moderately alkaline; slightly calcareous;
lime is mainly disseminated and decreases with depth.

The principal variations are in the amount of lime
and its distribution in the profile. The degree of mot-
tling is also variable. A few areas that have a loam
surface texture are included.

In its natural condition, this soil was imperfectly
drained and subject to flooding and an intermittent high
water table. Extensive pumping has now nearly elimi-
nated the high water table, and drainage is moderately
good in most places. Runoff is very slow, and internal

rainage is moderately rapid. The root zone is very
deep, and the water-holding capacity and natural fer-
tility are moderate. The erosion hazard is slight, and
there are no excess salts or alkali.

Use and management.—This soil is suited to a wide
range of crops. It is used for irrigated alfalfa, cotton,
sorghum, sugar beets, pasture, grapes (fig. 10), and
peaches (fig. 11). Nitrogen on nonleguminous crops
and phosphorus and sulfur on legumes are the only nu-
trients to which responses are likely to be obtained.
(Capability unit I-1; natural land type A;; Storie index
rating 100)

Grangeville fine sandy loam, slightly saline-alkali,
0 to 1 percent slopes {GbA].—This soil is similar to
Grangeville fine sandy loam, 0 to 1 percent slopes, but
up to 25 percent of the area is saline-alkali to the sur-
face. The saline-alkali spots are slightly calcareous to
the surface. In many ways this soil is similar to the
Wunjey very fine sandy loams, but it is darker colored
and contains more organic matter.

Use and management—This soil is used in much the
same way as Grangeville fine sandy loam, 0 to 1 percent
slopes. It is best suited to shallow-rooted row and forage
crops and pasture. Under continued irrigation the
saline-alkali spots tend to become smaller, and crop
yields increase. Applying gypsum or sulfur to the
saline-alkali spots probably would speed reclamation.
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If the excess salts and alkali were eliminated, the re-
action would change from strongly alkaline to moder-
ately alkaline, and this soil would be comparable to
Grangeville fine sandy loam, 0 to 1 percent slopes, and
have similar crop suitability and management problems.
(Capability unit ITs-6; natural land type Aj.ps; Storie
index rating 79)

Grangeville sandy loam, 0 to 1 percent slopes (GmA].—
Except for being coarser textured throughout, this soil
is similar to Grangeville fine sandy loam, 0 to 1 percent
slopes. Internal drainage is rapid.

Use and management—This soil has much the same
uses and management problems as Grangeville fine sandy
loam, 0 to 1 percent slopes. (Capability unit I-1; natu-
ral land type A;; Storie index rating 95)

Grangeville sandy loam, slightly saline-alkali, 0 to
1 percent slopes (GnA).—This soil is similar to Grange-
ville sandy loam, 0 to 1 percent slopes, but up to 25 per-
cent of the acreage is saline-alkali to the surface. The
saline-alkali spots are slightly calcareous to the surface.

Use and management—This soil is used in much the
same way as Grangeville sandy loam, 0 to 1 percent
slopes. It is best suited to shallow-rooted crops and
pasture. Reclamation measures are the same as for
Grangeville fine sandy loam, slightly saline-alkali, 0 to 1
percent slopes. After reclamation this soil would be
comparable to Grangeville sandy loam, 0 to 1 percent
slopes, in crop suitability and management problems.
(Capability unit ITs-6; natural land type A,..s; Storie
index rating 76)

Grangeville fine sandy loam, over Traver soils, 0 to
1 percent slopes (GcA).—This soil is extensive on the
alluvial fan of the Chowchilla River and its distribu-
taries, The Grangeville fine sandy loam material is 15
to 48 inches thick, and it overlies an older, strongly alka-
line Traver soil that contains excess salts and alkali.
The root zone is moderately deep to deep. Internal
drainage is moderately rapid to the underlying Traver
soils, then moderately slow.

Use and management.—This soil is used for irrigated
cotton, sorghum, alfalfa, and pasture. It is not well
suited to orchards or vineyards because of the excess
salts and alkali in the underlying Traver soil. Periodic
deep leaching should slowly improve this soil; other-
wise, use suitability and management problems are the
same as for Grangeville fine sandy loam, 0 to 1 percent

Figure 11.—Peach orchard on Grangeville fine sandy loam, 0 to 1
percent slopes. At center, where there are no trees, is a saline-
alkali soil of the Traver series.
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slopes. (Capability unit 1Is-6; natural land type A;.ze;
Storie index rating 90)

Grangeville fine sandy loam, over Traver soils,
slightly saline-alkali, 0 to 1 percent slopes (GdA).—This
soil is similar to Grangeville fine sandy loam, over
Traver soils, 0 to 1 percent slopes, except that up to 25
percent of the acreage is saline-alkali to the surface.
The largest area of this soil is southwest of Chowchilla.

Use and management.~—This soil is used in much the
same way as Grangeville fine sandy loam, over Traver
soils, 0 to 1 percent slopes. Periodic deep leaching and
gypsum treatment of the saline-alkali spots should im-
prove this soil. (Capability unit ITs-6; natural land
type A;_.s; Storie index rating 70)

Grangeville fine sandy loam, moderately deep and
deep over Temple soils, 0 to 1 percent slopes (GeA).—
This soil consists of a 20- to 48-inch layer of Grangeville
fine sandy loam overlying finer textured soils of the
Temple series. Drainage is imperfect. Internal drain-
age is moderately rapid to the Temple materials, then
slow. The root zone is deep.

Use and management.—This soil is used mainly for
row and forage crops. Excessive irrigation should be
avoided, to prevent waterlogging and a temporary
perched water table. Otherwise, this soil should be used
and managed in about the same way as Grangeville fine
sandy loam, 0 to 1 percent slopes. (Capability unit
ITw-7; natural land type As; Storie index rating 100)

Grangeville fine sandy loam, deep over hardpan,
0 to 1 percent slopes (GfA).—This soil consists of about
36 inches or more of Grangeville fine sandy loam over-
lying an indurated iron-silica hardpan like that in the
Madera soils. Internal drainage is moderately rapid to
the hardpan, then very slow. The root zone is deep.

Use and management.—This soil is used mainly for
irrigated pasture, row and forage crops, and orchards.
It is not well suited to the deeper rooted crops, such as
orchard crops, because of its restricted depth. It should
be irrigated carefully to prevent waterlogging and a
perched water table. Otherwise, it has about the same
use and management problems as Grangeville fine sandy
loam, 0 to 1 percent slopes. (Capability unit IIs-3;
natural land type Ag; Storie index rating 70)

Grangeville fine sandy loam, deep over alkali hard-
pan, 0 to 1 percent slopes (GhA}.—This soil is similar to
Grangeville fine sandy loam, deep over hardpan, 0 to 1
percent slopes, except that it overlies an alkali (lime-
silica) hardpan like that in the Fresno and Lewis soils.
The depth to the unrelated hardpan is 40 inches or more.
Included are small areas that have a loam or sandy loam
surface texture. The root zone is deep.

Use and management.—This soil is used for irrigated
pasture and for row and forage crops. It is not well
suited to the deeper rooted crops, such as orchards, be-
cause of the restricted depth and strongly alkaline reac-
tion in the substratum. It is essential to irrigate care-
fully, to avoid waterlogging and a perched water table.
Use suitability and management problems are about the
same as for Grangeville fine sandy loam, 0 to 1 percent
slopes. (Capability unit IIs-3; natural land type A,;
Storie index rating 63)
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Grangeville fine sandy loam, deep over alkali hard-
pan, slightly saline-alkali, 0 to 1 percent slopes (GkA].—
This soil is similar to Grangeville fine sandy loam, deep
over alkali hardpan, 0 to 1 percent slopes, except that
up to 25 percent of it is saline-alkali to the surface.

Use and management.—This soil is used in much the
same way as Grangeville fine sandy loam, deep over
alkali hardpan, 0 to 1 percent slopes. Growth of crops
is poor on the saline-alkali spots. Periodic deep leach-
ing, combined with gypsum or sulfur treatment of the
saline-alkali spots, should improve this soil. Other
management problems are about the same as for Grange-
ville %ne sandy loam, deep over alkali hardpan, 0 to 1
percent slopes. (Capability unit IIs-3; natural land
type Ag-2s; Storie index rating 49)

Gravel Pits

Gravel pits (Gp). -This miscellaneous land type consists
of areas from which sand or gravel for construction
material has been removed. These areas have no agricul-
tural value. (Capability class VIIIs-1; natural land
type Ajs; Storie index rating 5)

Greenfield Series

The soils of the Greenfield series occupy gently sloping
to undulating, well-drained, relatively narrow areas, prin-
cipally along local streams in the old, low terraces. The
streams are entrenched somewhat, and normally the soils
are no longer subject to overflow and deposition. The
parent material is slightly older alluvium, in places some-
what reworked by wind, derived predominantly from
granitic rocks. In places, a hardpan substratum of an
older, unrelated soil underlies the profile. The vegetation
is annual grasses and herbs and scattered oaks.

The Greenfield soils have a little more clay in the sub-
soil than in the surface soil and represent a somewhat
more advanced stage of soil development than the Han-
ford soils, which developed from recent deposits of simi-
lar parent materials and have no accumulation of clay in
the subsoil. They have less subsoil clay and represent a
somewhat less advanced stage of soil development than
the Ramona soils, which developed from older deposits
of similar parent materials.

These soils are used mostly for dryfarmed grain, but
a few small areas have been planted to irrigated row
and forage crops, vineyards, and orchards. They are
well suited to a wide variety of crops, provided irriga-
tion water is available.

Greenfield coarse sandy loam, 0 to 3 percent slopes
(GrA).—This soil occurs along some of the local streams
in the old, low terraces.

Representative profile:

0 to 23 inches, pale-brown and slightly hard (dark-brown and
very friable when moist) coarse sandy loam; very weak,
very fine, granular structure when moist, and essentially
massive when dry; slightly acid; very low in organic
matter.

23 to 37 inches, light yellowish-brown and slightly hard (dark
yellowish-brown and very friable when moist) heavy sandy

loam with thin colloidal coatings; neutral; weak, fine, sub-
angular blocky structure.
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37 to 51 inches, light yellowish-brown and slightly hard (dark
yellowish-brown and friable when moist) heavy fine sandy
loam with colloidal coatings; neutral; moderate, medium,
subangular blocky structure.

51 to 72 inches, brownish-yellow and yellow and soft (yellow-
ish-brown and very friable when moist) stratified loamy
sand, sandy loam, and fine sandy loam; neutral; massive.

The surface soil is grayish brown to pale brown or
brown, and in places the subsoil has a strong brownish cast.

Drainage is good, surface runoff is very slow, and in-
ternal drainage is moderately rapid. The available
water holding capacity and natural fertility are moder-
ate. The root zone is very deep, and the erosion hazard
is slight.

Use and management.—This soil is suitable for many
row, forage, vine, and orchard crops. It is used prineci-

ally for dryfarmed grain, but a few small areas are
irrigated and planted to crops. Dryfarmed grain will
probably respond to phosphorus or phosphorus with small
amounts of nitrogen. Irrigated nonleguminous crops will
respond to nitrogen, and irrigated legumes to phosphorus
and probably to sulfur. (Capability unit I-1; natural
land type A, ; Storie index rating 87)

Greenfield coarse sandy loam, 3 to 8 percent slopes
{GrB).—This soil is similar to Greenfield coarse sandy loam,
0 to 3 percent slopes, but it occupies undulating and
sloping areas on stream terraces that have been subject
to slight erosion or have been deposited at different
stream levels. Runoff is slow.

Use and management.—Because of the undulatin
topography, this soil is used only for dryland range ang
small grain. Sprinkler systems would probably be the
best means of irrigation.- Use suitability and manage-
ment problems are about the same as for Greenfield
coarse sandy loam, 0 to 3 percent slopes, except for the
need to control the application of water and to control
erosion. (Capability unit ITe-1; natural land type A;;
Storie index rating 81)

Greenfield sandy loam, 3 to 8 percent slopes (GuB).—
This soil is similar to Greenfield coarse sandy loam, 8 to
8 percent slopes, except for having a slightly finer tex-
tured surface layer that contains less coarse and very
coarse sand and fine gravel. The available moisture
holding capacity is slightly greater because of the finer
texture.

Use and management.—This soil is used in about the
same way as Greenfield coarse sandy loam, 8 to 8 percent
slopes. (Capability unit ITe-1; natural land type A,;
Storie index rating 77)

Greenfield sandy loam, 0 to 3 percent slopes (GuA).—
Except for having gentler slopes, this soil is similar to
Greenfield sandy loam, 3 to 8 percent slopes. Surface
runoff is very slow.

Use and management.—This soil is used in much the
same way as Greenfield coarse sandy loam, 0 to 8 percent
slopes. (Capability unit I-1; natural land type A,;
Storie index rating 86)

Greenfield sandy loam, moderately deep and deep
over hardpan, 0.to 3 percent slopes {GvA).—This soil is
similar to Greenfield sandy loam, 0 to 8 percent slopes,
except that it overlies a hardpan, or semiconsolidated
substratum, like that in the San Joaquin soils. The
depth to the hardpan is 40 to 50 inches in most places.
In a few places it is as little as 18 inches, as a result of
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leveling. The root zone is moderately deep to deep, and
the water-holding capacity is somewhat reguced in areas
where the hardpan is at moderate depth.

Use and management.—This soil is used in much the
same way as Greenfield coarse sandy loam, 0 to 8 percent
slopes. It cannot be leveled and irrigated quite so read-
ily, however, because of the restricted depth to hardpan,
and yields are apt to show more variation. Care must
be taken in irrigation to prevent waterlogging and a
temporary perched water ta}l))le. (Capability unit I1s-3;
natural land type Ay; Storie index rating 70)

Greenfield sandy loam, moderately deep and deep
over hardpan, 3 to 8 percent slopes (GvB).—Except for
having stronger slopes, this soil is similar to Greenfield
sandy loam, moderately deep and deep over hardpan,
0 to 3 percent slopes.

Use and management.—This soil is used in much the
same way as Greenfield sandy loam, moderately deep and
deep over hardpan, 0 to 3 percent slopes. (Capability
unit ITs-3; natural land type Ay; Storie index rating 70)

Greenfield fine sandy loam, 0 to 3 percent slopes
(GsAl.—Except for being somewhat finer textured through-
out, this soil is similar to Greenfield sandy loam, 0 to 3
percent slopes. The available water holding capacity is
slightly higher because of the slightly finer texture.

Use and maonagement.—This soil is used in much the
same way as Greenfield sandy loam, 0 to 3 percent slopes.
Use and management problems are similar for the two
soils. (Capability unit I-1; natural land type A;; Storie
index rating 95)

Greenfield fine sandy loam, 3 to 8 percent slopes
(GsB).—Except for having slightly stronger slopes, this
soil is similar to Greenfield fine sandy loam, 0 to 3 per-
cent slopes,

Use and management.—In use and management, this
soil is similar to Greenfield sandy loam, 3 to 8 percent
slopes. (Capability unit ITe-1; natural land type Aj;
Storie index rating 86)

Hanford Series?

The soils of the Hanford series consist of moderately
coarse textured recent alluvium derived chiefly from
granitic rocks high in micaceous minerals. The alluvial
deposits were stratified and channeled during deposition.
The profile is nearly uniform throughout and shows little
modification other than a slightly darker color and a
higher organic-matter content in the surface soil. The
vegetation is principally annual grasses and herbs and
scattered oaks. Along the streambanks there are cotton-
woods, alders, sycamores, and willows.

The Hanford soils are similar to, but lack the subsoil
clay content of, the slightly older Greenfield soils, which
were derived from similar parent material. They are
more brownish, lower in organic matter, and better
drained than the Grangeville soils, also derived from
similar parent material, and they lack lime and mottling
in the subsoil. In places an unrelated hardpan, like that
in the Madera and San Joaquin soils, occurs at moderate

*This series includes soils described under the name “Ripper-
dan” in University of California Soil Survey Report No. 12, Soils
of Madera County, California, and in some other University of
California publications.
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depth. In other places the profile is shallow to moder-
ately deep over an unrelated silty substratum.

The Hanford soils are suitable for a wide range of
crops. They are used for most of the row, forage, pas-
ture, vine, and orchard crops for which the climate 1s
suitable.

Hanford fine sandy loam, 0 to 1 percent slopes
(HaA).—A uniform profile derived from recent alluvial
deposits more than 5 feet deep is the outstanding char-
acteristic of this soil. At depths of more than 5 feet,
there may be an unrelated silty substratum like that of
the Dinuba soils, or the profile may show little variation,
apart from stratification, to depths of 10 or more feet.

Representative profile:

0 to 12 inches, pale-brown and slightly hard (dark-brown and
very friable when moist) fine sandy loam; slightly acid;
very weak, very fine, granular structure when moist, and
essentially massive when dry; low in organic matter.

12 to 86 inches, pale-brown and slightly hard (dark-brown
and very friable when moist) fine sandy loam; neutral;
massive.

36 to 60 inches -, light yellowish-brown and slightly hard
to soft (yellowish-brown and very friable when moist)
stratified fine sandy loam, sandy loam, and loamy sand;
massive; mildly alkaline.

Some areas are grayish brown at the surface and more
gray throughout the profile. The reaction may be more
acid, especially in areas where large quantities of acidic
nitrogenous fertilizers have been applied. The lower

art of the profile is stratified to varying degrees. Some
included areas are a loamy sand below a depth of 24
inches.

Drainage is good, surface runoff is very slow, and in-
ternal drainage is moderately rapid. The root zone is
very deep, and the water-holding capacity and natural
fertility are moderate. The erosion hazard is slight.

Use and management.~—This soil is suited to and used
for a wide variety of irrigated row, forage, pasture, vine,
and orchard crops. All nonleguminous irrigated crops
respond to nitrogen, and legumes are likely to respond
to phosphorus and sulfur. Dryfarmed small grain would
probably respond to phosphorus, alone or with small
amounts of nitrogen. (Capability unit I-1; natural land
type A;; Storie index rating 100)

Hanford fine sandy loam, moderately deep and deep
over hardpan, 0 to 1 percent slopes (HbA).—This soil
is similar to Hanford fine sandy loam, moderately deep
and deep over silt, 0 to 3 percent slopes, except that it
overlies an unrelated iron-silica hardpan like that in the
San Joaquin and Madera soils. The depth to the hard-
pan is most commonly about 36 inches, but it varies from
90 to 50 inches. Some of this variation is the result of
leveling a somewhat undulating or hummocky surface.
Surface runoff is very slow to slow, and internal drain-
age is moderately rapid to the hardpan, then very slow.
The root zone is moderately deep to deep, and the avail-
able water holding capacity and natural fertility are
moderate. The erosion hazard is slight.

Use and management~—This soil is used for range,
dryfarmed grain, and .irrigated grapes, cotton, alfalfa,
and sorghum. Range grasses can be expected to respond
to nitrogen, and legumes to phosphorus and sulfur.
Grain will probably respond to phosphorus, alone or
with small amounts of nitrogen. Irrigated nonlegumi-
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nous crops will probably respond to nitrogen, and irri-
gated legumes to phosphorus and sulfur.

Because of the very slowly permeable hardpan, a
perched water table and temporary waterlogging are pos-
sible if this soil is overirrigated. Deep-rooted crops are
most likely to be adversely affected. Breaking up and
removing the hardpan are costly but are becoming com-
mon practices. They are of greatest benefit to deep-
rooted crops, such as tree fruits and nuts. If the depth
to the hardpan is more than 3 feet, shallow-rooted crops
are not likely to benefit much from the elimination of
the hardpan. It is in areas where the depth to the hard-
pan is less than 8 feet, either naturally or as a result of
leveling, that breaking up the hardpan is most likely to
be worthwhile. (Capability unit IITs-3; natural land
type Ay; Storie index rating 70)

Hanford sandy loam, 0 to 3 percent slopes (HfA].—
Because it is somewhat coarser textured throughout, this
soil is slightly lower in water-holding capacity and in
natural fertility than Hanford fine sandy loam, 0 to 1
percent slopes. Internal drainage is rapid, and the ero-
sion hazard is slight.

Use and management—This soil is used in much the
same way as Hanford fine sandy loam, 0 to 1 percent
slopes. It requires somewhat more fertilizer and a little
more frequent irrigation. Some care is needed to con-
trol wind drifting, which can damage germinating crops.
(Capability unit I-1; natural land type A;; Storie index
rating 95)

Hanford sandy loam, moderately deep over sand,
0 to 3 percent slopes {HhA).—This soil is similar to Han-
ford sandy loam, 0 to 3 percent slopes, but it overlies
sand at depths of 18 to 36 inches. The water-holding
capacity and natural fertility are low. Drainage is good
to somewhat excessive, depending on the depth to the
underlying sand.

Use and management~—This soil is used in much the
same way as Hanford sandy loam, 0 to 3 percent slopes,
but because of the sandy substratum it requires more
careful irrigation and different fertilizer practices.
Water must be applied in smaller amounts and at shorter
intervals, because of the low water-holding capacity and
rapid internal drainage. Split applications of fertilizer
are also probably advisable. ((Fapability unit ITTe-4;
natural land type A,; Storie index rating 76)

Hanford sandy loam, moderately deep and deep
over hardpan, 0 to 3 percent slopes (HgA).—Except for
having a sandy loam texture above the hardpan, this soil
1s similar to Hanford fine sandy loam, moderately deep
and deep over hardpan, 0 to 1 percent slopes.

Use and management—This soil is used in much the
same way as Hanford fine sandy loam, moderately deep
and deep over hardpan, 0 to 1 percent slopes, and has
similar uses and management problems. (Capability
u'rrx)it IT¥s-3; natural land type Ay; Storie index rating
6

Hanford gravelly sandy loam, 3 to 8 percent slopes
{HeB).—This soil occurs along the edge of the San Joaquin
River, on the terrace slopes. The gravel is well
rounded, and some of it is of metamorphic origin. In-
ternal drainage is rapid. The water-holding capacity
and natural fertility are low.

Use and management.—This soil is used in much the
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same way as Hanford sandy loam, 0 to 3 percerit slopes.
In most places the gravel does not interfere with culti-
vation, but it necessitates more frequent irrigation and
larger amounts of fertilizer. (Capability unit ITe-1;
natural land type A;; Storie index rating 57)

Hanford (Ripperdan) fine sandy loam, moderately
deep and deep over silt, 0 to 3 percent slopes (HdA) *.—
This soil occurs extensively in the southern part of the
Area, on_the higher part of the recent alluvial fan along
the San Joaquin River. Generally, it is east of the some-
what similar but lower lying Dinuba soils, which have
more lime and more mottles in the subsoil and substratum.
It is similar to and associated with the very deep Han-
ford soil, and differs from them principally in having
the unrelated silty substratum.

Representative profile:

0 to 10 inches, pale-brown and slightly hard (dark-brown and
very friable when moist) fine sandy loam; neutral; very
weak, very fine, granular structure when moist, and essen-
tially massive when dry; low in organic matter.

10 to 26 inches, pale-brown and slightly hard (dark-brown and
very friable when moist) fine sandy loam; neutral; very
weak, very fine, granular structure when moist, and essen-
tially massive when dry; abrupt boundary.

26 to 48 inches 4, light-gray and hard (firm when moist)
softly consolidated silt loam unrelated to material above;
moderately alkaline; massive; a small amount of dissemi-
nated lime or very thin, hard plates in places; a few
brownish to yellowish-brown mottles; lower part may be
stratified with fine sand.

The most important variation is in the depth to. the
silty substratum. The depth is most commonly 30 inches,
but it ranges from 12 to 60 inches and may vary consid-
erably Wit%lin a few feet. In part, this variation is the
result of leveling. In some places there is a thin, weakly
cemented layer immediately above the silty substratum.
Small amounts of lime may occur in the lower part of

the subsoil and in the substratum, particularly where

this soil is associated with the Dinuba soils.

Drainage is good, surface runoff is very slow to slow,
and internal drainage is moderately rapid to the silty
substratum, then slow to very slow. The root zone is
moderately deep to deep, depending on the depth to the
silty substratum. The water-holding capacity and natu-
ral fertility are moderate. The erosion hazard is slight.

Use and management.—This soil is suited to and used
for a wide variety of orchard, vine, row, forage, and
pasture crops. In the main, the uses and management

roblems are similar to those of Hanford fine sandy
oam, 0 to 1 percent slopes. Irrigated nonleguminous
crops generally respond to nitrogen, but phosphorus has
not been beneficial except at the higher levels of produc-
tion. Phosphorus and sulfur will improve the quality of
irrigated legumes, although they may not increase yields.

In general, the silty substratum is not so close to the
surface nor so dense and impermeable as to be a major

roblem. The mat of fine root hairs commonly found
just above the substratum indicates that the substratum
does restrict the movement of moisture and the develop-
ment of roots. Periodic plowing to a depth of 18 inches
or more probably would help prevent the development

®This soil was described under the series name “Ripperdan” in
University of California Soil Survey Report No. 12, Soils of

Madera County, California, and in some other University of Cali-
fornia publications.
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of plowsoles, which are common in this intensively culti-
vated soil.

These soils require careful management to prevent
overirrigation and a temporary perched water table.
Excessive use of water could create problems but has not,
heretofore, because of the scarcity of water and the high
cost of pumping. Waterlogging, even for short periods,
is serious for the deeper rooted row, forage, and tree
crops. Common results of the excessive use of water on
these soils in other localities include stunted, missing,
and dying trees and vines; reduced yields; and fewer
years of full production. Also, excess water moving
laterally above the silty substratum is partly responsible
for the high water table in associated lower lying soils.
(Capability unit ITIs-3; natural land type A,; Storie
index rating 90)

Hanford (Ripperdan) fine sandy loam, shallow vari-
ant, 0 to 3 percent slopes (HcA) £—This soil is similar to
Hanford (Ripperdan) fine sandy loam, moderately deep
and deep over silt, 0 to 3 percent slopes, except that the
depth to the silty substratum is ordinarily about 12 inches
and it may be as little as 6 inches. The moisture-holding
capacity and natural fertility are low, and the root zone
is shallow.

Use and management.—Irrigated pasture and shallow-
rooted crops are the principal and best uses for this soil.
Areas large enough to be managed separately need
smaller and more frequent applications of irrigation
water and fertilizer than the deeper Hanford soils. Many
of the areas are small and are associated with more ex-
tensive areas of deeper Hanford and other soils; in these
areas special practices are difficult or impractical to
apply. Periodic cultivation to depths of more than 18
inches probably will help to increase the effective rooting
and moisture-holding depth and to prevent or eliminate
plowsoles, which are common in the intensively culti-
vated areas. (Capability unit ITIs-3; natural land type
Ay; Storie index rating 42)

Hideaway Series

The Hideaway series consists of very shallow, brown,
medium-textured soils derived from basaltic lava flows
that cap mesas in the foothills of the Sierra Nevada at
an elevation of about 2,200 feet (fig. 12). Stones almost
cover the surface in many places, and in other places
bedrock is at the surface. The soils are nearly level to
gently sloping. Near the margins of the basaltic flows
there are steep, escarpmentlike breaks. The vegetation
consists of annual grasses and herbs and, along the edges
of the mesas, some brush and Digger pine.

The principal associated soils are the Ahwahnee and
Auberry soils, which were derived from the granitic
rocks that generally underlie the lava flows.

These soils are used for range exclusively.

Hideaway very stony loam, 0 to 8 percent slopes
(HkB).—This soil occurs in the foothills of the Sierra Ne-
vada, principally in association with the Ahwahnee and
Auberry soils. Most of the acreage is nearly level, but
irregularities and other variations in slope ranging up to
8 percent occur within short distances. o

4 See footnote 3.
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Representative profile:

0 to 10 inches, brown and slightly hard to hard (dark-brown
and friable when moist) very stony loam; very weak, very
fine, granular structure; strongly acid; moderate in organic
matter; abrupt boundary.

10 inches 4, black to very dark gray, scoriaceous basalt that
shows little or no weathering.

Soil-filled cracks extend several feet into the bedrock.
The usual depth to bedrock is about 12 inches. In some
areas the material just above the bedrock is reddish
brown.,

Drainage is good, surface runoff is very slow to slow,
and internal drainage is medium. The root zone is very
shallow to shallow, and the moisture-holding capacity
and natural fertility are low. The erosion hazard is
slight.

Use and management.—This soil is used exclusively
for range. Except for good range management, little
can be done for a soil that is so stony, shallow, and low
in water-holding capacity. (Capability unit VIIe-9;
natural land type Eg; Storie index rating 14)

Hideaway very stony loam, 15 to 30 percent slopes
(HkD).—This soil consists of small hills of basalt with a
small amount of soil material between the rocks. It has
more rock outcrops than Hideaway very stony loam, 0 to
8 percent slopes. Runoff is medium, and the erosion
hazard is severe.

Use and management.—This soil is used for range ex-
clusively. It produces little forage. It has about the
same management problems as Hideaway very stony
loam, 0 to 8 percent slopes. (Capability unit VIIe-9;
natural land type Eg; Storie index rating 10)
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Figure 12.—Stony Hideaway soils on flat, basaltic mesa, in background; Vista and Ahwahnee soils on dissected lower areas.

Hildreth Series

The soils of the Hildreth series occupy very gently
sloping swales and drainageways in the terraces and
lower foothills along the edge of the Sierra Nevada.
These soils are dark gray and fine textured. They rest,
at a moderate depth, on an unrelated substratum of
metamorphic rock, granitic rock, or softly consolidated
old granitic alluvium. The parent material was prob-
ably derived largely from granitic rocks. The vegeta-
tion is annual grasses and herbs and, in the wetter areas,
rushes.

These soils are associated with the Cometa and San
Joaquin and, in places, the Daulton and Vista soils.

The Hildreth soils are used for dryfarmed grain and
for range.

Hildreth sandy clay, 0 to 3 percent slopes (HmA).—
This inextensive soil occupies swales in the terraces and
lower foothills of the Sierra Nevada.

Representative profile:

0 to 12 inches, dark-gray and extremely hard (darker gray
and very firm when moist) sandy clay; neutral; weak,
very coarse to fine, blocky structure when dry, and essen-
tially massive when moist; moderately low in organic
matter.

12 to 21 inches, dark-gray and extremely hard (darker gray
and very firm when moist) sandy clay; moderately alka-
line; slightly calcareous; lime mostly segregated in soft
nodules and streaks; weak, very coarse to fine, blocky
structure when dry, and essentially massive when moist;
moderately low in organic matter.

21 to 34 inches, gray and extremely hard (dark-gray and
very firm when moist) sandy clay loam; moderately cal-
careous, the lime mostly in seams and soft nodules; moder-
ately alkaline; weak, coarse, blocky structure; abrupt
boundary.
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34 inches -, partly weathered granitic rock not related to
the soil above.

The principal variations are in the depth to and na-
ture of the unrelated substratum. The depth varies from
30 to 60 inches. There may be a few lime-coated pebbles
just above the substratum. The substratum may be meta-
morphic rock, granitic rock, or softly consolidated, old
granitic alluvium. There are a few alkali spots.

Although this soil may have been poorly drained at
some previous time, it is now imperfectly drained. Sur-
face runoff is very slow, and internal drainage is slow.
Intermittent ponding occurs, and there are slowly seep-
ing springs in places. The root zone is moderately deep.
The natural fertility is moderate, and the water-holding
capacity is moderate to high, depending on the depth to
the substratum. The erosion hazard is slight.

Use and management.—This soil is used exclusively for
dryfarmed grain and for range. Grain might respond to
phosphorus, alone or with small amounts of nitrogen, if
the fertilizer were placed close to the seed. Range re-
mains green longer on this seil than on the adjacent soils
and provides more green forage late in spring. Legumes
are likely to respond to phosphorus and sulfur. Range
grasses would benefit from the nitrogen supplied by the
legumes.

If this soil were irrigated, nonleguminous crops would
respond to nitrogen and legumes to phosphorus and
sulfur. (Capability unit IITw-5; natural land type As;
Storie index rating 40)

. Hildreth-San Joaquin complex, 0 to 8 percent slopes
(HnB).—This complex consists of channels or swales of
Hildreth sandy clay and slightly higher “islands” of
San Joaquin sandy loam, so closely associated that sepa-
rating them was impractical. The San Joaquin soils are
similar to those described under the heading “San
Joaquin Series.”

Use and management—This complex is used for range
and dryfarmed grain. It has the management problems
of both kinds of soils and requires a compromise plan of
management that can be applied to the complex as a
whole. Managing the two soils differently is impractical.
(Capability unit ITIw-5; natural land types A4, Cis;
Storie index rating 34)

Holland Series

The soils of the Holland series developed from re-
siduum weathered from coarse-grained granitic rocks.
They occupy the more strongly sloping higher foothills
and lower mountains. In this Area they are generally
at altitudes of 2,800 to 3,500 feet or more. The annual
precipitation ranges from about 25 to 40 inches; some of
1t isssnow. These soils have a grayish-brown, moderately
coarse textured surface soil and a reddish-brown, mod-
erately fine textured subsoil. They resemble the Auberry
soils, which occur at lower elevations and are brownish
throughout. At the lower elevations the vegetation is
open and parklike and consists of. annual grasses and
herbs, scattered blue oaks, live oaks, black oaks, and
Digger pines, groves of ponderosa pines, and some ceano-
thus and manzanita brush. At the higher elevations, the
trees are more numerous and are mainly ponderosa
pines; some sugar pines and incense-cedars grow on
north-facing slopes.
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These soils are used chiefly for woodland range at the
lower elevations and for timber production at the higher
elevations.

Holland sandy leam, 15 to 30 percent slopes (HoD).—
This so1l occupies an extensive area in the higher foot-
hills and lower mountains, generally in areas above the
Auberry soils.

Representative profile:

0 to 6 inches, grayish-brown and slightly hard (very dark
brown and friable when moist) sandy loam; slightly acid;
highly micaceous; moderate, medium and fine, granular
structure; moderate in organic matter.

6 to 11 inches, brown and slightly hard (dark-brown and
friable when moist) heavy sandy loam; medium acid; weak,
fine, granular structure when moist, and nearly massive
when dry; somewhat lower in organic matter than layer
above,

11 to 22 inches, light-brown and hard (dark-brown and firm
when moist) light sandy clay loam; medium acid; weak,
coarse, subangular blocky structure.

22 to 44 inches, reddish-brown and very hard (yellowish-red
and firm when moist) sandy clay loam; strongly acid;
moderate, medium, subangular blocky structure.

44 {o 58 inches, very pale brown and hard (yellowish-brown
and friable when moist) sandy loam; medium acid; massivg.

58 inches -, varicolored, weathered, disintegrating granitic
rock, less altered with increasing depth.

The principal variations are in reaction and color.
The reaction is less acid at the lower elevations and more
acid at the higher elevations; the color is more brownish
at the lower elevations and reddish brown at the higher
elevations. The surface litter varies in kind and thick-
ness, depending on the vegetative cover.

This soil is well drained; surface runoff is medium,
and internal drainage is moderately slow. ' The root zone
is deep. The available water holding capacity and natu-
ral fertility are moderate. There is a moderate hazard
of erosion.

Use and management.—These soils are used mainly for
commercial production of coniferous trees. They are also
valuable as part of the watershed, as wildlife habitats,
and for recreational purposes. Some areas, mostly at
the lower elevations, have been used for woodland range.
Orchard crops, principally apples and pears, have been
grown on Holland soils where irrigation water is avail-
able, but there has been little of this kind of use in the
Madera Area.

Timber production is probably the best use, especially
for the areas at the higher elevations. Ponderosa pine
and sugar pine are the most valuable conifers. The
forestry potential is fairly high. This soil has a class II
site index on the Dunning scale for ponderosa pine; that
is, the trees will be about 150 feet tall at 300 years of
age. (Capability unit VIe—4; natural land type Ei;
Storie index rating 46)

Holland sandy loam, 30 to 45 percent slopes (HoE).—
This soil is similar to Holland sandy loam, 15 to 30 per-
cent slopes, but the depth to bedrock is less in most
places. Runoff is rapid.

Use and management.—This soil is used for woodland
range and for timber. If used for timber, it is managed
in about the same way as Holland sandy loam, 15 to 30
percent slopes. Woodland range on this soil is more
difficult to keep clear of brush, and fertilizing is not
feasible. (Capability unit VIIe—4; natural land type
E,y; Storie index rating 17)



40

Holland rocky sandy loam, 30 to 45 percent slopes
(HrE).—Except for being shallower in many places and
having many large outcrops of granitic rock, this soil is
similar to Holland sandy loam, 30 to 45 percent slopes.

Use and management.—This soil is used for woodland
range and timber. In use and management it is similar
to Holland sandy loam, 80 to 45 percent slopes. (Capa-
bility unit VIIe—4; natural land type Eiz; Storie index
rating 13)

SOIL SURVEY

Hornitos Series

The soils of the Hornitos series occupy rolling to hilly
areas in the lower foothills. They were derived from
conglomerate and sandstone of the Ione formation. These
soils are typically shallow to very shallow and rest
abruptly on weathered bedrock. Rock outcrops are
numerous in places. The parent rock was derived from
weathered resistant minerals, mainly quartz and kao-
linite, and both the rock and the soil are medium to
strongly acid. The vegetation is annual grasses and
herbs and, in the rougher areas of outcropping bedrock,
a few scattered oaks.

The principal associated soils are of the Daulton,
Sesame, Vista, Corning, and Redding series.

The Hornitos soils are used for range, except for a
few fringe areas planted to dryfarmed grain.

Hornitos gravelly sandy loam, 3 to 8 percent slopes
(HsB).—Like the other Hornitos soils in the Madera Area,
this soil was derived mostly from Ione conglomerate
rather than sandstone, and, consequently, it is gravelly.
It occurs in several localities in the lower foothills,
mainly just to the west of Vista soils.

Representative profile:

0 to 9 inches, pale-brown and slightly hard (dark-brown and
very friable when moist) gravelly sandy loam; medium
acid; very weak, very fine, granular structure when moist,
and essentially massive when dry; moderately low in or-
ganic matter. .

9 to 22 inches, banded light olive-brown to olive-yellow and
strong-brown, weathered, massive, softly consolidated Ione
conglomerate; the strong-brown bands are finer textured;
the yellowish bands are gravelly and moderately coarse
textured; strongly acid.

22 inches +-, predominantly light olive-brown or olive-yellow,
slightly weathered Ione conglomerate, strongly acid.

The depth to bedrock is variable, but typically it is
less than 15 inches. In small areas in swales, in pockets,
and on colluvial foot slopes, a thin zone that has a some-
what finer texture and a weak, subangular block struc-
ture is present in the subsoil, just above the bedrock. In
the spots where the bedrock 1s sandstone, the profile is
free of gravel. ,

Drainage is good, runoff is slow, and internal drainage
is rapid. The root zone is shallow to very shallow. The
natural fertility and water-holding capacity are low,
and the erosion hazard is moderate.

Use and management—This soil is used mainly for
range, but small tracts are in dryfarmed grain. The
possibilities for more intensive use are very limited.
(Capability unit VIIe-9; natural land type Eg; Storie
index rating 22) ‘

Hornitos gravelly sandy loam, 8 to 30 percent slopes
(HsD).—Except for being steeper and somewhat shallower,
this soil is similar to Hornitos gravelly sandy loam, 3 to
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8 percent slopes. Drainage is good to somewhat exces-
sive. Runoff is slow to medium, and the erosion hazard
is severe.

Use and management—This soil is used exclusively
for range. It has about the same management problems
as Hornitos gravelly sandy loam, 8 to 8 percent slopes.
(Capability unit VIIe-9; natural land type Es; Storie
index rating 20)

Hornitos very rocky sandy loam, 8 to 30 percent
slopes (HvD).—This soil consists of many outcrops of
parent rock and relatively small pockets of Hornitos
gravelly sandy loam. Drainage is good to somewhat ex-
cessive. Runoff is slow to medium, and the erosion
hazard is severe.

Use and management.—This soil is suited only to limi-
ted grazing. It produces meager forage in spring. (Ca-
pability unit VIIe-9; natural land type Eie; Storie in-
dex rating 8)

Jesbel Series

The Jesbel series consists of dark-colored soils that
have both a claypan and a lime-cemented hardpan in the
subsoil. These soils occur on old, low terraces. The
parent material consisted of gravelly and cobbly allu-
vium derived from metamorphosed sedimentary rocks,
chiefly slate of the Mariposa formation, judging by the
number of chiastolite crystals throughout the profile.
The slopes are gentle, and the vegetation is chiefly an-
nual grasses and herbs.

These soils are similar to the Buchenau soils but have
been leached of lime and have a claypan above the lime-
cemented hardpan. In places they have a clay texture to
the surface; the soil in these areas is either eroded or
at a more highly weathered stage of soil formation.

Jesbel soils are used mostly for range and dryfarmed
grain.

Jesbel gravelly clay loam, 0 to 3 percent slopes
{JyA).—This inextensive soil is on old low terraces. Nu-
merous chiastolite crystals throughout the profile, es-
pecially in the surface soil, suggest that the parent
material was derived from the Mariposa formation and
the Daulton soils.

Representative profile:

0 to 5 inches, dark grayish-brown and hard (very dark gray-
ish-brown and firm when moist) gravelly clay loam; neu-
tral; weak, fine, granular structure; moderate in organic
matter.

5 to 14 inches, dark grayish-brown and hard (very dark gray-
ish-brown and firm when moist) gravelly clay loam; weak,
fine, granular structure; neutral; moderately low in organic
matter.

14 to 24 inches, dark-brown and very hard (darker brown
and very firm when moist) gravelly light clay with col-
loidal coatings; neutral; strong, medium, blocky structure.

24 to 83 inches, white (light-gray when moist), strongly
lime-cemented gravelly hardpan (caliche).

383 to 42 inches, brown and slightly hard (dark-brown and
very friable when moist) gravelly sandy loam; mildly
alkaline; moderately calcareous; massive; amount of gravel
increases with depth.

All areas contain some gravel, but not all areas have
enough to be mapped as gravelly soil. The depth to and
thickness of both the claypan and the lime hardpan are
variable.

Although possibly less well drained at some previous
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time, this soil is now well drained. Runoff is slow. In-
ternal drainage is very slow because of the claypan and
hardpan. The root zone is shallow. The moisture-hold-
ing capacity and natural fertility are moderate. The
erosion hazard is slight.

Use and management.—This soil is used for range and
dryfarmed grain. It has about the same management
problems as Madera fine sandy loam, 0 to 3 percent
slopes. If irrigated, it would be best suited to shallow-
rooted row and forage crops and grass-legume pasture.
(Capability unit IVs-3; natural land type Cie¢; Storie
index rating 28)

Jesbel clay, 0 to 3 percent slopes (leA).—This soil is
blocky clay to the surface and contains little gravel.
Otherwise, it is similar to Jesbel gravelly clay loam,
0 to 3 percent slopes.

Use and management.—This soil is used in much the
same way and has much the same management problems
as Raynor clay, 0 to 3 percent slopes. Because of its
fine texture it is suitable for cultivation only within a
narrow range of moisture content. This characteristic
would be si%rniﬁcant if the soil were irrigated, but it is
not especially important under present circumstances.
Prospects of irrigation are remote. - (Capability unit
IITs-5; natural land type C..; Storie index rating 21)

Jesbel gravelly clay, 3 to 8 percent slopes {/gB).—Ex-
cept for having gravel in the surface soil and having
stronger slopes, this soil is similar to Jesbel clay, 0 to 3
percent slopes. Runoff is slow to medium.

Use and management—This soil is used in about the
same way as Jesbel clay, O to 3 percent slopes, but needs
more precautions to control erosion. The gravel inter-
feres somewhat with cultivation. (Capability unit
ITTs-5; natural land type Cy4; Storie index rating 19)

Lewis Series

The soils of the Lewis series contain a lime-silica
hardpan much like that in the Fresno soils. They de-
veloped from mixed -alluvium. They occupy the lower
ends of old low terraces and are nearly level but have a
hogwallow microrelief. The vegetation is saltgrass,
alkali-tolerant plants, annual grasses, and herbs.

These soils are associated with and transitional in.

character between the Madera and the Fresno soils. They
differ from the Fresno soils in having a fine-textured
subsoil with a strong blocky structure just above the
hardpan. A strongly alkaline subsoil and a lime-silica
rather than an iron-silica hardpan are the principal
ch%racteristics that distinguish them from the Madera
soils.

The Lewis soils are used mainly for dry range, but
some areas have been leveled and used for irrigated
pasture, grain, row, and forage crops.

Lewis loam, slightly saline-alkali, 0 to 1 percent
slopes {leA).—This hardpan soil occurs between the Ma-
dera and Fresno soils on old, low terraces. Up to 25
percent of the area is salt- and alkali-affected to the
surface.

Representative profile:

0 to 5 inches, pale-brown and hard (dark yellowish-brown
and firm when moist) loam; very weak, thin, platy strue-

ture to massive; mildly alkaline; very slightly calcareous;
moderate in organic matter.

5 to 11 inches, dark grayish-brown and very hard (very dark
grayish-brown and very firm when moist) loam; essentially
massive; mildly alkaline; very slightly calcareous; moder-
ately low in organic matter.

11 to 40 inches, brown and very hard (dark-brown and very
firm when moist) clay loam with colloidal coatings; strong,
fine, angular blocky structure; moderately calcareous;
strongly alkaline; lime occurs in light-colored, soft masses
and also in small nodules.

40 to 48 inches, brown (dark-brown when moist), weakly
cemented lime-silica hardpan; strongly calcareous; strongly
alkaline; the lime is in very hard, veinlike segregations.

48 to 60 inches -, brownish-yellow and hard (yellowish-
brown and firm when moist) loam; slightly stratified and
very weakly cemented in places; massive; slightly cal-
careous; moderately alkaline.

The depth to the hardpan is variable; it ranges from
20 to as much as 45 inches. The hardpan is weakly to
strongly cemented, and it varies in hardness, and in
thickness also, within short distances. In places the
subsoil structure is not so well developed as in the profile
described. )

Drainage is imperfect. Runoff and internal drainage
are very slow. The root zone is moderately deep. The
natural fertility and water-holding capacity are moder-
ate. The erosion hazard is slight.

Use and management—Range is the principal use.
Some areas have been leveled and planted to irrigated
pasture, cotton, and grain. The mana%ement problems
are about the same as for Fresno and EI Peco fine sandy
loams, slightly saline-alkali, O to 1 percent slopes.

If reclaimed, this soil is best suited to irrigated pasture
or shallow-rooted crops. Because there is both a claypan
and a hardpan, reclamation is slow. Irrigated nonlegu-
minous crops need nitrogen, and legumes need phos-

horus and sulfur. In other localities Lewis soils have

een used successfully for irrigated rice, particularly
while in the process of reclamation. Deep leaching and
applying gypsum or sulfur bring improvement most
rapidly. ( &pability unit ITTs-8; natural land type
Bis.2.; Storie index rating 17)

Lewis loam, moderately saline-alkali, 0 to 1 percent
slopes (lwA).—Except that 25 to 70 percent of the acre-
age is saline-alkali to the surface, this soil is similar to
Lewis loam, slightly saline-alkali, 0 to 1 percent slopes.

Use and management—Range is the principal use,
especially of the areas most affected by salts and alkali.
There are numerous barren spots.

This soil is more difficult to reclaim than Lewis loam,
slightly saline-alkali, 0 to 1 percent slopes. It requires
more leaching and larger amounts of gypsum or sulfur,
and it improves more slowly. - If reclaimed it would be
best suited to irrigated pasture or shallow-rooted crops.
(Capability unit IVs-8; natural land type Bis_om; Storie
index rating 10)

Madera Series

The Madera series consists of iron-silica hardpan soils
on old, low terraces; The parent material was somewhat
mixed, but most of it was derived from granitic rocks.
The subsoil is neutral and in some places is slightly
calcareous just above the hardpan. The hardpan is
yellowish brown and contains slight amounts of segre-
gated lime. Unleveled areas have a hummocky, or hog-
wallow, microrelief and in the internmound areas may
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merge with small bodies of Alamo clay. The vegeta-
tion is mainly annual grasses and herbs.

In many ways the Madera soils resemble the associated
San Joaquin soils, but they are brownish in both the
surface soil and the subsoil.

Unirrigated areas are used for range and dryfarmed
grain. Irrigated areas are planted to pasture, row,
forage, and vine crops, principally alfalfa, cotton, sor-
ghum, and grapes.

Madera fine sandy loam, 0 to 3 percent slopes
(MaA)—This soil occurs extensively on the low, old ter-
races, principally in association with the San Joaguin
and Alamo soils.

Representative profile:

0 to 9 inches, light yellowish-brown and extremely hard (dark
yellowish-brown and friable when moist) fine sandy loam;
very weak, very fine, granular structure when moist, and
essentially massive when dry; medium acid; low in or-
ganic matter.

9 to 18 inches, yellowish-brown and extremely hard (dark
yellowish-brown and firm when moist) light sandy clay
loam ; neutral ; weak, coarse, prismatic structure.

18 to 25 inches, yellowish-brown and extremely hard (dark
yellowish-brown and firm when moist) sandy clay; neutral;
weak, coarse, prismatic and moderate, medium, blocky
structure.

25 to 28 inches, yellowish-brown (dark yellowish-brown when
moist) indurated hardpan; silica and iron appear to be the
principal cementing agents; lime is segregated in fine
seams; cementation strongest in uppermost few inches, less
strong in the lower part; manganese stainings conspicuous
throughout the mass.

28 to 60 inches 4, pale-brown and hard (brown and firm
when moist) gritty sandy loam; slightly stratified and very
weakly cemented in places; massive; mildly alkaline.

The reaction is somewhat variable but typically be-
comes more alkaline with increasing depth; just above
the hardpan, it is neutral. In places there 1s a slight
amount of disseminated lime just above the hardpan. In
texture, the subsoil ranges from heavy loam to sandy
clay. The depth to and hardness of the hardpan vary
only slightly.

Drainage is good. Surface runoff is very slow to slow,
and internal drainage is very slow. The root zone is
moderately deep, and the natural fertility and! available
water holding capacity are moderate. The erosion hazard
is slight. ,

Use and management.—Unirrigated areas are used for
range and dryfarmed small grain. Stands of legumes
are likely to be improved by the application of phos-
phorus and gypsum or some other carrier of sulfur. In
turn, the additional nitrogen supplied by the legumes
benefits the grasses, and more forage is produced. Dry-
farmed grain benefits from phosphorus, alone or with a
small amount of nitrogen.

If irrigated, these soils are used principally for pas-
ture and for row and forage crops, including alfalfa,
cotton, sorghum, and grapes. Because of its restricted
rooting depth, this soil is best suited to pastures of
shallow-rooted legumes and grasses. Ladino clover is
one of the best suited legumes. Phosphorus and sulfur
benefit the legumes in the stand, and the legumes provide
sufficient nitrogen for the grasses. Nonleguminous field
crops respond to nitrogen. At high levels of production,
they also respond to phosphorus. ~ (Capability unit IVs-
3; natural land type Cis; Storie index rating 28)
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Madera-Lewis complex, slightly saline-alkali, 0 to 1
percent slopes (MdA).—Up to 15 percent of this complex
is affected by salts and alkali to the surface. The soil
in the saline-alkali affected areas is Lewis fine sandy
loam; the rest is Madera fine sandy loam.

Use and management—This complex is used in much
the same way as Madera fine sandy loam, 0 to 3 percent
slopes. Perlodic leaching and applications of gypsum
or sulfur and manure improve the saline-alkali areas.
(Capability unit IVs-3; natural land type Cisos; Storie
index rating 26)

Madera loam, 0 to 3 percent slopes (MbA).—Except for
a finer textured surface layer, this soil is similar to
Madera fine sandy loam, 0 to 3 percent slopes. It has
slightly higher water-holding capacity and is a little
more fertile. '

Use and management—This soil is used in much the
same way as Madera fine sandy loam, 0 to 3 percent
slopes. (Capability unit IVs-3; natural land type Cis;
Storie index rating 25)

Madera-Alamo complex, 0 to 1 percent slopes (McA).—
This complex consists of Madera fine sandy loam and
Alamo clay in such close association that it was imprae-
tical to separate them in mapping. Alamo clay is de-
scribed under the heading “Alamo Series.”

Use and management—This complex is used mostly
for dryfarmed grain and for range. In use and manage-
ment 1t is similar to the San Joaquin-Alamo complex
described under “San Joaquin Series.” Management is
difficult because of the contrasting nature of the two soils
and their complex association, FCapability unit IVs-3;
natural land type C.;; Storie index rating 17) '

Marguerite Series

The soils of the Marguerite series developed from
alluvium derived from dark-colored (graphitic) slate
and schist of the Mariposa formation and from the soils
formed thereon. These soils occupy gently sloping,
slightly elevated positions on the somewhat older terraces
and alluvial fans near the foothills along Berenda Creek
and its tributaries. Drainage is good, but there are
saline-alkali spots, probably old seep spots, in which the
profile is slightly calcareous. The vegetation is annual
grasses and herbs and, in the saline-alkali spots, some
saltgrass and other salt-tolerant plants.

These soils are used for dryfarmed grain and range.

Marguerite loam, 0 to 3 percent slopes (MoA).—This
gently sloping terrace soil occurs in the lower foothills
along Berenda Creek and its tributaries. The parent
material was alluvium derived from the Mariposa forma-
tion and the Daulton soils.

Representative profile:

0 to 10 inches, gray and hard (very dark gray and friable
when moist) loam; weak, fine, granular structure when
moist, and essentially massive when dry; slightly acid;
moderately low in organic matter,

10 to 29 inches, grayish-brown and hard (very dark grayish-
brown and friable when moist) heavy loam with thin col-
loidal coatings; neutral; weak, fine, subangular blocky
structure.

29 to 38 inches, grayish-brown and hard (very dark grayish-
brown and friable when moist) heavy loam with thin col-

loidal coatings; neutral; weak, medium, subangular blocky
structure.



MADERA AREA, CALIFORNIA

38 to 60 inches -, brown and hard (dark-brown and friable
when moist), massive, stratified fine sandy loam and loam;
neutral; very slightly calcareous in a few places; some
strong-brown iron stains.

The lower part of the subsoil and the substratum range
from lime free to very slightly calcareous. The lime 1s
mainly in streaks or seams.

Drainage is good. Surface runoff is very slow to slow,
and internal drainage is medium. The root zone is very
deep, and the available moisture holding capacity and
nat-llllral fertility are moderate. The erosion hazard is
slight.

%se and management.—This soil is used exclusively
for dryfarmed grain and for range. Grain responds to
phosphorus, alone or with small amounts of nitrogen.
Range grasses respond to nitrogen, and range legumes to
phosphorus and sulfur.

If irrigated, this soil would be suited to most row,
forage, and pasture crops. It would need nitrogen for
nonleguminous crops and phosphorus and sulfur for
legumes. (Capability unit I-1; natural land type Ay;
Storie index rating 95)

Marguerite loam, slightly saline-alkali, 0 to 3 per-
cent slopes (MrA).—This soil is similar to Marguerite
loam, 0 to 3 percent slopes, but up to 25 percent of the
acreage is saline-alkali to the surface. The saline-alkali
spots are slightly calcareous throughout the profile, and
they support saltgrass and other tolerant plants.

Use and management.—This soil is used in much the
same way as Marguerite loam, 0 to 3 percent slopes.
Without irrigation, little can be done to remove the salts
and alkali. In irrigated areas salts and alkali can be
removed readily by deep leaching and the application of
gypsum or sulfur. (Capability unit ITs-6; natural land
type A, . ; Storie index rating 66)

Marguerite loam, moderately saline-alkali, 0 to 3
percent slopes (MsA).—From 25 to 70 percent of this soil
is saline-alkali to the surface. In the saline-alkali spots,
water moves slowly through the profile, and saltgrass
and other salt- and alkali-tolerant plants are common.

Use and management.—This soil is used in much the
same way as Marguerite loam, slightly saline-alkali, 0 to
3 percent slopes. For unreclaimed areas, range is prob-
ably the best use. For irrigated areas in the process of
reclamation, pasture is pro%ably the best use. (Capa-
bility unit ITIs-6; natural land type Aj.sm; Storie index
rating 38)

Marguerite clay loam, 0 to 3 percent slopes (MmA).—
This soil occupies small local drainages that extend from
the foothills onto the terraces and fans. Part of the
parent material is alluvium washed from the Raynor
soils. Presumably this material accounts for the moder-
ately fine texture of the soil. Internal drainage is mod-
erately slow, and the water-holding capacity and natural
fertility are high.

Use and management.—This soil is used in much the
same way as Marguerite loam, 0 to 8 percent slopes.
(Capability unit I-1; natural land type A,; Storie index
rating 81)

Marguerite clay loam, moderately saline-alkali, 0 to
3 percent slopes (MnA).—Except that 25 to 70 percent of
the acreage is saline-alkali to the surface, this soil is simi-
lar to Marguerite clay loam, O to 8 percent slopes. Salt-
grass and alkali-tolerant plants are common.
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Use and management.—This soil is used primarily for
range. Because of the salts and alkali, range is prob-
ably its best use. If irrigated, it could be reclaimed by
deep leaching and applications of gypsum or sulfur.
If reclaimed, it would be comparable to Marguerite
clay loam, 0 to 3 percent slopes, and would have
similar management problems. (Capability unit II11s-6;
natural land type A; om; Storie index rating 32)

Montpellier Series

The soils of the Montpellier series occupy undulating
to rolling, dissected, old, low terraces. These soils have
a coarse sandy loam surface soil and a dense, reddish to
reddish-brown sandy clay loam subsoil. They were de-
rived from gritty, moderately coarse textured, granitic
sedibments. The vegetation is chiefly annual grasses and
herbs.

The Montpellier soils occupy the same topographic po-
sition as the Whitney soils. The Whitney soils, how-
ever, are brown and have only a slight accumulation of
clay in the subsoil. The Cometa soils have a profile
similar to that of the Montpellier, but their subsoil is
somewhat thinner and is a sandy clay.

Montpellier soils are used mostly for dryfarmed grain.
Uncultivated areas are used as range.

Montpellier coarse sandy loam, 3 to 8§ percent slopes
(MtB).—This is a gently rolling soil on old, low terraces.

Representative profile:

0 to 11 inches, brown and hard (dark-brown and friable
when moist) coarse sandy loam; slightly acid; very weak,

very fine, granular structure when moist, and essentially
massive when dry; low in organic matter.

11 to 23 inches, reddish-brown and very hard (red and firm
when moist) light sandy clay loam with colloidal coatings;
slightly acid; weak, medium, prismatic and weak, medium,
blocky structure.

23 to 40 inches, reddish-brown and very hard (red and firm
when moist) light sandy clay loam with colloidal coatings;
slightly acid; weak, coarse, blocky structure to massive.

40 to 60 inches, yellowish-red and hard (darker yellowish-red
and firm when moist) coarse sandy loam interstratified with
some fine gravel; slightly acid; massive.

This soil varies mainly in color of the surface soil and
depth to and thickness of the subsoil. The surface soil
may be grayish brown, brown, or pale brown. The sub-
soil ranges from heavy sandy loam to clay loam and con-
tains considerable gritty sand.

This soil is well drained. Surface runoff and internal
drainage are slow. The root zone is only moderately
deep because of the dense, slowly permeable, claypanlike
subsoil. The available moisture holding capacity and
natural fertility are low. The erosion hazard is mod-
erate.

Use and management.—This soil is used mainly for
dryfarmed grain and range. In use and management it
is comparable to Cometa sandy loams, 3 to 8 percent
slopes. (Capability unit IVe-3; natural land type Dy;
Storie index rating 43)

Montpellier coarse sandy loam, 8 to 15 percent slopes
(MtC).—The profile of this soil is more variable than that
of Montpellier coarse sandy loam, 3 to 8 percent slopes,
and the average depth to the claypanlike subsoil is
slightly less. Erosion may partly account for the shal-
lower profile. Runoff is medium, and the erosion hazard
Is severe.
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Use and management—This soil is used mostly for
range and dryfarmed small grain. It needs about the
same management as Montpellier coarse sandy loam, 3 to
8 percent slopes, but needs a little more attention to ero-
sion control. Range, with only an occasional crop of
small grain, is probably the best use. Legume-grass pas-
ture is the best use for irrigated areas. (Capability unit
IVe-3; natural land type Dy; Storie index rating 40)

Pachappa Series

The soils of the Pachappa series are on nearly level
alluvial fans composed mostly of slightly older granitic
alluvium. The areas are no longer subject to overflow.
Over most of the acreage, the subsoil is stron%ly alkaline
because of the presence of salts and alkali. Drainage 1s
now generally good, but the salts and alkali indicate that
in the past drainage was restricted. The vegetation 1s
annual grasses and herbs and, in the saline-alkali areas,
saltgrass and other tolerant plants. )

The Pachappa soils are similar to the Greenfield soils
but contain lime in the subsoil. The; resemble the Chino
soils but have a grayish-brown surface soil and contain
less lime in the subsoil. The Grangeville soils also re-
semble the Pachappa, but they were derived from more
recent alluvium, they lack the accumulation of clay in
the subsoil, and they are typically less calcareous than
the Pachappa soils. )

Some areas are used for dryfarmed graln and range,
but most of the acreage is irrigated and planted to cot-
ton, alfalfa, row crops, and grapes.

Pachappa fine sandy loam, slightly saline-alkali, 0
to 1 percent slopes (PbA).—This soil occurs throughout
the major alluvial fans. It occupies the slightly older
parts of the fans and is no lon%er subject to overflow.
Up to 25 percent of this soil is saline-alkali.

Representative profile:

0 to 14 inches, grayish-brown and slightly hard (very dark
grayish-brown and very friable when moist) fine sandy
loam ; noncalcareous; neutral; very weak, very fine, granu-
lar structure when moist, and essentially massive when
dry; micaceous; low in organic matter.

14 to 28 inches, brown and hard (dark-brown and friable
when moist) loam with colloidal coatings; strongly alka-
line; weak, medium, subangular blocky structure; mica-
ceous; moderately calcareous; lime both disseminated and
segregated along tubular pores and in small concretions.

28 to 45 inches, brown and hard (dark-brown and friable
when moist) fine sandy loam; very weak, medium, sub-
angular blocky structure; slightly calcareous; strongly
alkaline,

45 to 60 inches -, brown and slightly hard (dark-brown and
very friable when moist) stratified fine sandy loam and
loamy sand; moderately alkaline; massive; very slightly
calcareous.

The surface soil ranges from pale brown to grayish
brown. The depth to %ime ranges up to 24 inc%les; it
depends chiefly on the presence or absence of salts and
alkali. A few areas that have a loam surface soil are
included.

Drainage is good, surface runoff is very slow, and in-
ternal drainage is medium. The root zone is very deep,
and the moisture-holding capacity and natural fertility
are moderate. The erosion hazard is slight.

Use and management.—This soil is used for many
crops, including irrigated pasture, cotton, alfalfa, and
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grapes and dryfarmed grain and range. Because of the
salts and alkali, it is best suited to shallow-rooted pas-
ture, row, and forage crops and is not well suited to
orchard crops. Under irrigation, nonleguminous crops
are most likely to respond to nitrogen, and legumes to
phosphorus and sulfur. Dryfarmed grain is most likely
to benefit from phosphorus, alone or with a small amount
of nitrogen. Stands of range legumes increase if phos-
phorus and sulfur are applied, and the additional nitro-
gen fixed by the legumes benefits the grasses and conse-
quently improves the carrying capacity of the range.

The salts and alkali in the subsoil do not serilously
affect dryfarmed grain, range, or shallow-rooted irri-
gated crops. Eliminating the excess salts and alkali and
reducing the alkalinity would broaden the suitability of
the soil to include deep-rooted irrigated crops. Periodic
deep leaching alone will gradually remove the excess
salts and alkali. Applying gypsum or sulfur speeds
reclamation somewhat. (Capability unit ITs-6; natural
land type Aj.g; Storie index rating 76)

Pachappa fine sandy loam, 0 to 1 percent slopes
{PaAl.—This soil is similar to Pachappa fine sandy loam,
slightly saline-alkali, 0 to 1 percent slopes, but has a
moderately alkaline reaction in the subsoil and is not
affected by excess salts and alkali.

Use and management.—This soil is used in much the
same way as Pachappa fine sandy loam, slightly saline-
alkali, 0 to 1 percent slopes, but is suited to a wider
range of crops. It is one of the better soils for irri-
gated crops and especially for deep-rooted crops sensitive
to salts and alkali in the subsoil. (Capability unit I-1;
natural land type A,; Storie index rating 95)

Pachappa sandy loam, 0 to 1 percent slopes (PcAl.—
This soil is somewhat coarser textured throughout than
Pachapf)a, fine sandy loam, 0 to 1 percent slopes. Con-
sequently, internal drainage is slightly more rapid, and
the natural fertility and water-holding capacity are a
little lower. Included are a few small areas of Pachappa
and Chino soils covered with an overwash of Hanford
sandy loam.

Use and management—This soil is used and managed
in much the same way as Pachappa fine sandy loam, 0 to
1 percent slopes. (Capability unit I-1; natural land
type A;; Storie index rating 90)

Pachappa sandy loam, slightly saline-alkali, 0 to 1
percent slopes [PdA).—This soil is somewhat coarser tex-
tured throughout than Pachappa fine sandy loam, slightly
saline-alkali, 0 to 1 percent slopes. Up to 25 percent of
the acreage 1is saline-alkali to the surface.

Use and management.—This soil is used and managed
in much the same way as Pachappa fine sandy loam,
slightly saline-alkali, 0 to 1 percent slopes. (Capability
unit IIs-6; natural land type Aj.p,; Storie index rat-
ing 72)

Pachappa sandy loam, moderately deep and deep
over hardpan, slightly saline-alkali, 0 to 1 percent
slopes (PeA).—This soil is similar to Pachappa sandy
loam, slightly saline-alkali, 0 to 1 percent slopes, but it
is underlain at a depth of 30 to 60 inches by an unre-
lated lime-silica hardpan like that in the Fresno soils.
Internal drainage is medium to the hardpan, then very
slow. Depending on the depth to the hardpan, the root
zone is moderately deep to deep.
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Use and management—Most of this soil is used for
range, but if properly managed, it could be used for
irrigated pasture, cotton, or grain. Care in irrigation is
essential to prevent waterlogging above the hardpan.
Otherwise, this soil can be used and managed in about
the same way as Pachappa sandy loam, slightly saline-
alkali, 0 to 1 percent slopes. (Capability unit IIIs-8;
natural land type A 2,; Storie index rating 60)

Porterville Series

The soils of the Porterville series are reddish brown
and fine textured. They were derived from alluvium
from fine-grained basic igneous rocks. They are in small,
isolated bodies on low foothills and on high terraces, in
association with Vista, Daulton, Raynor, and Redding
soils. The profile is moderately deep. In this Area the
underlying material is typically an unrelated acid igneous
rock, but normally the Porterville soils are underlain by
alluvium from dark-colored basic igneous rocks. Slopes
are gentle to undulating. Drainage is good. The vegeta-
tion consists of annual grasses and herbs. In favorable
seasons burclover and wild oats grow profusely.

These soils are used exclusively.for range, a use to
which they are well suited.

_Porterville clay, 0 to 3 percent slopes (P{A).—This red-
dish-brown, fine-textured soil occurs in the lower foot-
hills and higher terraces, principally in association with
the Vista, Daulton, and Redding soils. It is similar to
Raynor clay, from which it differs mainly in color and in
being less calcareous in the subsoil.

Representative profile:

0 to 14 inches, reddish-brown and extremely hard (dark red-
dish-brown and very firm when moist) clay; noncalcareous;
neutral; strong, coarse, blocky structure; when thoroughly
dry, granular in the uppermost 1 or 2 inches; moderately
low in organic matter.

14 to 22 inches, yellowish-red and extremely hard (reddish-
brown and very firm when moist) clay; slightly calcareous;
mildly alkaline; moderate, coarse, blocky structure; lime
mostly segregated in soft, light-colored masses; small
amount of gravel.

22 to 36 inches, slightly lighter colored clay that contains a
small amount of gravel; slightly calcareous; mildly alka-
line; weak, coarse, blocky structure; becomes more brown-
ish anad less calcareous with depth. .

36 inches -, coarse-grained acid igneous rock unrelated to
the profile above; partially decomposed, and more consoli-
dated with increasing depth.

The color varies between reddish brown and dark
brown. In places the subsoil is lime free. The depth to
and nature of the unrelated underlying rock is variable.
In some places the soil is more than 60 inches deep, but
characteristically it is only moderately deep.

Drainage is good, surface runoff is very slow to slow,
and internal drainage is slow. The root zone is moder-
ately deep, and the water-holding capacity and natural
fertility are moderate. The erosion hazard is slight.

Use and management.—In this Area, this soil is used
exclusively for range, but elsewhere it is used for dry-
farmed grain and for irrigated pasture, sorghum, figs,
and other orchard crops. It is not suited to peaches,
almonds, or other lime-sensitive crops.

Range legumes will likely benefit from phosphorus,
and range grasses from nitrogen. Dryfarmed grain
benefits from phosphorus, alone or with nitrogen, if the
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fertilizer is placed close to the seed. Figs and other
irrigated crops, except legumes, will probably respond to
nitrogen. For irrigated areas, grass-legume pasture is
probably the best use. (Capability unit ITIs-5; natural
land type Cy; Storie index rating 54)

Porterville clay, 3 to 8 percent slopes (PfB).—This soil
has a slightly greater erosion hazard than Porterville
clay, 0 to 3 percent slopes. Surface runoff is slow.

Use and management.~—This soil is used and managed
in much the same way as Porterville clay, 0 to 3 percent
slopes. (Capability unit ITIs-5; natural land type Cs;
Storie index rating 48)

Porterville rocky clay, 3 to 8 percent slopes (PgB).—
Except for having numerous outcrops of unrelated bed-
rock, this soil is similar to Porterville clay, 3 to 8 per-
cent slopes. The depth of the root zone is more variable.

Use and management—This soil is best suited to
range. In management needs it is similar to Porterville
clay, 3 to 8 percent slopes. (Capability unit IIIs-5;
natural land type Cg; Storie index rating 43)

Pozo Series

The soils of the Pozo series occur in the basin area, at
the lower end of old alluvial fans. The parent material
was alluvium derived chiefly from granitic rocks. Sur-
face drainage was very slow and the water table was
high while these soils were developing. The vegetation
is mostly alkali mallow, alkali sacaton, pickleweed, salt-
grass, lippia, soft chess, and burclover.

The Pozo soils differ from the associated Rossi soils in
having a lime-silica hardpan. They are like the Fresno
and El Peco soils except for having a dark-colored, non-
calcareous surface soil.

The Pozo soils are used mostly for range. Some areas
are irrigated and used for grain, cotton, aigfalfa, sorghum,
sugar beets, and pasture.

Pozo loam, 0 to 1 percent slopes [PoA).—This soil is
similar to and is associated with the slightly saline-alkali
Fresno and El Peco loams, but it has a dark-colored
surface soil and is free of excess salts and alkali. It
occurs quite extensively in the basin and on the lower
parts of the alluvial fans.

Representative profile:

0 to 11 inches, dark-gray and hard (black and friable when
moist) loam; neutral; weak, very fine, granular structure;
moderate in organic matter. :

11 to 22 inches, white and hard (light brownish-gray and
friable when moist) heavy loam; moderately calcareous;
moderately alkaline; massive.

22 to 24 inches, thin white seams alternating with thicker
seams of light-gray (grayish-brown when moist), strongly
cemented lime-silica hardpan; strongly calcareous; in many
places there are several cemented layers alternating with
softer material similar to that in the layer below.

24 to 36 inches -, white and hard (light brownish-gray and
friable when moist) fine sandy loam; massive; strongly
calcareous ; moderately alkaline.

The thickness of the dark-colored surface layer and
the thickness of and depth to the hardpan are somewhat
variable. In leveled areas, the dark-colored surface soil
may be entirely removed and the light-colored calcareous
material above the hardpan exposed.

Drainage is imperfect; surface runoff and internal
drainage are very slow. The root zone is shallow to
moderately deep, and the water-holding capacity is low
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to moderate, depending on the depth to the hardpan.
Thei natural fertility is moderate, and the erosion hazard
is slight.

Us% and management—This soil is used for range
primarily, but some areas are irrigated and planted to
grain, cotton, alfalfa, sorghum, sugar beets, and pasture.
Irrigated grass-legume pasture is probably the best use,
and narrowleaf (prostrate) trefoil the best suited legume.

In use and management this soil is similar to the
slightly saline-alkali Fresno and El Peco loams, but the
dark-colored surface soil is more favorable for the estab-
lishment and growth of plants, particularly of those that
are not salt tolerant. Legumes are most likely to re-
spond to phosphorus and sulfur, and nonleguminous
crops to nitrogen. (Capability unit ITIs-3; natural land
type Bis; Storie index rating 28)

Pozo loam, slightly saline, 0 to 1 percent slopes
{PsA).—This soil is similar to Pozo loam, 0 to 1 percent
slopes, but is slightly saline. The salts are generally con-
centrated near the surface.

Use and management.—This soil is used in much the
same way as Pozo loam, 0 to 1 percent slopes, and has
similar management problems. Correcting the slight
salinity by periodic deep leaching makes this soil com-
parable to Pozo loam. Irrigated grass-legume pasture is
probably the best use during and following the reclama-
tion period, because of the hardpan in the subsoil. (Ca-
pability unit I1Ts-8; natural land type Bisss; Storie in-
dex rating 24)

Pozo loam, moderately saline, 0 to 1 percent slopes
{PtA).—This soil is similar to Pozo loam, slightly saline,
0 to 1 percent slopes, but is moderately saline. The salts
are generally concentrated near the surface.

Use and management—This soil is mostly in range.
It is not suited to most irrigated crops unless the excess
salts are removed by periodic deep leaching. Irrigated
grass-legume pasture 1s probably the best crop to grow

uring reclamation. If the excess salts are removed, this
soil is like Pozo loam, 0 to 1 percent slopes, and needs
similar management. (Capability unit IVs-8; natural
land type Bis-om; Storie index rating 17)

Pozo loam, strongly saline, 0 to 1 percent slopes
{PvA).—This soil is similar to Pozo loam, moderately sa-
line, 0 to 1 percent slopes, but is so strongly saline that
only a few salt-tolerant plants survive.

Use and management.—This soil supports only meager
plant cover and 1s all in range. > It could be improved by
deep leaching and the. application of amendments. A
number of years of restricted vegetative growth are prob-
able. Irrigated pasture is probably the best use during
and following reclamation. (Capability unit VIs-8;
natural land type Bjs_o.; Storie index rating 9)

Pozo clay loam, 0 to 1 percent slopes (PhA).—Except
for having a finer surface texture, this soil is similar to
Pozo loam, 0 to 1 percent slopes. Infiltration and move-
ment of water through the surface soil are somewhat
slower.

Use and management~—This soil is used in much the
same way as Pozo loam, 0 to 1 percent slopes. Because
of the finer texture, however, more care must be taken to
cultivate at the proper moisture content, or infiltration

roblems will develop. Irrigated grass-legume pasture
1s probably the best use. (Capability unit ITIs-8; natu-
ral land type Bis; Storie index rating 24)
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Pozo clay loam, slightly saline, 0 to 1 percent slopes
{PkA).—This soil is similar to Pozo clay loam, 0 to 1 per-
cent slopes, but is slightly saline. The salts are gen-
erally concentrated near the surface.

Use and management.—This soil is used in much the
same way as Pozo loam, slightly saline, 0 to 1 percent
slopes, and can be reclaimeg by similar measures. If
reclaimed, it is like Pozo clay loam, O to 1 percent slopes,
and has similar management requirements. (Capability
unit ITIs-8; natural land type Bisss; Storie index rat-
ing 21)

Pozo clay loam, moderately saline, 0 to 1 percent
slopes (PmA).—This soil is similar to Pozo clay loam,
shlghtly saline, 0 to 1 percent slopes, but is moderately
saline.

Use and management.—This soil is used mostly for
range. It is not suited to irrigated crops unless re-
claimed. Deep leaching is necessary to eliminate the
excess salts. Irrigated grass-legume pasture is probably
the best use during reclamation. If reclaimed, this soil
is like Pozo clay loam, 0 to 1 percent slopes, and has
similar management problems. (Capability unit IVs-8;
natural land type Bis_om; Storie index rating 15)

Pozo clay loam, strongly saline, 0 to 1 percent slopes
(PnA).—This soil is similar to Pozo clay loam, moderately
saline, but is strongly saline.

Use and management.—This soil supports only meager
plant cover and is all in range. It can be improved by
deep leaching and application of amendments. A num-
ber of years of restricted vegetative growth are prob-
able. TIrrigated pasture is probably the best use during
and following reclamation. If reclaimed, this soil is
like Pozo clay loam, 0 to 1 percent slopes, and has similar
management requirements. (Capability unit VIs-8;
natural land type Bis-s.; Storie index rating 7)

Ramona Series

The soils of the Ramona series occupy level to gently
sloping areas on the old, low terraces. The parent ma-
terial was old alluvium derived principally from granitic
rocks. The vegetation is mostly annual grasses and
herbs and, in places, a few widely scattered oaks.

The Ramona soils occur in long, narrow tracts, most
of which traverse areas of the San Joaquin and Madera
soils, and are slightly higher than the associated soils.
They have more clay in the subsoil and are at'a more
advanced stage of soil development than the Greenfield
soils, which were derived from similar parent material.
They are less well developed than the San Joaquin or
M.zﬁdera soils and lack an iron-silica hardpan in the sub-
soil.

The Ramona soils are used mostly for dryfarmed grain

and range, but some are irrigated and.planted to figs,
grapes, pasture, alfalfa, and cotton.
- Ramona sandy loam, 0 to 3 percent slopes (RoA).—
This soil is on old, low terraces. It is in a stage of de-
velopment transitional between that of the Greenfield
soils and that of the San Joaquin and Madera soils,
which have a hardpan in the subsoil. It is associated
with the San Joaquin and Madera soils.

Representative profile:

0 to 8 inchesg, light-brown and very hard (dark-brown and
very friable when moist) sandy loam; medium acid; very
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weak, very fine, granular structure when moist, and essen-
tially massive when dry; low in organic matter.

8 to 22 inches, strong-brown and very hard (dark-brown and
friable when moist) heavy sandy loam; slightly acid;
essentially massive.

22 to 42 inches, strong-brown and very hard (strong-brown
and firm when moist) light sandy clay loam with colloidal
coatings; slightly acid; weak, medium, prismatic and mod-
erate, coarse, blocky structure.

42 to 60 inches, brown and hard (dark-brown and firm when
moist) heavy sandy loam; slightly acid; massive.

This is about the northern limit of distribution of the
Ramona soils. In some places a pale brownish color in
the surface soil indicates a transition to the Snelling
soils, which occur to the north in Merced and Stanislaus
counties. In some places the subsoil is reddish brown,
which is normal for the Ramona soils of southern Cali-
fornia.

Drainage is good, surface runoff is very slow to slow,
and internal drainage is moderately slow. The root zone
is deep, and the water-holding capacity and natural fer-
tility are moderate. The erosion hazard is slight.

Use and management.—This soil is used principally
for dryfarmed grain and range, but irrigated figs, grapes,
alfalfa, and cotton are also grown. Dryfarmed grain is
most likely to respond to phosphorus, alone or with
nitrogen. Range legumes are likely to benefit from phos-
phorus and sulfur, and the grasses benefit from the in-
creased nitrogen fixed by the legumes. Under irrigation,
nonleguminous crops respond to nitrogen, and legumes
to phosphorus and sulfur. (Capability unit ITs-7; natu-
ral land type C.; Storie index rating 81)

Ramona sandy loam, 3 to 8 percent slopes (RaB).—This
soil occupies small benches and terraces along streams,
principally in association with other Ramona soils. The
profile is similar to that of Ramona sandy loam, 0 to 3
percent slopes. Runoff is slow.

Use and management.—This soil is used in much the
same way as Ramona sandy loam, 0 to 3 percent slopes,
and has similar management problems except that more
care is required to control erosion. Very little of it is
irrigated. Contour cultivation is advisable, but, because
of slope irregularities and undulations, it is not always
practical. (Capability unit ITTe-1; natural land type
C.; Storie index rating 73)

Ramona sandy loam, deep over hardpan, 0 to 3 per-
cent slopes (RbA).—An unrelated iron-silica hardpan, like
that in the San Joaquin and Madera soils, occurs in the
substratum of this soil at a depth of 40 to 60 inches.
Otherwise, the profile is similar to that of Ramona sandy
loam, 0 to 3 percent slopes.

Use and management—This soil is used In about the
same way as Ramona sandy loam, 0 to 3 percent slopes,
but somewhat greater care must be taken with the deeper
rooted crops. They need especially to be protected from
waterlogging under irrigation. Otherwise, this soil can
be managed in about the same way as Ramona sandy
loam, 0 to 3 percent slopes. (Capability unit IIs-T7;
natural land type C,; Storie index rating 66)

Raynor Series

The soils of the Raynor series occupy low, rolling hills
formed by the dissection of old, high terraces adjacent
to the foothills, The parent material weathered from
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andesitic tuff. Drainage is good. The vegetation is an-
nual grasses and herbs. In favorable seasons dense
stands of burclover and wild oats are produced.

The Raynor soils differ from the Porterville soils
chiefly in being dark gray instead of reddish brown, and
from the Zaca soils in being leached of lime in the sur-
face horizon. In many places the Raynor soils are sur-
rounded by Redding soils.

These soils are used only for dryland grain and range.

Raynor clay, 0 to 3 percent slopes (RcA).—This dark-
colored, fine-textured soil is not extensive. It occurs
adjacent to the lower foothills, chiefly in association with
Redding soils,

Representative profile:

0 to 3 inches, dark-gray and very hard (slightly darker gray
and very firm when moist) clay; slightly acid; noncalcare-
ous; strong, coarse, blocky structure; when thoroughly dry,
coarsely granular in the uppermost 1 or 2 inches; low in
organic matter.

3 to 27 inches, gray and very hard (dark-gray and very firm
when moist) clay; mildly alkaline; moderate, coarse,
blocky structure; slightly calcareous, the lime mostly segre-
gated and in the lower part of the horizon; low in organic
matter.

27 to 37 inches, gray and hard (dark-gray and firm when
moist) clay loam; moderate, coarse, subangular blocky
structure; moderately calcareous; the lime mostly segre-
gated; mildly alkaline.

37 inches +-, light-gray (gray when moist), massive, hard,
andesitic tuff material containing considerable lime in the
upper part; rather softly consolidated and less weathered
with increasing depth.

In some places the tuffaceous parent material is en-
tirely weathered into soil material, and the profile rests
on unrelated hard rock. Outcrops of unrelated rocks
occur. The amount of and depth to lime are variable.
A few small spots are alkali affected.

Drainage is good, surface runoff is very slow to slow,
and internal drainage is slow. The root zone is moder-
ately deep to deep, and the water-holding capacity and
natural fertility are moderate. The erosion hazard is
slight.

%]se and management.—This soil is used for dryfarmed
grain and for range. Range legumes benefit from phos-
phorus and sulfur. Range grasses benefit from nitrogen.
Dryfarmed grain benefits from phosphorus, alone or
with nitrogen, if the fertilizer is placed close to the seed.

In other areas, Raynor clay has been irrigated and
planted to fig trees or used for pasture. If that in the
Madera Area could be irrigated, it could best be used
for grass-legume pasture. Irrigated legumes would prob-
ably respond to phosphorus and sulfur, and other irri-
gated crops to nitrogen. (Capability unit ITIs-5; natu-
ral land type Es; Storie index rating 54)

Raynor clay, 3 to 8 percent slopes (RcB).—This soil has
a slightly shallower profile than Raynor clay, 0 to 3 per-
cent slopes. It developed from thinner deposits of ande-
sitic tuff and has more outcrops of unrelated rock. Run-
off is slow.

Use and management—This soil is used in much the
same way as Raynor clay, 0 to 3 percent slopes, and has
much the same management problems. It needs a little
more care in cultivation, but only simple practices are
feasible, because of slope irregularities and undulations.
(Capability unit IITs-5; natural land type E,; Storie
index rating 48)
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Figure 13.—Redding soil on remnant of a terrace, in background;
San Joaquin soil on lower areas, in foreground.

Redding Series

The Redding series consists of reddish claypan-hard-
gan soils developed in gravelly and cobbly old alluvium

erived from many kinds of rocks, mostly hard metasedi-
mentary and igneous. These soils occupy small rem-
nants of old high terraces near the foothills (fig. 13).
The terraces were probably once extensive. The vegeta-
tion is annual grasses and herbs.

These soils are similar to and associated with the
Corning soils and differ from them chiefly in having a
dense, iron-silica hardpan in addition to a claypan in the
subsoil. They also 1"esemble the San Joaquin soils, but
they are usually more reddish and distinctly more
gravelly and cobbly, particularly in the lower part of
the profile, and they were derived from mixed rather
than granitic material.

The Redding soils are used for range and, in some
places, for dryfarmed grain.

Redding gravelly loam, 0 to 3 percent slopes (RdA).—
This soil occupies the nearly level to gently sloping tops
of old high terraces. The parent material was gravelly
and cobbly alluvium derived chiefly from hard metasedi-
mentary and igneous rocks. Most of the weatherable
minerals have been altered to reddish clay, and un-
weatherable quartzose gravel and cobblestones remain
throughout the profile.

Representative profile:

0 to 6 inches, reddish-brown and hard (dark reddish-brown
and friable when moist) gravelly loam; strongly acid;
weak, very fine, granular structure when moist, and mas-
sive when dry; very low in organic matter; gravel is very

, hard and mainly cherty and quartzose.

6 to 14 inches, reddish-brown and very hard (dark reddish-
brown and firm when moist) gravelly heavy loam with
colloidal coatings; weak, fine, blocky structure; strongly
acid.

14 to 22 inches, red and extremely hard (dark-red and very
firm when moist) gravelly clay with colloidal coatings;
weak, medium, prismatic and strong, coarse, blocky struc-
ture; strongly acid; dark-colored coatings and concretions
of manganese dioxide.

22 to 28 inches, red (dark-red when moist), indurated, iron-
silica hardpan; dark-colored coatings of manganese diox-
ide; some thin seams of segregated lime in places.

28 to 60 inches, yellowish-red and hard (red and firm to
friable when moist) gravelly sandy clay loam; somewhat

stratified and weakly cemented in places; less reddish with
depth; massive; neutral.

The color ranges from yellowish red to reddish brown
or brown in the surface soil and from red to yellowish
red in the subsoil. A thin, bleached, transitional hori-
zon of pinkish-gray clay occurs above the hardpan in
some places. The depth to and thickness of the claypan
and hardpan are somewhat variable.

Drainage is good; surface runoff is very slow to slow,
and internal drainage is very slow. The root zone is
shallow, and the water-holding capacity and natural
fertility are low. The erosion hazard is slight.

Use and management.—This soil is used for range and
dryfarmed grain. Fertilizer tests show that it is de-
ficient in nitrogen and phosphorus, and it is probably
deficient in sulfur as well.

This soil is not suitable for irrigated crops, except pos-
sibly for shallow-rooted grasses and legumes for pas-
ture. Pasture plants would probably respond to phos-
phorus and sulfur, alone or with nitrogen, and to lime.
Irrigated crops other than legumes would need large
amounts of nitrogen and phosphorus, or even a complete
fertilizer containing potash. (Capability unit IVs-3;
natural land type D,g; Storie index rating 18)

Redding gravelly loam, 3 to 15 percent slopes (RdC).—
Except for having stronger slopes, this soil is like Red-
ding gravelly loam, 0 to 3 percent slopes. Runoff is
slow to medium, and the erosion hazard is moderate to
severe.

Use and management.—This soil is used in much the
same way as Redding gravelly loam, 0 to 3 percent
slopes. It needs to be handled very carefully when cul-
tivated and kept under cover as much of the time as
possible, to control erosion. Range is probably its best
use. (Capability unit IVe-3; natural land type Das;
Storie index rating 16)

Redding graveﬁy sandy loam, 3 to 15 percent slopes
[RfC).—Except for having a coarser textured surface layer,
this soil is similar to Redding gravelly loam, 3 to 15
percent slopes.

Use and management—This soil is used in much the
same way and has much the same management problems
as Redding gravelly loam, 3 to 15 percent slopes. (Capa-
bility unit IVe-3; natural land type Dss; Storie index
rating 14)

Redding-Raynor complex, 3 to 15 percent slopes
[RgC).—This complex consists of small areas of Redding
gravelly loam, 3 to 15 percent slopes, and Raynor clay,
3 to 8 percent slopes, so intricately associated that it was
impractical to separate them in mapping. The Raynor
clay typically occurs in swales and dralnageways, and
the Redding gravelly loam on the surrounding slopes.

Use and management.—This soil is used and managed
in much the same way as Redding gravelly loam, 3 to 15
percent slopes. The best use is range. (Capability unit
IVe-3; natural land type Dgs, E,; Storie index rating
32)

Riverwash

Riverwash (Rh).—This miscellaneous land type is com-
posed of the sandy and gravelly areas that lie in the
beds of some of the major streams (fig. 14). It produces
limited amounts of vegetation seasonally but has little
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Figure 14.—Riverwash.

or no agricultural value. It is used in some places for
building material. (Capability unit VIIIs-1; natural
land type A.4; Storieindex rating 5)

Rock Land, Hornitos Soil Material

Rock land, Hornitos soil material (Rk).—This miscel-
laneous land type is composed of nearly barren exposures
of Tone sandstone and conglomerate. It ranges in slope
from undulating to very steep. Except for a small
amount of forage that grows in small pockets of soil, it
has no agricultural value. (Capability unit VIIIs-1;
natural land type E;7; Storie index rating 5)

Rocklin Series

The soils of the Rocklin series occupy undulating to
hilly, partly dissected, old, low terraces. The parent
material was alluvium, somewhat variable but predomi-
nantly granitic. North of Friant, in the vicinity of the
pumice quarries, the parent material contained consider-
able pumice. These soils are brown to reddish brown.
There is a slight to moderate accumulation of clay in
the subsoil and a thin, iron-silica hardpan in the lower
part of the subsoil, just above the weakly to moderately
consolidated substratum. The vegetation is annual
grasses and herbs.

These soils are closely associated with the Whitney
soils and are mapped mostly with them (see descriptions
under the heading “Whitney Series”). The Whitney
soils are similar to the Rocklin in the upper part of the
groﬁle but lack the thin hardpan in the subsoil. The

an Joaquin soils are similar to the Rocklin except that
they have gentler slopes, a hogwallow microrelief, a dis-
tinct reddish-brown horizon of clay accumulation,
and a thick hardpan. In some places the Rocklin soils
are associated with the Cometa soils, which are more
reddish than the Rocklin, have much clay in the sub-
soil, are coarse textured in the substratum, and lack a
hardpan.

The Rocklin soils are used for range and for dry-
farmed grain.

Rocklin rocky sandy loam, pumiceous variant, 3 to 8
percent slopes (RmB).—This soil occurs northwest of
Friant, near the foothills. The parent material contains
a large proportion of pumice. It is more acid than the
parent material of the Rocklin sandy loams (in this
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Area mapped with the Whitney soils) and was deposited
at a different time.

This soil has numerous outcrops of hardpan and
hardened parent material.

Representative profile (free of outcropping hardpan):

0 to 6 inches, light-brown and hard (dark-brown and very
friable when moist) sandy loam; slightly acid; very weak,
very fine, granular structure when moist, and essentially
massive when dry; low in organic matter.

6 to 18 inches, light-brown and hard (dark-brown and very
friable when moist) sandy loam; medium acid; very weak,
very fine, granular structure when moist, and essentially
massive when dry; very low in organic matter.

18 to 32 inches, light reddish-brown and very hard (reddish-
brown and friable when moist) heavy fine sandy loam;
strongly acid; moderate, fine, subangular blocky structure.

32 to 60 inches, light reddish-brown and hard (reddish-brown
and firm when moist), weakly to moderately consolidated,
stratified fine sandy loam containing considerable pumice;
strongly acid; massive; a very thin section at the top (the
hardpan) is strongly cemented or indurated with iron and
silica; cementing material is also present in vertical cracks
reaching deep into the substratum.

The depth to and thickness of the hardpan vary. In
many places the pan is less than a fourth of an inch
thick. It is most strongly cemented at the top. In
places it is missing. The substratum is most strongly
consolidated in the upper part.

Drainage is good; surface runoff is slow, and internal
drainage is medium to the hardpan, then very slow.
The root zone is variable because of the hardpan but is
typically moderately deep. The water-holding capacity
and natural fertility are low. The erosion hazard is
moderate.

Use and management—This soil is used for range, and
the possibilities for more intensive use are extremely
limifed. (Capability unit VIIe-9; natural land type
Dys; Storie index rating 43)

Rocklin rocky sandy loam, pumiceous variant, 8 to
30 percent slopes (RmD).—This variant is similar to Rock-
lin rocky sandy loam, pumiceous variant, 3 to 8 percent
slopes, except for having steeper slopes and a slightly
shallower profile. Runoff is slow to medium, and the
erosion hazard is severe.

Use and management.—This soil is used in much the
same way and has much the same management problems
as Rocklin rocky sandy loam, pumiceous variant, 3 to
8 percent slopes. Range is its best use. (Capability
unit VIIe-9; natural land type Ds.; Storie index rating
38)

Rossi Series

The Rossi series consists of dark-colored, imperfectly
drained, nearly level, saline-alkali soils developed in
mixed but predominantly granitic alluvium. The salts
and alkali are concentrated mainly in the upper part of
the profile. These soils are in basins in the trough of
the San Joaquin Valley and are at slightly higher eleva-
tions than the Temple soils. Before floods were con-
trolled and pump irrigation was extensively practiced,
floods were frequent and the water table was high. The
vegetation consists of salt-tolerant grasses and shrubs,
principally saltgrass, greasewood, pickleweed, and alkali
heath.

These soils are associated with the Temple, Pozo, and
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Chino soils. They are more strongly calcareous and
more strongly affected by salts and alkali than the
Temple soils. They lack the lime-silica hardpan that is
typical of the Pozo soils. They have a thinner surface
soll than the Chino soils, are more strongly affected by
salts and alkali, and have more lime in the subsoil.

These soils are used mostly for range, but some areas
have been leveled and planted to cotton, alfalfa, and
grain sorghum. Yields are fair except where all the sur-
face soil has been removed by leveling and the light-
colored, very strongly calcareous subsoil is exposed.

Rossi silt loam, strongly saline-alkali, 0 to 1 percent
slopes (RtA).—This dark-colored basin soil occupies a con-
siderable acreage at a slightly higher elevation than the
Temple soils and at a slightly lower elevation than the
Pozo, Chino, and Fresno soils.

Representative profile:

0 to 3 inches, gray and very hard (very dark gray and friable
when moist) silt loam; slightly caleareous; mildly alkaline;
weak, fine, granular structure; moderately high in organic
matter.

3 to 14 inches, gray and very hard (very dark gray and very
firm when moist) clay loam; slightly calcareous; moder-
ately alkaline; weak, medium, prismatic and strong, me-
dium, subangular blocky structure; some segregated lime
in small nodules and along root channels, the amount in-
creasing with depth; a few strong-brown mottles in places.

14 to 38 inches, light-gray and hard (gray and firm when
moist) clay loam; moderately alkaline; weak, fine, sub-
angular blocky structure to massive; very strongly calcare-
ous; hard nodules of lime, mainly at depths of more than
30 inches.

38 to 66 inches -}, pale-yellow and slightly hard (light yel-
lowish-brown and friable when moist) stratified loam and
sandy loam; moderately calcareous; moderately alkaline;
massive.

The thickness and color of the surface soil are some-
what variable. Typically, the surface soil is slightly
calcareous, but it is noncalcareous in places. In number
and size, the lime nodules in the lower part of the sub-
soil are variable.

Although this soil developed under poor drainage, al-
most all of it is now imperfectly drained as the result
of the general lowering of the water table by extensive
pumping for irrigation. Surface runoff is very slow,
and internal drainage is slow. The root zone is deep.
The water-holding capacity is high, and natural fer-
tility is moderate. The erosion hazard is slight.

Use and management—Range is the principal use.
Because of the salts and alkali, only the most tolerant
grasses, herbs, and shrubs will grow. Reclamation re-
quires large quantities of water to leach the salts from
the profile.

If reclaimed, this soil can be used for irrigated pasture
and probably for salt- and alkali-tolerant crops, such as
cotton, alfalfa, and sugar beets. Nonleguminous crops
probably benefit most from nitrogen, and legumes from
phosphorus. Leveling that exposes the light-colored,
very strongly calcareous lower subsoil is not advisable.
Crops growing on exposed subsoil are likely to require
large amounts of both nitrogen and phosphorus, and
some crops, such as grain sorghum, are likely to be
chlorotic because of iron deficiency. (Capability unit
IVw-6; natural land type B: ..; Storie index rating 26)

Rossi silt loam, moderately saline-alkali, 0 to 1 per-
cent slopes (RsA).—This soil is like Rossi silt loam,
strongly saline-alkali, 0 to 1 percent slopes, except that
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the concentrations of salts and alkali are only moderate.

Use and management—This soil is used in about the
same way as Rossi silt loam, strongly saline-alkali, 0 to 1
gercent slopes, and has similar management problems.

omewhat smaller quantities of water are sufficient to
leach the excess salts. (Capability unit IVw-6; natural
land type Bson; Storie index rating 51)

Rossi silt loam, slightly saline-alkali, 0 to 1 percent
slopes (RrA).—Slight concentrations of salts and alkali
characterize this soil, which is otherwise similar to Rossi
silt loam, strongly saline-alkali, 0 to 1 percent slopes.

Use and management.—This soil is used in about the
same way as Rossi silt loam, strongly saline-alkali, 0 to
1 percent slopes. The same methods of reclamation are
applicable, but somewhat smaller amounts of water are
suflicient. Some of the more salt- and alkali-tolerant
crops, such as cotton, alfalfa, and sugar beets, can be
grown, but irrigated pasture is probably the best use.
(Capability unit ITIs—6; natural land type Bz Storie
index rating 78)

Rossi clay loam, slightly saline-alkali, 0 to 1 percent
slopes (RoA).—This soil has slower infiltration and slower
internal drainage than Rossi silt loam, strongly saline-
alkali, 0 to 1 percent slopes. i

Use and management—This soil is used in about the
same way as Rossi silt loam, slightly saline-alkali, 0 to
1 percent slopes, and has similar management and recla-
mation problems. Because of the somewhat slower in-
filtration, however, somewhat larger quantities of water
and a longer period of time are required for reclama-
tion. (Capability unit IIIs-6; natural land type B
Storie index rating 62)

Rossi elay loam, strongly saline-alkali, 0 to 1 percent
slopes (RpA).—Except for finer surface texture and some-
what slower infiltration, this soil is similar to Rossi silt
loam, strongly saline-alkali, 0 to 1 percent slopes; and,
except for stronger salt and alkali concentration, it is
similar to Rossi clay loam, slightly saline-alkali, 0 to 1
percent slopes.

Use and management.~This soil is all in range. It is
managed in the same way as Rossi silt loam, strongly
saline-alkali, 0 to 1 percent slopes, and can be reclaimed
by the same methods. Because of finer surface texture
and slower infiltration, reclamation is somewhat slower.
Improvement of this soil should only be undertaken
under the most favorable economic conditions. (Capa-
bility unit ITVw—6; natural land type Bas.; Storie index
rating 22)

San Joaquin Series

The San Joaquin series consists of shallow, iron-silica
hardpan soils developed in old alluvium derived mostly
from granitic rocks. These soils are extensive. They
occupy hummocky, very gently sloping areas and rem-
nants of rolling, dissected alluvial deposits in the old,
low terraces. Water may stand in the small intermound
areas during wet weather. Internal drainage is re-
stricted by the impervious hardpan. The vegetation is
chiefly annual grasses and herbs.

These soils are associated with the much darker colored,
fine-textured Alamo soils, which occupy small depres-
sions. They are similar to and associated with the
brownish Madera soils. In some places San Joaquin soils
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Figure 15.—Profile of San Joaquin sandy loams, 0 to 3 percent
slopes.

cap low hills, the side slopes of which are occupied by
the Whitney, Rocklin, and Cometa soils.

The San Joaquin soils are used mostly for range and
dryfarmed grain. Some areas have been leveled, irri-
gated, and planted to pasture, cotton, figs, and grapes.
Preparing these soils for irrigation is costly because of
the hummocky microrelief and the hardpan. Breaking
the hardpan 1s difficult, but in some places it has been
broken and removed.

San Joaquin sandy loams, 0 to 3 percent slopes
{SaA).—This complex includes fine sandy loam, sandy
loam, and coarse sandy loam, so closely associated that
separating them was impractical.

. Representative profile (fig. 15) of San Joaquin sandy
oam:

0 to 5 inches, yellowish-red and very hard (reddish-brown
and very friable when moist) sandy loam; medium acid;
very weak, very fine, granular structure when moist, and
essentially massive when dry; low in organic matter.

5 to 11 inches, yellowish-red and hard (reddish-brown and
friable when moist) loam; slightly acid; moderate, fine,
subangular blocky structure.

11 to 19 inches, reddish-yellow and extremely hard (yellow-
ish-red and firm when moist) sandy clay with colloidal
coatings; slightly acid; medium, fine, blocky structure.

19 to 23 inches, reddish-yellow (red to yellowish-red when
moist) hardpan, iron-silica cemented; smooth, very dense,
and indurated in upper part; less strongly cemented in
lower part; some dark-colored manganese stains; some
segregated lime in lower part.

23 to 60 inches, light yellowish-brown and hard (dark yel-
lowish-brown and firm when moist) gritty sandy loam;
massive; softly consolidated; neutral to mildly alkaline;
few yellowish-red mottles and stains, which are most
prominent when soil is moist; less hard and less consoli-
dated with increasing depth.

The color of the surface layer ranges from brown to
reddish brown and yellowish red. Because of the hum-

mocky microrelief, the hardpan is variable. It tends to
be thinner, softer, and farther below the surface in the
mounds and to be thicker, harder, and nearer the sur-
face in the intermound areas. In some intermound
areas the soil is finer textured and merges with small
bodies of the Alamo soils. Small areas that have a loam
surface layer are also included.

Drainage is good; surface runoff is very slow to slow,
and internal drainage is very slow. The root zone is
shallow, and the moisture-holding capacity and natural
fertility are low. The erosion hazard is slight.

Use and management—Range and dryfarmed grain
are the principal uses of these soils. In some places, the
surface has been leveled and the hardpan has been
broken with heavy equipment or explosives. Such areas
are used for irrigated crops, including pasture, alfalfa,
cotton, figs, and grapes. Even where the hardpan has
been removed, it is best to grow shallow-rooted crops
because the substratum is softly consolidated. Pasture of
shallow-rooted grasses and legumes is one of the best
uses for irrigated areas, and ladino clover is one of the
best suited legumes.

Fertility trials indicate that these soils are deficient
in nitrogen, phosphorus, and, for legumes, sulfur.
Under irrigation, legumes respond to phosphorus and
sulfur; other crops respond to nitrogen and probably
require phosphorus at the higher levels of production.
Dryfarmed grain responds to phosphorus, alone or with
small amounts of nitrogen. Range legumes are benefited
by applications of phosphorus and sulfur, and the leg-
umes supply the nitrogen needed by the grasses. (Capa-
bility unit IVs-3; natural land type Cis; Storie index
rating 27)

San Joaquin-Alamo complex, 0 to 3 percent slopes
(SbA].—This complex consists of small areas of Alamo
clay within an area of San Joaquin sandy loams.

Use and management.—These soils are used principally
for range and dryfarmed grain. They are extremely
difficult to manage because of the wide range in texture
of the surface layer. Some of the management practices
suggested for San Joaquin sandy loams, 0 to 3 percent
slopes, and Alamo clay, 0 to 1 percent slopes, are appli-
cable. In most places, some compromise treatment is
necessary.

The cost of preparing these soils for irrigation is
high, and the benefits are likely to be small. Leveling
is of little use unless the hardpan is broken and removed.
Even if that is done, crop production may improve very
little, because the substratum is softly consolidated.
Substantial amounts of fertilizer, principally nitrogen,
phosphorus, and sulfur, and possibly some lime are re-
quired.

Leveling tends to fill in the areas of Alamo soil and
to make the whole complex more like the San Joaquin
soil. (Capability unit TVs-3; natural land types Cis,
C14; Storie index rating 17)

San Joaquin-Whitney sandy loams, 0 to 8 percent
slopes (ScB).—This complex consists of small, nearly level
remnants of San Joaquin sandy loams capping gently
sloping, low hills of Whitney fine sandy loam. The two
soils occur in such a complex pattern that separating
them was impractical.

Use and management—This complex is mostly in
range and dryfarmed grain. It is more easily managed
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than San Joaquin-Alamo complex, 0 to 8 percent slopes.
Generally, the management practices suggested for San
Joaquin sandy loams, 0 to 3 percent slopes, and Whitney
fine sandy loam, 3 to 8 percent slopes, are applicable,
though some compromises are necessary. (Capability
unit IVe-3; natural land types Cis, E;; Storie index
rating 54)

Sesame Series

The Sesame series consists of well-drained soils in the
lower foothills of the Sierra Nevada. The parent mate-
rial weathered from the underlying coarse-grained gra-
nitic rocks. These soils are assoclated with the Vista
soils, from which they differ chiefly in having a moderate
amount of clay in the subsoil and a dark grayish-brown
surface soil. Rock outcrops occur in places. Slopes are
gentle to rolling. The vegetation consists of annual
grasses and herbs and, in places, scattered oaks.

These soils are used for dryfarmed grain and for range.

Sesame sandy loam, 3 to 8 percent slopes (SyB).—This
gently sloping soil is moderately shallow over granitic
bedrock. It occurs principally in association with the
Vista soils in the lower foothills of the Sierra Nevada.

Representative profile:

0 to 8 inches, dark grayish-brown and hard (very dark gray-
ish-brown and friable when moist) heavy sandy loam;
slightly acid; very weak, very fine, granular structure
when moist, and essentially massive when dry; low in
organic matter.

8 to 17 inches, dark-brown and very hard (dark yellowish-
brown and very firm when moist) light sandy clay loam
with colloidal coatings; slightly acid; moderate, medium,
blocky structure.

17 to 27 inches, dark-brown and very hard (dark yellowish-
brown and very firm when moist) light sandy clay loam
with colloidal coatings; slightly acid; weak, medium,
blocky structure.

27 to 40 inches 4, varicolored, mostly slightly weathered,
granitic bedrock with some soil material similar to that in
layer above; grades into hard granitic bedrock.

The principal variations are in the depth to the sub-
soil, the amount of clay in the subsoil, and the depth to
the parent rock. In places the lower part of the subsoil
is sandy clay.

Drainage is good; surface runoff is slow, and internal
drainage 1s moderately slow. The root zone is moder-
ately deep, and the water-holding capacity and natural
fertility are moderate. The erosion hazard is slight.

Use and management.—This soil is used for dryfarmed
grain and for range. Dryfarmed grain responds to
phosphorus, alone or with small amounts of nitrogen.
Phosphorus and sulfur are beneficial to range legumes,
and the legumes supply nitrogen for the grasses and
herbs, thus increasing the quantity and improving the
quality of the forage.

If irrigated, these soils would be best suited to leg-
umes and grasses for hay or pasture. The legumes
should respond to phosphorus and sulfur. Irrigated
small grain and other nonleguminous field crops should
respond to nitrogen. (Capability unit IITe-1; natural
land type E;; Storie index rating 51)

Sesame rocky sandy loam, 3 to 8 percent slopes
(SnB).—Except for having outcrops of granitic bedrock,
this soil is like Sesame sandy loam, 3 to 8 percent slopes.
The depth to bedrock is more variable, but in the rock-
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free areas the profiles of the two soils are comparable
in depth.

Use and management—This soil is suitable only for
range. Cultivation with most kinds of mechanical
equipment is difficult, so the possibilities for range im-
provements are limited. Range use and management are
about the same as on Sesame sandy loam, 3 to 8 percent
slopes. (Capability unit VIe—4; natural land type Ei;
Storie index rating 32)

Sesame loam, 3 to 8 percent slopes (SeB).—Because of
its finer textured surface layer, this soil is slightly higher
in moisture-holding capacity and natural fertility than
Sesame sandy loam, 3 to 8 percent slopes. The bedrock
contains less quartz; this fact may partly account for
the finer texture.

Use and moanagement.—This soil is used in much the
same way and has much the same management problems
as Sesame sandy loam, 3 to 8 percent slopes. (Capa-
bility unit IITe-1; natural land type E;; Storie index
rating 45)

Sesame loam, 8 to 15 percent slopes (SeC).—This soil
is slightly shallower to bedrock than Sesame loam, 3 to 8
percent slopes. Runoff is medium, and the erosion haz-
ard is moderate.

Use and management—This soil is used for dry-
farmed grain and for range. Range is probably the best
use, because of the difficulties and hazards of cultivation.
Considerable care is necessary to control erosion. In
cultivation, the contour should be followed as closely
as possible. Otherwise, this soil can be managed in
about the same way as Sesame loam, 3 to 8 percent
slopes. (Capability unit IVe-1; natural land type Ei;
Storie index rating 43)

Sesame rocky loam, 8 to 15 percent slopes (SkC).—Ex-
cept for having rock outcrops, this soil is similar to
Sesame loam, 8 to 15 percent slopes. Except for hav-
ing a finer textured surface soil and steeper slope, it is
similar to Sesame rocky sandy loam, 8 to 8 percent
slopes. The depth to bedrock is more variable, but in
rock-free areas the profiles of the two rocky soils are
comparable in depth.

Use and management—This soil is suitable only for
range. It can be managed in about the same way as
Sesame rocky sandy loam, 3 to 8 percent slopes. (Capa-
bility unit VIe—4; natural land type E,; Storie index
rating 31)

Temple Series

The Temple series consists of dark-colored soils de-
rived from mixed but mostly granitic alluvium, These
soils occupy low parts of the valley near the San Joaquin
River. Before these soils were farmed, periodic flood-
ing and a high water table favored the accumulation of
organic matter in the surface soil. Floods are now well
controlled by a system of levees and by Friant Dam and
Pine Flat Dam.  The water table has been lowered by
pumping ground water for irrigation and is in most

- places now too low to affect the soils. A perched water

table occurs locally, however, because of overirrigation
or lateral seepage above the ‘slowl% %ermeable sub-
stratum. The végetation is grasses, herbs, and, in the
swales, some rushes and tules. The saline spots support
saltgrass and some salt-tolerant herbs.
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The Temple soils are associated with the Rossi soils
but occupy lower positions and are darker colored, less
ca,'lcureous and less saline. They are also associated
with the_dolumbm soils, which are lighter-colored, lower
1fn organic matter, coarser textured, and essentially lime

ree.

Most of the acreage has been leveled and planted to
pasture, row, and forage crops. Some areas are still
used' for range. If well managed, these soils are pro-
ductive.

Temple loam, 0 to 1 percent slopes (TdAl.—This dark-
colored soil occurs in the lower parts of the valley near
the San Joaquin River. It is associated with the Co-
lumbia soils and, in places, the Rossi soils.

Representative profile:

0 to 5 inches, dark-gray and hard (black and friable when
moist) loam; neutral; noncalcareous; weak, fine, granular
structure; moderate in organic matter.

5 to 20 inches, gray and very hard (dark-gray and very firm
when moist) sandy clay loam; moderately calcareous;
moderately alkaline; weak, coarse, blocky structure; lime
mostly disseminated but some soft segregations in lower
part of layer.

20 to 28 inches, light olive-brown and very hard (brown and
firm when moist) sandy clay loam; strongly calcareous;
moderately alkaline; weak, medium, blocky structure;
mottles In the form of soft, white lime segregations and
strong-brown splotches.

28 to 54 inches, light-gray and very hard (light brownish-
gray and firm when moist) sandy clay loam; strongly cal-
careous; moderately alkaline; weak, medium, blocky struc-
ture; lime segregations mainly in the form of small, hard
nodules, particularly in upper part of layer.

54 to 64 inches -+, pale-olive and hard (olive and friable
when moist), stratified fine sandy loam; slightly to moder-
ately calcareous; moderately alkaline; massive.

Typically, the surface soil is noncalcareous, but in
places it is slightly calcareous. The subsoil ranges from
moderately to strongly calcareous. The lower part of
the substratum may have a wide range in texture, as a
result of stratification at the time it was deposited.

For the most part, present drainage is i1mperfect
rather than poor. Surface runoff is very slow to lo-
cally ponded, and internal drainage is moderately slow.
The water-holding capacity is moderate, and the natu-
ral fertility is high. The root zone is deep, and there
is no erosion hazard. There are no excess salts or alkali.

Use and management.—Some of this soil is used for
range, but much of it has been leveled, irrigated, and
planted to pasture, row, and forage crops, including al-
falfa, cotton, grain, and sugar beets. Because of the
imperfect to poor drainage, this soil is not well suited
to deep-rooted crops, such as orchard crops. The natu-
ral fertility is high, and response to fertilizer is not
appreciable. At t%e higher levels of production, non-
leguminous crops might benefit from nitrogen, and leg-
umes might benefit from phosphorus and sulfur. (Ca-
pability unit IIw-2; natural land type B,; Storie index
rating 90)

Temple clay loam, 0 to 1 percent slopes (TbA].—Ex-
cept that it is finer textured in the uppermost 20 to 30
inches, this soil is similar to Temple loam, 0 to 1 per-
cent slopes. Because of the finer texture, it has higher
water-holding capacity and slower infiltration.

Use and management.—This soil is used in much the
same way as Temple loam and has about the same
management problems. The range of moisture content

within which it is suitable for tilling is narrower, how-

-ever, and more care must be taken to maintain favorable

tilth. (Capability unit ITw-2; natural land type B;
Storie index rating 77)

Temple clay, 0 to 1 percent slopes (TaA).—The upper-
most 10 to 30 inches of this soil is slightly calcareous
clay. In the lower part, the profile is similar to that of
Temple loam, 0 to 1 percent slopes, or Temple clay
loam, 0 to 1 percent slopes. Internal drainage is slow.

Use and management—This soil is used in about the
same way as Temple loam, 0 to 1 percent slopes, and
Temple clay loam, 0 to 1 percent slopes. The range of
moisture content within which it is suitable for tillage
is much narrower, and irrigation practices must be mod-
ified to allow for the slow rate of infiltration. (Capa-
bility unit ITw-2; natural land type Bs; Storie index
rating 54)

Temple loam, slightly saline, 0 to 1 percent slopes
(TeA].—This soil is similar to Temple loam, 0 to 1 percent
slopes, except for having slight concentrations of salts.

Use and management—This soil is used in about the
same way as Temple loam, 0 to 1 percent slopes, but
the growth of most crops is inhibited by the salts. If
there is adequate drainage, periodic deep leaching should
reduce the salt concentrations and increase productivity.
Removing the excess salts makes this soil comparable to
Temple loam, 0 to 1 percent slopes. (Capability unit
1Is-6; natural land type Bj.p.; Storie index rating 77)

Temple clay loam, slightly saline, 0 to 1 percent
slopes (TcA).—Except for having slight concentrations of
salts in the upper part of the profile, this soil is similar
to Temple clay loam, 0 to 1 percent slopes.

Use and management.—This soil is used in about the
same way as Temple clay loam, 0 to 1 percent slopes.
The salts are more difficult to remove than from Temple
loam, slightly saline, 0 to 1 percent slopes, because of
the finer texture and somewhat slower rate of moisture
movement. Nevertheless, if there is adequate drainage,
periodic deep leaching should reduce the salt concen-
trations and increase productivity. If the excess salts
are removed, this soil is similar to Temple clay loam,
0 to 1 percent slopes. (Capability unit ITs-6; natural
land type Bi-zs; Storie index rating 65)

Terrace Escarpments

Terrace escarpments (Tf.—This miscellaneous land
type consists of interstratified hard rocky ledges and
softly consolidated alluvium. It occurs along the steep
sidewalls of the major streams. The materials are un-
altered and too variable to be classified as a soil. The
vegetation is annual grasses, herbs, and, in places, brush.
The areas cannot be tilled, but some produce some us-
able forage. (Capability unit VIIIs-1; natural land
type Das; Storie index rating 1 to 25)

Tollhouse Series

The Tollhouse series consists of dark-colored, shallow
soils that developed from material weathered from
granitic rocks. These soils occur in the lower parts of
the mountains. The slopes are typically very steep. Out-
crops of bedrock are common.. The vegetation consists
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of shrub oaks and scattered Digger pines and an
understory of annual grasses and herbs.

These soils are associated with the Auberry and Hol-
land soils. The associated soils are deep and have a
moderate amount of clay in the subsoil. The Auberry
soils are grayish brown, and the Holland soils are red-
dish brown.

The Tollhouse soils are suited only to and used only
for range.

Tollhouse rocky coarse sandy loam, 30 to 75 percent
slopes (TgF).—This soil occurs in the lower part of the
mountains. It consists of dark-colored, shallow, uni-
form materials that weathered from the underlying
granitic rock. Rock outerops are numerous.

Representative profile:

0 to 6 inches, very dark grayish-brown and soft (very dark
brown and very friable when moist) coarse sandy loam;
neutral; weak, fine, crumb structure; moderate in organic
matter.

6 to 20 inches, grayish-brown and soft (dark-brown and very
friable when moist) sandy loam; weak, very fine, crumb
structure; slightly acid.

20 inches -, slightly weathered granitic bedrock that rapidly
becomes more consolidated and less weathered with increas-
ing depth.

The depth to the hard, unaltered bedrock ranges from
3 to 36 inches. The thickness and organic-matter con-
tent of the surface layer varies, depending on the slope,
aspect, and amount of vegetation.

Drainage is excessive; surface runoff is very rapid,
and internal drainage is rapid. The root zone is vari-
able, depending on the presence of rock outcrops, but it
is typically shallow even in areas relatively free of
rocks and boulders. The water-holding capacity and
natural fertility are somewhat variable, but ordinarily
both are low. The erosion hazard is severe.

Use and management.—This soil is of limited wuse
even for range. Because of the steep slopes and low
water-holding capacity, there is little that can be done
to improve 1its carrying capacity. This soil may be
useful as part of the watershed, and it may provide
shelter for wildlife. (Capability unit VI1Ie—4; natural
land type Eie; Storie index rating 16)

Trabuco Series

The soils of the Trabuco series were derived from
coarse-grained, dark-colored, basic rocks. They occur
in the foothills and lower mountains. The vegetation
consists of annual grasses, herbs, blue oaks, live oaks,
Digger pines, and some brush. At the lower elevations,
only annual grasses and herbs grow. These soils are
not extensive in the Madera Area.

These soils are similar to the Coarsegold soils, with
which they are associated, but are more reddish, have
more clay in the subsoil, and were derived from basic
igneous rocks. They are also associated with the Vista,
Ahwahnee, and Auberry soils, which were derived from
granitic rocks.

The Trabuco soils are used for range. They pro-
duce some of the best foothill forage in the Area.

Trabuco rocky loam, 8 to 15 percent slopes (TkC).—
This reddish-brown soil occurs in the foothills and in
the lower part of the Sierra Nevada. The largest area
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is in the vicinity of Trabuco Mountain. Rock outerops
are common.

Representative profile:

0 to 10 inches, brown and slightly hard (dark-brown and
friable when moist) loam; slightly acid; moderate, fine and
medium, granular structure; moderately low in organic
matter.

10 to 27 inches, reddish-brown and hard (dark reddish-brown
and firm when moist) gravelly clay loam with colloidal
coatings; slightly acid; moderate, coarse, blocky structure.

27 to 42 inches, reddish-brown and very hard (dark reddish-
brown and very firm when moist) clay with colloidal coat-
ings; neutral; strong, medium, blocky structure.

42 to 56 inches, light-red (red when moist), massive soil
material and partly decomposed parent rock that, with
increasing depth, grades into consolidated, coarse-grained,
dark-colored bedrock.

Fragments of the parent rock are found in the pro-
file. The depth to bedrock ranges from a few inches
to more than 6 feet. In places the subsoil is redder
than in the profile described. Included are a few areas
that have a clay loam surface layer.

Drainage is good; surface runoff is slow to medium,
and internal drainage is slow. The root zone is vari-
able, depending on the number of rock outcrops, but it
is typically deep in the rock-free areas. The water-
holding capacity, natural fertility, and erosion hazard
are moderate.

Use and management—Range is the principal use.
Some of the best range forage in the Area is produced
on this soil. Nitrogen is the nutrient to which range
grasses are most likely to respond. Phosphorus and
sulfur are the ones to which legumes respond. (Capa-
bility unit VIe-1; natural land type E,; Storie index
rating 42)

Trabuco rocky loam, 45 to 75 percent slopes {TkF).—
This soil is similar to Trabuco rocky loam, 8 to 15 per-
cent slopes, except for having stronger slopes. Some
areas of rocky fine sandy loam are included. Drainage
is somewhat excessive. Runoff is very rapid, and the
erosion hazard is severe.

Use and management.—The very steep slopes and the
rock outcrops limit the use of this soil to range. Lim-
ited brush control is about the only management prac-
tice possible. (Capability unit VIIe-1; natural land
type Ei»; Storie index rating 9)

Trabuco loam, 15 to 45 percent slopes (ThE).—Except
that it is steeper and nearly free of bedrock outcrops,
this soil is like Trabuco rocky loam, 8 to 15 percent
slopes. Drainage is good to somewhat excessive. Run-
off is medium to rapid. The moisture-holding capacity
and the fertility are rather low. The erosion hazard is
moderate to severe.

Use and moanagement—This soil is used entirely for
range, a use to which it is well suited. It has the same
management problems as Trabuco rocky loam, 8 to 15
percent slopes. (Capability unit VIe-1; natural land
type Ey; Storie index rating 31)

Traver Series

The Traver series consists of light-colored, saline-
alkali soils that developed in alluvium that originated
mainly in areas of granitic rocks. These soils are in
the basin and at the lower end of the somewhat older
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alluvial fans. They are calcareous to the surface. The
microrelief is slightly hummocky, but the general topog-
raphy is nearly level: The vegetation consists of salt-
and alkali-tolerant grasses and herbs. The more strongly
saline-alkali spots are essentially devoid of vegetation
(fig. 16). _

These soils are similar to the Fresno and El Peco
soils, which have a lime-silica hardpan, and to the
Dinuba soils, which have a seoftly consolidated, silty
substratum. They are lighter colored than the some-
what similar Pachappa soils and contain more salts and
alkali.

The Traver soils are used mostly for range, but some
areas are irrigated and used for pasture, row, and forage
crops; chiefly alfalfa and cotton. Reclamation of many
areas is possible, but the cost is considerable.

Traver loam, strongly saline-alkali, 0 to 1 percent
§10pes (ToA).—This light-colored soil occurs extensively
in the basin part of the Atea. Most of the salts and
alkali are concentrated in the upper part of the profile,
and more than 70 percent of the soil is saline-alkali to
the surface.

Representative profile:

0 to 3 inches, pale-brown and slightly hard (brown dand very
friable when moist) loam; very weak, very fine, granular
structure when moist, and essentially massive when dry;
slightly calcareous; strongly alkaline; vesicular; low in
organic matter:

3 to 17 inches; light yellowish-brown and hard (light olive-
brown and friable when moist) light sandy clay loain;
strongly alkaline; slightly calcareous; weak, medium, sub-
angular blocky structure.

17 to 24 inches, pale-yellow and hard (light olive-brown and
friable when moist) fine sandy loam; strongly alkaline;
slightly calcareous; weak, medium, subangular blocky
stiucture; small lime segregations and nodules, mainly in
lower part of layer.

24 to 64 inches, light yellowish-brown and slightly hard (dark
yellowish-brown and friable when moist), stratified fine
sandy loam; moderately calcareous; strongly alkaline;
massive,

Most areas contain suflicient salts and alkali to be
strongly alkaline to the surface, but some areas are mod-
erately alkaline at the surface.
the subsoil is somewhat variable but there is usually
slightly more than in the surface soil. The underlying
material is variable as to color and texture because of
stratification, but it is usually coarser and softer than
the subsoil. It may be faintly mottled with brown and
brownish yellow.

This soil is well drained because pump irrigation has
lowered the water table, but it may have been less well
drained in the past. Surface runoff is very slow, and
internal drainage is moderately slow. The root zone is
deep, and the water-holding capacity is moderate. The
natural fertility is moderate, and the erosion hazard is
slight. A

Use and management—This so1l is used exclusively for
range, and unless reclaimed it has httle value for other
uses. Large amounts of gypsum or sulfur, together
with deep leaching, are required to reclaim this soil,
and the attempt "should be made only if economic
conditions are favorable. Irrigated pasture or rice
would probably be the best crop during the reclama-
tion process. After reclamation, nonleguminous crops
likely would require nitrogen, and legumes probably

The amount of clay in

Good stand on Hanford
fine sandy loam, 0 to 1 percent slopes, at right; barren spot on
Traver loam, moderately saline-alkali, 0 to 1 percent slopes, at léft.

Figure 16.—Effects of alkali on alfalfa.

would respond to phosphorus and sulfur. Shallow-
rooted crops, and salt- and alkali-tolerant crops, such
as pasture, cotton, alfalfa, and sugar beets, probably
would be the best for a considerable time following rec-
lamation. (Capability unit IVs—6; natural land type
Bj_2.; Storie index rating 19) ‘

Traver loam, slightly saline-alkali, 0 to 1 percent
slopes (TmA).—This soil is similar to Traver loam, strongly
saline-alkali, 0 to 1 percent slopes, but the concentra-
tions of soluble salts are weak, and less than 25 percent
of the acreage is saline-alkali to the surface. Irrigated
areas are somewhat less saline-alkali than the nonirri-
gated.

Use and management~—Range and irrigated pasture
are the principal uses of this soil. Some cotton, alfalfa,
and sugar beets are also grown. Periodic deep leaching
should reduce the concentrations of salts, and applica-
tions of gypsum ot sulfur should help to reclaim the
alkali-affected areas. Salt- and alkali-tolerant crops,
such as pasture, alfalfa, cotton, and sugar beets, are
the best for reclaimed areas, and narrowleaf (prostrate)
trefoil is the best legume for irrigated pasture. Leg-
umes respond to phosphorus and sulfur, and other crops
to nitrogen. {Capability unit ITs-6; natural land type
Bi.»s; Storie index rating 66)

Traver loam, moderately saline-alkali, 0 to 1 percent
slopes (TnA).—From 25 to 70 percent of this soil is saline-
alkali to the surface. Otherwise, this soil is similar to
Traver loam, strongly salinie-alkali, 0 to 1 percent slopes.

Use and management.—This soil is used mostly for
range. Some areas are in irrigated pasture, cotton, al-
falfa, or sugar beets. Planting irrigated pasture, with
or without amendments, is a common way of reclaiming
this soil. In most cases, the use of gypsum or sulfur,
together with periodic deep leaching, will speed reclama-
tion (fig. 17). Legumes respond to phosphorus and
sulfur, and other crops respond to nitrogen. (Capabil-
ity unit ITIs-6; natural land type Bi_.m; Storie index
rating 38)

Traver-Chino complex, slightly saline-alkali, 0 to 1
percent slopes (TpA).—This complex consists of Traver
and Chino fine sandy loams and loams, in such close
association it was impractical to show them separately.
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Figure 17.—Traver loam, moderately saline-alkali, 0 to 1 percent
slopes, in process of being reclaimed.

Up to 25 percent of the area is saline-alkali to the sur-
face, and most of the subsoil is affected by excess salts
and alkali.

Use and management.—This complex is used in about
the same way as Traver loam, slightly saline-alkali, 0 to
1 percent slopes, and it has about the same management
and reclamation requirements. (Capability unit ITs-6;
natural land type Bj.gs; Storie index rating 66)

Traver-Chino complex, moderately saline-alkali, 0 to
1 percent slopes (TrA).—This complex 1s similar to Traver-
Chino fine sandy loams, slightly saline-alkali, 0 to 1
percent slopes, but from 25 to 70 percent of the area is
saline-alkali to the surface.

Use and management.—This complex is used in about
the same way as Traver loam, moderately saline-alkali,
0 to 1 percent slopes, and has about the same require-
ments for management and reclamation. (Capability
unit ITIs—6; natural land type Bjem; Storie index rat-
ing 38)

Traver, Fresno, and El Peco fine sandy loams, mod-
erately saline-alkali, 0 to 1 percent slopes (TsA).—This
complex is composed of Traver fine sandy loam in asso-
ciation with El Peco and Fresno fine sandy loam. The
proportions of the El Peco and Fresno soils vary con-
siderably from area to area. From 25 to 70 percent of
the acreage is saline-alkali to the surface.

Use and management.—This complex is used in about
the same way as Traver loam, moderately saline-alkali,
0 to 1 percent slopes. It has about the same manage-
ment requirements but is more difficult and more ex-
pensive to reclaim because of the hardpan in the sub-
soil of the Fresno and El Peco soils. (Capability unit
IVs-8; natural land type Bjs on; Storie index rating 24)

Traver, Fresno, and El Peco fine sandy loams,
strongly saline-alkali, 0 to 1 percent slopes (TtA).—This
complex is similar to Traver, Fresno, and El Peco fine
sandy loams, moderately saline-alkali, 0 to 1 percent
slopes, but more than 70 percent of the acreage is saline-
alkali to the surface.

Use and management—This complex is all in range.
Reclamation is possible only at considerable expense and
should be attempted only under the most favorable eco-
nomic conditions. Requirements for management and
reclamation are similar to those of Traver loam, strongly
saline-alkali, 0 to 1 percent slopes. (Capability unit
VIs-8; natural Jand type Bis_sa; Storie index rating 12)

Trigo Series

The soils of the Trigo series developed in softly con-
solidated, old, silty, granitic alluvium similar to that in
which the Whitney soils developed. These soils are
shallow. They occupy the more strongly sloping parts
of the old, low terraces. They are associated with the
deeper, darker colored, and less acid Whitney soils and
with the more reddish Cometa soils, which have a clay-
pan subsoil. Drainage is good, and the silty substratum
1s fractured sufficiently to allow water to penetrate in
most places. The vegetation consists of annual grasses
and herbs. )

These soils are used for range and dryfarmed grain.

Trigo fine sandy loam, 3 to 8 percent slopes (TuB).—
This soil developed from softly consolidated, old, silty,
granitic alluvium. It occurs in the dissected, old, low
terraces, chiefly in association with the Whitney and
Cometa soils.

Representative profile:

0 to 3 inches, pale-brown and slightly hard to hard (dark-
brown and very friable when moist) fine sandy loam;
slightly acid; very weak, very fine, granular structure
when moist, and essentially massive when dry; moderately
low in organic matter.

3 to 16 inches, pale-brown and slightly hard to hard (dark-
brown and very friable when moist) loam; medium acid;
very weak, very fine, granular structure when moist, and
essentially massive when dry; low in organic matter.

16 inches -I-, white (light-gray when moist), massive, softly
consolidated, silty alluvium with a few thin lime seams in
places; neutral; few yellowish-brown mottles; similar to
silty substratum of Whitney soils.

The depth to the softly consolidated substratum ranges
from 6 to 20 inches. In places large pieces of the sub-
stratum have been brought to the surface during culti-
vation. There is some variation in the color of the
surface soil, and the reaction in places is near neutral.

Drainage is good; surface runoff is slow, and internal
drainage 1s moderately rapid to the substratum, then
slow to very slow. The root zone is shallow, and the
water-holding capacity and natural fertility are low.
The erosion hazard is moderate.

Use and management—Range and dryfarmed grain
are the principal uses. Only small amounts of fertilizer
can be utilized, because of the low and variable rainfall
and the low water-holding capacity. Dryfarmed grains
are likely to benefit most from phosphorus, alone or
with small amounts of nitrogen. Nitrogen would prob-
ably be of greatest direct benefit to range grasses. Al-
though the soil is probably low in phosphorus and sul-
fur, the response of range legumes is variable because
of the shortage of moisture.

If this soil were irrigated, legumes would respond to
phosphorus and sulfur, and other crops to nitrogen.
Because of the shallow root zone, grass-legume pasture
or shallow-rooted row and forage crops would be the
best crops for irrigated areas. Deep chiseling and sub-
soiling might increase the depth of the root zone and
improve the moisture-holding capacity. It is unlikely
that the soil could be made suitable for orchard crops
or other deep-rooted crops. (Capability unit IVe-3;
natural land type Ej; Storie index rating 29)

Trigo fine sandy loam, 8 to 15 percent slopes (TuC).—
Except for having steeper slopes, this soil is like Trigo
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fine sandy loam, 3 to 8 percent slopes. Runoff is me-
dium, and the erosion hazard severe.

Use and management.—This soil is used in about the
same way as Trigo fine sandy loam, 3 to 8 percent
slopes. Precautions should be taken to minimize ero-
sion. Range is probably the best use. (Capability unit
IVe-3; natural land type Ej;; Storie index rating 27)

Trigo-Cometa sandy loams, 3 to 8 percent slopes
(TvB).—This complex consists of small bodies of Trigo and
Cometa soils. It was impractical to separate them. The
profiles are similar to those described under Trigo fine
sandy loam, 3 to 8 percent slopes, and Cometa sandy
loams, 3 to 8 percent slopes, respectively.

Use and management—This complex is used for range
and dryfarmed grain. Both soils are low in moisture-
holding capacity and fertility, and hence have similar
management problems. Grain is likely to respond to
phosphorus, alone or with small amounts of nitrogen,
and range legumes respond to phosphorus and sulfur.
Responses are likely to be comparatively slight and to
vary from year to year, depending on rainfall.

If these soils were irrigated, grass-legume pasture or
shallow-rooted row and forage crops would be the best
crops to grow. Irrigated legumes would respond to
phosphorus and sulfur, and other irrigated crops to
nitrogen. (Capability unit IVe-8; natural land type
Ej; Storie index rating 34)

Tujunga Series

The Tujunga series consists of pale-brown, noncal-
careous, coarse-textured, somewhat excessively drained
soils derived from granitic sediments deposited on recent
alluvial fans and flood plains. The profile is nearly
uniform throughout, except for a small amount of or-
ganic matter in the surface layer and textural strati-
fication during deposition of the material by swift-
moving streams and flood waters. Although Tujunga
goils in other areas contain stones and even boulders,
those in the Madera Area contain no coarse fragments,
except for gravel in the subsoil and substratum. The
vegetation is chiefly annual grasses and herbs. Scat-
tered trees grow along the stream courses. The slopes
are typically gentle. The soils are free of excess salts
and alkali.

Except for having a coarser texture, a lower organic-
matter content, and lower moisture-holding capacity,
these soils are similar to the Hanford soils, which formed
from material derived from similar sources but of finer
texture. In places the Tujunga soils occupy narrow,
irregular, winding, present or old stream courses that
traverse large bodies of the Hanford soils.

The Tujunga soils are used principally for irrigated
pasture and for irrigated row, forage, vine, and orchard
Crops.

Tujunga loamy sand, 0 to 3 percent slopes (TwA).—
This soil is similar to the Hanford fine sandy loams in
many respects but is coarser textured, lower in organic
matter, and lower in moisture-holding capacity. It usu-
ally occurs as narrow streaks traversing more extensive
areas of Hanford and other soils.

Representative profile:

0 to 11 inches, pale-brown and loose (brown and loose when
moist) loamy sand; neutral; single grained; very low in
organic matter.

11 to 24 inches, pale-brown and loose (brown and loose when
moist), stratified loamy sand and coarse sand ; single grain;
neutral.

24 to 60 inches, slightly lighter colored, stratified sand, coarse
sand, and gravel; neutral; loose; single grained; generally
many feet thick.

There is some variation in color, stratification, and
organic-matter content. In places the surface soil and
subsoil contain small amounts of gravel.

Natural drainage is somewhat excessive; surface run-
off is very slow, and internal drainage is very rapid.
The moisture-holding capacity and natural fertility are
low. The root zone is very deep. The erosion hazard
is severe.

Use and management.—DBecause most of it occurs in
narrow, irregular areas, this soil is seldom farmed sepa-
rately but is used with the surrounding soils, mostly for
irrigated pasture, row, forage, vine, and orchard crops.
Some operators carry water across the narrow areas by
means of flumes or other bridging devices, but wider
areas are difficult to cross in this way.

If the areas are large enough, this soil can be treated
to correct its deficiencies, but water and fertilizer are
needed in large amounts, and applying them is diffi-
cult and expensive. Generally, there is a deficiency of
zine for grapes and tree fruits. Many crops are likely
to be damaged by nematodes. (Capability unit ITTe-4;
natural land type Aj; Storie index rating 56)

Tujunga loamy sand, 3 to 8 percent slopes (TwB).—
This soil consists of terrace facings along the major
streams. Except for having steeper slopes, it is simi-
lar to Tujunga loamy sand, 0 to 3 percent slopes. Sur-
face runoff is slow.

Use and management.—This soil is used mostly for
range, but some of it is irrigated and contour planted
to vines. Because of the steeper slopes and the low
water-holding capacity, it is more difficult to manage
than Tujunga loamy sand, O to 3 percent slopes. (Ca-
pability unit I1Te—4; natural land type As; Storie in-
dex rating 49)

Tujunga loamy sand, moderately deep and deep over
hardpan, 0 to 3 percent slopes {TxA).—This soil consists
of 30 to 50 inches of stratified loamy sand over an un-
related hardpan like that in the Fresno, Madera, and
San Joaquin soils. Otherwise, it is similar to Tujunga
loamy sand, O to 3 percent slopes. The root zone 1is
moderately deep to deep.

Use and management.—This soil is farmed with the
surrounding soils because it occurs in narrow, winding
bodies within areas of other soils. In use and man-
agement it is similar to Tujunga loamy sand, 0 to 3
percent slopes, but the loss of irrigation water and nu-
trients by percolation is somewhat less serious. The
hardpan prevents very rapid percolation and is in that
respect an asset instead of a liability. Nevertheless,
careful irrigation practices are necessary to prevent
waterlogging just above the hardpan. (Capability unit
IITe—4; natural land type Aj;; Storie index rating 45)

Tujunga and Hanford soils, channeled, 0 to 8 percent
slopes (TzB).—These soils occur along the major streams,
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in wooded or brushy areas subject to frequent flooding.
Both the surface soil and the subsoil have a wide range
in texture and vary within short distances. The micro-
relief is channeled because of the shifting of streams,
and slopes are variable. The flood hazard is severe.

Use and management.—These soils are used primarily
for grazing, but a few small areas have been leveled and
used for irrigated field crops. The severe flood hazard
and the wide range in texture limits their value for
agriculture. (Capability unit I1Ie—4; natural land type
A 5en; Storie index rating 32)

Tujunga loamy sand, moderately deep and deep over
silt, 0 to 3 percent slopes (TyA) 5.—This soil is associated
with and is similar to Hanford (Ripperdan) fine sandy
loam, moderately deep and deep over silt, 0 to 3 percent
slopes. It consists of single-grained loamy sand over a
silty substratum. The depth to the silty substratum is
normally 30 inches but ranges from 20 to 60 inches.
Internal drainage is very rapid to the substratum, then
slow to very slow. Surface runoff is very slow. The
moisture-holding capacity and natural fertality are low,
and the erosion hazard is severe.

Use and management.—This soil is used in much the
same way as Hanford (Ripperdan) fine sandy loam,
moderately deep and deep over silt, 0 to 8 percent slopes.
Because of its low moisture-holding capacity and fer-
tility, it is less productive than the associated soil. It
needs smaller and more frequent applications of irrigation
water and fertilizer. Such special treatment is usually
difficult or impossible, because the areas are small and
narrow and are surrounded by the Hanford soil and
associated soils. If irrigation water flows across narrow
areas of Tujunga soils, large quantities of water can be
lost. To minimize the loss of water, fields should be
arranged so that it will not be necessary to convey water
across the Tujunga soil. If this is not possible, flumes
or other bridging devices should be used.

There is generally a deficiency of zine for grapes and
orchard crops. Swabbing the fruiting stubs will correct
this deficiency for Malaga grapes but not for the Thomp-
son variety. It is advisable to use special rooting stock
to get vines that can obtain moisture and nutrients from
a large volume of soil. (Capability unit II1Te—4; natu-
ral land type Ay ; Storie index rating 72)

Visalia Series

The soils of the Visalia series occupy swalelike and
other nearly level positions on low, recent alluvial fans
and flood plains. These soils were derived from sedi-
ments washed from granitic and other micaceous rocks.
Under natural conditions they were imperfectly drained
and subject to flooding and a periodic high water table,
but, as a result of pumping, those in this Area are now
mostly moderately well drained. KExcept for variations
resulting from stratification, the profiles are moderately
coarse textured and dark colored to considerable depths.
The vegetation is mainly annual grasses and herbs and
some moisture-loving plants.

These soils are similar to the Grangeville soils but

®This soil was described under the series name “Ripperdan” in
the University of California Soil Survey No. 12, Soils of Madera
County, California, and in some other University of California
publications.
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have very little or no mottling in the subsoil and sub-
stratum and are typically lime free throughout. They
also resemble the Hanford soils in many characteristics
but are darker colored, higher in organic matter, and
naturally less well drained. In many respects the Visalia
solls are transitional between the Grangeville and Han-
ford soils.

These soils are used extensively for irrigated row,
forage, pasture, vine, and orchard crops.

Visalia fine sandy loam, 0 to 1 percent slopes (VaA).—
This soil occurs chiefly on low, recent alluvial fans or
flood plains, in spots that naturally receive somewhat
more moisture than the Hanford and Tujunga soils, the
principal associated soils.

Representative profile:

0 to 12 inches, gray to dark-gray and slightly hard (very dark
gray to almost black and very friable when moist) fine
sandy loam ; micaceous; neutral ; weak, fine, granular struc-
ture when moist, and essentially massive when dry; moder-
ately low in organic matter.

12 to 35 inches, grayish-brown to dark grayish-brown and
slightly hard (very dark grayish-brown and very friable
when moist) fine sandy loam; micaceous; mildly alkaline;
weak, very fine, granular structure when moist, and essen-
tially massive when dry; moderately low in organic matter..

35 to 60 inches, brown and slightly hard (dark-brown and
very friable when moist) stratified sandy loam and fine
sandy loam; micaceous; moderately alkaline; massive.

Variations in the profile are chiefly the results of
stratification. Locally, a very small amount of lime may
occur in the subsoil and substratum.

In its natural condition, this soil was imperfectly
drained and subject to flooding and periodic high water
tables. Extensive pumping has now eliminated the high
water tables, and drainage is moderately good. Surface
runoff is very slow, and internal drainage is moderately
rapid. The root zone is very deep, and the water-hold-
ing capacity and natural fertility are moderate. The
erosion hazard is slight, and there are no excess salts
or alkali.

Use and management.—This soil is suited to many ir-
rigated row, forage, vine, and orchard crops and to
irrigated pasture. Legumes respond to phosphorus and
sulfur, and other crops to nitrogen. (Capability unit
I-1; natural land type A,; Storie index rating 100)

Visalia sandy loam, 0 to 3 percent slopes (VdA).—This
soil is slightly lower in moisture-holding capacity and
natural fertility than Visalia fine sandy loam, 0 to 1 per-
cent slopes, but is otherwise similar to it. Internal drain-
age is rapid.

Use and management.—To compensate for its lower
water-holding capacity and natural fertility, this soil
needs lighter and more frequent irrigation than Visalia
fine sandy loam, O to 1 percent slopes, and somewhat
more fertilizer. Otherwise, the two soils can be managed
in about the same way. (Capability unit I-1; natural
land type A;; Storie index rating 95)

Visalia sandy loam, moderately deep over sand, 0 to
3 percent slopes (VnA).—This soil is similar to Visalia
sandy loam, 0 to 3 percent slopes, but it overlies sand
at depths of 18 to 36 inches. The water-holding capacity
and natural fertility are low.

Use and management—Managing this soil requires a
compromise between the practices suitable for Visalia
sandy loam, 0 to 3 percent slopes, and those suitable for
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Delhi sand, 0 to 3 percent slopes. Because of its sandy

substratum, this soil requires more care in irrigation and -

fertilization than Visalia sandy loam, 0 to 3 percent
slopes. Its low water-holding capacity and rapid inter-
nal drainage necessitate lighter and more frequent ir-
rigation. Split applications of fertilizer are advisable.
((%apability unit ITTe—4; natural land type A;; Storie
index rating 66)

Vista Series

The Vista series consists of brown, well-drained, gently
sloping to steep upland soils that developed from mate-
rial weathered in place from granitic rocks. At the
lower elevations, the vegetation consists of annual
grasses, herbs, and scattered blue oaks; at the higher
elevations it includes these together with live oaks,
Digger pines, and many kinds of brush.

These soils are associated with the Sesame soils at the
lower elevations, and with the Ahwahnee soils at the
higher elevations in the foothills of the Sierra Nevada.
The Sesame soils have a moderate amount of clay in the
subsoil. The Ahwahnee soils are deeper than the Vista
soils, darker colored, higher in organic matter in the
surface soil, and somewhat more acid in the subsoil.
The Vista soils are in the same climatiz zones as the
Dlz);glton soils, which were derived from metamorphic
schist.

The greater part of the acreage is used for woodland
range, but small areas have been used for small grain.

Vista-Sesame complex, 3 to 8 percent slopes (VsB).—
The soils in this complex are so closely associated that
it is impractical to separate them.

Representative profile of Vista coarse sandy loam:

0 to 12 inches, brown and slightly hard (dark-brown and very
friable when moist) coarse sandy loam; neutral; very weak,
very fine, granular structure when moist, and essentially
massive when dry; low in organic matter.

12 to 27 inches, pale-brown and hard (dark-brown and fri-
able when moist) coarse sandy loam; contains slightly
more clay than horizon above; neutral; very weak, me-
dium, subangular blocky structure to essentially massive.

27 to 36 inches, light yellowish-brown and hard (yellowish-
brown and firm when moist) coarse sandy loam and disin-
tegrating, weathered, granitic bedrock; neutral; massive.

36 inches -, very pale brown, very slightly decomposed,
granitic bedrock that is less decomposed with depth.

In places the color is more reddish, particularly in
the subsoil. There is some variation in depth, and in the
shallower areas the profile is nearly uniform. Normally
the acidity decreases with depth. In the surface soil the
reaction is neutral or slightly acid, and in the subsoil
it is neutral or mildly alkaline. There are a few boulders
and outcrops of granite.

The Sesame soil in this complex is like that described
under the heading “Sesame Series.”

Natural drainage is good; surface runoff is slow, and
internal drainage is rapid in the Vista soil but moder-
ately slow in the Sesame. The root zone is moderately
deep to deep. The moisture-holding capacity and natu-
ral fertility are moderate, and the erosion hazard is
slight.

Use and management—This complex is used for wood-
land range in about the same way as Ahwahnee and
Vista coarse sandy loams, 8 to 8 percent slopes, and has

similar management requirements. The Sesame soil has
a higher water-holding capacity than the Vista, so yields
of forage should be slightly greater. (Capability unit
IITe-1; natural land type E;; Storie index rating 49)

Whiterock Series

The soils of the Whiterock series were derived from
metamorphosed sandy sediments washed from rocks of
the Mariposa formation, principally sandy slate and
schist. There are many “tombstone” outcrops of the
nearly vertical parent rock. These soils are shallow.
They occupy small hills in the lower foothills. The
slopes are undulating to steep. The vegetation is annual
grasses and herbs. In years of favorable rainfall, wild
oats grow well. The total area is small.

The Whiterock soils are associated with the Daulton
soils, which were derived from the same geologic forma-
tiqg but are light brownish gray and medium to strongly
acid.

These soils are used only for range, because they are
so shallow and rocky.

Whiterock rocky fine sandy loam, 3 to 8 percent
slopes (WaB).—This undulating, shallow to very shallow,
light-colored soil occurs in the lower foothills, princi-
pally in association with the Daulton soils, which were
derived from darker colored, less acid, metamorphosed
rocks of the Mariposa formation. Nearly vertical slabs
of the schistose bedrock are common.

Representative profile in a rock-free area:

0 to 8 inches, light brownish-'gray and hard (grayish-brown
and very friable when moist) fine sandy loam; medium
acid; weak, very fine, granular structure when moist, and
coarse, platy structure to massive when dry; moderate in
organic matter.

8 inches -, yellow (brownish-yellow when moist) schistose
bedrock; nearly vertical cleavage; well shattered in the
uppermost 2 or 3 inches and has a small amount of soil
material in the cracks; less weathered and less altered
immediately below.

In many places this soil is yellowish brown or light

ellowish brown. The reaction is somewhat variable but
1s typically medium acid to strongly acid. The texture
ranges from fine sandy loam to silt loam, depending on
the parent rock, which ranges from dark-colored slate
to light-colored, fine-grained, schistose sandstone. Typi-
cally, the soils are very shallow to shallow, but the depth
varies considerably within shoit distances.

Drainage is good; surface runoff is slow, and internal
drainage is moderately rapid. The root zone is very
shallow to shallow in the less rocky areas. The natural
fertility and water-holding capacity are low. The ero-
sion hazard is moderate.

Use and management—This soil is used entirely for
range. It is naturally low in fertility. Possibilities for
more intensive use are very limited. (Capability unit
VIIe-3; natural land type Eg; Storie index rating 12)

Whiterock rocky fine sandy loam, 30 to 45 percent
slopes (WaE).—Except for having steeper slopes, this soil
is like Whiterock rocky fine sandy loam, 3 to 8 percent
slopes. Drainage is somewhat excessive. Runoff is
rapid, and the erosion hazard severe.

Use and management.—Range is the only use for this
soil. Because of shallowness, rock outcrops, and low
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moisture-holding capacity, possibilities for increasing the
forage production are very limited. (Capability unit
V1Ie-3; natural land type Eiq; Storie index rating 6)

Whiterock very rocKy fine sandy loam, 8 to 30 per-
cent slopes {WbD).—This soil consists mostly of rock out-
crops and a very little soil between the rocks. Drainage
is good to somewhat excessive. Surface runoff is medium
to rapid. The erosion hazard is severe.

Use and management.—Range is the only use for this
very rocky soil.  The forage is very meager, and live-
stock have difficulty grazing because of the rock outcrops.
(Capability unit VIIe-3; natural land type Es; Storie
index rating 10)

Whitney Series

The soils of the Whitney series developed in weakly
consolidated sedimentary materials derived chiefly from
granitic rocks. They occupy dissected, old, low terraces,
chiefly in the eastern part of the San Joaquin Valley.
The slopes are undulating to hilly, and drainage is good.
The vegetation is annual grasses and herbs and a few
scattered oaks.

The Whitney soils are associated with the older San
Joaquin soils, which cap low hills of Whitney soils. They
occupy the same topographic position as the Rocklin,
Cometa, and Trigo soils, which were derived from some-
what similar sedimentary material. The Rocklin soils
usually have more clay in the upper part of the subsoil
and a thin hardpan in the lower part. The Cometa
soils are reddish brown and have a claypan subsoil, and
the Trigo soils are shallow and light colored and have a
softly consolidated, light-colored, silty substratum.

These soils are used almost entirely for range and dry-
farmed grain.

Whitney fine sandy loam, 3 to 8 percent slopes
(WiB).—This undulating soil occurs quite extensively in
the dissected parts of the old, low terraces. In places,
older San Joaquin soils cap low hills that have this soil
on the lower slopes. The principal associated soils are
in the Rocklin, gometa, and Trigo series.

Representative profile:

0 to 19 inches, brown and hard (dark-brown and friable when
moist) fine sandy loam; neutral; very weak, very fine,
granular structure when moist, and essentially massive
when dry; low in organic matter.

19 to 28 inches, light yellowish-brown and hard (dark yellow-
ish-brown and friable when moist) heavy fine sandy loam
with colloidal coatings; neutral; weak, medium, subangular
blocky structure.

28 inches 4, very pale brown (yellowish-brown when moist),
weakly consolidated granitic sediments of fine sandy loam
texture; mildly alkaline; massive.

The depth to the weakly consolidated substratum
varies from 20 to 50 inches but is typically moderate.
In the shallower areas, there is little accumulation of
clay in the subsoil, and the profile is fairly uniform
above the substratum. The reaction ranges from slightly
acid to mildly alkaline; it is especially variable in the
surface soil but is typically less acid with increasing
depth. In a few places, some lime occurs in the lower
part of the subsoil, and there are a few seams of lime
in the weakly consolidated substratum.

Drainage is good; surface runoff is slow, and internal
drainage is moderately rapid. The root zone is moder-
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ately deep, and the moisture-holding capacity and natu-
ral fertility are moderate. The erosion hazard is slight.

Use and management—Dryfarmed grain and range
are the principal uses. Drnyu‘med grain would pro%-
ably respond to phosphorus, alone or with small amounts
of nitrogen. This so1l is deficient in nitrogen for grasses
and in phosphorus and sulfur for range legumes. Fer-
tilized seedings of rose clover, subterranean clover, or
crimson clover on previously fallowed areas provide
considerable hay or forage, depending on rainfall.

If irrigated, this soil would be suited to numerous
crops. It would be best suited to pasture. Cotton,
alfalfa, and sorghum should do well. Shallow-rooted
crops would do relatively better because of the weakly
consolidated substratum. Irrigated legumes should re-
spond to phosphorus and sultur, and other irrigated
crops to nitrogen. (Capability unit ITTe-1; natural land
type E;; Storie index rating 57)

Whitney fine sandy loam, 8 to 15 percent slopes
(WiC).—Except for having steeper slopes, this soil is simi-
lar to Whitney fine sandy loam, 3 to 8 percent slopes.
Runoff is slow to medium, and the erosion hazard is
moderate.

Use and maonagement.—This soil is used in about the
same way as Whitney fine sandy loam, 3 to 8 percent
slopes. Because of the steeper slopes, it is more difficult
to cultivate and needs more care to control erosion.
Wherever the slopes are uniform enough to make it
practical, cross-slope or contour tillage is advisable.
(Capability unit IVe-1; natural land type E,; Storie
index rating 54)

Whitney loam, 0 to 3 percent slopes (WmA).—Except
for having gentler slopes and a slightly finer texture
throughout, this soil is similar to Whitney fine sandy
loam, 3 to 8 percent slopes. Internal drainage is me-
dium. Runoff is very slow to slow, and the erosion
hazard is slight.

Use and management.—This soil is used in about the
same way as Whitney fine sandy loam, 3 to 8 percent
slopes. (Capability unit IITe-1; natural land type Ei;
Storie index rating 70)

Whitney loam, 3 to 8 percent slopes (WmB).—Except
for being slightly finer textured throughout, this soil is
similar to Whitney fine sandy loam, 3 to 8 percent slopes,
and except for having steeper slopes, it is similar to
Whitney loam, 0 to 3 percent slopes. Runoff is slow,
and the erosion hazard is slight.

Use and management.—This soil is used and managed
in about the same way as Whitney fine sandy loam, 3 to
8 percent slopes. (Capability unit ITTe-1; natural land
type Ei; Storie index rating 63) _

Whitney loam, 8 to 15 percent slopes (WmC).—Except
for having steeper slopes, this soil is similar-to Whitney
loam, 3 to 8 percent slopes. It is slightly finer textured
throughout than Whitney fine sandy loam, 8 to 15 per-
cent slopes. Runoff is slow to medium, and the erosion
hazard is moderate.

Use and management.—This soil is used and managed
in about the same way as Whitney fine sandy loam,
8 to 15 percent slopes. (Capability unit IVe-1; natural
land type E;; Storie index rating 60)

Whitney sandy loam, 15 to 30 percent slopes, eroded
(WnD).—This soil occupies escarpments along some of the
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stream channels leading into the San Joaquin River. It
was derived from coarse material similar to the parent
material of the Rocklin soils, but it does not contain any
hardpan lenses. Erosion has formed numerous shallow
rills. Internal drainage is moderately rapid. Runoff
is medium, and the erosion hazard is severe.

Use and management~This soil is all in range. In
range management requirements, it is similar to Whit-
ney fine sandy loam, 8 to 15 percent slopes. Because of
the slope, cultivation should not be attempted unless
special measures are taken to control erosion. (Capa-
bility unit VIe—4; natural land type Ejam; Storie index
rating 24)

Whitney-Trigo fine sandy loams, 3 to 8 percent
slopes (WiB).—This complex consists of areas of Whitney
fine sandy loam and Trigo fine sandy loam, so closely
associated that it was impractical to separate them.

Use and management~—This complex is used in about
the same way as Whitney fine sandy loam, 3 to 8 percent
slopes. (Capability unit IITe-1; natural land type Eg;
Storie index rating 43)

Whitney and Rocklin sandy loams, 3 to 8 percent
slopes (WrB).—This mapping unit consists of Whitney
sandy loam and Rocklin sandy loam, so closely asso-
ciated that it was not practical to separate them.

Use and management.—These soils are used in about
the same way as Whitney fine sandy loam, 3 to 8 per-
cent slopes. (Capability unit ITTe-1; natural land type
E;; Storie index rating 51)

Whitney and Rocklin sandy loams, 8 to 15 percent
slopes (WrC).—Except for having steeper slopes, this map-
ping unit is like Whitney and Rocklin sandy loams, 8 to
8 percent slopes. Runoff is slow to medium, and the
erosion hazard is moderate.

Use and management.—These soils are used in about
the same way as Whitney fine sandy loam, 8 to 15 per-
cent slopes. (Capability unit TVe-1; natural land type
E,; Storie index rating 48)

Whitney and Rocklin gravelly sandy loams, 3 to 15
percent slopes (WoC)—Except for having gravel
throughout the profile and in the parent material, these
soils are similar to Whitney and Rocklin sandy loams on
comparable slopes. The erosion hazard is slight to
moderate.

Use and management.—These soils are used in about
the same way as Whitney and Rocklin sandy loams on
comparable slopes. (Capability unit IVe-1; natural land
type E,; Storie index rating 36)

Wunjey Series

The Wunjey series consists of nearly level but hum-
mocky soils formed from recently stream-deposited mate-
rial derived chiefly from granitic rocks. These soils are
slightly calcareous throughout and normally contain
excess salts and alkali. Drainage is now adequate in
most places, but the presence of salts in this permeable
soil indicates that, before flood control and extensive
pumping for irrigation, these soils were subject to a
high water table. The vegetation is mainly saltgrass,
alkali sacaton, and annual grasses and herbs.

These soils differ from the Grangeville soils in being
pale brown in color and calcareous throughout. The

Hanford soils are similar to the Wunjey soils in many
respects but differ in being noncalcareous and free of
salts and alkali.

The Wunjey soils are used mostly for range, but some
areas have been leveled and planted to irrigated cotton,
alfalfa, and pasture. Good management and irrigation
with water of good quality will readily reduce the con-
tent of salts and alkali and increase the productivity.

Wunjey very fine sandy loam, strongly saline-alkali,
0 to 1 percent slopes (WxA).—This pale-brown soil, de-
rived from recently deposited granitic sediments, oc-
cupies the more recent alluvial fans and flood plains,
chiefly in association with the Hanford and Dinuba
soils.  More than 70 percent of the acreage is saline-
alkali to the surface.

Representative profile:

0 to 12 inches, pale-brown and soft (dark-brown to brown and
very friable when moist) very fine sandy loam; strongly
alkaline; slightly calcareous; very weak, very fine, granular
structure; low in organic matter.

12 to 24 inches, yellowish-brown and soft (dark yellowish-
brown and very friable when moist) very fine sandy loam;
strongly alkaline; slightly caleareous; very weak, very fine,
granular structure to massive.

24 to 60 inches -, yellowish-brown and soft (dark yellowish-
brown and very friable when moist) very fine sandy loam
stratified With‘ fine sand; strongly alkaline; slightly cal-
careous; massive.

The principal variations result from textural stratifica-
tion. Some areas of fine sandy loam are included.

Drainage is now moderately good in most places.
Surface runoff is very slow, and internal drainage is
medium. The root zone is very deep, natural fertility
is moderate, and the water-holding capacity is moderate.
The erosion hazard is slight.

Use and management.—Most of this soil is in range,
its best use unless reclaimed. Deep leaching alone should
remove most of the excess soluble salts, since the soil is
moderately permeable. Gypsum or sulfur should shorten
the time required for reclamation, but the lime naturally
present is sufficient if gradual results are acceptable.
Irrigated grass-legume pasture is probably the best use
during the reclamation process, and prostrate (narrow-
leaf) trefoil is one of the best legumes. A fter reclamation,
a number of shallow-rooted, salt- and alkali-tolerant,
irrigated row and forage crops, such as cotton, alfalfa,
sugar beets, sorghum, and pasture, can be grown. Irri-
gated legumes respond to phosphorus and sulfur, and other
crops to nitrogen. (Capability unit IVs—6; natural land
type Bi_z.; Storie index rating 20)

Wunjey very fine sandy loam, moderately saline-
alkali, 0 to 1 percent slopes (WvA}.—From 25 to 70 per-
cent of this soil is saline-alkali to the surface, and all of
it is saline-alkali in the subsoil.

Use and management.—This soil is used in much the
same way and has much the same management and
reclamation problems as Wunjey very fine sandy loam,
strongly saline-alkali, O to 1 percent slopes. It can be
reclaimed more readily and more rapidly because it con-
tains smaller amounts of salts and alkali. (Capability
unit ITIs-6; natural land type Biom; Storie index rating
40)

Wunjey very fine sandy loam, slightly saline-alkali,
0 to 1 percent slopes (WuA).—Partial reclamation of this
soil has been effected. Less than 25 percent of the acre-
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age is saline-alkali to the surface, but most of it is saline-
alkali in the subsoil.

Use and management.—Range, irrigated pasture, and
shallow-rooted row and forage crops are the principal
uses of this soil. Continued irrigation should eliminate
the excess salts, reduce the concentration of alkali, and
improve productivity. This soil has much the same
reclamation and management problems as Wunjey very
fine sandy loam, strongly saline-alkali, 0 to 1 percent
slopes. Improvement 1s more readily and rapidly ac-
complished. (Capability unit IIs-6; natural land type
B,.5s; Storie index rating 79)

Wunjey very fine san%y loam, strongly saline-alkali,
channeled, 1 to 8 percent slopes (WyB).—This soil occu-
pies low alluvial benches and until recently was subject
to frequent overflow. Except for the somewhat hum-
mocky and undulating topography created by stream
channeling, it is similar to Wunjey very fine sandy loam,
strongly saline-alkali, 0 to 1 percent slope. In places it
has a coarse-textured substratum.

Use and management.—Now that the overflow hazard
has been eliminated or greatly reduced by the construc-
tion of Friant Dam and Pine Flat Dam, this soil can
be used and managed in much the same way as Wunjey
very fine sandy loam, strongly saline-alkali, 0 to 1 per-
cent slopes. More leveling is required to prepare this
soil for cultivation. (Capability unit IVs-6; natural
land type Bi-se-sen; Storie index rating 14)

Zaca Series

The Zaca series consists of grayish, fine-textured soils
that developed from material weathered in place from
softly consolidated calcareous rock. These soils occupy
low, gently sloping knolls near the eastern edge of the
San Joaquin Valley. The vegetation consists of annual
grasses and herbs; burclover and wild oats flourish in
favorable years. The total area is small.

These soils differ from the Raynor soils chiefly in
being strongly calcareous throughout and from the
Porterville soils in being dark gray and much higher in
lime.

The Zaca soils are used for dryfarmed grain and for
range, uses to which they are well suited.

Zaca clay, 3 to 8 percent slopes (ZaB).—This fine-
textured, strongly calcareous soil occurs in the lower
foothills, chiefly northeast of Madera.

Representative profile:

0 to 2 inches, dark-gray and hard (very dark gray and fri-
able when moist) clay; strongly caleareous; mildly alka-
line; moderate, fine, granular structure; moderate in organic
matter.

2 to 19 inches, dark-gray and hard (very dark gray and firm
when moist) clay; strongly calcareous; mildly alkaline;
weak, medium, subangular blocky structure; moderately
low in organic matter.

19 to 29 inches, dark-gray and hard (very dark gray and
firm when moist) clay; strongly calcareous; mildly alka-
line ; weak, fine, subangular blocky structure.

20 to 85 inches, gray and hard (dark-gray and firm when
moist) clay with whitish lime segregations; very strongly
caleareous ; many soft nodules and seams of lime; massive;
mildly alkaline.

85 inches -}, white, massive, softly consolidated, chalky to
marly rock that becomes harder and somewhat stratified
with depth; very strongly calcareous; mildly alkaline.
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The depth to the bedrock ranges from 18 to 48 inches.
The parent rock contains some dark-colored basic min-
erals in places. The number and hardness of the lime
nodules is variable.

Drainage is good; surface runoff and internal drain-
age are slow. The root zone is moderately deep, and
natural fertility and moisture-holding capacity are mod-
erate. The erosion hazard is slight.

Use and management.—This soil is used for dryfarmed
grain and range. Dryfarmed grain might benefit from
phosphorus, alone or with nitrogen, if the fertilizer is
placed close to the seed. Range legumes benefit from
phosphorus and sulfur, and grasses benefit from nitro-
gen. If this soil were irrigated, it would be suitable
for grass-legume pasture. The legumes would likely
benefit from phosphorus and sulfur, and the grasses
would benefit from the nitrogen fixed by the legumes.
(Capability unit IIIs-5; natural land type E.; Storie
index rating 48)

Use, Management, and
Estimated Yields

This section has four main parts. The first is a dis-
cussion of general management practices applicable to all
the cultivated crops in the Area. The second consists
of an explanation of the system of capability grouping
used by the Soil Conservation Service, descriptions of the
capability units in this Area, and suggestions for the
use and management of the soils in each capability unit.
In the third part the Storie index rating and natural
land type of each soil are given. The fourth part pro-
vides estimates of yields of crops and forage under
specified management practices.

General Management Practices

Although the soils of the Area differ in management
needs, certain practices apply to all the soils that are
cultivated. Among these general practices are the fol-
lowing: crop rotation, maintenance of the supply of
organic matter, proper tillage, leveling, addition of plant
nutrients in commercial fertilizer and other amendments,
erosion control, drainage, and control of nematodes.
Controlling salinity and alkalinity is also very impor-
tant in this Area; it is discussed in the section, “Soluble
Salts and Alkali.”

Crop rotation.—Rotation of crops is necessary to main-
tain yields and improve the fertility of the soil. If
irrigated alfalfa is alternated with irrigated cotton,
small grain, corn, or sorghum, both crops do better than
if either is grown continuously. Continued growing
of row crops, such as cotton, lowers the content of plant
nutrients and organic matter in the soil, gradually breaks
down the soil structure, and encourages plant diseases
and insect pests. Growing dryfarmed small grain con-
tinuously has the same general effects, but it is longer
before they are evident.

Growing legumes and grasses has a good effect on the
soil. Organic matter is supplied by the abundant and
extensive root systems, the structure of the soil is im-
proved, and the supply of certain nutrients, particularly
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nitrogen, is increased. (Growing legumes and grasses
for a year or more is the best way to counteract the soil-
depleting effects of growing row crops and small grain.
The soil improvement brought about by the legumes and
grasses results in higher yields of the row crop or
small-grain crop that follows.

The most common rotation in irrigated areas consists
of 3 years of alfalfa, 2 years of cotton, and 1 year of
corn, sorghum, or small grain. The most common row
crop is cotton, but large acreages are used for sugar
beets and for corn or sorghum for grain or silage. In
dryfarmed areas barley is the principal small grain, but
some wheat, oats, and rye are also grown. A small grain
may be used as a companion crop for alfalfa.

Maintenance of organic-matter content.—Maintain-
ing or increasing the organic-matter content is one of the
most important management problems in the Area. In
the western part of the Area, the organic-matter content
is uniformly low. Most of the soils in the basin and
on the recent alluvial fans and terraces contain 1 percent
or less. The upland soils in the eastern part of the Area
receive more rainfall, and their organic-matter content
may be as much as 3 percent or more. The poorly
drained soils of the recent alluvial fans and a few of the
older basin soils are more than 5 percent organic mat-
ter, but the acreage of these soils is small.

Organic matter is chiefly responsible for the larger
and more stable forms of soil structure. It also pro-
motes favorable permeability and aeration of the soil.
Organic matter contains appreciable amounts of nitro-
gen, phosphorus, sulfur, and other essential plant nutri-
ents. It i1s a source of energy for the micro-organisms
that inhabit the soil, and it aids these organisms In mak-
Ing many important nutrients available to plants.

Organic matter can be added to the soil by plowing
under plant residues or green manure, adding barnyard
manure, or growing mixtures of grasses and legumes.
All plant residues should be returned to the soil.

Barnyard manure is valuable for adding organic mat-
ter to the soil. On decomposition, each ton furnishes
abont 10 pounds of nitrogen, 5 pounds of phosphorus,
and 10 pounds of potash. Manure also improves tempo-
rarily the soil structure. To get the maximum benefit
from manure, large quantities of bedding should be used
to absorb all the urine. The manure should be kept
moist but not exposed to leaching, and it should be
plowed under as soon as possible after spreading. Many
experiments show that manure decomposes almost com-
pletely within the year in which it is applied.

Grasses have an abundant and finely fibrous root sys-
tem, well distributed through the upper part of the soil.
The slow decay of the roots helps to improve soil struc-
ture and to bind the soil particles against erosion.

If legumes are properly inoculated with nitrogen-fix-
ing hacteria, considerable nitrogen from the air will be
added to the soil. Alfalfa and other legumes may pro-
vide several hundred pounds of nitrogen per acre when
plowed under. '

Tillage.—Proper tillage is necessary to prepare a good
seedbed, destroy the weeds that compete with the crops
for water and nutrients, improve the structure of the
soil, and help control soil erosion. Tillage will loosen
the surface soil, at least temporarily. Some farmers prac-
tice subsurface chiseling to loosen the dense subsurface
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layers of the soil. These layers, known as plowsoles or
traffic pans, present an especially serious problem on the
intensively managed irrigated soils that are low in
organic madtter, '

The soils in this Area are dense because they contain
little organic matter and are weakly aggregated. If the
soils contained more organic matter, the beneficial effects
of tillage would be greater and longer lasting. In gen-
eral, the soils should be tilled as little as possible.

Tilling so as to leave a coarse and cloddy surface,
using subsurface sweeps, and leaving a stubble mulch on
the surface will help to control wind erosion on the
coarse textured soils of the Area.

Leveling.—Almost all of the irrigated soils need some
leveling. How well the job is done determines how easy .
it will be to distribute irrigation water quickly and
evenly to a uniform depth. Some farmers do a better
job than others, and the difference is reflected in uni-
formity of stands and in yields.

After the initial leveling of a field, some floating is
required nearly every year to eliminate high spots, fill
low spots where water stands, and obtain a uniform dis-
tribution without wasting water at the end of the row
or border. Ordinarily, it takes a number of years to do
a good job of leveling and establish a fast, efficient sys-
tem of distributing water. :

Addition of plant nutrients.—Adding commercial
fertilizer is the usual means of correcting nutrient de-
ficiencies. The irrigated soils in this Area are gener-
ally deficient in nitrogen. All crops except legumes
benefit from the application of nitrogen. Available
phosphorus is also needed for many irrigated crops, for
dryland barley, and for range on some of the upland
soils. Soils formed from granite or from granitic allu-
vium are generally low in sulfur for legumes. Re-
sponses to sulfur are general, but only the quality and
not the quantity may be affected in some instances.

The potassium supply is adequate in almost all of the
soils, but the addition of potassium might benefit spe-
cialty crops at the highest levels of management as well
as some of the crops grown on coarse-textured soils.

Most of the soils have no known deficiencies of cal-

clum, iron, or magnesium. Caleium and magnesium are
especially abundant. In some soils calcium carbonate
(lime) 1is so abundant that it interferes with the ab-
sorption of iron by some crops; this causes chlorosis in
some deciduous fruit trees. Some of the coarse-textured
soils are deficient in zinc and possibly manganese for
grapes and stone fruits,

Very few of the soils in the Area need a complete
fertilizer; that is, one that provides nitrogen, phos-
phorus, and potassium. The principal materials used
for fertilizer are liquid and gaseous ammonia, ammo-
nium sulfate, and ammonium nitrate for nitrogen; am-
monium phosphate for both nitrogen and phosphorus;
superphosphate or treble superphosphate for phosphorus
alone; and gypsum or elemental sulfur for sulfur. Only
the most water-soluble forms of phosphorus should be
used, because most of the soils of the Area are slightly
acid to very strongly alkaline. Little, if any, benefit is
likely from raw rock phosphate.

The principal chemical amendments used are calcium
sulfate (gypsum) and sulfur. They are applied mainly
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for the purpose of reclaiming soils that are affected by
alkali. Lime is not used, and little if any is needed.

Erosion control.—On most well-managed irrigated
soils, wind erosion is only a minor hazard. On dry-
farmed soils, wind erosion can be controlled by plowing
under crop residues, keeping the surface cloddy, and using
subsurface tillage. On coarse-textured soils, strip-
cropping at right angles to the wind direction helps to pre-
vent damage. Leaving stubble or crop residue on the
surface also provides some protection.

Water erosion is a relatively minor problem because
only the more gently sloping soils are cultivated.

Drainage.—As a result of pumping for irrigation, a
high water table is no longer a problem in most of the
Madera Area.

Friant Dam and Pine Flat Dam have reduced the
danger of floods but some of the local streams are still
not, controlled.

Surface drains and open drains will remove most of
the excess water. Soils that have a hardpan or a re-
stricting fine-textured substratum can develop drainage
problems if carelessly irrigated.

Nematode control.—Root-knot nematodes are small
animals that live on the roots of plants. For the most
part, they are parasites and depend on the plants for food.
They cause bumpy and knobby lesions or growths on the
roots. In excess numbers, nematodes are harmful to
plants.

The problem of controlling nematodes is most severe
on coarse-textured soils low in natural fertility and
water-holding capacity. Plants growing on such soils
are naturally less vigorous and consequently are more
susceptible to damage. Plants growing on the finer
textured soils, which are generally high in fertility and
water-holding capacity, are more vigorous, and nema-
todes, though they may be present, generally have little
harmful effect.

A number of chemicals have been developed to con-
trol nematodes. These chemicals release, in the soil,
gases that kill the nematodes. Because the gases are
also harmful to most plants, it is usual to fumigate the
soil when no crop is growing, but some recently devel-
oped chemicals can be used when plants are present.

It is advisable to obtain professional advice before
using chemicals for nematode control.

SOIL SURVEY

Capability Groups of Soils

The capability classification is a grouping of soils that
shows, in a general way, how suitable they are for most
kinds of farming. It is a practical grouping based on
limitations of the soils, the risk of damage when they
are used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at
three levels, the capability class, subclass, and unit. The
eight capability classes in the broadest grouping are
designated by Roman numerals I through VIII. In
class I are the soils that have few limitations, the widest
range of use, and the least risk of damage when they
are used. The soils in the other classes have progres-
sively greater natural limitations. In class VIII are
soils and landforms so steep, shallow, or otherwise
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limited that they do not produce worthwhile yields of
crops, grazing, or wood products.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes there
can be up to four subclasses. The subclass is indicated
by adding a small letter, e, w, s, or ¢, to the class nu-
meral, for example, TTe. The letter ¢ shows that the
main limitation 1s risk of erosion unless close-growing
plant cover is maintained; w means that water in or on
the soil will interfere with plant growth or cultivation
(in some soils the wetness can be partly corrected by
artificial drainage); s shows that the soil is limited
mainly because 1t is shallow, droughty, saline or alkali,
or stony; and ¢, used in only some parts of the country,
indicates that the chief limitation is climate that is too cold
or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can con-
tain, at the most, only subclasses w0, s, and ¢, because the
soils in it have little or no erosion hazard but have other
limitations that limit their use largely to pasture, range,
woodland, or wildlife.

Within the subclasses are the capability units, groups
of soils enough alike to be suited to the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to man-
agement. Thus, the capability unit is a convenient
grouping of soils for many statements about their man-
agement. In California, capability units are given num-
bers that suggest the chief kind of limitation respon-
sible for placement of the soils in the capability class
and subclass. For this reason units within the sub-
classes are not numbered consecutively, and their sym-
bols are a partial key to some of the soil features. The
numerals used to designate units within the classes and
subclasses are these:

1. An erosion hazard, actual or potential.

2. A problem or limitation of wetness because of a

high water table or seepage.

. A problem or limitation of shallow soil.

. A problem or limitation of coarse-textured soil,
excessive gravel, or rock outcrop.

. A problem or limitation of fine-textured soil.

A problem or limitation of salts or alkali.

A problem or limitation of reduced permeability

in the subsoil.

8. A problem or limitation of salts or alkali and shal-

low soil.

9. A problem or limitation of shallow soil and low

fertility.

Soils are classified in capability classes, subclasses and
units in accordance with the degree and kind of their
permanent limitations; but without consideration of
major and generally expensive land-forming that would
change the slope, depth, or other characteristics of the
soil; and without consideration of possible but unlikely
major reclamation projects.

The eight classes in the capability system, and the
subclasses and units in this Area, are described in the
list that follows.

The capability classes, subclasses, and units in the
Madera Area are as follows:

H= o

P
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Class I.—Soils that are very good for crops and have
few limitations that restrict their use.

Unit I-1.—Very gently sloping, deep or very
deep, well-drained soils on recent alluvial fans
and flood plains.

Class IL.—Soils that have some limitations that reduce

the choice of plants or require moderate conservation

practices.
Subclass ITe.—Soils likely to erode if not protected.

Unit ITe-1.—Gently sloping, deep to very deep,
well-drained soils on terrace escarpments.

Unit ITe-4.—Deep to very deep, coarse-textured
soils on low terraces.

Subclass ITw.—Soils moderately limited by excess
water.,

Unit ITw-2.—Deep, imperfectly drained soils on
low, recent alluvial fans, on flood plains, and
in the basin.

Unit ITw-7.—Soils of recently deposited allu-
vium over a slowly permeable substratum.

Subclass I11s.—Soils moderately limited by a pan or
fine-textured subsoil, or by salts and alkali.

Unit IIs—8.—Moderately coarse textured to me-
dium textured soils underlain at a depth of
more than 3 feet by unrelated hardpan or
semiconsolidated substratum.

Unit IIs-6.—Slightly saline-alkali, level to
gently sloping soils on recent alluvial fans,
on flood plains, and in the basin.

Unit IIs-7.—Deep, well-drained, medium tex-
tured and moderately coarse textured soils
that have a moderately fine textured subsoil.

Class III.—Soils that have severe limitations that reduce
the choice of plants, require special conservation prac-
tices, or both.

Subclass ITTe.—Soils that have a severe hazard of
erosion if they are tilled and not protected.

Unit ITTe-1.—Gently sloping, moderately deep,
well-drained soils on the uplands and the older
terraces.

Unit ITTe-4.—Droughty, coarse-textured soils
that have a severe hazard of wind erosion.

Subclass ITTw.—Soils severely limited by excess
water.

Unit ITIw-5.—Fine-textured, shallow to mod-
erately deep soils in depressions and drain-
ageways on terraces.

Subclass ITIs.—Soils severely limited by fine tex-
ture, by salts and alkali, by restricted depth, or
by slowly permeable subsoil.

Unit IITs-3.—Moderately fine textured to mod-
erately coarse textured soils underlain at a
depth of less than 3 feet by hardpan or silty
substratum,

Unit ITIs-5.—Fine-textured, shallow to moder-
ately deep, well-drained soils on terraces and
uplands.

Unit ITIs-6.—Moderately saline-alkali, moder-
ately coarse textured to moderately fine tex-
tured soils on recent alluvial fans, on flood
plains, and in the basin.

Unit ITTs-8.—Slightly saline-alkali soils that
are shallow to moderately deep over hardpan
or claypan.

Class IV.—Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both.

Subclass IVe.—Soils very severely limited by risk of
erosion if not protected.

Unit IVe-1.—Rolling, medium textured to mod-
erately coarse textured soils on old terraces
and uplands.

Unit IVe-8.—Shallow, rolling, medium textured
to moderately coarse textured soils on old
alluvial fans and terraces.

Unit ITVe-4.—Very deep, coarse-textured soils
on alluvial fans and low terraces.

Subclass IVw.—Soils severely limited by excess
water.
Unit IVw-6.—Deep, moderately coarse textured
to moderately fine textured, strongly saline-
alkali soils.

Subclass IVs.—Soils severely limited by droughti-
ness, salts or alkali, or restricted depth.

Unit IVs-3.—Shallow, moderately coarse tex-
tured to moderately fine textured, gently slop-
ing or undulating soils on old terraces.

Unit IVs—-4.—Droughty, coarse-textured, moder-
ately saline-alkali soils on recent alluvial fans,
on flood plains, and in the basin.

Unit IVs-6.—Deep to very deep, medium-tex-
tured, strongly saline-alkali soils on recent al-
luvial fans, on flood plains, and in the basin.

Unit IVs-8.—Shallow, moderately saline-alkali
soils on alluvial fans, on low terraces, and in
the basin.

Class V.—Soils that have little or no erosion hazard
but have other limitations impractical to remove that
limit their use largely to pasture, range, woodland, or
wildlife food and cover.

There are no class V soils in the Madera Area.

Class VI.—Soils that have severe limitations that make
them generally unsuitable for cultivation and that
limit their use largely to pasture, woodland, or food
and cover for wildlife.

Subclass VIe.—Soils severely limited by hazard of
erosion.
Unit VIe-1.—Rocky, medium-textured, rolling
to steep soils on uplands.
Unit VIe-4-—Rocky, moderately coarse tex-
tured, moderately deep to deep, sloping to
hilly soils on terraces and uplands.

Subelass VIs.—Soils unsuited to cultivation because
of restricted depth or salts and alkali.

Unit VIs-6.—Strongly saline-alkali soils on re-
cent alluvial fans, on flood plains, and in the
basin.

Unit VIs-8.—Moderately coarse textured to
moderately fine textured, shallow, strongly
saline-alkali soils on alluvial fans, on low
terraces, and in the basin.
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Class VIL.—Soils that have very severe limitations that
make them unsuitable for cultivation and that restrict
their use largely to grazing, woodland, or wildlife.
Subclass VIIe.—Soils very severely limited by risk
of erosion if not protected.

Unit VIIe-1.—Very steep, rocky, medium tex-
tured, moderately deep to deep soils on up-
lands.

Unit VIIe-3.—Shallow to very shallow, gently
sloping to steep, rocky, stony, or gravelly
sandy loams to loams on uplands.

Unit VIIe—4.—Moderately coarse textured, mod-
erately deep to deep, hilly to steep soils on
uplands.

Unit VIIe-9.—Shallow to very shallow, gently
sloping to hilly, rocky, stony, or gravelly
sandy loams and loams on uplands.

Class VIII.—Soils and land types with limitations that
preclude their use for commercial plants and restrict
their use to recreation, wildlife, water supply, or es-
thetic purposes.

Subeclass VIIIs—Land types, mostly rock or rock
fragments.
Unit VIIIs-1.—Miscellaneous land types.

Discussions of management for each of the capability
units in the Madera Area follow.

Capability unit 1-1

This unit consists of well-drained, very gently sloping
soils of the recent alluvial fans and flood plains. The
profiles are more than 5 feet deep and are fairly uniform.
Permeability is moderately slow to rapid.

The soils in this unit are—

(GaA)  Grangeville fine sandy loam, 0 to 1 percent slopes.
(GmA) Crangeville sandy loam, 0 to 1 percent slopes.
(GrA) Greenfield coarse sandy loam, 0 to 3 percent slopes.
(GuA)  Greenfield sandy loam, 0 to 3 percent slopes.
(GsA) Greenfield fine sandy loam, 0 to 3 percent slopes.
(HaA)  Hanford fine sandy loam, 0 to 1 percent slopes.
(HfA) Hanford sandy loam, 0 to 3 percent slopes.

(MoA)  Marguerite loam, 0 to 3 percent slopes.

{(MmA) Marguerite clay loam, 0 to 3 percent slopes.

(PaA) Pachappa fine sandy loam, 0 to 1 percent slopes.
(PcA) Pachappa sandy loam, 0 to 1 percent slopes.
(VaA) Visalia fine sandy loam, 0 to 1 percent slopes.
(VdA) Visalin sandy loam, 0 to 3 percent slopes.

Use and management.—In general, these are the most
productive soils in the Area. All the crops suited to
the climate and requiring good drainage do well. Row
crops, forage crops, grain, grapes, fruits, nuts, and pas-
ture are grown under irrigation.

Supplies of organic matter and nitrogen are low, but
the natural fertility is otherwise high. Nitrogen fer-
tilizer is needed for nonleguminous crops. Phosphorus
and sulfur will improve the quality of legumes but may
not increase yields. Field trials show that potatoes, and
perhaps other specialty crops, will respond to potash
at the highest levels of management. Grapevines occa-
sionally show deficiencies in zinc and possibly manga-
nese.

The supply of organic matter can be maintained by
returning all crop residues to the soil and by using
green manure crops and crop rotations. Rotations should
mclude soil-improving crops, such as pasture, hay, or
legumes or grasses for seed, at least 25 percent of the
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time. In orchards and vineyards a fertilized green-
manure crop should be planted in the fall. Irrigated
pastures should be grazed in rotation and fertilized to
get maximum forage production.
" Furrow, border, contour-basin, or sprinkler irrigation
can be used. Leveling causes little difficulty and can be
done with little or no injury to the soils. Xxcessive
cultivation should be avoided, as it can result in the
formation of a tillage pan. In orchards, tillage pans
can be corrected by using methods other than tillage to
control weeds. In open ﬁelds, they can be broken up by
subsoiling.

Nematodes are a problem in some areas and may make
replanting of vineyards and orchards difficult. Effec-
tive nematode controls for most crops are now available.

Capability unit 1le-1

This unit consists of gently sloping soils on terrace
escarpments. These soils are similar to those in unit I-1
but have slightly more rapid runoff and a slight erosion
hazard.

These soils are more than 5 feet deep. They are well
drained and moderately coarse textured. Permeability
is moderately rapid to rapid.

The soils 1n this unit are—

(GrB) Greenfield coarse sandy loam, 3 to 8 percent slopes.
(GuB) Greenfield sandy loam, 3 to 8 percent slopes.

(GsB) Greenfield fine sandy loam, 3 to 8 percent slopes.
(HeB) Hanford gravelly sandy loam, 3 to 8 percent slopes.

Use and management.—These soils are suited to the
same crops as the soils in unit I-1 and need the same
management practices to maintain productivity and sup-
ply organic matter. Irrigating presents a minor problem
because of the slopes and the slight hazard of erosion.
If the water is applied carefully, preferably by the
contour or sprinkler method, it will soak into the soil
and will not run off and cause erosion. A system for
collecting and safely disposing of excess water is neces-
sary. Sheet erosion can be controlled by cross-slope til-
lage, stubble mulching, cover crops, and other fairly sim-
ple means. Deep cuts can be made to level or to smooth
slopes without long-time injurious effects on the soils.

Capability unit 11e—

The soils in this unit were derived from wind-reworked
granitic alluvium. Typically they occur on the leeward
side of present or abandoned stream courses on low ter-
races. The moisture-holding capacity is moderate. The
soils are more than 5 feet deep. Drainage is good, and
internal drainage is moderately rapid. The wind erosion
hazard is severe. Natural fertility is moderate.

The soils in this unit are—

{AtB)
(AtA)

Use and management—These soils are suitable for a
wide range of crops, including irrigated orchard, vine-
yard, row, forage, and specialty crops; dryfarmed
grain; and range. Deep-rooted crops are best suited, but
shallow-rooted crops can be grown under careful irri-
gation practices. Frequent, light irrigations are needed.
Water should be applied carefully to prevent erosion.
Short runs should be used with furrow or border irri-
gation, to prevent loss of water and leaching of plant

Atwater loamy sand, 3 to 8 percent slopes.
Atwater loamy sand, 0 to 8 percent slopes.
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nutrients. The slopes of 3 to 8 percent should have
contour furrows or checks or be sprinkler irrigated.

Water erosion is not a problem, because of rapid in-
filtration. Severe wind erosion is likely if the soils are
left without protective cover. Wind erosion can be con-
trolled by using cover crops and crop mulches.

The supply of organic matter can be maintained by
using green-manure crops, crop residues, and crop rota-
tions.

Dryfarmed grain responds well to phosphate and
nitrogen but not to nitrogen alone. Irrigated crops
other than legumes respond to nitrogen. FPhosphorus
and sulfur are beneficial to legumes.

If these soils are leveled, cuts should not be so deep
that the subsoil is exposed. If the subsoil is exposed,
growth of crops is irregular and continues to be for a
considerable time after leveling.

Capability unit 1Hw-2

These imperfectly drained soils are on low recent al-
luvial fans, on flood plains, and in the basin. They are
more than 5 feet deep. Permeability ranges from mod-
erately slow to rapid.

These soils developed under natural conditions of very
slow surface runoff and a high ground-water level. The
present drainage is much improved as a result of lower-
ing the water table by pump irrigation and building
flood-control structures, including Friant and Pine Flat
Dams. There still remains, however, a hazard of a sea-
sonal high or perched water table caused by excessive
irrigation or movement of water from high areas.

The soils in this unit are—

(CgA)  Chino loam, 0 to 1 percent slopes.

(CfA) Chino fine sandy loam, 0 to 1 percent slopes.

(CeA)  Chino eclay loam, 0 to 1 percent slopes.

(CmA) Columbia fine sandy loam, 0 to 1 percent slopes.

(CpA)  Columbia sandy loam, 0 to 1 percent slopes.

(CpdA) Columbia sandy loam, moderately deep over sand,
0 to 1 percent slopes.

(FbA)  Foster loams, 0 to 1 percent slopes.

(FbdA) Foster loams, sandy substratum, 0 to 1 percent slopes.

(FaA)  Foster clay loam, 0 to 1 percent slopes.

(TdA)  Temple loam, 0 to 1 percent slopes.

(TbA)  Temple clay loam, 0 to 1 percent slopes.-

(TaA)  Temple clay, 0 to 1 percent slopes.

Use and management.—Crops do as well on these soils
as on those in unit I-1, but the choice of crops is more
restricted because of the hazard of an occasional high
water table. Long-lived, deep-rooted, deciduous fruit
and nut trees are not suitable, and alfalfa may be un-
favorably affected. Row crops, forage crops, grain, and
irrigated pasture are the crops best suited to these soils.

The water table can be controlled by the use of open
or tile drains. Irrigation water should be applied care-
fully, to conserve water and to prevent the occurrence
of a temporarily high or perched water table. Provi-
sion should be made for the disposal of excess surface
water.

These soils are high in natural fertility. The supplies
of organic matter and nitrogen, especially in the Foster
and Temple soils, are much greater than in the soils in
unit I-1. Crops other than legumes respond to nitrogen
fertilizer. Legumes benefit from phosphorus and sulfur,
from the standpoint of improvement of quality if not of
increased yields. Specialty crops, such as potatoes, may
benefit from potash, but the soils supply enough potas-
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sium for most crops. The supply of organic matter can
be maintained by rotating crops, growing green-manure
crops, and turning under all plant residues.

Except in areas that are somewhat channeled or
marked by stream meanders, little leveling is required,
and it can be done with little effect on the soils.

Capability unit I1Iw-7

This unit consists of two-story soils formed by the
deposition of recent alluvial-fan and flood-plain mate-
rials over darker colored, finer textured, older basin
sediments. The overlying materials range-from 12 to
48 inches in thickness but are most commonly between
24 and 36 inches thick. They are lighter colored, coarser
textured, and more rapidly permeable than the older
materials in the substratum.

These soils have developed under conditions of very
slow surface runoff and high ground water. Present
drainage has been improved by large-scale pumping for
irrigation and flood control. Nevertheless, waterlogging
and a temporary perched water table are possible be-
cause of the slowly permeable substratum.

The soils in this unit are—

(CmtA) Columbia fine sandy loam, moderately deep and deep
over Temple soils, 0 to 1 percent slopes.

(CotA) Columbia loamy sand, over Temple soils, 0 to 1 per-
cent slopes.

(FbeA) Foster loams, moderately deep and deep over Temple
soils, 0 to 1 percent slopes.

(GeA) Grangeville fine sandy loam, moderately deep and deep

over Temple soils, 0 to 1 percent slopes.

Use and management—In use and management re-
quirements, this unit is similar to unit IIw-2. Deep
drainage is not advisable, because of the slowly perme-
able substratum. Irrigation water should be carefully
controlled, to prevent waterlogging and the formation
of a perched water table. Frequent, light applications
of water are best. Surface drainage and tail-water
drainage should be provided.

Little leveling is required, and it can be done with
little effect on the soils.

Capability unit 11s-3

The soils in this unit occupy the nearly level to
gently sloping, recent alluvial fans and flood plains.
They are underlain, at a depth of more than 3 feet, by
an unrelated hardpan or semiconsolidated substratum.
In texture, they range from moderately coarse to me-
dium. Internal drainage is moderately rapid to medium
down to the hardpan or substratum, then very slow.

All of these soils are very gently sloping, except for
the Greenfield sandy loam on slopes of 3 to 8 percent,
and after leveling this soil is like the others in the unit.

The soils in this unit are—

(BeA) Bear Creek loam, 0 to 3 percent slopes.

(CmdA) Columbia fine sandy loam, moderately deep and
deep over hardpan, 0 to 1 percent slopes.

(GfA) Grangeville fine sandy loam, deep over hardpan,
0 to 1 percent slopes.

(GhA) Grangeville fine sandy loam, deep over alkali hard-
pan, 0 to 1 percent slopes.

(GkA) Grangeville fine sandy loam, deep over alkali hard-
pan, slightly saline-alkali, 0 to 1 percent slopes.

(GvA) Greenfield sandy loam, moderately deep and deep
over hardpan, 0 to 3 percent slopes.

(GvB) Greenfield sandy loam, moderately deep and deep

over hardpan, 3 to 8 percent slopes.
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Use and management.—These soils are suited to most
of the same crops as the soils in unit I-1, and they re-
quire similar but more careful management. They are
not suited to deep-rooted orchard crops. Because of
the hardpan and substratum, careful use of irrigation
water is essential, to prevent waterlogging and the for-
mation of a perched water table. Lighter and slightly
more frequent applications of water are advisable.

Generally, little leveling is required. Moderate cuts
can be made without harmful effects. If deeper cuts
are made, eliminating or shattering the hardpan may
be worthwhile; it is of greatest benefit to deep-rooted
crops, such as tree fruits and nuts. FErosion 1s not a
problem, but some of the coarser textured soils can be
damaged by wind if improperly managed. Cover crops
and crop mulches help control wind erosion.

Capability unit 11s-6

The soils in this unit are slightly saline-alkali but are
otherwise similar to the soils in unit I-1. They occur
on recent alluvial fans and flood plains and in the basin.
The salts and alkali occur throughout the subsoil and
affect up to 25 percent of the surface soil. Permeability
is moderately rapid to moderately slow. Natural fer-
tility is moderate to high.

The soils in this unit are—

(CgaA)

Chino loam, slightly saline-alkali, 0 to 1 percent slopes.
(CfaA)

Chino fine sandy loam, slightly saline-alkali, 0 to 1
percent slopes.

(CeaA) Chino clay loam, slightly saline-alkali, 0 to 1 percent
(FbaA) Fosslt?eg-esl.oams, slightly saline-alkali, 0 to 1 percent
(FaaA) Fosslé)egecszl‘ay loam, slightly saline-alkali, 0 to 1 percent
(GbA) Gf;ﬁggi'ille fine sandy loam, slightly saline-alkali, 0 to

1 percent slopes.

(GnA) Grangeville sandy loam, slightly saline-aikali, 0 to 1
percent slopes.

(GcA)  Grangeville fine sandy loam, over Traver soils, 0 to 1
percent slopes.

(GdA)  Grangeville fine sandy loam, over Traver soils, slightly
saline-alkali, 0 to 1 percent slopes.

(MrA) Malrguerite loam, slightly saline-alkali, 0 to 3 percent
slopes.

(PbA)  Pachappa fine sandy loam, slightly saline-alkali, 0 to
1 percent slopes.

(PdA) Pachappa sandy loam, slightly saline-alkali, 0 to 1
percent slopes.

(TeA) Temple loam, slightly saline, 0 to 1 percent slopes.

(TcA)  Temple clay loam, slightly saline, 0 to 1 percent slopes.

(TmA) Traver loam, slightly saline-alkali, 0 to 1 percent
slopes.

(TpA) Travgr-Chino complex, slightly saline-alkali, 0 to 1
percent slopes.

(WuA) Wunjey very fine sandy loam, slightly saline-alkali,

0 to 1 percent slopes.

Use and management.—These soils are best suited to
row, forage, grain, and pasture crops that are tolerant
of slightly saline-alkali soils. Grapes, fruits, and nuts,
and other less salt- and alkali-tolerant crops grow un-
evenly and are likely to be short lived and less produc-
tive. Orchards and vineyards should be planted only
on selected sites.

Leaching and applying organic matter and gypsum
or sulfur should remove some of the salts and alkali
from the surface soil. Gypsum or sulfur should be ap-
plied before the crop is planted. Removing excess salts
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and alkali from the subsoil is more difficult, and im-
provement will be more gradual.

Proper irrigation and tail-water disposal are impor-
tant. Leveling should be done carefully, with provision
for surface drainage. Frequent, light irrigations are
best, except for periodic deep leaching as a soil im-
provement practice. Some of these soils have a drain-
age problem.

In other management requirements, these soils are sim-
ilar to those in unit I-1.

Capability unit I1s-7

The soils of this unit occupy the higher, older alluvial
fans and terraces. They are typically deep and well
drained. The texture ranges from sandy loam to loam,
and the subsoil is moderately fine textured. Surface
runoff is very slow to slow, but subsoil drainage is mod-
erately slow. There is a slight erosion hazard.

The soils in this unit are—

(BfA} Borden fine sandy loam, 0 to 1 percent slopes.

{(BmA) Borden loam, 0 to 1 percent slopes.

(RaA) Ramona sandy loam, 0 to 3 percent slopes.

(RbA} Ramona sandy loam, deep over hardpan, 0 to 3 percent

slopes.

Use and management.—These soils are best suited to
shallow-rooted crops, such as grain, row crops, forage
crops, and pasture.

These soils are lower in natural fertility than the
soils in unit I-1. Irrigated crops other than legumes
respond to nitrogen, and legumes respond to phosphorus
and sulfur. Dryfarmed grain responds to nitrogen and
phosphorus. Range grasses benegt from nitrogen and
phlc%phorus, and legumes benefit from phosphorus and
sulfur.

Irrigation water should be applied carefully, to avoid
waterlogging. Little leveling is required.

Organic matter can be supplied and soil structure
maintained by using green-manure crops, crop rotations,
and crop residues. '

Capability unit Ille-1

The soils in this unit occupy the gently sloping older
terraces and upland areas. They are moderately deep,
well-drained sandy loams to loams. The erosion hazard

is slight.
The soils in this unit are—
(AdB)  Ahwahnee and Vista coarse sandy loams, 3 to 8
-percent slopes.
(RaB) Ramona sandy loam, 3 to 8 percent slopes.
(SyB) Sesame sandy loam, 3 to 8 percent slopes.
(SeB) Sesame loam, 3 to 8 percent slopes.
(VsB) Vista-Sesame complex, 3 to 8 percent slopes.
(W{B) Whitney fine sandy loam, 3 to 8 percent slopes.
(WmA) Whitney loam, 0 to 3 percent slopes.
(WmB) Whitney loam, 3 to 8 percent slopes.
(WtB)  Whitney-Trigo fine sandy loams, 3 to 8 percent slopes.
(WrB)  Whitney and Rocklin sandy loams, 3 to 8 percent

slopes.

Use and management.—These soils are suited to grain,
row crops, forage crops, and .pasture. They are not
well suited to deep-rooted deciduous fruit and nut crops.
At present they are used principally for dryfarmed grain
and range. If irrigation water is available, these soils
are best suited to crops that require a moderate rooting
depth.
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Cross-slope cultivation, cover crops, and crop residues
are needed to protect these soils from erosion. Water,
if available, should be applied carefully, either on the
contour or by sprinkler, to avoid erosion and to conserve
moisture.

The natural fertility is moderate. Dryfarmed grain
and range respond to nitrogen and phosphorus. Leg-
umes benefit from phosphorus and sulfur. Irrigated
crops other than legumes respond to nitrogen, and irri-
gated legumes to phosphorus and sulfur. Organic mat-
ter can be supplied and the soil structure maintained
by using green-manure crops, crop rotations, and crop
residues.

If used for range, these soils should be managed like
the soils in unit VIe—4.

Capability unit 111e—<4

The soils in this unit occur on the recent and slightly
older alluvial fans and flood plains. They are droughty
because they are coarse textured. Some are underlain by
a hardpan or a silty substratum, ordinarily at a depth of
more than 3 feet.

These are very rapidly or rapidly permeable, well
drained or somewhat excessively drained soils of low
fertility and low water-holding capacity. The wind
erosion hazard is severe, and water erosion is a hazard
on irrigated slopes of 3 to 8 percent. Some areas are
slightly saline-alkali.

The soils in this unit are—

(AwB)  Atwater loamy sand, moderately deep and deep over
hardpan, 3 to 8 percent slopes.

(AwA)  Atwater loamy sand, moderately deep and deep over
hardpan, 0 to 3 percent slopes.

(CaA)  Cajon loamy sand, 0 to 1 percent slopes.

(CaaA) Cajon loamy sand, slightly saline-alkali, 0 to 1 percent
slopes.

(CbaB) Calhi loamy sand, slightly alkali, 0 to 8 percent slopes.

(CcaA) Calbi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 0 to 3 percent slopes.

(CcaB) Calhi loamy sand, moderately deep and deep over silt,
slightly saline-alkali, 3 to 8 percent slopes.

(CrB) Columbia soils, channeled, 0 to 8 percent slopes.

(HhA)  Hanford sandy loam, moderately deep over sand, 0 to
3 percent slopes.

(TwA) Tujunga loamy sand, 0 to 3 percent slopes.

(TwB) Tujunga loamy sand, 3 to 8 percent slopes.

(TxA)  Tujunga loamy sand, moderately deep and deep over
hardpan, 0 to 3 percent slopes.

(TzB)  Tujunga and Hanford soils, channeled, 0 to 8 percent
slopes.

(TyA) Tujunga loamy sand, moderately deep and deep over
silt, 0 to 3 percent slopes.

(VnA)  Visalia sandy loam, moderately deep over sand, 0 to 8

percent slopes.

Use and management.—The soils in this unit are simi-
lar to those in unit ITe—4 but have lower water-holding
capacity. They are suited to vineyards, row crops, for-
age crops, and pasture. Selected locations are suited to
orchards.

Wind erosion is a. severe hazard if the soils are ex-
posed or improperly managed. Cover crops and mulches
of crop residues help to reduce this hazard. Water ero-
sion resulting from irrigation can be controlled by ir-
rigating with sprinklers or by using a small head and
short runs with furrows or borders. Irrigating by one
of these methods will also reduce loss of water and
leaching of plant nutrients.

The natural fertility is low. Legumes respond to

ghosphorus and sulfur, and other crops to mnitrogen.
pecialty crops, such as potatoes, respond to potash.
Split applications of fertilizer give the best results, Of
the minor elements, zine is deficient for grapes, deciduous
fruits, and nuts. There may also be deficiencies of
manganese and other minor elements. The supply of
organic matter can be maintained by using manure,
green-manure crops, crop rotations, and crop residues.

Areas affected by salts and alkali should be treated
with manure and gypsum or sulfur, then leached.

Leveling ordinarily eliminates much of the difference
in slope. Deep cuts can be made without longtime ef-
fects, except on the soils underlain by a hardpan or
silty substratum.

A number of areas of these soils occur as long, narrow
stringers through areas of finer textured soils. Such
areas are hard to manage and they cause difficulty in
irrigating the finer textured soils. If possible, fields
should be arranged so that these droughty soils can be
irrigated separately, preferably by sprinkler.

Capability unit I1Iw-5

The soils in this unit are moderately deep to shallow,
fine textured, and slowly permeable. They are poorly
to imperfectly drained because they are in basins and
drainageways. Surface drainage is very slow or, in some
areas, ponded. Permeability is slow because of the fine
texture. The erosion hazard is no more than slight.

These soils are associated with the lower terrace soils
that are in unit IVs-3. The individual areas are usually
small, narrow, and depressed, so it is difficult to handle
them separately.

The soils in this unit are—

(AsA) Alamo clay, 0 to 1 percent slopes.
(HmA) Hildreth sandy clay, 0 to 3 percent slopes.
(HnB) Hildreth-San Joaquin complex, 0 to 8 percent slopes.

Use and management.—These soils are suited to grain,
pasture, and shallow-rooted forage crops. Because of
their size and position, most areas are used in the same
way as the well-drained surrounding soils.

These soils need drainage but are difficult to drain
because of their position. Irrigation water should be
applied carefully, to avoid ponding and waterlogging.
Adequate drainage should be provided.

The natural fertility is low, and without adequate
drainage fertilizing is difficult. Grain, pasture, and
range respond to nitrogen and phosphorus. Forage
crops respond to nitrogen. Phosphorus and sulfur are
beneficial to legumes. Organic matter can be supplied
and soil structure maintained by using green-manure
crops, crop rotations, and crop residues.

These soils can be leveled only if the surrounding
soils are being leveled. Sometimes leveling fills in the
depressions and eliminates these contrasting spots within
the areas of well-drained soils.

Capability unit 111s-3

The soils in this unit are similar to those in unit 11s-3,
except that the hardpan or silty substratum is nearer
the surface.

These soils are on the recent alluvial fans and flood
plains and in the basin. They are moderately deep or
deep over the hardpan or silty substratum. They range
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in texture from sandy loam to clay loam. Some are
slightly saline-alkali. Permeability 1s moderately rapid
to moderately slow. In the pan or silty substratum,
however, it is slow to very slow. The natural fertility
is moderate.

The soils in this unit are—

(BzA)  Buchenau loam, 0 to 3 percent slopes.

(BuA) Buchenau fine sandy loam, 0 to 3 percent slopes.

(CoA)  Columbia loamy sand, 0 to 1 percent slopes.

(DmA) Dinuba fine sandy loam, 0 to 1 percent slopes.

(DoA) Dinuba loam, 0 to 1 percent slopes.

(HbA) Hanford fine sandy loam, moderately deep and deep
over hardpan, 0.to 1 percent slopes.

(HgA) Hanford sandy loam, moderately deep and deep over
hardpan, 0 to 3 percent slopes.

(HdA) Hanford (Ripperdan) fine sandy loam, moderately
deep and deep over silt, 0 to 3 percent slopes.

(HcA) Hanford (Ripperdan) fine sandy loam, shallow variant,
0 to 3 percent slopes.

(PoA)  Pozo loam, 0 to 1 percent slopes.

(PhA)  Pozo clay loam, 0 to 1 percent slopes.

Use and management—These soils are best suited to
grain, vineyards, and shallow-rooted row, forage, and
specialty crops.

Care must be used in irrigating these soils because of
their restricted effective depth. Frequent, light irriga-
tions are needed to prevent temporary waterlogging,
formation of a perched water table, and reduced aera-
tion.

Legumes respond to phosphorus and possibly sulfur,
and other crops respond to nitrogen. Some specialty
crops, such as potatoes, respond to potash at the highest
levels of management, but for most crops the soils sup-
ply enough potassium. Organic matter can be supplied
and the soil structure maintained by using green-manure
crops, crop rotations, and crop residues.

Leveling must be done with care. Shallow cuts can
reduce the effective rooting depth, and deeper cuts can
expose the hardpan. Some attempts have been made to
disrupt or eliminate the hardpan to increase the effec-
tive rooting depth. This practice is expensive, and it is
of doubtful benefit because the substratum is consoli-
dated.

Capability unit I11s-5

This unit consists of well-drained, fine-textured soils of
the terraces and uplands. These soils are shallow to mod-
erately deep over bedrock or a hardpan. Slopes are gentle,
drainage is good, and the erosion hazard is slight. Per-
meability is slow because of the clay texture. Natural
fertility is moderate, and all of the soils contain more or
less free lime.

The soils in this unit are—

(JeA) Jesbel clay, 0 to 3 percent slopes.

(JgB) Jesbel gravelly clay, 3 to 8 percent slopes.
(PfA) Porterville clay, 0 to 3 percent slopes.

(PfB) Porterville clay, 3 to 8 percent slopes.
(PgB) Porterville rocky clay, 3 to 8 percent slopes.
(RcA) Raynor clay, 0 to 3 percent slopes.

(RcB) Raynor clay, 3 to 8 percent slopes.

(ZaB) Zaca clay, 3 to 8 percent slopes.

Use and management.—These soils are best suited to
grain, pasture, forage crops, and range.

Legumes respond to phosphorus and sulfur, and other
crops to nitrogen. Dryfarmed grain responds to phos-
phorus and nitrogen. Organic matter can be supplied

and structure maintained by using crop rotations, green-
manure crops, and crop residues.

Irrigation water should be applied carefully, to pre-
vent waterlogging and formation of a perched water
table. Adequate surface drainage should be provided.

Leveling cuts should be shallow because of the re-
stricted depth. No leveling is needed for sprinkler ir-
rigation.

On slopes of 3 to 8 percent, cross-slope farming and
stubble mulching will control erosion.

The range management practices described for capa-
bility unit VIe-1 are applicable.

Capability unit 111s-6

The soils in this unit are similar to those in unit IIs—6
except for being moderately saline or saline-alkali. They
occur on alluvial fans and flood plains and in the basin.
In texture, they range from fine sandy loam to clay loam.
Permeability is moderate to slow. :

The soils in this unit are—

(BkA) Borden fine sandy loam, slightly saline-alkali, 0 to 1
percent slopes.

(BoA)  Borden loam, slightly saline-alkali, 0 to 1 percent slopes.

(CgbA). Chilno loam, moderately saline-alkali, 0 to 1 percent
slopes.

(CfbA) Chino fine sandy loam, moderately saline-alkali, 0 to 1
percent slopes.

(CebA) Chino clay loam, moderately saline-alkali, 0 to 1 per-
cent slopes.

(FbbA) TFoster loams, moderately saline-alkali, 0 to 1 percent
slopes.

(FcbA) Foster loams, moderately deep and deep over Temple
soils, moderately saline-alkali, 0 to 1 percent slopes.

(FabA) TFoster clay loam, moderately saline-alkali, 0 to 1 per-
cent slopes. :

(MsA) Marguerite loam, moderately saline-alkali, 0 to 3 per-
cent slopes.

(MnA) Marguerite clay loam, moderately saline-alkali, 0 to 3
percent slopes.

(RrA)  Rossi silt loam, slightly saline-alkali, 0 to 1 percent
slopes.

(RoA) Ro?si clay loam, slightly saline-alkali, 0 to 1 percent
slopes.

(TnA) Traiver loam, moderately saline-alkali, 0 to 1 percent
slopes.

(TrA) Traver-Chino complex, moderately saline-alkali, 0 to 1
percent slopes.

(WvA) Wunjey very fine sendy loam, moderately saline-

alkali, 0 to 1 percent slopes.

Use and management—These soils are best suited to
grain, row crops, forage crops, and pasture plants that
will tolerate moderate amounts of salts and: alkali. They
are not suited to deep-rooted crops, such as orchard
fruits. Management requirements are about the same
as for the soils in unit I1s-6, except that larger amounts
of water and gypsum or sulfur are needed for reclamation.

Capability unit 111s-8

The soils in this unit occur in nearly level parts of the
basin and the low terraces. They are moderately coarse
textured to moderately fine textured. They are either
shallow to moderately deep or deep over a hardpan or
claypan. Salts and alkali are present throughout the sub-
soil and affect up to 25 percent of the surface soil. Be-
cause of the restricted depth, reclamation is difficult.
Natural fertility is low.

The soils in this unit are—

(BvA)  Buchenau fine sandy loam, slightly saline-alkali, 0 to 3

percent slopes.



MADERA AREA, CALIFORNTA 71

(DpA) - Dinuba-El Peco fine sandy loams, slightly saline-
alkali, 0 to | percent slopes.

(DtA)  Dinuba-El Peco loams, slightly saline-alkali, 0 to 1

* _ percent slopes.

(FeaA) TFresno and El Peco fine sandy loams, slightly saline-
alkali, 0 to 1 percent slopes.

(FfaA) Fresno and El Peco loams, slightly saline-alkali, 0 to 1
percent slopes.

(FgaA) Fresno, El Peco, and Chino soils, slightly saline-
alkali, 0 to 1 percent slopes.

(FkaA) Fresno, El Peco, and Pozo soils, slightly saline-alkali,
0 to 1 percent slopes.

(LeA)  Lewis loam, slightly saline-alkali, 0 to 1 percent slopes.

(PeA)  Pachappa sandy loam, moderately deep and deep over
hardpan, slightly saline-alkali, 0 to 1 percent slopes.

(PsA)  Pozo loam, slightly saline, 0 to 1 percent slopes.

(PkA)  Pozo clay loam, slightly saline, 0 to 1 percent slopes.

Use and management.—These soils are best suited to
shallow-rooted crops that can tolerate slight amounts of
salts and alkali. Row crops, forage crops, grain, and
pasture crops can be grown.

Gypsum or sulfur, together with water, should be used
to move the excess salts and alkali as deep into the subsoil
as possible.

onsiderable care must be used in irrigating these
soils, because of their restricted depth. Frequent, light
irrigations are advisable, to prevent waterlogging, for-
mation of a perched water table, and reduced aeration.
Provision should be made for disposal of tail water, to
prevent ponding.

Leveling should be done carefully, because even shal-
low cuts can reduce still further the effective rooting
depth, and deeper cuts can expose the hardpan.

egumes respond to phosphorus and sulfur, and other
crops respond to nitrogen. Green-manure crops, crop
residues, and crop -rotations will help supply organic
matter and to malntain soil structure.

Capability unit IVe-1

The soils in this unit occur on rolling slopes on the up-
lands and older terraces. They range in texture from
loam to coarse sandy loam. Permeability is moderately
slow to rapid. The natural fertility is moderate. These
soils are steeper, shallower, and more erosive than those
in unit I1Te~1.

The soils in this unit are—

(AaC) Ahwahnee and Auberry coarse sandy loams, 8 to 15
percent slopes.

(AdC)  Ahwahnee and Vista coarse sandy loams, 8 to 15 per-
cent slopes.

(ChD)  Coarsegold loam, 8 to 30 percent slopes.

(SeC) Sesame loam, 8 to 15 percent slopes.

(WfC)  Whitney fine sandy loam, 8 to 15 percent slopes.

(WmC) Whitney loam, 8 to 15 percent slopes.

(WrC) Whlitney and Rocklin sandy loams, 8 to 15 percent
slopes. )

(WoC)  Whitney and Rocklin gravelly sandy loams, 3 to 15

percent slopes.

Use and management—These soils are best suited to
dryfarmed grain, range, irrigated pasture, and forage
crops. At present they are used for hay, grain, and
range.

In fertilizer requirements and other management needs,
these soils are similar to those of uhit ITle-1. If dry-
farmed, they should be in permanent cover 3 out of 4
years. If used for range, they should be managed like
the soils in unit VIe-4. If water for irrigation should
become available, only close-growing crops should be
grown, and those only under very careful management.
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Capability unit 1Ve-3

The soils of this unit occupy the rolling, older alluvial
fans and terraces. They are shallow, moderately coarse
textured to medium textured, gravelly in places, and slow-
ly permeable. The Montpellier soils are slightly deeper
than the other soils in the unit. Runoff is slow to medium,
and the erosion hazard is moderate to severe. Natural
fertility is low.

The soils in this unit are—

(CuB) Cometa sandy loams, 3 to 8 percent slopes.

(CuC) Cometa sandy loams, 8 to 15 percent slopes.

(CsB) Cometa gravelly sandy loam, 3 to 8 percent slopes.

(CtB) Cometa loam, 3 to 8 percent slopes.

(CwB) Cometa-Whitney sandy loams, 3 to 8 percent slopes.

(CwC) Cometa-Whitney sandy loams, 8 to 15 percent slopes.

(CyB) Corning gravelly loam, 3 to 8 percent slopes.

(MtB) Montpellier coarse sandy loam, 3 to 8 percent slopes.

(MtC) Montpellier coarse sandy loam, 8 to 15 percent slopes.

(RdC) Redding gravelly loam, 3 to 15 percent slopes.

(RfC) Redding gravelly sandy loam, 3 to 15 percent slopes.

(RgC) Redding-Raynor complex, 3 to 15 percent slopes.

(ScB) San Joaquin-Whitney sandy loams, 0 to 8 percent
slopes. ‘

(TuB) Trigo fine sandy loam, 3 to 8 percent slopes.

(TuC) Trigo fine sandy loam, 8 to 15 percent slopes.

(TvB) Trigo-Cometa sandy loams, 3 to 8 percent slopes.

Use and management.—These soils are best suited to
dryfarmed grain, range, forage crops, and irrigated pas-
ture. Irrigated pasture is the best use.

Measures to control erosion are essential because of the
shallowness and the rolling slopes. Cross-slope farmin
and the use of crop residues will help protect cultivate§
areas. Proper use is adequate protection against erosion
of range.

Dryfarmed grain responds to phosphorus and nitro-
gen. Dryland range or irrigated pasture responds to
nitrogen, phosphorus, and sulfur. The supply of organic
matter can be maintained and the structure preserved by
growing green-manure crops, by rotating crops, and by
using crop residues.

If these soils are irrigated, careful practices are re-

uired to prevent erosion and water loss. Frequent
light applications are best, because of the low available
water holding capacity. Sprinkling is the best method,
but contour irrigation may also be used.

Capability unit 1Ve4

This unit consists of very deep, coarse-textured soils
of the alluvial fans and low terraces. These soils are
similar to those in unit I1Te-4 but are coarser textured,
more droughty, and lower in fertility.

The soils in this unit are—

(DeB) Delhi sand, 3 to 8 percent slopes.
(DeA) Delhisand, O to 8 percent slopes.
(DfA)  Delhi sand, moderately deep and deep over hardpan,

0 to 3 percent slopes.

Use and management—These soils are best suited to
deep-rooted crops, such as alfalfa and orchard and vine-
yard crops. In management needs they are similar to
the soils in unit IITe—4, except that more frequent, light
applications of water are needed. Slopes that cannot be
leveled to less than 1 percent should be irrigated by
sprinklers, because the large heads of water necessary
for surface irrigation could result in severe erosion. Ade-
quate cover should be muaintained at all times to control
wind erosion.
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Capability unit 1Vw-6

The soils in this unit are deep, moderately coarse
textured to moderately fine textured, moderately to slowly
permeable, and strongly saline-alkali. Salts and alkali
are present throughout the subsoil and affect more than 70
percent of the surface soil. These soils have a drainage
problem. Reclamation is difficult because of the strong
concentrations of salts and alkali and the drainage prob-
lem. Vegetation is scant or lacking over large areas.

The soils in this unit are—

(CgcA) Chino loam, strongly saline-alkali, 0 to 1 percent
(FbcA) Fos;t?g'esl.oams, strong]y-saline-alkali, 0 to 1 percent
(FacA) F()Ss}g(g'eiiay loam, strongly saline-alkali, 0 to 1 percent
(FdcA) Fosslggs%hino loams, strongly saline-alkali, 0 to 1 per-

cent slopes.

(RtA)  Rossi silt loam, strongly saline-alkali, 0 to 1 percent
slopes.

(RsA)  Rossi silt loam, moderately saline-alkali, 0 to 1 percent
slopes.

(RpA) Rossi clay loam, strongly saline-alkali, 0 to 1 percent
slopes.

Use and management.—These soils are best suited to
crops that will tolerate strong concentrations of salts and
alkali, such as grain, milo, and irrigated pasture.

Management practices are the same as for unit IVs-6,
but drainage is essential for these soils. Drainage ade-
quate to keep the water table at a safe level should be
provided.

Large areas of these soils are used as range and should
be managed like the soils in unit VIs-8.

Capability unit 1Vs-3

The soils in this unit are on the gently sloping or undu-
lating old terraces. They are moderately coarse textured
to moderately fine textured and slowly to very slowly
permeable. Ordinarily, they are shallow over hardpan or
claypan, or both. The surface soils are readily penetrated
by Foots and water, but the subsoils are almost impervious.
Included are small tracts of a slightly saline-alkali Lewis
soil in complex association with a Madera soil.

The soils in this unit are—

(CuA) Cometa sandy loams, 0 to 3 percent slopes.

(CyA) Corning gravelly loam, 0 to 3 percent slopes.

(JyA)  Jesbel gravelly clay loam, 0 to 3 percent slopes.

(MaA) Madera fine sandy loam, 0 to 3 percent slopes.

(MbA) Madera loam, 0 to 3 percent slopes.

(MdA) Madera-Lewis complex, slightly saline-alkali, 0 to 1
percent slopes.

(McA) Madera-Alamo complex, 0 to 1 percent slopes.

(RdA) Redding gravelly loam, 0 to 3 percent slopes.

(SaA)  San Joaquin sandy loams, 0 to 3 percent slopes.

(SbA)  San Joaquin-Alamo complex, 0 to 3 percent slopes.

Use and management.—These soils are best suited to
shallow-rooted crops, such as forage crops, pasture, grain,
and range. In management needs they are similar to the
soils in unit ITTs-3, but they need gréater care in irrigation
and land leveling. Because of the low available moisture
holding capacity, frequent light applications of water are
necessary to prevent waterlogging, a temporarily perched
water table, and reduced aeration.’

Capability unit IVs—-4

The soils in this unit are on recent alluvial fans and
flood plains and in the basin. They are coarse textured,
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very rapidly permeable, somewhat excessively drained,
and low in available moisture holding capacity. Some
are underlain by a silty substratum at depths of more
than 36 inches. Salts and alkali are present throughout
the subsoil and affect from 25 to 70 percent of the sur-
face soil as well.

The soils in this unit are—

{CabA) Cajon loamy sand, moderately saline-alkali, O to 1 per-
cent slopes.

(CbbB) Calhi loamy sand, moderately alkali, 0 to 8 percent
slopes.

(CcbA) Calhi loamy sand, moderately deep and deep over silt,
moderately saline-alkali, 0 to 3 percent slopes.

(CcbB) Calhi loamy sand, moderately deep and deep over silt,

moderately saline-alkali, 3 to 8 percent slopes.

Use and management.—These soils are best suited to
salt- and alkali-tolerant, irrigated forage and pasture
Crops.

For reclamation, moderate amounts of gypsum or sulfur
and lime are required. Other management requirements
are the same as for unit ITTe-4.

Capability unit IVs-6

The soils in this unit occur on recent alluvial fans, on
flood plains, and in the basin. They are deep to very
deep, medium textured, moderately permeable, and
strongly saline-alkali. The natural fertility is moderate.
Salts and alkali are present throughout the subsoil and
affect more than 70 percent of the surface soil. Vegeta-
tion is scant or almost entirely lacking over large areas.

The soils in this unit are—

{ToA} Traver loam, strongly saline-alkali, 0 to 1 percent
slopes.

(WxA) Wunjey very fine sandy loam, strongly saline-alkali,
0 to 1 percent slopes.

(WyB) Wunjey very fine sandy loam, strongly saline-alkali,

channeled, 1 to 8 percent slopes.

Use and management—These soils are best suited to
cr%ps that will tolerate strong concentrations of salts
and alkali, such as irrigated pasture and forage crops.

Large amounts of gypsum or sulfur are required for
reclamation. Surface and subsurface drainage should be
provided to dispose of excess water. Deep leaching with
excess water will help move. the salts down and out of
the soil.

Grain and grass respond to nitrogen, and legumes re-
spond to phosphorus and sulfur. Organic matter should
be added by using crop residues, rotating crops, and
applying manure. Organic matter aids in the reclama-
tion of these soils.

At present, large areas of these soils are used as range
and should be managed like the soils in unit VIs-8.

Capability unit 1Vs-8

The soils in this unit occur in the basin, on alluvial
fans, and on low terraces. They are moderately coarse
textured to moderately fine textured and are shallow
over a hardpan, a claypan, or both. Salts and alkali
are present throughout the subsoil and affect 25 to 70
percent of the surface soil.

The soils in this unit are—

(CdaA) Calhi loamy sand, shallow over hardpan variant,
moderately saline-alkali, 0 to 1 percent slopes.
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(DsA)  Dinuba-El Peco fine sandy loams, moderately saline-
alkali, 0 to 1 percent slopes.

(DuA) Dinuba-El Peco loams, moderately saline-alkali, 0 to
1 percent slopes.

(FebA) TFresno and EI Peco fine sandy loams, moderately
saline-alkali, 0 to 1 percent slopes.

(FfbA) Fresno and El Peco loams, moderately saline-alkali,
0 to 1 percent slopes.

(FgbA) Fresno, El Peco, and Chino soils, moderately saline-
alkali, 0 to 1 percent slopes,

(FhbA) Fresno, El Peco, and Lewis soils, moderately saline-
alkali, 0 to 1 percent slopes.

(FkbA) Fresno, El Peco, and Pozo soils, moderately saline-
alkali, 0 to 1 percent slopes.

(LwA) Levlvis loam, moderately saline-alkali, 0 to 1 percent
slopes.

gPtA) Pozo loam, moderately saline, 0 to 1 percent slopes.

PmA) Pozlo clay loam, moderately saline, 0 to 1 percent
slopes.

(TsA)  Traver, Fresno, and El Peco fine sandy loams, mod-

erately saline-alkali, 0 to 1 percent slopes,

Use and management.—These soils are best suited to
shallow-rooted crops that will tolerate moderate concen-
trations of salts and alkali. They are commonly used for
grain and pasture.

Reclamation is very difficult. The same practices are
required as for the soils in unit ITIs-8, but larger
amounts of gypsum or sulfur and water are needed,

If used as range, these soils should be managed like
those in unit VIs-8.

Capability unit Vie-1

The soils of this unit occur on rolling to steep areas in
the uplands and are underlain by basic rock or mica schist.
They are generally rocky, medium textured, and mod-
erately deep to deep over bedrock, The moisture-holding
capacity and inherent fertility are moderate.

he soils in this unit are—

(CkD) Coarsegold rocky loam, 15 to 30 percent slopes.
ETkC) Trabuco rocky loam, 8 to 15 percent slopes.
ThE) Trabuco loam, 15 to 45 percent slopes.

Use and_management.—These soils are best suited to
grazing. Selected areas are suitable for reseeding with
grasses and legumes.

Proper use of the range, particularly proper stocking,
is essential for maximum production and erosion control,
If range has been properly grazed, the vegetation has a
E“t"hy appearance at the end of the grazing season.

ivestock should be kept off the range In spring until
the grass is at least 4 inches high. About 2 inches of
stubble should be left at the end of the grazing period.
Adequate water should be provided, and salt should be
so placed as to improve distribution of livestock. Cross
fencing is essential to obtain proper distribution of live-
stock and use of forage.

Fertilizer increases the quantity and quality of forage
and lengthens the grazing season. Grasses respond to
nitrogen, and legumes respond to phosphorus and sulfur.
Removing brush and scrub trees from selected sites in-
creases production and improves the plant cover.

The condition of the annual grasses shows whether the
range has been well managed. The following is a guide
for determining when the range is producing at maxi-
mum,

1. The plant cover is—

a. Approximately 70 percent desirable plants, such
as soft chess, wild oats, burclover, filaree, and
small amounts of perennial grasses.

b. Approximately 20 percent less desirable plants,
such as ripgut brome, fescues, bluegrass, lupines,
and mouse barley.

¢. Approximately 10 percent undesirable é)lants,

such as nitgrass, fiddleneck, tarweed, and pop-
cornflower.
2. The vegetation covers 60 to 75 percent of the sur-
face.

3. There is little or no evidence of erosion.

4. Litter and residue are abundant, and there is partly
decomposed vegetation on the ground.

5. Untouched or partly grazed plants are evident, and
the range has a patchy appearance at the end of
the grazing season.

Capability unit Vie—4

The soils in this unit occupy sloping to hilly areas on
terraces, and on the uplands. They were derived from
old granitic alluvium or residuum from granitic bedrock.
The elevation ranges from 500 to 3,500 feet. The vege-
tation consists of blue oaks, live oaks, Digger pines, and
annual grasses and herbs,

These soils are moderately coarse textured and. are
moderately deep to deep over bedrock. On some, rock
outcrops are common. Ii’ermeabili‘oy is moderately rapid
to moderately slow. The moisture-holding capacity and
natural fertility are moderate to low.

The soils in this unit are—

(AaD) Ahwahnee and Auberry coarse sandy loams, 15 to 30
percent slopes.
(AbD) Ahwahnee and Auberry rocky coarse sandy loams, 8
to 30 percent slopes.
(AbB)  Ahwahnee and Auberry rocky coarse sandy loams, 3
to 8 percent slopes.
(AdD)  Ahwahnee and Vista coarse sandy loams, 15 to 30 per-
cent slopes.
(AeB) Ahwahnee and Vista rocky coarse sandy loams, 3 to
8 percent slopes.
(AeD) Ahwahnee and Vista rocky coarse sandy loams, 8 to
30 percent; slopes,
HoD) Holland sandy loam, 15 to 30 percent slopes.
SnB)  Sesame rocky sandy loam, 3 to 8 percent slopes.
SkC)  Besame rocky loam, 8 to 15 percent slopes.
(WnD) -Whitney sandy loam, 15 to 30 percent slopes, eroded,

Use and management—These soils are best suited to
grazing. ‘The Holland soil is also well suited to timber.

Proper use of the range, particularly proper stocking,
is essential for maximum production and erosion control.
If range has been properly grazed, the vegetation has a
patchy appearance at the end of the grazing season. The
vegetation should be at least 4 inches high before graz-
ing is allowed, and approximately 2 inches of stubble
should remain at the end of the grazing period, Ade-
quate watering places should be provided over the range,
and salt should be so placed as to improve distribution
of grazing.

Fertilizer increases the quantity and quality of forage
and lengthens the grazing season. Fertility studies have
shown a nitrogen geﬁciency for grasses and phosphorus
and sulfur deficiencies for legumes, ’

Removing brush and scrub trees from selected sites in-
creases production and improves plant cover. Reseed-
ing after clearing is desirable. Areas that have been
overgrazed or cultivated should also be reseeded to suit-
able grasses and legumes.

Cross fencing is essential to obtain proper distribution
of livestock and use of forage.
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The condition of the range shows whether it has been
well managed. The following is a guide for determin-
ing whether the range is producing at maximum.

1. The plant cover is—

a. Approximately 70 percent desirable plants, such
as soft chess, wild oats, burclover, filaree, and
small amounts of perennial grasses.

b. Approximately 20 percent less desirable plants,
such as ripgut brome, fescues, annual bluegrass,
mouse barley, and lupines.

c. Approximately 10 percent undesirable plants,
such as nitgrass, fiddleneck, tarweed, and pop-
cornflower.

2. The vegetation covers 55 to 70 percent of the sur-
face.

3. There is little or no evidence of erosinu,

4. Litter and residue are abundant, and there is partly
decomposed vegetation on the ground.

5. Untouched or partly grazed plants are evident, and
the range has a patchy appearance at the end of the
grazing season.

Capability unit VIs-6

The soils in this unit occupy recent alluvial fans, flood
plains, and basin areas. They are very rapidly permea-
ble, somewhat excessively drained, and low in moisture-
holding capacity. Some are underlain by a silty substra-
tum at moderate depths. Salts and alkali are present
throughout the subsoil and affect more than 70 percent
of the surface soil.

The soils in this unit are—

{CacA}) Cajon loamy sand, strongly saline-alkali, 0 to 1 per-
cent slopes.
{CccA) Calhi loamy sand, moderately deep and deep over silt,

strongly saline-alkali, 0 to 3 percent slopes.

Use and management.—These soils are used mainly for
range. The vegetation consists of saltgrass, pickleweed,
alkali sacaton, jackass clover, and other salt- and alkali-
tolerant plants. Large areas have little or almost none.

Capability unit VIs-8

The soils in this unit occupy areas in the basin, on the
alluvial fans, and on low terraces. They are moderately
coarse textured to moderately fine textured and are
t{pically shallow to moderately deep over a hardpan, a
claypan, or both. They are strongly saline-alkali. Salts
and alkali are present throughout the subsoil and affect
more than 70 percent of the surface soil.

The soils in this unit are—

(ByA) Buchenau fine sandy loam, strongly saline-alkali, 0 to
3 percent, slopes.

(EdA) El Peco-Dinuba fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes.

(FecA) Fresno and El Peco fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes.

(FfcA) TFresno and El Peco loams, strongly saline-alkali, 0 to
1 percent slopes.

(FhcA) TFresno, El Peco, and Lewis soils, strongly saline-
alkali, 0 to 1 percent slopes.

(PvA)  Pozo loam, strongly saline, 0 to 1 percent slopes.

(PnA) Pozo clay loam, strongly saline, 0 to 1 percent slopes.

(TtA)  Traver, Fresno, and El Peco fine sandy loams, strongly

saline-alkali, O to 1 percent slopes.

Use and management.—These soils are used mainly for
range. The vegetation consists of saltgrass, alkali saca-
ton, jackass clover, and other alkali-tolerant plants.
Large areas have little or almost no vegetation.

Capability unit VIile-1
The soils in this unit occur on very steep upland areas
underlain by basic rocks or mica schist. They are usu-
ally rocky, medium textured, and moderately deep to
deep over bedrock. The moisture-holding capacity and
natural fertility are moderate.
The soils in this unit are—
(ChF)
(CKF)
{TKF)
Use and management—These soils are best suited to
grazing. In general, the management practices dis-
cussed under unit VIe-1 apply. Reseeding and fertiliz-
ing, however, are not practical, and, because of the very
steep slopes, more residue is needed to protect the soils
from erosion. About 3 to 4 inches of stubble should
be left at the end of the grazing season.
The following is a guide for determining whether the
range is producing at maximum.
1. The plant cover is—

a. Approximately 70 percent desirable plants, such
as clover, filaree, and some perennial grasses.

b. Approximately 20 percent less desirable plants,
such as ripgut brome, fescues, bluegrass, lupines,
and mouse barley.

c. Approximately 10 percent undesirable plants,
such as nitgrass, tarweed, fiddleneck, and pop-
cornflower.

2. The vegetation covers 60 to 75 percent of the sur-
face.
There is little or no evidence of erosion.
. Litter and residue are abundant.
Untouched and partly grazed plants are evident,
and the range has a patchy appearance at the end
of the grazing season.

Capability unit VIle-3

The soils in this unit occur on gently to steeply sloping
upland areas. They are shallow to very shallow. The
fertility and water-holding capacity are low.

The soils in this unit are—

Coarsegold loam, 45 to 75 percent slopes.
Coarsegold rocky loam, 30 to 75 percent slopes.
Trabuco rocky loam, 45 to 75 percent slopes.

ot 00

(DbD) Daulton loam, 8 to 30 percent slopes.

(DaD) Daulton fine sandy loam, 8 to 30 percent slopes.

(DaB) Daulton fine sandy loam, 3 to 8 percent slopes.

(DaE) Daulton fine sandy loam, 30 to 45 percent slopes.

(DcB)  Daulton rocky fine sandy loam, 3 to 8 percent slopes.

(DcE)  Daulton rocky fine sandy loam, 30 to 45 percent slopes.

(WaB) Whiterock rocky fine sandy loam, 3 to 8 percent slopes.

(Wak) Whliterock rocky fine sandy loam, 30 to 45 percent
slopes.

(WbD) Whliterock very-rocky fine sandy loam, 8 to 30 percent
slopes.

Use and management.—These soils are suited only to
grazing. Yields are low because of droughtiness, shallow-
ness, and low fertility. Reseeding and fertilizing are not
practical.

The following is a guide for determining whether the
range is producing at maximum..
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1. The plant cover 15—

a. Approximately 70 percent desirable plants, such
as soft chess, burclover, and filaree.

b. Approximately 20 percent less desirable plants,
such as ripgut brome, red brome, fescues, mouse
barley, and annual lupines.

c. Approximately 10 percent undesirable plants,
such as fiddleneck, popcornflower, tarweed, and

nitgrass.
2. The vegetation covers 60 to 75 percent of the sur-
face.
3. There is little or no active erosion.
4. There is partly decomposed vegetation on the
ground.
5. Untouched or partially grazed plants are evident,

and the range has a patchy appearance at the end
of the grazing season.

Capability unit Vile-4

The soils in this unit occur on hilly to steep uplands.
Their parent material was derived from granitic rocks.
They are moderately deep to deep over bedrock. Rock
outcrops are common. The moisture-holding capacity
and inherent fertility are moderate.

The soils in this unit are—

(AbE) Ahwahnee and Auberry rocky coarse sandy loams, 30
to 45 percent slopes.

(AcD) Ahwahnee and Auberry very rocky coarse sandy
loams, 15 to 30 percent slopes.

(AcF) Ahwahnee and Auberry very rocky coarse sandy
loams, 30 to 75 percent slopes.

(AeE)  Ahwahnee and Vista rocky coarse sandy loams, 30 to
45 percent slopes.

(ArD)  Ahwahnee and Vista very rocky coarse sandy loams,
15 to 30 percent slopes.

(ArF)  Ahwahnee and Vista very rocky coarse sandy loams,
30 to 75 percent slopes.

(HoE) Holland sandy loam, 30 to 45 percent slopes.

(HrE) Holland rocky sandy loam, 30 to 45 percent slopes.

(TgF)  Tollhouse rocky coarse sandy loam, 30 to 75 percent

slopes.

Use and management.—These soils are suited to grazing.
The Holland soils are also well suited to timber. In
general, the range management practices discussed under
unit VIe-4 apply. Reseeding and fertilizing, however,
are not practical, and more residue should be left to
protect the soils from erosion. About 3 to 4 inches of
stubble should be left on the range at the end of the
grazing season.

The guide for determining the condition of the range
is the same as for unit VIe—4.

Capability unit VIle-9

The soils in this unit are on gently sloping to hilly
uplands. They are rocky, stony, or gravelly, shallow to
very shallow sandy loams and loams.

The soils in this unit are—

(HkB) Hideaway very stony loam, 0 to 8 percent slopes.
(HkD) Hideaway very stony loam, 15 to 30 percent slopes.
(HsB)  Hornitos gravelly sandy loam, 3 to 8 percent slopes.
(HsD) Hornitos gravelly sandy loam, 8 to 30 percent slopes.
(HvD) Hornitos very rocky sandy loam, 8 to 30 percent slopes.
(RmB) Rocklin rocky sandy loam, pumiceous variant, 3 to 8
percent, slopes.
(RmD) Rocklin rocky sandy loam, pumiceous variant, 8 to 30

percent slopes.

Use and management. —These soils are used for range,
but they produce little forage.

Capability unit VIIIs-1

This unit consists of the areas not suited to commercial
production of plants.
The miscellaneous land types in this class are—

(Gp) Gravel pits.
(Rh) Riverwash.
(Rk) Rock land, Hornitos soil material.

(TH
Use and management.—These land types should be
managed so as to increase their value as wildlife habitats,
as parts of watersheds, and as recreational areas. Some
may be sources of material used in highway and other
construction. The areas that have plant cover should be
protected from fire.

Terrace escarpments.

Other Soil Groupings and Ratings °

The nature of a large number of soils is more easily
remembered if soils that have similar properties are
grouped. Table 2 shows how the soils in the Madera
Area are grouped by kind of profile, by natural land
type, and according to the Storie index ratings and
grades. An explanation of the groupings and of the
rating and grading factors follows.

® This subsection prepared by R. EARL StTorIg, professor of soils,
University of California, Berkeley.
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TasLe 2.—Soil profile groups, natural land types, and Storie index

[Soil profile groups explained in text, p.82; natural land types explained in text, p.82 and in table 3; Storie index ratings and grades

explained in text, p.82]

Storie index

Soil Natural Rating factors
Map Soil profile land
symbol group type Index
Factor B Factor X| rating | Grade
Factor A| (tex- [(Factor C| (other
(profile) | ture) (slope) | condi-
tions)
AaC Ahwahnee and Auberry coarse sandy loams, 8 to
15 percent SlOPeS. oo oo VIiI E, 75 90 85 100 57 3
AaD Ahwahnee and Auberry coarse sandy loams, 15 to
30 percent slopes._ . ..o oL _ E e e 47 | ...
AbD Ahwahnee and Auberry rocky coarse sandy loams,
8 to 30 percent slopes_ - - .. __ . ___.______. VII E, 75 60 80 90 32 4
AbE Ahwahnee and Auberry rocky coarse sandy loams,
30 to 45 percent slopes. - - - . ________.____ VII E; 60 60 30 80 9 6
AbB Ahwahnee and Auberry rocky coarse sandy loams,
3 to 8 percent slopes._ - - _________________ VII E, 75 60 95 100 42 3
AcD Ahwahnee and Auberry very rocky coarse sandy
loams, 15 to 30 percent slopes_________.________ VII Ep 60 40 70 90 15 5
AcF Ahwahnee and Auberry very rocky coarse sandy
loams, 30 to 75 percent slopes_.________.______ VII Ey 55 40 45 90 9 6
AdC Ahwahnee and Vista coarse sandy loams, 8 to 15
percent S10pes_ ... o ______. VII Ey 60 90 90 100 49 3
AdD Ahwahnee and Vista coarse sandy loams, 15 to 30
percent slopes.__ . . - . .._______ VIIL E, 60 90 70 100 39 4
AdB Ahwahnee and Vista coarse sandy loams, 3 to 8 per-
cent slopes. - . __ VII E, 60 90 95 100 51 3
AeD Ahwahnee and Vista rocky coarse sandy loams, 8
to 30 percent slopes_ ... __ . ____________. VII k. 60 60 80 90 25 4
AeB Ahwahnee and Vista rocky coarse sandy loams, 3
to 8 percent slopes.____ .. __________________ VII E, 70 60 95 100 39 4
AeE Ahwahnee and Vista rocky coarse sandy loams, 30
to 45 percent slopes. .. ... ________ VII Ey, 60 60 40 80 11 5
ArD Ahwahnee and Vista very rocky coarse sandy
loams, 15 to 30 percent slopes____._ . __________ VIiI E;2 50 40 70 90 13 5
ArF Ahwahnee and Vista very rocky coarse sandy
loams, 30 to 75 percent slopes_.___ . ______._.___ VII B 45 40 50 90 8 6
AsA Alamo clay, 0 to 1 percent slopes_. .- . __.__._. A% Cu 30 60 100 70 13 5
AtB Atwater loamy sand, 3 to 8 percent slopes___._____ 11 As 95 80 90 100 68 2
AtA Atwater loamy sand, 0 to 3 percent slopes.._._____ 11 A; 95 80 100 100 76 2
AwB Atwater loamy sand, moderately deep and deep
over hardpan, 3 to 8 percent slopes_______._____ 11 Ay 90 80 90 100 65 2
AwA Atwater loamy sand, moderately deep and deep
over hardpan, 0 to 3 percent slopes_ .. _.___.____ 11 Aqn 90 80 100 100 72 2
BeA Bear Creek loam, 0 to 3 percent slopes______.____ 111 Ag 90 100 100 80 72 2
BfA Borden fine sandy loam, 0 to 1 percent slopes.____ 111 A, 85 100 100 100 85 1
BkA Borden fine sandy loam, slightly saline-alkali, 0 to
1 percent slopes. . .- _.__.. 111 Ayss 85 100 100 80 68 2
BmA Borden loam, 0 to 1 percent slopes. - _____._._ 111 A, 85 100 - 100 100 85 1
BoA Borden loam, slightly saline-alkali, 0 to 1 percent
SlOPES oo o e 111 Ay gs 85 100 100 80 68 2
BzA Buchenau loam, 0 to 3 percent slopes_ ___________ ) Cis 30 100 100 95 28 4
BuA Buchenau fine sandy loam, 0 to 3 percent slopes__{ V Cis 30 100 100 95 28 4
BvA Buchenau fine sandy loam, slightly saline-alkali,
0 to 3 percent SlIOPeS.- o ccee o oo oo A\ Ciz-2e 30 100 100 70 21 4
ByA Buchenau fine sandy loam, strongly saline-alkali,
0 to 3 percent slopes_ . . __._____ \'4 Cii-2a 30 100 100 19 6 6
CaA Cajon loamy sand, 0 to 1 percent slopes__________ I Aj 90 80 100 90 64 2
CaaA Cajon loamy sand, slightly saline-alkali, 0 to 1 per- )
cent SlOPeS . - - - - I Ag—2s 90 80 100 75 54 3
CabA Cajon loamy sand, moderately saline-alkali, 0 to
1 percent slopes. -« oo - I Asom 100 80 100 40 32 4
CacA Cajon loamy sand, strongly saline-alkali, 0 to 1
percent slopes_. . _ s _ e ____ I As—24 100 80 100 20 16 5
CbaB Calhi loamy sand, shghtly alkali, 0 to 8 percent
SlOPeS - - e e II As—zs 90 80 90 70 45 3
CbbB Calhi loamy sand, moderately alkali, 0 to 8 per-
cent 8lopes._ - - - e II As—om 90 80 90 40 26 4
CcaA Calhi loamy sand, moderately deep and deep over
silt, slightly salme-alkah, 0 to 3 percent slopes._| II Ay-gs 90 80 100 70 50 3



MADERA AREA, CALIFORNIA

TasLe 2.—Soil profile groups, natural land types, and Storie index—Continued

77

Map
symbol

CcaB
CcbA

CcbhB

CccA
CdaA

CgA
CgaA

CgbA
CgcA

CfA
CfaA

CfbA

CeA
CeaA

CebA

ChD
ChF
CkD
CkF
CmA
CmtA

CmdA

CrB
CoA
CotA

CpA
CpdA

CuB
CuC
CuA
CsB

CtB

CwB
cwC

CyA

DbD
DaD
DaB
Dak
DcB

DcE

DeB
DeA

Storie index

Soil Natural Rating factors
Soil profile land
group type Index | Grade
Factor B Factor X| rating

Factor A| (tex- [Factor C| (other
(profile) | ture) (slope) | condi-

tions)

Calhi loamy sand, moderately deep and deep over

silt, slightly saline-alkali, 3 to 8 percent slopes._.| IT Aji—2a 90 80 90 70 45 3
Calhi loamy sand, moderately deep and deep over

silt, moderately saline-alkali, 0 to 3 percent

slopes. . _ - oo 1T All—om 90 80 100 40 29 4
Calhi loamy sand, moderately deep and deep over

silt, moderately saline-alkali, 3 to 8 percent

slopes._ . o e 11 Ajl—om 90 80 90 40 26
Calhi loamy sand, moderately deep and deep over

silt, strongly saline-alkali, 0 to 3 percent slopes__] 11 Aj-2a 90 80 100 20 14
Calhi loamy sand, shallow over hardpan variant,

moderately saline-alkali, 0 to 1 percent slopes__ .| II Bis—om 30 80 100 36 9
Chino loam, 0 to 1 percent slopes_______.___._____ 11 N 95 100 100 100 95
Chino loam, slightly saline-alkali, 0 to 1 percent

slopes___ - il 11 Bi-2s 95 100 100 80 76
Chino loam, moderately saline-alkali, 0 to 1 per-

cent slopes_ _ _ . . _____ . .__. 11 Bi—om 95 100 100 60 57
Chino loam, strongly saline-alkali, 0 to 1 percent

slopes. .- .. . IT Bi—sa 95 100 100 30 28
Chino fine sandy loam, 0 to 1 percent slopes___.___ 11 1 95 100 100 100 95
Chino fine sandy loam, slightly saline-alkali, 0 to 1

percent slopes__ _ _ _ _ . ___.___ ____________ 11 Bi-2s 95 100 100 80 76
Chino fine sandy loam, moderately saline-alkali, 0 "

to 1 percent slopes__ . o e a_ 11 Biwom 95 100 100 40 38
Chino clay loam, 0 to 1 percent slopes__ .. _.______ 11 B, 95 85 100 95 77
Chino clay loam, slightly saline-alkali, 0 to 1 per-

cent slopes ... . _____ 11 Bi-ss 95 85 100 66 54
Chino clay loam, moderately saline-alkali, 0 to 1

percent slopes. .. ___ oo .. 11 Bioom 95 85 100 40 32
Coarsegold loam, 8 to 30 percent slopes_ . .__._.__ VII E, 75 100 80 90 54
Coarsegold loam, 45 to 75 percent slopes. . _._____ VII E, 75 100 25 100 19
Coarsegold rocky loam, 15 to 30 percent slopes._._| VII Ep 70 80 70 100 33
Coarsegold rocky loam, 30 to 75 percent slopes.._.| VII Eis 70 80 20 100 11
Columbia fine sandy loam, 0 to 1 percent slopes_.__| 1 1 100 100 100 90 90
Columbia fine sandy loam, moderately deep and

deep over Temple soils, 0 to 1 percent slopes__.| I A, 100 100 100 80 80
Columbia fine sandy loam, moderately deep and

deep over hardpan, 0 to 1 percent slopes_______ 1 Ay 90 100 100 90 81
Columbia soils, channeled, 0 to 8 percent slopes._.| I Ajs—sen 90 50 100 70 32
Columbia loamy sand, 0 to 1 percent slopes___.___ I 5 90 80 100 100 72
Columbia loamy sand, over Temple soils, 0 to 1

pereent SIOPeS._ . . ... I Ag 100 80 100 90 72
Columbia sandy loam, 0 to 1 percent slopes..._._. I Ay 100 95 100 100 95
Columbia sandy loam, moderately deep over sand,

0 to 1 percent slopes_ - __ . ________ 1 Ay 90 95 100 100 86
Cometa sandy loams, 3 to 8 percent slopes__..____ v Dy 50 95 90 100 43
Cometa sandy loams, 8 to 15 percent slopes_______ v D, 50 95 85 100 40
Cometa sandy loams, 0 to 3 percent slopes......__ Vv Dy 50 95 100 100 48
Cometa gravelly sandy loam, 3 to 8 percent slopes_.| IV D 50 70 90 100 32
Cometa loam, 3 to 8 percent slopes_ . _ . _________ v Dy 50 100 90 100 45
Cometa-Whitney sandy loams, 3 to 8 percent slopes_| IV Dy 55 100 90 100 51
Cometa-Whitney sandy loams, 8 to 15 percent

slopes._ - - e IV Dy 55 100 80 100 43
Corning gravelly loam, 0 to 3 percent slopes_.__._ v Dy, 60 70 100 100 42
Corning gravelly loam, 3 to 8 percent slopes. __.._ v Dy 60 70 90 100 36
Daulton loam, 8 to 30 percent slopes____.________ VIII Es 40 100 80 100 32
Daulton fine sandy loam, 8 to 30 percent slopes..._| VIII Es 40 100 80 100 32
Daulton fine sandy loam, 3 to 8 percent, slopes..._| VIIT Es 40 100 90 100 36
Daulton fine sandy loam, 30 to 45 percent slopes_._| VIII Es 40 100 45 100 18
Daulton rocky fine sandy loam, 3 to 8 percent

SloPes - e VIII Es 35 80 90 100 25
Daulton rocky fine sandy loam, 30 to 45 percent

slopes. _ - e VIII B 35 80 45 100 12
Delhi sand, 3 to 8 percent slopes_____________.___ I As 90 80 90 100 65
Delhi sand, 0 to 3 percent slopes________________ I 5 90 80 100 100 72
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Storie index

Soil Natural Rating factors
Map Soil profile land
symbol group type Index Grade
Factor B Factor X| rating
Factor A| (tex- [Factor C| (other
(profile) | ture) (slope) | condi-
tions)
DfA Delhi sand, moderately deep and deep over hard-
pan, 0 to 3 percent slopes_ ... _____._.__ 1 Ay 90 80 100 100 72 2
DpA Dinuba-El Peco fine sandy loams, slightly saline-
alkali, 0 to 1 percent slopes_____._____________ I, Vv Apzs 90 100 100 70 63 2
DsA Dinuba-El Peco fine sandy loams, moderately
saline-alkali, 0 to 1 percent slopes. ... ___._____. 11, V Ao 90 100 100 40 36 4
DmA Dinuba fine sandy loam, 0 to 1 percent slopes_____ 11, V A, 90 100 100 100 90 1
DoA Dinuba loam, 0 to 1 percent slopes_ - .. ___..___. 11 A, 90 100 100 100 90 1
DtA Dinuba-El Peco loams, slightly saline-alkali, 0 to 1
percent S1OPes._ ... oo oo I,V Apss 90 100 100 70 63 2
DuA Dinuba-El Peco loams, moderately saline-alkali,
0to 1 percent slopes. . __ . _______ II, v Apom 90 100 100 40 36 4
EdA El Peco-Dinuba fine sandy loams, strongly saline-
alkali, 0 to 1 percent slopes_. .. _________._ Vv, 11 Ag g, 90 100 100 20 18 5
FbA Foster loams, 0 to 1 percent slopes__._________.___ 1 1 100 100 100 100 100 1
FbaA Foster loams, slightly saline-alkali, 0 to 1 percent
SlOPeS o mmme e I Aigs 100 100 100 85 81 1
FbbA Foster loams, moderately saline-alkali, 0 to 1 per-
cent Slopes._ - oo I Ao 100 100 100 60 60 2
FbcA Foster loams, strongly saline-alkali, 0 to 1 percent
SlOPES o e o ol o_. I Aga 100 100 100 30 30 4
FbdA Foster loams, sandy substratum, 0 to 1 percent
SIOPeS - _ - o e I Ay 90 100 100 100 90 1
FbeA Foster loams, moderately deep and deep over
Temple soils, 0 to 1 percent slopes_____________ I A, 90 100 100 100 90 1
FcbA Foster loams, moderately deep and deep over
Temple soils, moderately saline-alkali, 0 to 1 per-
cent 8lOPeS. - oo oo e I Asoom 90 100 100 60 54 3
FaA Foster clay loam, 0 to 1 percent slopes_._________ I A 100 85 100 100 85 1
FaaA Foster clay loam, slightly saline-alkali, 0 to 1 per-
cent SlOPES . oo e 1 Aj_g, 100 85 100 85 72 2
FabA Foster clay loam, moderately saline-alkali, 0 to 1
percent slopes_ .. o .. I Ao 100 85 100 60 51 3
FacA Foster clay loam, strongly saline-alkali, 0 to 1 per-
cent SloPeS. ..o ian I Ajzq 100 85 100 30 26 4
FdcA Foster-Chino loams, strongly saline-alkali, 0 to 1
percent slopes__ . oo I, II Ajaa 98 100 100 30 29 4
FecA Fresno and El Peco fine sandy loams, strongly
saline-alkali, O to 1 percent slopes____.__.___.__ A\ Bis—2a 30 100 100 18 5 6
FfcA Fresno and El Peco loams, strongly saline-alkali, 0
to 1 percent slopes.. .. oo _____._ A% Bii-2a 30 100 100 18 5 6
FebA Fresno and El Peco fine sandy loams, moderately
saline-alkali, O to 1 percent slopes_ - . _.________ A% Big-om 30 100 100 36 11 5
FfbA Fresno and El Peco loams, moderately saline-
alkali, 0 to 1 percent slopes_._______________._. \% Bis—zm 30 100 100 36 11 5
FeaA Fresno and El Peco fine sandy loams, slightly
saline-alkali, 0 to 1 percent slopes_____________ v Bis-2s 30 100 100 63 19 5
FfaA Fresno and El Peco loams, slightly saline-alkali,
0to 1 percentslopes. . ___________....___ A\ Biz-2e 30 100 100 63 19 5
FgaA Fresno, El Peco, and Chino soils, slightly saline-
alkali, 0 to 1 percent slopes___________________ \'% Bis—se 60 95 100 70 40 3
FgbA Fresno, El Peco, and Chino soils, moderately
saline-alkali, 0 to 1 percent slopes__.._________ A\ Bis—om 60 95 100 40 23 4
FhbA Fresno, El Peco, and Lewis soils, moderately saline-
alkali, 0 to 1 percent slopes_._________________ \4 Bis—om 30 100 100 32 10 5
FhcA Fresno, El Peco, and Lewis soils, strongly saline-
alkali, 0 to 1 percent slopes______._____________ A\ Bii-2a 30 100 100 16 5 6
FkaA Fresno, El Peco, and Pozo soils, slightly saline-
alkali, 0 to 1 percent slopes________._________ v Bis—2s 30 100 100 63 19 5
FkbA Fresno, El Peco, and Pozo soils, moderately saline-
alkali, 0 to 1 percent slopes_.._____.____._______ \% Bis—2m 30 100 100 36 11 5
GaA Grangeville fine sandy loam, 0 to 1 percent slopes_.| T 1 100 100 100 100 100 1
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Storie index

Soil Natural Rating factors
Map Soil profile land
symbol group type Index | Grade
Factor B Factor X| rating
Factor A| (tex- [Factor C| (other
(profile) | ture) (slope) | condi-
tions)
GbA Grangeville fine sandy loam, slightly saline-alkali,
0 to 1 percent slopes..________________________ I Aj_gs 100 100 100 79 79 2
GmA Grangeville sandy loam, 0 to 1 percent slopes_____ I Ay 100 95 100 100 95 1
GnA Grangeville sandy loam, slightly saline-alkali, 0 to
1 percent slopes. ____________________________ I Ajoa 100 95 100 80 76 2
GcA Grangeville fine sandy loam, over Traver soils, 0 to
1 percent slopes_ __ _______________.________._ I A2 100 100 100 a0 90 1
GdA Grangeville fine sandy loam, over Traver soils,
slightly saline-alkali, 0 to 1 percent slopes______ I Ao 100 100 100 70 70 2
GeA Grangeville fine sandy loam, moderately deep and
deep over Temple soils, 0 to 1 percent slopes____| I A, 100 100 100 100 100 1
GfA Grangeville fine sandy loam, deep over hardpan,
0 to 1 percent slopes_ . __ . _________________..__ I Ay 70 100 100 100 70 2
GhA Grangeville fine sandy loam, deep over alkali hard-
pan, 0 to 1 percent slopes_____________________ I Ay 70 100 100 90 63 2
GkA Grangeville fine sandy loam, deep over alkali hard-
pan, slightly saline-alkali, 0 to 1 percent slopes._] I Ay2e 70 100 100 70 49 3
Gp Gravel pits_ . _ . _.__ 1 A || 5 6
GrA Greenfield coarse sandy loam, 0 to 3 percent slopes_| II Ay 95 90 100 100 87 1
GrB Greenfield coarse sandy loam, 3 to 8 percent slopes.| 11 A 95 90 100 100 81 1
GuB Greenfield sandy loam, 3 to 8 percent slopes. _____ 1T A 95 90 0 100 77 2
GuA Greenfield sandy loam, 0 to 3 percent slopes_ . ____ 11 A 95 90 100 100 86 1
GvA Greenfield sandy loam, moderately deep and deep
over hardpan, 0 to 3 percent slopes. . _________ I1 Ay 86 90 20 100 70 2
GvB Greenfield sandy loam, moderately deep and deep
over hardpan, 3 to 8 percent slopes____________ Il Ay 86 90 100 90 70 2
GsA Greenfield fine sandy loam, 0 to 3 percent slopes___| Tl Ay 95 100 100 100 95 1
GsB Greenfield fine sandy loam, 3 to 8 percent slopes_ __| 11 Ag 95 100 95 100 86 1
HaA Hanford fine sandy loam, 0 to 1 percent slopes____| I Ay 100 100 100 100 100 1
HbA Hanford fine sandy loam, moderately deep and
deep over hardpan, 0 to 1 percent slopes________ I Ay 70 100 100 100 70 2
HfA Hanford sandy loam, 0 to 3 percent slopes________ I A 100 95 100 100 95 1
HhA Hanford sandy loam, moderately deep over sand,
0 to 3 percent slopes_ ________________________ 1 A 80 95 100 100 76 2
HgA Hanford sandy loam, moderately deep and deep
over hardpan, 0 to 3 percent slopes......______ I Ay 70 95 100 100 67 2
HeB Hanford gravelly sandy loam, 3 to 8 percent slopes_| I Ay 90 70 90 100 57 3
HdA Hanford (Ripperdan) fine sandy loam, moderatley
deep and deep over silt, 0 to 3 percent slopes____{ II A, G0 100 100 100 90 1
HcA Hanford (Ripperdan) fine sandy loam, shallow vari-
ant, 0 to 3 percent slopes___ _____________.____ 11 Ag 50 100 100 85 42 3
HkB Hideaway very stony loam, 0 to 8 percent slopes_.| VII Es 20 70 100 100 14 5
HkD Hideaway very stony loam, 15 to 30 percent slopes.| VII Es 20 70 70 100 10 5
HmA Hildreth sandy clay,i0 to 3 percent slopes_ __ _____ 111 Ay 80 60 100 85 40 3
HnB Hildreth-San Joaquin complex, 0 to 8 percent slopes_| III, V | Ay, Cyy 60 70 90 90 34 4
HoD Holland sandy loam, 15 to 30 percent slopes______ VII E, 80 95 60 100 46 3
HoE Holland sandy loam, 30 to 45 percent slopes______ VII E, 70 95 30 90 17 5
HrE Holland rocky sandy, loam, 30 to 45 percent slopes_| VII Eps 65 70 30 90 13 5
HsB Hornitos gravelly sandy loam, 3 to 8 percent slopes_| VIII Es 50 50 90 100 22 4
HsD Hornitos gravelly sandy loam, 8 to 30 percent
slopes_ oLl _____ VIII Es 50 50 80 100 20 4
HvD Hornitos very rocky sandy loam, 8 to 30 percent
slopes._ . ___ . _______._ [P VIII Eis 20 50 80 100 8 6
JyA Jesbel gravelly clay loam, 0 to 3 percent slopes__._| V Cie 30 85 100 100 28 4
JeA Jesbel clay, 0 to 3 percent slopes._.._.__________ A\ Cis 30 70 100 100 21 4
JgB Jesbel gravelly clay, 3 to 8 percent slopes_________ A\ 14 30 70 20 100 19 5
LeA Lewis loam, slightly saline-alkali, 0 to 1 percent
slopes._ .. v Bz 30 100 100 56 17 5
LwA Lewis loam, moderately saline-alkali, 0 to 1 percent
slopes._ - ____ A\ Bia—m 30 100 100 32 10 5
MaA Madera fine sandy loam, 0 to 3 percent slopes__._._ A% Cis 30 100 100 95 28 4
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Soil | Natural Rating factors
Map Soil profile land
symbol group type Index | Grade
Factor B Factor X| rating
Factor A| (tex- |Factor C| (other
(profile) | ture) (slope) | condi-
tions)
MdA Madera-Lewis complex, slightly saline-alkali, 0 to 1
percent slopes___ ... \'% Cia—2s 30 100 100 85 26 4
MbA Madera loam, 0 to 3 percent slopes___________.__ \ 13 30 90 100 95 25 4
McA Madera-Alamo complex, 0 to 1 percent slopes______ \% 13 30 80 100 72 17 5
MoA Marguerite loam, 0 to 3 percent slopes____.______ 11 1 95 100 100 100 95 1
MrA Marguerite loam, slightly saline-alkali, 0 to 3 per-
cent slopes___.___..____ e II Ajgs 95 100 100 70 66 2
MsA Marguerite loam, moderately saline-alkali, 0 to 3
percent slopes__ - .. 1T Aj—om 95 100 100 40 38 4
MmA Marguerite clay loam, 0 to 3 percent slopes_...___ II Ay 95 85 100 100 81 1
MnA Marguerite clay loam, moderately saline-alkali, 0
to 3 percent slopes____ ... II Ao 95 85 100 40 32 4
MtB Montpellier coarse -sandy loam, 3 to 8 percent
SlOPeS . - e v Dy 50 95 90 100 43 3
MtC Montpellier coarse sandy loam, 8 to 15 percent
SlOPES - - o e e ememame v Dy 50 35 85 100 40 3
PbA Pachappa fine sandy loam, slightly saline-alkali, 0
to 1 percent slopes_ .. o .. 11 A 95 100 100 80 76 2
PaA Pachappa fine sandy loam, 0 to 1 percent slopes_.__| I A, 95 100 100 100 95 1
PcA Pachappa sandy loam, 0 to 1 percent slopes_______ 11 Ay 95 95 100 100 90 1
PdA Pachappa sandy loam, slightly saline-alkali, 0 to 1
percent slopes. - oo 1I Ajae 95 95 100 80 72 2
PeA Pachappa sandy loam, moderately deep and deep
over hardpan, slightly saline-alkali, 0 to 1 per-
cent SlOPeS. .o e II Ag_gs 90 95 100 70 60 2
PfA Porterville clay, 0 to 3 percent slopes_ . _.____.__. 11T Cy 90 60 100 100 54 3
PfB Porterville clay, 3 to 8 percent slopes_ . __________ 111 Cy 90 60 90 100 48 3
PgB Porterville rocky clay, 3 to 8 percent slopes. _______ 111 Cs 80 60 90 100 43 3
PoA Pozo loam, 0 to 1 pereent slopes___.____________ A B 30 100 100 95 28 4
PsA Pozo loam, slightly saline, 0 to 1 percent slopes____| V Bis—2s 30 100 100 80 24 4
PtA Pozo loam, moderately saline, 0 to 1 percent slopes_| V Bisom 30 100 100 57 17 5
PvA Pozo loam, strongly saline, 0 to 1 percent slopes____| V Bissa 30 100 100 28 9 6
PhA Pozo clay loam, 0 to 1 percent slopes___._________ v Bis 30 85 100 95 24 4
PkA Pozo clay loam, slightly saline, 0 to 1 percent slopes_| V Bis—2a 30 85 100 80 21 4
PmA Pozo clay loam, moderately saline, 0 to 1 percent
SIOPES _ - o o e A Bis—om 30 85 100 57 15 5
PnA Pozo clay loam, strongly saline, 0 to 1 percent
SIOPES _ - - e e \% Biz—sa 30 85 100 28 7 6
RaA Ramona sandy loam, 0 to 3 percent slopes________ TIT C. 85 95 100 100 81 1
RaB Ramona sandy loam, 3 to 8 percent slopes________ IT1 Ce 85 95 90 100 73 2
RbA Ramona sandy loam, deep over hardpan, 0 to 3
pereent slopes_ . _ .o II1 C, 70 95 100 100 66 2
RcA Raynor clay, 0 to 3 percent slopes. . ... ____ IX E, 90 60 100 100 54 3
RcB Raynor clay, 3 to 8 percent slopes__ ... ____.__.___ IX E, 90 60 90 100 48 3
RdA Redding gravelly loam, 0 to 3 percent slopes._.___ \4 Do 25 70 100 100 18 5
RdC Redding gravelly loam, 3 to 15 percent slopes___._ v Dy 25 70 90 100 16 5
RfC Redding gravelly sandy loam, 3 to 15 percent
SlOPeS - e A\’ Dy 25 60 90 100 14 5
RgC Redding-Raynor complex, 3 to 15 percent slopes___{ V Dys, E; 60 60 90 100 32 4
Rh Riverwash o o e I PP RN IUNPUUIPIPNIPNY FUUPUOUPUPRIUY (U 5 6
Rk Rock land, Hornitos soil material ._______________ VIII ) O]Y N IR AU U PRI 5 6
RmB Rocklin rocky sandy loam, pumiceous variant, 3
to 8 percent slopes. . ___ VI Dy 50 95 90 100 43 3
RmD Rocklin rocky sandy loam, pumiceous variant, 8
to 30 percent slopes. .o oo VI D, 50 95 80 100 38 4
RtA Rossi silt loam, strongly saline-alkali, 0 to 1 percent
SlOPES _ - - oo e III Bi—za 95 100 100 27 26 4
RsA Rossi silt loam, moderately saline-alkali, 0 to 1 per-
cent slopes._ . ... . ___._.____ e 111 Brom 95 100 100 54 51 3
RrA Rossi silt loam, slightly saline-alkali, 0 to 1 percent
BlOPeS .« o e oo III By—2s 95 100 100 76 73 2
RoA Rossi clay loam, slightly saline-alkali, 0 to 1 per-
cent SlOPeS . - - oo icaeaao- I1I Bo-2s 95 85 100 76 62 2
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Map Soil profile land
symbol group type Index | Grade
Factor B Factor X} rating
Factor Al (tex- |Factor C| (other
(profile) | ture) (slope) | condi-
tions)
RpA Rossi clay loam, strongly saline-alkali, 0 to 1 per-
cent slopes_ _ _ _ _ _ .. 11T Bz 95 85 100 27 22 4
SaA San Joaquin sandy loams, 0 to 3 percent slopes._.. | V Cu 30 100 100 90 27 4
SbA San Joaquin-Alamo complex, 0 to 3 percent slopes__| V Cy, Cu 30 80 100 72 17 5
ScB San Joaquin-Whitney sandy loams, 0 to 8 percent
8lOPeS . - e \% Cis, Ei 60 100 90 100 54 3
SyB Sesame sandy loam, 3 to 8 percent slopes.___.__. VII E; 60 95 90 100 51 3
SnB Sesame rocky sandy loam, 3 to 8 percent slopes____| VII 4 45 80 90 100 32 4
SeB Sesame loam, 3 to 8 percent slopes_ _ .. ____.__.__ VII DY 50 100 90 100 45 3
SeC Sesame loam, 8 to 15 percent slopes. _ - . _________ VII ) 50 100 85 100 43 3
SkC Sesame rocky loam, 8 to 15 percent slopes_____.___ VII on 45 80 85 100 31 4
TdA Temple loam, 0 to 1 percent slopes. - ____________ I1 B, 95 100 100 95 90 1
ThA Temple clay loam, 0 to 1 percent slopes_.__._.____ 1T B, 95 85 100 95 77 2
TaA Temple elay, 0 to 1 percent slopes_ . _ . ___________ 11 B; 95 60 100 95 54 3
TeA Temple loam, slightly saline, 0 to 1 percent slopes._| II B2 95 100 100 80 77 2
TcA Temple clay loam, slightly saline, 0 to 1 percent
SlOPeS . - - e 1I Bi-gs 95 85 100 80 65 2
Tf Terrace escarpments_ . ____ . ____________________|.___..__ Dy ||| 1to26 |o_____
TgF Tollhouse rocky coarse sandy loam, 30 to 75 per-
cent slopes_ . .. _____ VII Ey 50 80 40 100 16 5
TkC Trabuco rocky loam, 8 to 15 percent slopes..______ VII DA 70 70 85 100 42 3
TkF Trabuco rocky loam, 45 to 75 percent slopes_.____ VII B 70 70 25 80 9 6
ThE Trabuco loam, 15 to 45 percent slopes________._._ VII Ey 75 100 60 70 31 4
ToA Traver loam, strongly saline-alkali, 0 to 1 percent
SlOPeS . - o e I1 Bi-2a 95 100 100 20 19 5
TmA Traver loam, slightly saline-alkali, 0 to 1 percent
slopes._ e mo. II Bi—ss 95 100 100 70 66 2
TnA Traver loam, moderately saline-alkali, 0 to 1
percent slopes_._________ _________________.____ IT Bi-om 95 100 100 40 38 4
TpA Traver-Chino complex, slightly saline-alkali, 0 to
1 percent slopes_ ____________________________ 11 Bi—s. 95 100 100 70 66 2
TrA Traver-Chino complex, moderately saline-alkali,
0to 1 percentslopes__.______________________ 1I Bioom 95 100 100 40 38 4
TsA Traver, Fresno, and El Peco fine sandy loams,
moderately saline-alkali, 0 to 1 percent slopes___{ 1I, V Bis—om 60 100 100 40 24 4
TtA Traver, Fresno, and El Peco fine sandy loams,
strongly saline-alkali, 0 to 1 percent slopes______ I,V Bis—a 60 100 100 20 12 5
TuB Trigo fine sandy loam, 3 to 8 percent slopes_______ IX Es 40 100 90 80 29 4
TuC Trigo fine sandy loam, 8 to 15 percent slopes_..___ IX Es 40 100 85 80 27 4
TvB Trigo-Cometa sandy loams, 3 to 8 percent slopes__| IX E; 40 100 90 95 34 4
TwA Tujunga loamy sand, 0 to 3 percent slopes._..___. I Aj 90 80 100 80 56 3
TwB Tujunga loamy sand, 3 to 8 percent slopes____.___ I Ag 90 80 90 80 49 3
TxA Tujunga loamy sand, moderately deep and deep .
over hardpan, 0 to 3 percent slopes____________ I Ay 70 80 100 80 45 3
TzB Tujunga and Hanford soils, channeled, 0 to 8
pereent slopes__ - o oo o__. I As_sen 90 50 100 70 32 4
TyA Tujunga loamy sand, moderately deep and deep
over silt, 0 to 3 percent slopes_..._____________ I Ay 90 80 100 100 72 2
VaA Visalia fine sandy loam, 0 to 1 percent slopes_.____ I A 100 100 100 100 100 1
VdA Visalia sandy loam, 0 to 3 percent slopes_________ I A, 100 95 100 100 95 1
VnA Visalia sandy loam, moderately deep over sand,
0 to 3 percent slopes_ - ___ . I A 70 95 100 100 66 2
VsB Vista-Sesame complex, 3 to 8 percent slopes_..____ VII E, 60 90 90 100 49 3
WaB Whiterock rocky fine sandy loam, 3 to 8 percent
slopes. .. ol VIII Eq 20 70 85 100 12 5
Wak Whiterock rocky fine sandy loam, 30 to 45 percent
SlOPeS e VI1I E;s 20 70 45 100 6 6
WbD Whiterock very rocky fine sandy loam, 8 to 30
percent slopes_______ . _ . _________________ VIII Es 20 60 80 100 10 5
WiB Whitney fine sandy loam, 3 to 8 percent slopes.___| IX E; 70 100 90 90 57
wiC Whitney fine sandy loam, 8 to 15 percent slopes___| IX E, 70 100 85 90 54 33
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WmA | Whitney loam, 0 to 3 percent slopes_ _ ... _.___ IX E, 70 100 100 100 70 2
WmB | Whitney loam, 3 to 8 percent slopes_ ... ________- IX By 70 100 90 100 63 2
WmC Whitney loam, 8 to 15 percent slopes_.____.____. IX E, 70 100 85 100 60 2
WnD Whitney sandy loam, 15 to 30 percent slopes,
eroded. . oo oo IX Ei-3m 60 95 70 60 24 4
WitB Whitney-Trigo fine sandy loams, 3 to 8 percent
S0P a o o e IX E; 50 100 90 95 43 3
WrB Whitney and Rocklin sandy loams, 3 to 8 percent
SlOPES . o e IX, VI | Ey 60 95 90 100 51 3
WrC Whitney and Rocklin sandy loams, 8 to 15 percent
SIOPeS - e oo IX, VI | E, 60 95 85 100 48 3
WoC Whitney and Rocklin gravelly sandy loams, 3 to
15 percent slopes__ oo IX, VI | E 60 70 85 100 36 4
WxA Wunjey very fine sandy loam, strongly saline-
alkali, 0 to 1 percent slopes___ ... ... I Biia 100 100 100 20 20 4
WvA Wunjey very fine sandy loam, moderately saline-
alkali, 0 to 1 percent slopes_.______ . ... I Bi-tm 100 100 100 40 40 3
WuA Wunjey very fine sandy loam, slightly saline-
alkali, 0 to 1 percent slopes____.__ .- ... I Bi_ss 100 100 100 79 79 2
WyB Wunjey very fine sandy loam, strongly saline-
alkali, channeled, 1 to 8 percent slopes______..__ I Bi_2a- 100 100 100 14 14 5
5ch
ZaB Zaca clay, 3 to 8 percent slopes_ - IX E, 90 60 90 100 48 3
Soil profile groups column is included for the benefit of appraisers using
Soil profile groups are based on (1) position, (2) de- this classification for tax appraisal purposes.

gree to which profile development is expressed, and (3)
nature of underlying material.

Nine profile groups are recognized in the Madera Area
(see table 2). Group I consists of recent alluvial and
wind-reworked soils that have no horizon differentiation.
The next five groups have increasing amounts of clay
in the subsoil, as follows: Group II soils have weakly
expressed B horizons, and group IIT soils have moder-
ately expressed horizons. Group IV soils have strongly
expressed claypan subsoils, and group V soils have
hardpan subsoils. Group VI soils ﬁave claypans under-
lain by partly consolidated substrata.

In groups VII, VIII, and IX are soils of the uplands.
The group number indicates the nature of the underlying
rock, as follows: Group VII soils are underlain by hard
igneous rocks; group VIIIL soils, by hard sedimentary
rocks; and group IX soils, by relatively soft rocks of all
kinds.

Natural land types

The explanation of the symbols in this column is given
in Real Property Appraisal Memorandum, Part IV,
Rural Appraisal (pages 8 through 31), issued Novem-
ber 20, 1940, by the State Board of Equalization, Divi-
sion of Assessment Standards, Sacramento, Calif. The

Storie index ratings and soil grades

The Storie index ratings (see table 2) provide a com-
parative evaluation of the general suitability of the soils
for agriculture (7).” They are based on four factors that
represent the inherent characteristics and qualities of
the soils. Each factor is evaluated separately in terms
of percentage of ideal, or 100 percent.

Factor A—Profile characteristics. Factor A ex-
presses relative favorability of the profile for the growth
of plant roots. Soils that have a deep, friable profile
are rated 100 percent. Those that have a clay layer or
a hardpan or are shallow over bedrock are rated less
than 100 percent. The actual rating depends upon the
extent to which root penetration is limited.

Factor B—Texture of the surface soil. Factor B is
rated according to the texture of the surface soil, which
is important in determining how easily the soil can be
worked and how easily crops can be established. The
moderately coarse or medium textures—fine sandy loam,
loam, and silt loam—are the most favorable and are
rated 100 percent. The coarser and finer textures are
rated less than 100 percent.

" Ttalic numbers in parentheses refer to Literature Cited, p. 151.
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Factor O—Slope. Factor C is particularly impor-
tant if the soils are irrigated. Smooth, very gently slop-
ing soils are rated 100 percent. Stronger slopes are rated
less than 100 percent.

Factor X—Other conditions. Factor X is used to
evaluate any limitations on the use of the soils, includ-
ing imperfect or poor drainage, salts or alkali, erosion,
low natural fertility, or unfavorable microrelief. If
more than one limitation exists, the values for each are
multiplied together to get the rating for the X factor.

The index is obtained by multiplying together the
values of the four factors. AXBX(CXX=Storie index.
Soil properties and qualities alone are considered. Land
values, climate, location, markets, and other economic
factors are not taken into account.

The soils are arranged in grades according to their
suitability for general Intensive agriculture, as shown by
their Storie index ratings. There are six grades, each
representing a range in index ratings, as follows:

Range in
index ratings
Grade 1 ___________________________ 80 to 100.
Grade 2 ___ ____ 60 to 79
Grade 8 ________________ . ___ 40 to 59
Grade 4 ______ o ____ 20 to 39.
Grade 5 _____________ o ____ 10 to 19.
Grade 6 ___ . _______________________ Less than 10.

Grade 1 soils and grade 2 soils are suitable for a fairly
w1d§, range of crops and have few special management
needs.

Grade 3 soils are suited to few crops or to special
Crops.

Grade 4 soils have a narrow range of agricultural pos-
sibilities. If used for crops they are exacting in man-
agement requirements.

Grade 5 soils are generally suited only to range.

Grade 6 soils are generally nonagricultural; they fur-
nish less grazing than grade 5 soils.

Yield Predictions and Management Practices

The yield estimates in this report are based on obser-
vations made by the soil scientists who surveyed the
Area, on information furnished by farmers in the Area,
and by State and Federal farm advisory people in the
Extension Service, Soil Conservation Service, and Agri-
cultural Experiment Station. Federal and county cen-
sus data were also reviewed and considered. More in-
formation was available for some soils than for others.
If little or no information was available, yield estimates
were made by comparison with similar sotls.

Table 3 gives the yields of the principal crops grown
in the Area, under three levels of management identified

as A, B, and C. The management levels have the fol-
lowing general definitions:

A. Common, or average, management. That level of
management most commonly used by the farmers
of the Area.

B. Good management. That level of management used
by farmers who apply more advanced, but not all
of the best possible, practices now known.

C. Optimum management. That level of management,
actually applied or not, that experience, field trials,
and research findings up to the present indicate
would give the highest returns.

Several important limitations should be kept in mind
when using the yield estimates in table 8. First, the
figures are estimates, or predictions. Second, the figures
are averages that may be expected over a period of years.
In any given year, the yield may be considerably higher
or lower than the average. Third, there is consider-
able variation within some soils—as for example, varia-
tions due to salts and alkali—and this fact was consid-
ered in making the estimates.

The information on yields and management practices
provided in this part of the report will be most useful
and helpful immediately upon the release of the report.
New developments in crop breeding, control of insects
and diseases, fertilizers, tillage, irrigation, and drainage
will make obsolete much of the information on man-
agement, although the yields obtained may not change
greatly. Newer and better practices can always be sub-
stituted, and the State and Federal farm advisory serv-
ices are always ready to provide the latest information
available. '

Estimates of yields are of most use when the man-
agement practices under which such yields can be pro-
duced are specified. Tables 4 through 15 show, for each
crop and for the soils of each capability unit, the com-
bination of practices that will produce the yields given
in table 3 for each of the three defined levels of man-
agement—common (or average), good, and optimum.
Tables 4 through 15 are useful only in relation to table 3.
To use them, it is necessary to find in table 8 the crop,
the name of the soil, the capability classification of the
soil, the level of management, and the estimated yield,
and then to look at the appropriate one of tables 4
through 15 to learn the details of management. For
example: Atwater loamy sand, 0 to 3 percent slopes
(AtA) will, it is estimated, produce 5 tons of alfalfa per
acre under common management (level A). This soil
is in capability unit ITe-4. To find the combination of
practices that will produce this amount of alfalfa, the
reader can refer to table 4 and look in column A under
subhead 3.
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(A denotes average management; B, good management; and C, optimum management.
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TaBLE 3.—Estimated average acre yields of

The three levels of management are defined in
is not suited. Details of each level of

Irrigated crops

Capabil- {| Map Alfalfa Cotton Sorghum
ity unit | symbol Soil (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)
A B A B C A B C

IVe-1 AaC Ahwahnee and Auberry coarse sandy loams, 8 ||| emm e
to 15 percent slopes.

Vie-4 AaD Ahwahnee and Auberry coarse sandy loams, 15 | |- || |eo oo e e ae
to 30 percent slopes.

Vie-4 AbD Ahwahnee and Auberry rocky coarse sandy |- |- |ao o feommo oo e e
loams, 8 to 30 percent slopes.

Vile-4 AbE Ahwahnee and Auberry rocky coarse sandy |- |- |ocm oo |emcam oo e e o
loams, 30 to 45 percent slopes.

Vie-4 AbB Ahwahnee and Auberry rocky coarse sandy |....__| o | oo | lame | cme oo e e e
loams, 3 to 8 percent slopes.

Vile-4 AcD Ahwahnee and Auberry very rocky coarse sandy |- .. | o |ocoooo)omo oo e e
loams, 15 to 30 percent slopes.

Vile-4 AcF Ahwahnee and Auberry very rocky coarse sandy |- __ |- o|ommoo oo m | e e e e
loams, 30 to 75 percent slopes.

IVe-1 AdC Ahwahnee and Vista coarse sandy loams, 8 to | __ | | o o|ommmame e e
15 percent slopes.

Vie-4 AdD Ahwahnee and Vista coarse sandy loams, 15 t0 | oo oo |mmmmomlooo oo oo
30 percent slopes.

IITe-1 AdB Ahwahnee and Vista coarse sandy loams, 3 t0 || o | oo e eeean
8 percent slopes.

Vie-4 AeB Ahwahnee and Vista rocky coarse sandy loams, [ ____ i | oo o|omooa o e e a s
3 to 8 percent slopes.

Vie-4 AeD Ahwahnee and Vista rocky coarse sandy loams, |.____ | |oo o ool
8 to 30 percent slopes.

VIile—4 AeE Ahwahnee and Vista rocky coarse sandy loams, |_____ | |o o oo |ommo e e e
30 to 45 percent slopes.

VIle-4 ArD Ahwahnee and Vista very rocky coarse sandy |- .| o |o el oo e m oo
loams, 15 to 30 percent slopes.

VIle-4 ArF Ahwahnee and Vista very rocky coarse sandy |- - ... |- o|acooooloooomlo oo oo e
loams, 30 to 75 percent slopes.

I1Iw-5 AsA Alamo clay, 0 to 1 percent slopes____ | |emmmoo|emmme e e o e e e e e

Ile-4 AtB Atwater loamy sand, 3 to 8 percent slopes_ - |- |- oo o || eme e oo

ITe-4 AtA Atwater loamy sand, 0 to 3 percent slopes______ 5 7 91 150|200 250 25 45 55

ITIe-4 AwB Atwater loamy sand, moderately deep and deep |- _ . __ | oo ool e e e -
over hardpan, 3 to 8 percent slopes.

I1le—4 AwA Atwater loamy sand, moderately deep and deep 5 7 911.50| 200|250 25 45 56
over hardpan, 0 to 3 percent slopes.

IT1s-3 BeA Bear Creek loam, 0 to 3 percent slopes__ .|| e | fecmcco|m | eam e e e

IIs-7 BfA Borden fine sandy loam, 0 to 1 percent slopes___ - 5 7 911.25|1.76| 225 20 40 50

I1Is-6 EkA Borden fine sandy loam, slightly saline-alkali, 4 6 8(1.00 150|175 15 25 35
0 to 1 percent slopes.

IIs-7 BmA Borden loam, 0.to 1 percent slopes________-._._. 5 7 911.25|1.75| 2. 25 20 40 50

ITTs-6 BoA Borden loam, slightly saline-alkali, 0 to 1 per- 4 6 811.00|1.5011.75 15 25 35
cent slopes.

111s-3 BzA Buchenau loam, 0 to 3 percent slopes. .o | |ormmofommm oo m e e e oo e e

I1Is-3 BuA Buchenau fine sandy loam, 0 to 3 percent slopes_ _|______| . _|ocoou| oo oo e

IT1s-8 BvA Buchenau fine sandy loam, slightly saline-alkali, |- . _ |- |occoon|aomoo|mamen] oo |mem e e[ e oo
0 to 3 percent slopes.

VIs-8 ByA Buchenau fine sandy loam, strongly saline-alkali, |- .| -o|oomooo|icmme|omm | oo e
0 to 3 percent slopes.

I1Te-4 CaA Cajon loamy sand, 0 to 1 percent slopes_____._. 4 5 711.25|1.50|1.75 15 25 35

IIle-4 CaaA Cajon loamy sand, slightly saline-alkali, 0 to 1 4 5 71 1.25|1.50 | 1.75 15 25 35
percent slopes.

IVs—4 CabA Cajon loamy sand, moderately saline-alkali, 0 to |- __ | | |omoam || e
1 percent slopes.

VIs-6 CacA Cajon loamy sand, strongly saline-alkali, 0 to 1 || |ocoon|oo | emc e ]| o m e
percent slopes.

I1Te-4 CbaB Callhi loamy sand, slightly alkali, 0 to 8 percent |- | | o) amm | m e o
slopes.

Ivs—4 CbbB Calhi loamy sand, moderately alkali, 0 t0 8 [ceu_ | oo|oommoo|oom oot e
percent slopes.

1 With adequate drainage.
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principal crops under three levels of management

the text, p. 83.

No estimates are given for soils on which the

management are given in tables 4 through 15]
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particular crop is not generally grown or for soils to which the crop

Irrigated crops—-continued

Dryland crops

Corn (grain)
(100 1b.;acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 1b.sacre)

Grapes
(Tons/acre)

Pasture

(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
1b./acre)

Dryland
range (Lb.
beef/acre/yr.)

A|lB|C

Al B|C

B| C

Al B|C

7307 407|750

40 | 50

40

50
40

30
30

40
40

20
20

10
10

15

15

12
12

20
20

25
25

12

14
12

2.5

2.5

500

500

300

300

700

700

700
650

700
650

400
400

350

40
30
25
10
30
10

5
40
30
50
30
25
10
10

5

100
70
50
20
70
20
10

100
70

120

180
150
100
50
150
50
30
180
150
200
150
100
50
50
30

100
150

150
175
200
200
170

200
175

200
200
170

70

10
10

<5
10
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TaBLE 3.—FEstimated average acre yields of principal

Irrigated crops
Capabil- Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 Ib./acre)
A B C A B C A B C
ITTe-4 CcaA Calhi loamy sand, moderately deep and deep |- |- . | fommmn oo e
over silt, slightly saline-alkali, 0 to 3 percent
slopes.
I1Te—4 CcaB Calhi loamy sand, moderately deep and deep |- __ | | | ool e oo
over silt, slightly saline-alkali, 3 to 8 percent
) slopes.
IVs—4 CcbA Calhi loamy sand, moderately deep and deep |- __ | | o oooo]ommo|ioa e
over silt, moderately saline-alkali, 0 to 3
percent slopes.
IVs-4 CcbB Calhi loamy sand, moderately deep and deep |- - | - | o |oaoooo|oooooo|eann [P ISR I
over silt, moderately saline-alkali, 3 to 8
] percent slopes.
VIs-6 CccA Calhi loamy sand, moderately deep and deep |- .|| oo |ooooojoo oo
over silt, strongly saline-alkali, 0 to 3 percent
slopes.
IVs-8 CdaA Calhi loamy sand, shallow over hardpan variant, |______|__.__- SRR (NN INUNIRURNN [FUUNIURUPNS FRPURIPURPNS FEURUPRY FEUSUP
moderately saline-alkali, 0 to 1 percent slopes.
ITw-2 CgA Chino loam, 0 to 1 percent slopes______________ 6 8 10| 1.75 ] 2.25 | 3.00 30 50 60
I1s—6 CgaA Chilno loam, slightly saline-alkali, 0 to 1 percent 5 7 911.50 ] 200} 250 25 40 50
_ slopes.
I1Ts-6 CgbA Chino loam, moderately saline-alkali, 0 to 1 4 6 8| 1.25 | 1.75| 2.00 15 30 40
percent slopes.
IVw-6 CgcA Chino loam, strongly saline-alkali, 0 to 1 percent |- .} .} | cooo|i || m e
slopes.
ITw—2 CfA Chino fine sandy loam, 0 to 1 percent slopes.__._ 6 8 10 ] 1.75 | 2.25 | 3.00 30 50 60
1156 CfaA Chino fine sandy loam, slightly saline-alkali, 5 7 911.50 | 200 250 25 40 50
0 to 1 percent slopes.
IT1s-6 CfbA Chino fine sandy loam, moderately saline-alkali, 4 6 8] 1.25|1.75( 2.00 15 30 40
0 to 1 percent slopes.
ITw-2 CeA Chino clay loam, 0 to 1 percent slopes_._______ 6 8 10 | 1.75 | 2.25 | 3.00 30 50 60
1Is-6 CeaA Chino clay loam, slightly saline-alkali, 0 to 1 5 7 9| 1.50 | 200 250 25 40 50
percent slopes.
I1Is-6 CebA Chino clay loam, moderately saline-alkali, 0 to 1 4 6 811.25|1.75| 200 15 30 40
percent slopes.
IVe-1 ChD Coarsegold loam, 8 to 30 percent slopes_ - - __ |- [l ||| e
VIIe-1 ChF Coarsegold loam, 45 to 75 percent slopes_ - - - |- .| oo mo|orcm oo e
Vie-1 CkD Coarsegold rocky loam, 15 to 30 percent slopes- - |- — - - |- | on|oammmn]oom e |-
VIle-1 CkF Coarsegold rocky loam, 30 to 75 percent slopes_ | .- .| _|o | |ooeoa|emmn e
Iw-2 CmA Columbia fine sandy loam, 0 to 1 percent slopes_ 6 8 10 | 1.75 2.25 | 3. 00 30 50 60
IIw-7 CmtA Columbia fine sandy loam, moderately deep and 5 7 9]1.50 | 200 275 25 45 55
deep over Temple soils, 0 to 1 percent slopes.
I1s-3 CmdA Columbia fine sandy loam, moderately deep and 5 7 911.50 200|275 25 45 55
deep over hardpan, 0 to 1 percent slopes. i
IITe-4 CrB Columbia soils, channeled, 0 to 8 percent slopes_ _{- - - - - | o | oo oo eamaa ] mmcm oo
111s-3 CoA Columbia loamy sand, 0 to 1 percent slopes_____ 4 6 811.25|1.75| 2. 50 20 40 50
IIw-7 CotA Columbia loamy sand, over Temple soils, 0 to 1 4 6 8|1.25|1.75] 250 20 40 50
percent slopes.
ITw-2 CpA Columbia sandy loam, 0 to 1 percent slopes_____ 5 7 911.50.|200) 275 25 45 55
ITw-2 CpdA Columbia sandy loam, moderately deep over 4 6 8(1.25|1.75| 2 50 20 40 55
sand, 0 to 1 percent slopes.
IVe-3 CuB Cometa sandy loams, 3 to 8 percent slopes_____ |- |- |ooo|ooo oo e e
IVe-3 CuC Cometa sandy loams, 8 to 15 percent slopes____ |- . _|o_ |- oo |o oo e [
IVs-3 CuA Cometa sandy loams, 0 to 3 percent slopes_____ |- __ | _|-___-- RS U S IO (PN JRE
IVe-3 CsB Corlneta gravelly sandy loam, 3 to 8 percent.|.___ | | .| oo ||
slopes.
IVe-3 CtB Cometa loam, 3 to 8 percent slopes_ _ - .- oo oo|ocmao oo e
IVe-3 CwB Corlneta—Whitney sandy loams, 3 to 8 percent |- | i | |ei |
slopes.
IVe-3 CwC Corlneta-Whitney sandy loams, 8 to 15 percent |- .- -|-_ .|| | |emaen ||
slopes.
IVs-3 CyA Corning gravelly loam, 0 to 3 percent slopes- - |- |- oo o|o ool emm e eee oo
IVe-3 CyB Corning gravelly loam, 3 to 8 percent slopes. - - - |-~ - -~ |- |o oo ||| e | e
VIle-3 | DbD Daulton loam, 8 to 30 pereent Slopes... .- - |- oo |omooo oo m oo
VIIe-3 DaD Daulton fine sandy loam, 8 to 30 percent slopes_ |- -« - <|o oo | oo oo
VIle-3 DaB Daulton fine sandy loam, 3 to 8 percent SI0Pes. - - |-~ - - - -|- - |- oo |ecmm || m e
Vile-3 ‘DakE Daulton fine sandy loam, 30 to 45 percent slopes | ... .i__ .. 1o\ ____ 1 ____{ . T
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Irrigated erops—continued

Dryland crops

Corn (grain)
(100 1b./acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 1b./acre)

Grapes
(Tons/acre)

Pasture
(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
1b./acre)

Dryland
range (Lb.
beef/acre/yr.)

A

B| C

A|lB;|C

B|C

AlBI|C

60
50

40

20
15

25
20

30
25
20

10 | 15

30
25

20

30
25

20

25
25

22
22

25
22

35
30

25

25
20

15

45
40

30

23
18

26
22

18
14

23
18

18
14

26
22

23
18

26
22

20
20

26
24

24

16
12

20
15

JRENRUES [

350
300

250

600
550

500

600
550

500

600
550

500

350
300

250

350
300

250

350
350

600
600

200
250

300
250

11 | 13
12
14

13

13
13

12

14
13

12
11

11
11

10

12
11

10

10

oe- 180

10
10
15
10
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TaBLE 3.—Estimated average acre yields of principal

Irrigated crops ‘

Capabil- [ Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)

VIle-3 DcB Daulton rocky fine sandy loam, 3 to 8 percent |______|_ .| | |oo o |eoooo|oaoioaoo |l
slopes.

VIie-3 DcE Daulton rocky fine sandy loam, 30 to 45 percent |__ . __ | | o |oo o |oo oo
slopes.

IVe-4 DeB Delhi sand, 3 to 8 pereent slopes_ - _ . ... __ || oo oo e

IVe—-4 DeA Delhi sand, 0 to 3 percent slopes._.__ .. _______ 4 5 711251150 1.75 15 25 35

IVe-4 DA Delhi sand, moderately deep and deep over 4 5 711.25|1.50 | 1.75 15 25 35
hardpan, 0 to 3 percent slopes.

I11s-8 DpA Dinuba-El Peco fine sandy loams, slightly 5 7 911.25|1.75| 225 18 25 30
saline-alkali, 0 to 1 percent slopes.

IVs-8 DsA Dinuba-El Peco fine sandy- loams, moderately 4 6 8] 1.00 | 1.50 | 2.00 15 20 25
saline-alkali, O to 1 percent slopes.

ITIs-3 DmA Dinuba fine sandy loam, 0 to 1 percent slopes._.__ 6 8 10 {1 1.25 | 1.75 | 2,50 20 30 40

- ITIs-3 DoA Dinuba loam, 0 to 1 percent slopes._ .. ._____._.. 6 8 101 1.25| 1.75 ] 2. 50 20 30 40

I11s-8 DtA Dinuba-El Pecc loams, slightly saline-alkali, 0 5 7 9125|1751 225 18 25 30
to 1 percent slopes.

IVs-8 DuA Dinuba-El Peco loams, moderately saline- 4 6 8| 1.00 1 1. 50 | 2.00 15 20 25
alkali, 0 to 1 percent slopes.

VIs-8 EdA El Peco-Dinuba fine sandy loams, strongly |______|___ ||l e ool
saline-alkali, 0 to 1 percent slopes.

ITw-2 FbA Foster loams, 0 to 1 percent slopes____.._..____ 6 8 101 1.2511.75 | 2. 50 25 40 60

I1s-6 FbaA Foster loams, slightly saline-alkali, 0 to 1 per- 5 7 911.2511.75| 225 20 35 50
cent slopes. .

I11s—6 FbbA Foster loams, moderately saline-alkali, 0 to 1 4 6 811.00) 150|175 15 30 40
percent;, slopes.

IVw-6 FbcA Foster loams, strongly saline-alkali, 0 to 1 per- |_ .. __| . { | e oo oot
cent slopes.

ITw-2 FbdA ,Foslter loams, sandy substratum, 0 to 1 percent 4 6 81100150175 15 30 40
slopes.

ITw-7 FbeA Foster loams, moderately deep and deep over 5 7 911.25|1.75] 225 20 35 50
Temple soils, 0 to 1 percent slopes.

I11s-6 FcbA Foster loams, moderately deep and deep over 4 6 8100|1501 175 15 30 40

Temple soils, moderately saline-alkali, 0 to 1
percent slopes.

ITw—2 FaA Foster clay loam, 0 to 1 percent slopes._.._.___..__ 6 8 10 1 1.25 | 1.75 ] 2. 50 25 40 60

ITs—6 FaaA Foster clay loam, slightly saline-alkali, 0 to 1 5 7 91125175 2.25 20 35 50
percent slopes.

I1Ts-6 FabA Foster clay loam, moderately saline-alkali, 0 to 4 6 81100150175 15 30 40
1 percent slopes.

IVw-6 "FacA Foster clay loam, strongly saline-alkali, 0 to 1 |._____| . ____ | |ooo |- . ) ____|.__- IS DN SO
percent slopes.

IVw-6 FdcA Foster-Chino loams, strongly saline-alkali, 0 to || | .} oo em || eee e aaamae
1 percent slopes. )

VIs-8 FecA Fresno and El Peco fine sandy loams, strongly |- -_ .. .| | o | oo o|ommoio|ommm oo e e
saline-alkali, 0 to 1 percent slopes,

VIs-8 FfcA Fresno and Ll Peco loams, strongly saline~ |- __ |- .| o | o |aoo oo cae oo oo e
alkali, 0 to 1 percent slopes.

IVs-8 FebA Fresno and El Peco fine sandy loams, moderately |-~ - -~ |- - | oo |ooeo oo e emae oo e e
saline-alkali, 0 to 1 percent slopes.

IVs-8 FfbA Fresno and El Peco loams, moderately saline- |- - _{._____|_____ | | | oo oo occa|aaas
alkali, 0 to 1 percent slopes.
IITs-8 FeaA Fresno and El Peco fine sandy loams, slightly 4 6 8100150175 15 20 30
. saline-alkali, 0 to 1 percent slopes. )
I11s-8 FfaA Fresno and El Peco loams, slightly saline-alkali, 4 6 8100|150 175 15 20 30
0 to 1 percent slopes.

I11s-8 FgahA Fresno, El Peco, and Chino soils, slightly saline- 4 6 8100|150 | 175 15 20 30
alkali, 0 to 1 percent slopes.

IVs-8 FgbA Fresno, El Peco, and Chino soils, moderately |- .- - | oo omm|moo o oeme e e e
saline-alkali, 0 to 1 percent slopes.

1Vs-8 FhbA Fresno, El Peco, and Lewis soils, moderately |- - |-l o e | ommac | oee e e e
saline-alkali, 0 to 1 percent slopes,

VIs-8 FhcA Fresno, El Peco, and Lewis soils, strongly saline- |- __| o |cooono|ooooe oo oo oo e e e

alkali, 0 to 1 percent slopes.

I11s-8 FkaA Fresno, El Peco, and Pozo soils, slightly saline- 4 6 8100|150 175 15 20 30
alkali, 0 to 1 percent slopes.

1Vs-8 FkbA Fresno, El Peco, and Pozo soils, moderately |--_ . |- {oooooo|ocoeoo|oom oo oo

saline-alkali, 0 to 1 percent slopes.
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Irrigated crops—continued

Dryland crops

Corn (grain)
(100 lb./acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 lb./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 1b./acre)

Grapes
(Tons/acre)

Pasture

(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
lb./acre)

Dryland
range (Lb.
beef/acre/yr.)

A C

B

Cc

A|B|C

60
50

40

50
40

30

30
40
30

40
50
40
50
40
30

60
50

40

30
30
30

40
40
40

30 | 40

10
15
10
20

15
20
15
25
15 | 20

10 | 15

20
15

10

30
25

20

25
20

15
15
20
15

10
15
10

20
25
20

25
20

20
15

10

30
25

20

10
10
10

15
15
15

20
20
20

10

15

20

35
30

25

45
40

25
20

15
30
40
30

25
30
25

15
20
15
25
20
15

35
30

25

45
40

30

20
20
25
25
25

16
16
20
20
20

25

20

12 1 16 | 20

20
16

15
12

25
20

18
14

23
18

26
22

20
22

12
14

16
18

18
14

23
18

26
22

125
125

150
150

200
200

200
200

250
250

300

3.0

2.012.5

3.0
2.5

2.0
2.0
1.5

300
250

700
550
800
800
700

550

500
450
600
600
500

450

350

800
750

650

600
550

500
250
350
250

600
800
650

450
600
500
350
300
250

600
550

500

800
750

650

600
600
700
700
700
600
600
700
600

300
200

500
400

H O

10 15

10
15
15

60

100
25
20
30
25
20
10

40
35

30
25
35
40
30

40
35

30
25
25
10
10
15
15
20
20
15
15
15
10
20
15
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TaBLE 3.—Estimated average acre yields of principal

Irrigated crops

Capabil- | Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)
A B C A B C A B C

I-1 GaA Grangeville fine sandy loam, 0 to 1 percent slopes_ 8 10 121 1.75 1 2.25 | 3.00 30 50 65

ITs-6 GbA Grangeville fine sandy loam, slightly saline- 6 8 10 1.25 ) 1.75 | 2.50 20 40 55
alkali, 0 to 1 percent slopes.

I-1 GmA Grangeville sandy loam, 0 to 1 percent slopes___ 7 9 11| 1.50 | 2.00 | 2. 75 25 45 60

I1s-6 GnA Grangeville sandy loam, slightly saline-alkali, 5 7 91125 1.75| 2.25 20 40 55
0 to 1 percent slopes.

I1s-6 GcA Grangeville fine sandy loam, over Traver soils, 6 8 10 | 1.25 | 1.75 | 2. 50 20 40 55
0 to 1 percent slopes.

I1s-6 GdA Grangevilie fine sandy loam, over Traver soils, 5 7 91125175 2.25 20 40 55
slightly saline-alkali, 0 to 1 percent slopes.

IIw-7 GeA Grangeville fine sandy loam, moderately deep 6 8 10 | 1.25 | 1,75 | 2. 50 20 40 55
and deep over Temple soils, 0 to 1 percent
slopes.

I1s-3 GfA Grangeville fine sandy loam, deep over hardpan, 6 8 10 | 1.25 | 1.75 | 2. 50 20 40 55
0 to 1 percent slopes.

I1s-3 GhA Grangeville fine sandy loam, deep over alkali 6 8 10 | 1.25 | 1.75 | 2. 50 20 40 55
hardpan, 0 to 1 percent slopes.

IIs-3 GkA Grangeville fine sandy loam, deep over alkali 5 7 911.25| 1751225 20 40 55
hardpan, slightly saline-alkali, 0 to 1 percent
slopes.

VIIIs-1 Gp Gravel pits_ e oo e oo e e L

I-1 GrA Greenfield coarse sandy loam, 0 to 3 percent 6 8 10| 1.25 | 1.75 | 2. 50 20 40 55
slopes.

ITe-1 GrB Greenfield coarse sandy loam, 3 to 8 percent 5 7 91125175 | 2.25 20 40 55
slopes.

ITe-1 GuB Greenfield sandy loam, 3 to 8 percent slopes_ . __ 5 7 91 1.25 | 1.75| 2.25 20 40 55

I-1 GuA Greenfield sandy loam, 0 to 3 percent slopes._ . __ 7 9 11 | 1.50} 2.00 | 2. 75 25 45 60

IIs-3 GvA Greenfield sandy loam, moderately deep and 5 7 911.25|1.75| 2.25 20 40 55
deep over hardpan, 0 to 3 percent slopes.

I1s-3 GvB Greenfield sandy loam, moderately deep and 5 7 911.2511.75 1 2.25 20 40 55
deep over hardpan, 3 to 8 percent slopes.

I-1 GsA Greenfield fine sandy loam, 0 to 3 percent slopes. . 8 10 12 1 1.75 | 2.25 | 3.00 30 50 65

ITe-1 GsB Greenfield fine sandy loam, 3 to 8 percent slopes... 6 8 101 1.25 | 1.75 | 2. 50 20 40 55

I-1 HaA Hanford fine sandy loam, 0 to 1 percent slopes. . 8 10 12 1 1.75 1 2.25 | 3.00 30 50 65

1IIs-3 HbA Hanford fine sandy loam, moderately deep and 6 8 101 1.25 | 1.75 | 2. 50 20 40 55
deep over hardpan, 0 to 1 percent slopes.

I-1 HfA Hanford sandy loam, 0 to 3 percent slopes-..___ 7 9 11 | 1.50 | 2.00 | 2. 75 25 45 60

ITle—4 HhA Hanford sandy loam, moderately deep over sand, 4 6 8]1.00}1.50}1.75 15 25 35
0 to 3 percent slopes.

IIls-3 HgA Hanford sandy loam, moderately deep and deep 5 7 911.25]1.75 2.50 20 40 55
over hardpan, 0 to 3 percent slopes.

ITe-1 HeB H&Illford gravelly sandy loam, 3 to 8 percent 4 6 8(1.00|1.50 | 1.75 15 25 35
slopes.

I1Ts-3 HdA Hanford (Ripperdan) fine sandy loam, moderately 6 8 10 [ 1.25 | 1.75 | 2.50 | oo |oceaofaonan
deep and deep over silt, 0 to 3 percent slopes.

II1s-3 HcA Hanford (Ripperdan) fine sandy loam, shallow 4 5 6 75 1 100 | 125 | .| |o.._.
variant, 0 to 3 percent slopes.

VIle-9 HkB Hideaway very stony loam, 0 to 8 percent slopes._ |- .- - || oo |oom o fammao oo oo

VIIe-9 HkD Hic}eaway very stony loam, 15 to 30 percent |- .- |- | o |oooo oo |e oo |e e ool
slopes.

ITIw-5 HmA Hildreth sandy clay, 0 to 3 percent slopes_ - - |- || oo oo |

ITTw-5 HnB Hiliireth-San Joaquin complex, 0 to 8 percent |- | |o oo ofoam oo
slopes.

Vie-4 HoD Holland sandy loam, 15 to 30 percent slopes_ |- - - -t ool | oo

VIle-4 HoE Holland sandy loam, 30 to 45 percent slopes- __ |- | oo oo oo oo

Vile-4 HrE Hollland rocky sandy loam, 30 to 45 percent |- _ .| oo oo oo el
slopes.

VIie-9 HsB Hoi‘nitos gravelly sandy loam, 3 to 8 percent |- ... | | oo e e e e o
slopes.

VIIe-9 HsD Hognitos gravelly sandy loam, 8 to 30 percent |- ____ | o |o o |oooe|eaeo |l .
slopes.

VIile-9 HvD Hornitos very rocky sandy loam, 8 to 30 percent |- | |ooooo|omuooo|o oo
slopes.

IVs-3 JyA Jesbel gravelly clay loam, 0 to 3 percent slopes- - |- - - |- oo oo oo e o oo |||

ITIs-5 JeA Jesbel clay, 0 to 3 percent slopes_ _ . |l e e oo e |

IIs-5 JgB Jesbel gravelly clay, 3 to 8 percent slopes__.__ i ___l _____lo____ I ___ I __l___.._.
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Irrigated crops—continued

Dryland crops

Corn (grain)
(100 1b./acre)

Corn (silage)
(Tons/acre)

Potatoes
(100 1b./acre)

Sugar beets
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Grapes
(Tons/acre)

Pasture
(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
1b./acre)

Dryland
range (Lb.
beef/acre/yr.)

A| B! C

A| B | C

B{C|A|B

C

40
30

35
30

30
30
30

60
50

55
50

50
50
50

80
70

75
65

70
65
70

20
15

18
15

15
15
15

40
35

38
33

35
33
35

15
15
15

15
15

15
18
15

15

20
15

15

18
12

15
12
15
10

25
20

22
16

20

35
28

32
25

28
25
28

45
40

20
18

19
14

25
22

30
26

28
22

400

=

— —
o O o Ot »Oo

42
34

40
34
40

24
18

22
18
22

350

18 300
14

18

26
22
26

=

16
20

—

300

o o o OO [#) N
o o o [ Ne) [}

—

20
20
16

28
28
25

40 | 18
18

14

26
26
22

200
200

250
250

300
300

L5
40
34

18

26

200 (250 (300 |15 2.5 3.0

19
14

225
175

350 |1
275 |1.5

20

18

19
12

14

250

250
200

225
150

175

400
400
300 |2.

350 11.
250 |1.

275 1.

250
125

300 2.0
150 .5

4.0

1.5

350
300

300
300

350
300
350

600
550

550
550

600
550
600

800
750

750
750

800
750
800

350
300
300

600
550
550

800
750
750
300
300
300
300
350
300
350
300
350
350

300
250

300
300
350
200

550
550
550
550
600
550
600
550
600
600

550
450

550
500

750
750
750
750
800
750
800
750
800
800

750
650

750
700
800
400

600
300

11
10
10
11
11
10

11

11
10

11
11
10

13
12
12
13
13
12

13

13
12

13
13
12

15

25
20
25
20
25
20

30
25

14 [ ___
14
15
15

14

15

<5
<5

15
14

40
35

100
50
15
10

40
25
10

S .
|5

40
30

15
15
14

30
25

25
25

30
25
30

30

200
200

180
150
100
20
15

200
200

170
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TasLe 3.—Estimated average acre yields of principal

Irrigated crops

Capabil- | Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)

A B C A B Cc A B C

I1Ts-8 LeA Lewilis loam, slightly saline-alkali, 0 to 1 percent 4 6 8 1.00}1.50 | 1.75 15 20 30
slopes.

IVs-8 LwA Lewis loam, moderately saline-alkali, 0 to 1 per- |. o f oo e oo
cent slopes.

IVs-3 MaA Madera fine sandy loam, 0 to 3 percent slopes_ .. 4 6 81 1.00 | 1.50 | 2. 50 20 25 30

I1Vs-3 MdA Madera-Lewis complex, slightly saline-alkali, 4 6 81.00 | 1.50 | 2. 25 18 23 30
0 to 1 percent slopes.

1Vs—3 MbA Madera loam, 0 to 3 percent slopes_____.____._._ 4 6 81 1.00 | 1.50 | 2.50 20 25 30

1Vs-3 McA Madera-Alamo complex, 0 to 1 percent slopes__ |- o |- oo |-ceomofommmo oo e

I-1 MoA Marguerite loam, 0 to 3 percent slopes | oo |ooommolom e oo

I1s—6 MrA Marguerite loam, slightly saline-alkali, 0 t0 3 |- |- oo |omm oo
percent slopes.

IIIs—6 MsA Marguerite loam, moderately saline-alkali, 0 t0 3 | o | | o |oo ||
percent slopes.

I-1 MmA Marguerite clay loam, 0 to 3 percent slopes__ . | |- oufomoom oo oo

11Is-6 MnA Marguerite clay loam, moderately saline-alkali, | . . | oo | oo e
0 to 3 percent slopes.

IVe-3 MtB Montpellier coarse sandy loam, 3 to 8 percent || -} luoon o[
slopes.

IVe-3 MtC Montpellier coarse sandy loam, 8 to 15 percent |- .| . o | oo |-
slopes.

1Is-6 PbA Pachappa fine sandy loam, slightly saline-alkali, 5 7 91150200275 20 35 55
0 to 1 percent slopes.

I-1 PaA Pachappa fine sandy loam, 0 to 1 percent slopes. 6 8 10 | 1.75 | 2.25 | 3.00 25 40 60

I-1 PcA Pachappa sandy loam, 0 to 1 percent slopes_____ 6 8 10} 1.75| 2.25 ] 3.00 25 40 60

I1s-6 PdA Pachappa sandy loam, slightly saline-alkali, 0 to 5 7 91150200275 20 35 55
1 percent slopes.

I11s-8 PeA Pachappa sandy loam, moderately deep and 5 7 911501200275 20 35 55

deep over hardpan, slightly saline-alkali, 0 to 1
percent slopes.

I1Is-5 PfA Porterville clay, 0 to 3 percent slopes_ _ _ o |- o ||| m e e e e

II1s-5 PfB Porterville clay, 3 to 8 percent slopes_ _ _ ||| e e m e e

I1Is-5 PgB Porterville rocky clay, 3 to 8 percent slopes___ | ||| |eoe oo e oo ae o

111s-3 PoA Pozo loam, 0 to 1 percent slopes____.__________.. 4 6 81100 1.50 | 2.00 30 40 50

IIIs-8 PsA Pozo loam, slightly saline, O to 1 percent slopes__ 4 5 71100 1.25| 175 25 35 45

1Vs-8 PtA Pozo loam, moderately saline, 0 to 1 perecent |- __ | |- oo | mo e
slopes.

VIs-8 PvA Pozo loam, strongly saline, 0 to 1 percent slopes_|__ |- o |eomman|iomoai]aae oo

111s-3 PhA Pozo clay loam, 0 to 1 percent slopes__________ 4 6 8100 1.50 | 200 30 40 50

1I1s-8 PkA POZIO clay loam, slightly saline, 0 to 1 percent 4 5 71100 1.25| 175 25 35 45
slopes.

IVs-8 PmA POZIO clay loam, moderately saline, 0 to 1 percent |- .. .| |-ccon|ommomo|amm oo oo oo
slopes.

VIs-8 PnA Pozlo clay loam, strongly saline, 0 to 1 percent | . |- |-ccooo|omono oo |ama o S IO
slopes.

I1s-7 RaA Ramona sandy loam, 0 to 3 percent slopes____._ 4 6 81 1.25] 150|175 20 25 30 |

IITe-1 RaB Ramona sandy loam, 3 to 8 percent slopes___ - _|. - |- u|ommoo oo m e ia e e m e

I1s-7 RbA Ramona sandy loam, deep over hardpan, 0 to 3 4 6 81125150 | 175 20 25 30
percent slopes.

1IIs-5 RcA Raynor clay, 0 to 3 percent slopes______ || noo oo e e oo

I11s-5 RcB Raynor clay, 3 to 8 percent slopes. - __ | e |

1Vs-3 RdA Redding gravelly loam, 0 to 3 percent slopes__ _ _|_ | oo o|acooo oo rm | e

IVe-3 RdC Redding gravelly loam, 3 to 15 percent slopes__ | |- oo oo ]oan oo

IVe-3 RfC Recllding gravelly sandy loam, 3 to 15 percent |_____ | . |occooo|oaoomn|mmmoa e
slopes.

IVe-3 RgC Redding-Raynor complex, 3 to 15 percent slopes_|. - |oco o] |o oo e

VIIIs-1 Rh Riverwash . _ o e e e e e e e e e e

VIIls-1 Rk Rock land, Hornitos soil material - - ________ | o |eemo| oo eea e || -

VIle-9 RmB Rocklin rocky sandy loam, pumiceous variant, || oo o|ocoooa|mmmomafoae e
3 to § percent slopes.

VIile-9 RmD Rocklin rocky sandy loam, pumiceous variant, |___ .| | o |eommo e e e o
8 to 30 percent slopes.

IVw-6 RtA Rossi silt loam, strongly saline-alkali, 0 to 1 per- |- __ | oo |oomaaa]em | e e

' cent slopes.
IVw-6 RsA Rossi silt loam, moderately saline-alkali, 0 to 1 | | . oo oo |

percent slopes.
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Irrigated crops—continued

Dryland crops

Corn (grain)
(100 1b./acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 1b./acre)

Grapes
(Tons/acre)

Pasture
(Lb.
beef/acrejyr.)

Dryfarmed
barley (100
Ib./acre)

Dryland
range (Lb.
beef/acre/yr.)

A|lB|C.

A|B|C

B|C

Al B|C

30 | 40

40
38

40

50
48

50

30 [ 40 | 50

10 20

15
13

15

25
23

25

15

15

20
20

15|20 25

30
28

30

20
18

20

40
35

40

20
20

12
15

18
20
20
18

18

12
12

200
200

250
250

300
300

2.0

2.0

2.5

2.5

300
200

350
300

300
250

500
400

600
550

600
500

700
600

800
750

800
600

300
350
350
300

300

750

800
800
750

750

300
250

200 600

300
250

200

350

350

600
600 8

200

400

15
14

11
10

13
13

12
12

13
12
12
10
10

10

14
14
15
14
12
12

12

10
10

11
10
10

20
15

200
180

200
150
200
180
150

200
150

150
100

30
20

50
30

200
180
200

200
180
170
150
150

160

10
15
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TABLE 3.—Estimated average acre yields of principal

Irrigated crops
Capabil- | Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)
A B C A B C A B C

I11s-6 RrA Rossi silt loam, slightly saline-alkali, 0 to 1 per- |- |- | o|am oo e e e e ae o
cent slopes.

I11s-6 ‘RoA Rossi clay loam, slightly saline-alkali, 0 to 1 per- |- - | |occoao|moo oo em e c e[ eeee e
cent slopes.

IVw-6 RpA Rossi clay loam, strongly saline-alkali, 0 to 1 |- |- |occooo|omoo oo oo
percent slopes.

IVs-3 SaA San Joaquin sandy loams, 0 to 3 percent slopes._ _ 4 6 8| 1L00( 150} 175 15 20 30

IVs-3 SbA San Joaquin-Alamo complex, 0 to 3 percentslopes_| .- __ | . | oo oo e e oo

IVe-3 ScB San Joaquin-Whitney sandy loams, 0 to 8 per- |- |oce | oo |oa e || e e e e
cent slopes.

JIle-1 SyB Sesame sandy loam, 3 to 8 percent slopes_____ |-l oo oo e

Vie-4 SnB Sesame rocky sandy loam, 3 to & percent slopes_|. .. |oo oo |omo o afomm oo oo a ol

T1Te-1 SeB Sesame loam, 3 to 8 percent slopes_ .. .|| i oo e e e

IVe-1 SeC Sesame loam, 8 to 15 percent slopes_______ . || ec e e e e e e

Vie-4 SkC Sesame rocky loam, 8 to 15 percent slopes. .- _ | |oooo oo oo o|eoo s

ITw-2 TdA Temple loam, 0 to 1 percent slopes_ . _______.___ 6 8 10} 1.75 1 2.25 3.00 30 50 60

ITw-2 ThbA Temple clay loam, 0 to 1 percent slopes_______. 6 8 10| .75 2.25 | 3.00 30 50 60

ITw-2 TaA Temple clay, 0 to 1 percent slopes.____________ 5 7 91 1.50] 200 2 50 25 40 50

11s-6 TeA Temple loam, slightly saline, O to 1 percent slopes_ 5 7 91 1501 2.00 ] 2.50 25 40 50

I1s-6 TcA Terlnple clay loam, slightly saline, 0 to 1 percent 5 7 91 1.50| 2.00 ]| 2.50 25 40 50
slopes.

VIIIs-1 Tf Terrace escarpments_ oo oo e mme e e e e oo e o

Vile—4 TgF Tollhouse rocky coarse sandy loam, 30 to 75 {_ .| oo |ocooo|ommme oo oo mmaa e meea| e o
percent slopes.

Vie-1 TkC Trabuco rocky loam, 8 to 15 percent slopes_ - |- - |- oo eme e e e e e e

VIile-1 TkF Trabueco rocky loam, 45 to 75 percent slopes. - - |- - oo |oo o |amm e e e e

Vie-1 ThE Trabuco loam, 15 to 45 percent slopes.__ . - | |o o |omm oo e oo e m e e oo e

IVs—6 ToA Trkf}ver loam, strongly saline-alkali, 0 to 1 pereent |- .| |- oo am i mea e e | c | e e -
slopes.

I1s-6 TmA Traiver loam, slightly saline-alkali, 0 to 1 percent 5 7 911.00)1.501.75 25 30 35
slopes.

I1Ts-6 TnA Traver loam, moderately saline-alkali, 0 to 1 per- 4 5 7 75 [ 1.25 | 1.50 |oco o |oemo e
cent slopes.

ITs—6 TpA Traver-Chino complex, slightly saline-alkali, 0 to 5 7 911.00|1.50]1.75 25 30 35
1 percent slopes.

I1Ts-6 TrA Traver-Chino complex, moderately saline-alkali, 4 5 7 75 1.25 | 1.50 oo |- |oo-ao-
0 to 1 percent slopes.

IVs—-8 TsA Traver, Fresno, and El Peco fine sandy loams, 4 5 7 751 1.25 | 1.50 || |-
moderately saline-alkali, 0 to 1 percent slopes.

VIs-8 TtA Traver, Fresno, and El Peco fine sandy loams, f..- |- |acmoo]ommao|mom oo e e o
strongly saline-alkali, 0 to 1 percent slopes.

IVe-3 TuB Trigo fine sandy loam, 3 to 8 percent slopes.- .. |- oo ool | e e

1Ve-3 TuC Trigo fine sandy loam, 8 to 15 percent slopes_ . {- o c|o oo ceoomocmo|ommm | e oo e -

IVe-3 TvB Trigo-Cometa sandy loams, 3 to 8 percent slopes..|- - - - | oo |oo oo oo e i ee e e

I1Te—4 TwA Tujunga loamy sand, 0 to 3 percent slopes__..__ 4 5 711.256 1050 1.75 |-l | ___.__

11Te-4 TwB Tujunga loamy sand, 3 to 8 percent slopes._ .- | |mcmooo|occoo|acm e ce || || m e

ITIe-4 TxA Tujunga loamy sand, moderately deep and deep 4 6 811.25 | 1.80 | 1.75 fuocooo|omm oot
over hardpan, 0 to 3 percent slopes.

11Ie-4 TzB Tujunga and Hanford soils, channeled, 0 to 8 |- | oo |cmoaoo|ooma | e e e
percent, slopes.

IITe-4 TyA Tujunga loamy sand, moderately deep and deep 4 6 8 1.25 | .50 | 1,75 |oooeo | fooooo-
over silt, 0 to 3 percent slopes.

I-1 VaA Visalia fine sandy loam, 0 to 1 percent slopes. __ 8 10 12 [ 1.75 | 2.25 | 3.00 30 50 65

I-1 VdA Visalia sandy loam, 0 to 3 percent slopes___.___._ 7 9 11| 1.50 | 2.00 | 2. 75 25 45 60

I1Ie-4 VnA Visalia sandy loam, moderately deep over sand, 4 6 811.00|1.50(1.75 15 25 35
0 to 3 percent slopes. )

ITIe-1 VsB Vista-Sesame complex, 3 to 8 percent slopes. . _ _|- oo |eom oo |o oo | a oo

VIIe-3 WaB Whliterock rocky fine sandy loam, 3 to 8 percent |- |- o|comcoo|cmmam oo e
slopes.

VIIe-3 WaE Whiterock rocky fine sandy loam, 30 to 45 per- |- | | oo om || feam e e
cent slopes.

VIle-3 WbD Whiterock very rocky fine sandy loam, 8 to 30 .| | o |eomooo e e e
percent slopes.

IITe-1 Wi{B Whitney fine sandy loam, 3 to 8 percent slopes_ |-« |+ oo | oo mo|omm oo oo

IVe-1 WitC Whitney fine sandy loam, 8 to 15 percent slopes_|_____ 1 __{_____ 1 _____|l ..l ...
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Irrigated crops—continued

Dryland crops

Corn (grain)
(100 1b./acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 lb./acre)

Grapes
(Tons/acre)

Pasture

(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
Ib./acre)

Dryland
range (Lb.
beef/acre/yr.)

B, C

Al B ) C

A

B

C

A B|C

30

40

30

40

207)°307| 40

15

20

15

20

55"

23
23
40
28

30
28
20

5871056—62——T7

15
15

22

22

150

150

200 |

150

300
275
200

1.

200 | .

5

2.5

250
250

350
250

350
350
300
300
300

300
200
300
250
200

200 |3

200 |3
200
350

300
250

10

12
10

10
10

14

12

20
20

<5

25
10
25

100

100
10

20
15
25
20
15
10
80

120
10

15
10
15
35
20

200
15

15
20

50

120
10

<5
<5

25
20

180
150
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TaBLE 3.—Estimated average acre yields of principal

Irrigated crops

Capabil- | Map Soil Alfalfa Cotton Sorghum
ity unit | symbol (Tons/acre) (Bales/acre) (grain)
(100 1b./acre)
A B C A B C A B C

Ille-1 WmA Whitney loam, 0 to 3 percent slopes_ - oo fomeooo]oomaoo|oie || e e

IIle-1 WmB Whitney loam, 3 to 8 percent slopes_ _ - oo o|ooomo oo e e

IVe-1 WmC Whitney loam, 8 to 15 percent slopes. . . oo |oooooolo oo oo |eaae | mme e e e[

Vie-4 WnD Whl’tr(lie3crl sandy loam, 15 to 30 percent slopes, |- -co--|-cooocfooemoo|oaamo e[ e
eroded.

IIIe-1 wtB Whlitney-Trigo fine sandy loams, 3 to 8 percent |- oo foc o |ooooo || e
slopes.

1ITe-1 WrB Whitney and Rocklin sandy loams, 3 to 8 percent |- .-~ | ool oo ]om oo |-
slopes.

IVe-1 WrC Whitney and Rocklin sandy loams, 8 to 15 per- |- |- oo [ommmmnf e e | o
cent slopes.

IVe-1 WoC Whitney and Rocklin gravelly sandy loams, 3 £0 |- - - oo |- oo oo o ml oo e -
15 percent slopes.

IVs-6 WxA Wunjey very fine sandy loam, strongly saline- |- o |-coooo|oom oo -
alkali, 0 to 1 percent slopes.

IIIs—6 WvA Wunjey very fine sandy loam, moderately saline- 4 6 8(1.25(1.75 2.00 15 30 40
alkali, 0 to 1 percent slopes.

11s—6 WuA Wunjey very fine sandy loam, slightly saline- 5 7 911.501200/| 250 20 40 55
alkali, O to 1 percent slopes.

IVs-6 WyB Wunjey very fine sandy loam, strongly saline- |- | oo |ocmmoofemommalo oo ]
alkali, channeled, 1 to 8 percent slopes.

I1Is-5 ZaB Zaca clay, 3 to 8 percent SIopes_ - o cvcmmoccana]ommmmnfame oo e e
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Irrigated crops—continued

Dryland crops

Corn (grain)
(100 1b./acre)

Corn (silage)
(Tons/acre)

Barley
(grain)
(100 1b./acre)

Sugar beets
(Tons/acre)

Potatoes
(100 1b./acre)

Grapes
(Tons/acre)

Pasture
(Lb.
beef/acre/yr.)

Dryfarmed
barley (100
Ib./acre)

Dryland
range (Lb.
beef/acre/yr.)

A|B|C

A|B

A C

30
40

40
50

15
20

20
25

10
15

20
25

25
30

156
20

22

14

18

400
550

200
300

12

14

10

200
180
150
120
150
170
150
150

10

15

20

50

30 200
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TasLE 4.—Irrigated alfalfa
1.—Capability units I-1, ITw-7, I1s-3, 1Ts-6, ITs—7, I1Ts-3, I1Is-6, I1Is-8, and IVs-3

Practice

Management level

A

B

C

Rotation._ ... ______

Seedbed preparation_ __________

Fertilization____ . ____________

Seeding:
Variety_ . oo __.____

Irrigation:
Method. _ _ .o _____ . _____

Schedule___ ... .__.____

Amount of water_ .. _______

Cutting schedule_____._.__..___..

Cutting state._ . _____________

Insect control - _ ... ____

Nematode control_...___.______

Drainage . - oo

Alfalfa, alfalfa, alfalfa, cotton,
cotton, and sorghum, corn, or
black-eye beans.

Shallow. Rotary-chop cotton
stalks, disk, plow, disk, border,
disk and harrow between
borders, ringroll parallel to
borders to cover seed.

None.

Lahontan.
25 pounds per acre, broadeast.
Oct. 1 to March 1.

Flood in checks.

Barly May to mid-October, 13
irrigations, usually every 10
days between cuttings and
after final cutting, 4 inches
per irrigation.

4.5 acre-feet.

6 cuttings, beginning early in
May and ending in the middle
of October.

0.1 bloom.

5 or 6 sprayings, usually at rate
of 1.or 2 per cutting, from July

through September, for
spotted alfalfa aphid.

None.

None. Water pools at end of

check, killing from 100 to 400
feet of stand. Grade not uni-
form to ends of checks.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, and sorghum, corn, or
black-eye beans.

Deep. Disk cropresidues, chisel
to depth of 14 to 16 inches,
disk, border, disk and harrow
between borders, apply 30
pounds nitrogen on nonlegumi-
nous crop residues, ringroll at
right, angles to borders to cover
seed.

200 pounds superphosphate (40
pounds P,O; and 18 pounds
sulfur) per acre per year,
broadcast each winter.

Lahontan.
25 pounds per acre, broadcast.
Oct. 1 to April 1.

Flood in checks; pre-irrigate if
necessary.

Early May to mid-October, 10
irrigations, usually every 15
days between cuttings and
after final cutting, 4 inches
per irrigation.

3.5 acre-feet.

6 cuttings, beginning early in
May and ending in the middle
of October.

0.1 bloom.

5 or 6 sprayings, usually at rate
of 1 or 2 per cutting, from July
through September, for
spotted alfalfa aphid; spray
for alfalfa butterfly as neces-
sary.

None.

Excess water at end of check
removed by drains or pumped
back into system for recircu-
lation. Grade not uniform to
drains.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, and sorghum, corn or
black-eye beans.

Deep. Disk crop residues, chisel
to depth of 14 to 16 inches,
disk, border, disk and harrow
between borders, apply 30
pounds nitrogen on nonlegumi-
nous crop residues, ringroll at
right angles to borders to cover
seed. Land plane when neces-
sary before bordering.

400 pounds superphosphate (80
pounds P;0; and 36 pounds
sulfur) per acre per year,
broadcast each winter.

Lahontan.
25 pounds per acre, broadeast.
Oct. 1 to April 1.

Flood in checks; pre-irrigate if
‘necessary.

Early May to mid-October, 10
irrigations, usually every 15
days between cuttings and
after final cutting, 4 inches per
irrigation.

3.5 acre-feet.

6 cuttings, beginning early in
May and ending in the middle
of October.

0.1 bloom.

5 or 6 sprayings, usually at rate of
1 or 2 per cutting, from July
through September, for spotted
alfalfa aphid; spray for alfalfa
butterfly as necessary.

None (some residual benefits
from treatment for cotton).

Excess water at end of check
removed by drains or pumped
back into system for recircula-
tion. Grade uniform to drains.

2.—Capabili

ty unit ITe-1

Conservation practices. .. _._._._

All other practices. - .._____._

Contour application of irrigation
water (or irrigation by sprin-
kler).

Same as for group 1, above.

Contour application of irrigation
water (or irrigation by sprin-
kler).

Same as for group 1, above,

Contour application of irrigation
water (or irrigation by sprin-
kler).

Same as for group 1, above.
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TaBLE 4.—Irrigated alfalfa—Continued
3.—Capability units ITe—4, ITle-4, IVe~4, and 1Vs—4
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Practice

Management level

A

B

C

Conservation practices_ __ . _____

All other practices___._________

Alfalfa, alfalfa, alfalfa, cotton,
and sorghum, corn, or barley.

Early May to mid-October, 18
irrigations, 3 inches per irri-
gation, usually every 7 or 8
days, between cuttings and
after final cutting.

Limit irrigation runs to 600 feet
on 0 to 3 percent slopes: sprin-
kler irrigation on 3 to 8 per-
cent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
and sorghum, corn, or barley.

Early May to mid-October, 14
irrigations, 3 inches per irri-
gation, usually every 10 days,
between cuttings and after
final cutting.

Limit irrigation runs to 600 feet
on 0 to 3 percent slopes: sprin-
kler irrigation on 3 to 8 per-
cent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
and sorghum, corn, or barley.

Early May to mid-October, 14
irrigations, 3 inches per irri-
gation, usually every 10 days
between cuttings and after
final cutting.

Limit irrigation runs to 600 feet
on 0 to 3 percent slopes; sprin-
kler irrigation on 3 to 8 per-
cent slopes.

Same as for group 1, above.

4.—Capability unit IIw-2

Conservation practices_ ________

All other practices_ .. __.________

None.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above,

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

5.—Capability units IVw—6, IVs-6, IVs—8, VIs—6, and VIs-8

Alluvial fan and basin soils poorly suited to or unsuited to alfalfa because of moderate to strong concentrations of salts or alkali or both,

|

6.—Capability units ITIe-1, IITw-5, 111s-5, IVe~1, IVe-3, VIe-1, VIe~4, VIIe-1, VIIe-3, VIIe-4, VIIe-9, and VIIIs-1

Terrace and upland soils poorly suited to or unsuited to alfalfa because of slope, restricted rooting depth, stones or rocks, lack of irrigation
water, or other reasons.
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TaBLE 5.—Irrigated cotton
1.—Capability units I-1, ITw~7, IIs-3, 1Is-6, IIs-7, I1Is-3, I1Ts-6, I11s-8, and IVs~3
Management level
Practice =
A B C
Rotation____.___ . . _.__...... Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton,
cotton, and sorghum, corn, or cotton, and sorghum, corn, or cotton, and sorghum, corn, or
black-eye beans. black-eye beans, blagk-eye beans.
Seedbed .- .- i Flat. Seed planted in slight | Furrowed out (before pre-irriga- | Furrowed out (before pre-irriga-

Seedbed preparation. - . ...

Fertilization. oo cocaooooooooooC

Seeding:
Variety_ . . o.-._.

Kind of seed. - .- _____

Density . o ooeeoeaoooaooo

Cultivation:

Mechanieal . _ ... _-._.

Row profile. . .o __

Irrigation:
Pre-irrigation______________

Regular. .. . ________.___

Amount_ . __._..

Insect control_ . e oocao .

depressions.

Shallow. First year: disk, plow,
disk twice to maximum depth
of 9 inches. Second year:
rotary chop cotton stalks,
disk, plow, disk twice to maxi-
mum depth of 9 inches,

First year after alfalfa: none.
Second year: 40 pounds nitro-
gen at planting, 6 or 7 inches
to side of seed; or apply before
first irrigation.

Acala 4-42 (green tag).
Regular (mechanically delinted).
30 pounds (drilled).

April 1 to April 15.

38 to 40 inches between rows; 6
to 12 inches between plants.

Mechanically or by hand at 4-6
leaf stage; thin stand to be-
tween 15,000 and 30,000 plants
per acre.

6 times between the time the
plants are first visible and the
time they become too tall
(about July 15).

Cultivation shovels do not bring
furrow to point; efficiency of
machine harvesting reduced.

Shallow (to depth of 2 to 3 feet)
any time up to April 1.

June 1: 2 or 3inches. June 1 to
Aug. 30: 9 irrigations, 3 inches
per irrigation, every 8 to 10
days. Sept. 1to Oct. 1: 1 or
2 1rrigations if unseasonably
warm.

36 inches.

1 dusting for bollworms and
lygus bugs in July or August;
1 dusting for spider mites.

None.

tion). Plant on top of bed.

Deep. First year: disk, plow,
disk twice. Second year: disk,
chisel to depth of 14 to 16
inches, disk twice.

First year after alfalfa: none.
Second year: 40 to 80 pounds
nitrogen, 6 or 7 inghes to side
of seed; or apply before first
irrigation.

Acala 4-42 (green tag).
Regular (mechanically delinted).

20 pounds (drilled) for hand
chop; 30 pounds for mechani-
cal chop.

April 15 (optimum).

38 to 40 inches between rows; 4
to 8 inches between plants.

Mechanijcally or by hand at 4-6
leaf stage; thin stand to be-
tween 20,000 and 40,000 plants
per acre.

4 times between the time the
plants are first visible and the
time they become too tall
(about July 15).

Furrow brought to point by use
of broad shovels and rod at-
tachments; row nematode
fumigation possible; labor and
equipment costs reduced.

Deep (to depth of 3 to § feet)
any time up to April 1.

June 1: 2 or 3 inches. June 1 to
Aug. 30: 9 irrigations, 3 inches
per irrigation, every 8 to 10
days.

38 to 40 inehes.

1 dusting for bollworms and
lygus bugs in July or August;
1 dusting for spider mites,
Or, dusting on recommenda-
tion of farm advisory groups.

None.

tion), Plant on top of bed.

Deep, First year: disk, plow,
disk twice. Second year: disk
chisel to depth of "14 to 16
inches, disk twice,

First year after alfalfa: none.
Second year: 80 to 100 pounds
nitrogen, 6 or 7 inches to side
of seed; or apply before first
irrigation,

Acala 4-42 (green tag),
Regular (mechanically delinted).

20 pounds (drilled) for hand chop;
30 pounds for mechanical chop.

April 15 (optimum).

38 to 40 inches between rows; 3
to 6 inches between plants.

Mechanically or by hand at 4-6
leaf stage; very little need to
chop; thin to between 30,000
and 60,000 plants per acre.

4 times, Ineluding once late in the
season (about July 31) with
high-clearance equipment.

Furrow brought to point by use
of broad shovels and rod at-
tachments; row nematode fu-
migation possible; chemical
weed control possible; labor
and equipment costs reduced.

Deep (to minimum depth of 5
feet) any time up to April 1,

June 15: 2 or 3 inches, By Aug.
30: 6 irrigations, 4 inches per
irrigation, at intervals of more
than 10 days.

38 to 40 inches.

Weekly inspection, and applica-
tion of appropriate controls as
needed, ’

As needed, up to 1 week prior to
planting,
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TasrLE 5.—Irrigated cotton—Continued
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Practice

Management level

B

Harvest:
Defoliation. ____.___..__.____

Picking:
First o __

Generally too early for proper
effect; grade usually lowered;
advioe generally needed as to
proper timing,

October 1 to Nov. 15; generally
by hand; lower bolls mostly.

Nov. 15 to March 1, generally
by hand.

Generally effectively done;
grade not lowered; advice
needed as to timing.

Oct. 1 to Nov. 15; generally by
machine; greater speed gen-
erally compensates for field
loss and lowering of grade.

Nov. 15 to Feb. 1, generally by
machine.

Generally properly and effec-
tively done; limited assistance
needed on occasion.

Oct. 1 to Nov. 15; generally by
machine; field loss and lower
ing of grade minimized by
better knowledge of machine
operation,

Nov. 15 to Feb. 1, generally by
machine.

2.—Capability unit ITe-1

Conservation practices. . _ ... _._ Contour planting; contour or | Contour planting; contour or | Contour planting; contour or
sprinkler irrigation. sprinkler irrigation. sprinkler irrigation.

All other practices. . _..._.__.___ Same as for group 1, above. Same as for group 1, above. Same as for group 1, above.

3.—Capability units ITe-4, 1IIe~4, IVe—4, and IVs—4

Rotation ... .. ___.________ Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton,
and sorghum, corn, or barley. and sorghum, corn, or barley. and sorghum, corn, or barley.

Irrigation:

Regular_ . ________________ June 1: 2 to 3 inches. June 1 | June 1: 2 to 3 inches. June 1 | June 1: 2 to 3 inches. June 1

to Aug. 30: 12 irrigations, to Aug. 30: 12 irrigations, to Aug. 30: 12 irrigations,
3 inches per irrigation, every 3 inches per irrigation, every 3 inches per irrigation, every
7 days. Sept. 1 to Oct. I: 7 days. 7 days.
1 or 2 irrigations if unseason-
ably warm.

Fertilization_.___. . .. ________ 60 pounds nitrogen. 60 to 100 pounds nitrogen: 30 | 100 to 120 pounds nitrogen: 50

Conservation practices. . ____.___

All other practices. . _..___._____

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler irrigation on 3 to 8
percent slopes.

Same as for group 1, above.

to 50 pounds at
to 50 pounds by

lanting, 30
uly 1.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler irrigation on 3 to 8
percent slopes.

Same as for group 1, above.

to 60 pounds at planting, 50
to 60 pounds by July 1.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler irrigation on 3 to 8
percent slopes.

Same as for group 1, above.

4. —Capability unit ITw-2

Conservation practices. . _._____

All other practices

None.

Same as for group 1, above.

Open drains, as needed, to

control high water table.

Same as for group 1, above.

Open drains, as needed, to

control high water table.

Same as for group 1, above.

5.—Capability units IVw—6, IVs-6, IVs-8, VIs-6, and VIs-8

Alluvial-fan and basin soils not suited to cotton because of moderate to strong concentrations of salts or alkali or both.

6.— Capability units IIIe-1, IIIw-5, IIIs-5, IVe-1, IVe-3, VIe-1, Vle—4, VIIe-1, VIle-8, VIIe-4, VIIe-9, and VIIIs-1

Terrace and upland soils poorly suited to or unsuited to cotton because of slope, shallow root zone, stones or rocks, lack of irrigation water,

or other reasons.
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TasLE 6.—Irrigated sorghum for grain

1.—Capability units I~1, ITw-7, IIs-3, IIs-6, I1Is~7, I1Is-3, I1Is-6, I1Is-8, and IVs-3

Practice

Management level

A

B

C

Rotation...___________________
Seedbed_ _ . __ .. __.__

Seedbed preparation. .. ________

Fertilization___________________

Seeding:
Variety . ____ ____________.

Cultivation, mechanical .. . _____

Irrigation:
Pre-irrigation..____.________

Regular_ .. ___._._________

Alfalfa, alfalfa, alfalfa, cotton,
cotton, sorghum.

Flat. Plant in slight depres-
sions.

Shallow. Disk crop residues,
plow, disk twice to maximum
depth of 9 inches.

None.

Double dwarf 38.
4 to 6 pounds per acre.

April 1, or as soon thereafter as
possible.

36 to 40 inches between rows, 2
to 3 inches between plants.
50,000 to 80,00C plants per
acre.

3 times.

Shallow, (to depth of 2 to 3 feet)
any time up to March 15, or
2 weeks before planting.

Early in June, 3 times in July,
onee in August, total 5 times;
4 inches per irrigation.

2 acre-feet.

None.

None.

By combine, as early as possible,

about Sept. 15, at about 15
percent moisture.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, sorghum.

Flat. Plant in slight depres-
sions,
Deep. Disk crop residues,

chisel to depth of 14 to 16
inches, disk twice.

40 pounds nitrogen, 6 inches to
side of seed at planting; or
applied before first irrigation.

Double dwarf 38.
4 to 6 pounds per acre.
April 1 to May 15.

30 to 40 inches between rows, 2
to 3 inches between plants.
50,000 to 80,000 plants per
acre.

3 times.

Deep (to depth of 3 to 5 feet)
any time up to March 15, or
2 weeks before planting.

Early in June, 3 times in July,
once in August, total 5 times;
4 inches per irrigation.

2 acre-feet.

Aphid control if bad infestation.
None.

By combine, as early as possible,

about Sept. 15, at about 15
percent moisture.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, sorghum.

Flat. Plant in

slight depres-
sions.

Deep. Disk crop residues, chisel
to depth of 14 to 16 inches,
disk twice.

100 to 120 pounds nitrogen, 6
inches to side of seed at plant-
ing; or applied before first
irrigation.

Double dwarf 38.
4 to 6 pounds per acre.
April 1 to May 15.

30 to 40 inches between rows, 2
to 3 inches between plants.
50,000 to 80,000 plants per
acre.

3 times.

Deep (to depth of 3 to 5 feet)
any time up to March 15, or
2 weeks before planting.

Early in June, 3 times in July,
once in August, total 5 times;
4 inches per irrigation.

2 acre-feet.
Aphid control if bad infestation.
None.

By combine, as early as possible,
about Sept. 15, at. about 15
percent moisture.

2.—Capability unit ITe~1

Conservation practices. .. ... __.

All other practices. - _._______.__

Contour planting and contour
irrigation.

Same as for group 1, above.

Contour planting and contour
irrigation.

Same as for group 1, above.

Contour planting and contour
irrigation.

Same as for group 1, above.
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Practice

Management level

A

B

C

Irrigation:
Regular. __ . ____._.___

Conservation practices. .. ___..._

All other practices_ . ___________

Alfalfa, alfalfa, alfalfa, cotton,
sorghum,

None.

Smaller and more frequent appli-
cations: 7 times, 3 inches per
irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
sorghum,

40 pounds nitrogen: 20 pounds
at planting, 6 inches to side, or
before first irrigation; 20
pounds by July 1.

Smaller and more frequent appli-
cations: 7 times, 3 inches per
irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
sorghum.

100 to 120 pounds nitrogen: 50
to 60 pounds at planting, 6
inches to side, or before first
irrigation; 50 to 60 pounds by
July 1.

Smaller and more frequent appli-
cations: 7 times, 3 inches per
irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

4.—Capability unit TIw-2

Conservation practices_ _ . _____._

All other practices. . __..___._.__.

None.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

5. —Capability units IVw-6, IVs—6, IVs-8, VIs-6, and VIs-8

Alluvial-fan and basin soils poorly suited to or not suited to sorghum because of moderate to strong concentrations of salts or alkali or both.

6.—Capability units IIle-1, IITw-5, 1TIs-5, IVe-1, IVe-3, VIe-1, VIe-4, VIle-1, VIIe-3, VIIe-4, VIIe-9, and VIIIs-1

Terrace and upland soils poorly suited to or not suited to sorghum because of slope, shallowness, stones or rocks, lack of irrigation wate,

or other reasons.

587105—62——8
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TaBLE 7.—Irrigated corn for grain
1.—Capability units I-1, ITw-7, IIs-3, 11s—6, IIs-7, 11Is-3, I1Is—6, I1Is-8, and IVs—3

Practice

Management level

A

B

C

Rotation. oo __

Seedbed_ - _________
Seedbed preparation____________

Fertilization._ . _________

Seeding:
Variety oo oo

Cultivation, mechanical. . __.___

Irrigation:
Pre-irrigation__._.___._____._

Regular. . ____._._

Insect and nematode control_ . __

Harvest_ _ - . _____

Alfalfa, alfalfa, alfalfa, cotton,
cotton, corn.

Flat. Plant in slight depressions.

Shallow. Disk crop residues,
plow, disk twice to maximum
depth of 9 inches.

80 pounds nitrogen at planting,
4 to 5 inches to side of seed;
or applied before first irriga-
tion.

An adapted hybrid.
8 to 10 pounds per acre.

April 1 or as soon thereafter as
possible.

36 to 40 inches between rows, 8
to 12 inches between plants,
13,000 to 20,000 plants per
acre.

3 times.

Shallow (to depth of 2 to 3 feet)
any time up to 2 weeks before
planting.

May 15 to Sept. 1, at 10-day
intervals, 10 irrigations, 4
inches per irrigation.

3.5 acre-feet.
None.

Harvest by Oect. 1, using corn-
picker, and store for shelling.
Pick at 25 percent moisture.
If using picker-sheller, pick at
15 percent moisture.

Alfalfa, alfalfa, alfalfa, cdtton,
cotton, corn.

Flat. Plaatin slight depressions.

Deep. Disk crop residues, chi-
sel to depth of 14 to 16 inches,
disk twice.

120 pounds nitrogen at planting,
4 to b inches to side of seed;
or applied before first irriga-
tion.

An adapted hybrid.
8 to 10 pounds per acre.
Avpril 1 to May 15.

36 to 40 inches between rows, 8
to 12 inches between plants,
13,000 to 20,000 plants per
acre.

3 times.

Deep (to depth of 3 to 5 feet)
any time up to 2 weeks before
planting.

May 15 to Sept. 1, at 10-day
intervals, 10 irrigations, 4
inches per irrigation. Irrigate
more frequently in tasseling
and silking period, to com-
plete pollination.

3.5 acre-feet.
None.

Harvest by Oct. 1, using corn-
picker, and store for shelling.
Pick at 25 percent moisture.
If using picker-sheller, pick at
15 percent moisture.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, corn.

Flat.

Deep. Disk crop residues, chisel
to depth of 14 to 16 inches,
disk twice.

Plant in slight depressions.

150 pounds nitrogen at planting,
4 to 5 inches to side of seed;
or applied before first irriga-
tion.

An adapted hybrid.
8 to 10 pounds per acre.
April 1 to May 15.

36 to 40 inches between rows, 6
to 8 inches between plants,
20,000 to 26,000 plants per
acre.

3 times.

Deep (to depth of 3 to 5 feet)
any time up to 2 weeks before
planting,

May 15 to Sept. 1, at 10-day
intervals, 10 irrigations, 4
inches per irrigation. Irrigate
more frequently in tasseling
and silking period, to complete
pollination.

3.5 acre-feet.
None.

Harvest by Oct. 1, using corn-
picker, and store for shelling.
Pick at 25 percent moisture.
If using picker-sheller, pick at
15 percent moisture.

2.—Capability unit ITe-1

Conservation practices_. - .. _..___

All other practices. __._________

Contour planting and contour
irrigation.

Same as for group 1, above.

Contour planting and contour
irrigation.

Same as for group 1, above.

Contour planting and contour
irrigation.

Same as for group 1, above.
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TasLe 7.—Irrigated corn for grain—Continued

3.—Capability units ITe-4, I1Te—4, IVe—4, and IVs—4

Management level
Practice
A B C
Rotation. __.____________._____ Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton, | Alfalfa, alfalfa, alfalfa, cotton,
corn, corn. corn,

Fertilization____.______________ Same as for group 1, above. 120 pounds nitrogen; 60 pounds | 150 pounds nitrogen; 75 pounds
at planting, 4 to 5 inches to at planting, 4 to 5 inches to side
side of seed, or before first of seed, or before first irrigation;
irrigation; 60 pounds by 75 pounds by July 1.

. July 1.

Irrigation:

Regular_ ___ .. _ .. __.______ May 15 to Sept. 1, at 7-day | May 15 to Sept. 1, at 7-day | May 15 to Sept. 1, at 7-day
intervals, 13 irrigations, 3 intervals, 13 irrigations, 3 intervals, 13 irrigations, 3
inches per irrigation. inches per irrigation. More inches per irrigation. More

frequent in tasseling and frequent in tasseling and silking
silking period. period.
Conservation practices_ __ .___._ Irrigation runs limited to 600 | Irrigation runs limited to 600 | Irrigation runs limited to 600
feet on 0 to 3 percent slopes; feet on 0 to 3 percent slopes; feet on 0 to 3 percent slopes;
contour irrigation on 3 to 8 contour irrigation on 3 to 8 contour irrigation on 3 to 8
percent slopes. percent slopes. percent slopes.
All other practices_ .. _________ Same as for group 1, above. Same as for group 1, above. Same as for group 1, above.
4.—Capability unit ITw-2
Conservation practices_ . _______ None. Open drains, as needed, to | Open drains, as needed, to
control high water table. control high water table.
All other practices_ __________.__ Same as for group 1, above. Same as for group 1, above. Same as for group 1, above.

5.—Capability units IVw-6, IVs—6, IVs—8, VIs—6, and VIs-8
| |
Alluvial-fan and basin soils not suited to corn because of moderate to strong concentrations of salts or alkali or both.

|
6.—Capability units IIIe~1, IITw—5, I1Is-5, IVe~1, IVe-3, VIe—1, VIe—4, VIIe—1, VIIe-3, VIIe~4, VIIe-9, and VIIIs-1

Terrace and upland soils poorly suited to or unsuited to corn because of slope, shallowness, rocks or stones, lack of irrigation water, or
other reasons. | |
l
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TaBLE 8.—Irrigated corn for silage

1.—Capability units I-1, IIw-7, IIs-3, IIs~6, 1Is-7, II1s~-3, I1Is—6, I1Is-8, and IVs-3

Practice

Management level

Seeding:
Variety ... ___________

Cultivation_ _ _ . _______.__._._.____

Irrigation:
Pre-irrigation_____.________

Regular__ . ____________.__

Insect and nematode control_ .. _

Harvest_ .- __ .. _______

A
Irrigated barley, corn.  Or, pota-
toes, corn.
Flat. Plantinslight depressions.

Shallow. Disk crop residues,
plow, disk twice to maximum
depth of 9 inches.

80 pounds nitrogen at planting,
4 to 5 inches to side of seed;
or applied belure first irriga-
tion.

Any adapted 90-day hybrid.
10 to 12 pounds per acre.
July 1 to 15.

36 to 40 inches between rows, 6
to 8 inches between plants,
20,000 to 26,000 plants per
acre.

2 times.

Shallow (to depth of 2 to 3 feet)
any time up to 2 weeks before
planting.

July 15 to Oct. 1, every 10 days,
7 irrigations, 4 inches per
irrigation.

2.5 acre-feet,.
None.

Field chop when kernels are in
late dough or well-dented
stage (about Oct. 1), about 65
to 70 percent moisture.

B
Irrigated barley, corn.  Or, pota-
toes, corn.
Flat. Plant inslight depressions.

Deep. Disk crop residues,
chisel to depth of 14 to 16
inches, disk twice.

120 pounds nitrogen at planting,
4 to 5 inches to side of seed;
or applied before first irriga-
tion.

Any adapted 90-day hybrid.
10 to 12 pounds per acre.
July 1 to 15.

36 to 40 inches between rows, 6
to 8 inches between plants,
20,000 to 26,000 plants per
acre.

2 times.

Deep (to depth of 3 to 5 feet)
any time up to 2 weeks before
planting.

July 15 to Oct. 1, every 10 days,
7 irrigations, 4 inches per
irrigation.

2.5 acre-feet.

None..

Field chop when kernels are in

late dough or ‘well-dented .

stage (about Oct. 1), about 65
to 70 percent moisture.

C
Irrigated barley, corn. Or, pota-
toes, corn.
Flat. Plant in slight depressions.

Deep. Disk crop residues, chisel
to depth of 14 to 16 inches,
disk twice.

150 pounds nitrogen at planting,
4 to 5 inches to side of seed; or
applied before first irrigation.

Any adapted 90-day hybrid.
10 to 12 pounds per acre.
July 1 to 15.

36 to 40 inches between rows, 6
to 8 inches between plants,
20,000 to 26,000 plants per
acre,

2 times.

Deep (to depth of 3 to 5 feet) any
time up to 2 weeks before
planting.

July 15 to Oct. 1, every 10 days,
7 irrigations, 4 inches per
irrigation.

2.5 acre-feet.
None.

Field chop when kernels are in
late dough or well-dented stage
(about Oct. 1), -about 65 to 70
percent moisture.

2.—Capability unit ITe-1

Conservation practices. . __.__...

All other practices_ . __.________

Planting and irrigating on the
contour.

Same as for group 1, above.

Planting and irrigating on the
contour.

| Same as for group 1, above.

Planting and irrigating on the
contour.

Same as for group 1, above.
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TasLe 8.—Irrigated co

rn_for silage—Continued

3.—Capability units IIle-4, ITle-4, IVe-4, and IVs—4

107

Practice

Management level

A

B

C

Irrigation:
Regular_ ____

Conservation prac

All other practices

tices. . _ . ____._

Alfalfa, alfalfa, alfalfa, cotton,
corn,

80 pounds nitrogen at planting,
4 to 5 inches to side of seed; or
applied before first irrigation.

May 15 to Sept. 1, at 7-day
intervals, 13 irrigations, 3
inches per irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
corn,

120 pounds nitrogen: 60 pounds
at planting, 4 to 5 inches to
side of seed, or applied before
first irrigation; and 60 pounds
up to Aug. 15.

May 15 to Sept. 1, at 7-day
intervals, 13 irrigations, 3
inches per irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

Alfalfa, alfalfa, alfalfa, cotton,
corn.

150 lbs nitrogen: 75 pounds at
planting, 4 to 5 inches to side
of seed, or applied before first
irrigation; and 75 pounds up to
Aug. 15,

May 15 to Sept. 1, at 7-day inter-
vals, 13 irrigations, 3 inches per
irrigation.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour application on 3 to 8
percent slopes.

Same as for group 1, above.

4.—Capabili

ty unit IIw-2

Conservation practices

All other practices

None.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

Open drains, as needed, to control
high water table.

Same as for group 1, above.

5.—Capability units IVw-6, I

Vs—6, 1Vs—8, VIs-6, and VIs-8

Alluvial-fan and basin soils poorly suited to or unsuited to corn because of moderate to strong concentrations of salts or alkali or both.

6.—Capability units ITle-1, IITw-5, IIIs~5, IVe-1, IVe-3, VIe-1, Vle-4, VIIe-1, VIle-3, VIIe—4, VIIe-9, and VIIIs-1

Terrace and uplan
other reasons.

d soils

|
poorly suited to or unsuited to corn because of slope, shallowness, rocks or stones, lack of irrigation water, or
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TaBLE 9 —TIrrigated barley for grain

1.—Capability units I-1, ITe-1, Ile-4, IIw-2, ITw-7, IIs-3, 11s-6, IIs-7, I1le-4, I1Is-3, I1Is-6, 111s-8, IVe—4, IVs-3, IVs—4 and 1Vs-8

Practice

Management level

A

B

c

Rotation_ oo cocoo .

Seedbed preparation_ ... __._...

Fertilization__ ... __ - ___..-_

Seeding:
Variety oo

Irrigation:
Preparation. .. _______._.__

Regular. . ______ ...

Amount. o ...
Insect and nematode control__._
Drainage. - - o occocooooo e

Harvest - o - cccee oo ceee e

Barley, corn. Or, barley, black-

eye beans.

Disk crop residues, make tem-
porary border, pre-irrigate,

remove border, disk and
harrow, plant flat.

None.

Atlas 46 or Arivat. California

Mariout on saline-alkali soils
or for late planting.

90 pounds per acre, drilled or
broadcast.

Oct. 15 to Feb. 15.
6 to 10 inches.

As needed, moisten soil to depth
of 2 or 3 feet. -

2 irrigations, 6 inches per jrriga-
tion, between March 1 and
May 15.

18 inches.

None.

None.

By combine (bulk handling).

Barley, corn. Or, barley, black-

eye beans.

Disk crop residues, make tem-
porary border, pre-irrigate,
remove border, disk and
harrow, plant flat.

40 to 80 pounds nitrogen at
planting. Less nitrogen is
needed after legumes than
after other crops.

Atlas 46 or Arivat. California
Mariout on saline-alkali soils
or for late planting.

90 pounds per acre, drilled.

Nov. 1 to Feb. 1.
6 to 10 inches.

As needed, moisten soil to depth
of 2 or 3 feet.

2 irrigations, 6 inches per irriga-
tion, between March 1 and
May 15.

18 inches.

None.

None.

By combine (bulk handling).

Barley, corn.
eye beans.

Or, barley, black-

Disk crop residues, make tem-
porary border, pre-irrigate, re-
move border, disk and harrow,
plant flat.

40 to 80 pounds nitrogen (more
following nonlegume and less
following a legume) and 20 to
40 pounds P;0; at planting.
Less nitrogen is needed after
legumes than after other crops.

Atlas 46 or Arivat. California
Mariout on saline-alkali soils
or for late planting.

90 pounds per acre, drilled.

Nov. 1 to Feb. 1.
6 to 10 inches.

As needed, moisten soil to depth
of 2 or 3 feet.

2 irrigations, 6 inches per irriga-
tion, between March 1 and
May 15.

18 inches.

None.

None.

By combine (bulk handling).

2.-—Capability units IVw—6, IVs—6, VIs-6, and VIs-8

|
Alluvial-fan and basin soils poorly suited to or not suited to irrigatedlbarley because of strong concentrations of salts or alkali or both.

3.—Capability units ITTe-1, IITw-5, IITs-5, IVe-1, IVe-3, Vle-1, VIe-4, VIIe-1, VIle-3, VIle-4, Vile-9, and VIIIs-1

Terrace and upland soils poorly suited to or not suited to irrigated barley because of slope, shallowness, rocks, lack of irrigation water, or

other reasons.
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TaBLE 10.—Irrigated sugar beets

1.—Capability units I-1, IIw-7, IIs-3, IIs-6, IIs-7, and I1Is-3
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Practice

Management level

A

B

Rotation_ ___________.____.____

Seedbed_ . __ ________ .. .___
Seedbed preparation. . __._.____

Fertilization________________.___

Seeding:
Variety_ ... _____

Amount. . ___ ... _____.___

Cultivation_ _._._______.______

Thinning. _ __ ... ___.__.___

Weeding. . __ .. ____._________

Nematode eontrol______________

Insect control_ .. ____________

Irrigation:
Regular___________ . _____

Amount water.____________

Harvest_ . ____________________

Alfalfa, alfalfa, alfalfa, cotton,
cotton, sugar beets. Or al-
falfa, alfalfa, alfalfa, sugar
beets, cotton, cotton.

Furrow out, plant on beds.

Shallow. Disk, plow, disk twice
to maximum depth of 9 inches.

150 pounds nitrogen, following
thinning if dry fertilizer is
used, prior to planting if
liquid or gas is used.

U.8. #22.
5 pounds per acre.
March 1.

East side of area: 1 row per bed,
30 inches between center of
beds.

West side of area: double rows
14 inches apart in beds, 40
inches between center of beds.

First cultivation as soon as
plants emerge.

By hand, 6-inch spacing in row.

Hand hoed, generally twice as
needed; 3 mechanical culti-
vations for weed control and
furrowing out.

None.
None.

May 1 to Aug. 15, 8 to 10 irriga-
tions, 4 inches per irrigation,
every 10 days.

32 to 40 inches.

By machine, between Aug. 20
and Oct. 15, as scheduled by
factory.

None; tail water not all removed.

Alfalfa, alfalfa, alfalfa, cotton,
cotton, sugar beets. Or, al-
falfa, alfalfa, alfalfa, sugar
beets, cotton, cotton.

Furrow out, plant on beds.

Deep. Disk, chisel to depth of
14 to 16 inches, disk twice.

150 pounds nitrogen, following
thinning if dry fertilizer is
used, prior to planting if
liquid or gas is used.

U.S. #22.
5 pounds per acre.
March 1.

East side of area: 1 row per bed,
30 inches between center of
beds.

West side of area: double rows
14 inches apart in beds, 40
inches between center of beds.

First cultivation as soon as
plants emerge. Rotary weed-
er used to remove weeds from
rows.

Partial or complete mechaniecal
thinning, depending on stand;
may be followed by hand
thinning.

Hand hoed, generally twice as
needed; 3 mechanical culti-
vations for weed control and
furrowing out.

As needed.
None.

May 1 to Aug. 15, 8 to 10 irriga-
tions, 4 inches per irrigation,
every 10 days.

32 to 40 inches.

By machine, between Aug., 20
and Oct. 15, as scheduled by
factory.

Drains to remove tail water.

C
Alfalfa, alfalfa, alfalfa, cotton,
cotton, sugar beets. Or, al-
falfa, alfalfa, alfalfa, sugar

beets, cotton, cotton.
Furrow out, plant on beds.

Deep. Disk, chisel to depth of
14 to 16 inches, disk twice.

150 pounds nitrogen, following
thinning if dry fertilizer is
used, prior to planting if
liquid or gas is used.
Additional nitrogen, either
liquid or gas applied in water,
according to needs indicated
by petiole analysis, any time
up to June 15.

U.S. #22.
5 pounds per acre.
March 1.

East side of area: 1 row per bed,
30 inches between center of
beds.

West side of area: double rows
14 inches apart in beds, 40
inches between center of beds.

First cultivation as soon as
plants emerge. Rotary weed-
er used to remove weeds from
Tows.

Partial or complete mechanical
thinning, depending on stand;
may be followed by hand
thinning.

Hand hoed, generally twice as
needed; 3 mechanical culti-
vations for weed control and
furrowing out.

As needed.
None.

May 1 to Aug. 15, 8 to 10 irriga-
tions, 4 inches per. irrigation,
every 10 days.

32 to 40 inches.

By machine, between Aug. 20
and Oct. 15, as scheduled by
factory. (Ideal time is when
nitrogen in plant is at mini-
mum and regrowth has just
begun.)

Drains to remove tail water.
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TaBLE 10.—Irrigated sugar beets—Continued

2.—Capability unit ITw-2

Practice

Management level

B

C

Conservation practices._ .. ..__.

All other practices_ - _....___.__

None.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.
Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.
Same as for group 1, above.

3.—Capability units Ile-1, 1le-4, I1Te-4, I11s—6, I1Is-8, IVe—4, IVw—6, IVs—4, IVs-6, IVs-8, VIs—6, and VIs-8

Alluvial-fan and basin soils poorly suited to or not suited to sugar beets because of slope, coarse texture, or moderate to strong concentration

of salts or alkali or both.

4—Capability units IIIe-1, IIIw-5, IIIs-5, IVe-1, IVe-3, IVs-3, VIe-1, VIe-4, VIIe-1, VIIe-3, VIIe-4, VIIe-9, and VIIIs-1

|
Terrace and upland soils poorly suited to or not suited to sugar beets because of slope, shallowness, stones or rocks, lack of irrigation water,

or other reasons.

TasLE 11.—Irrigated potatoes

1.—Capability units I-1, IIs-3, and IITs-3

Practice

Management level

A

B

C

Rotation_.____ . _ ... ___.__.__

Seedbed. - ... __._.._

Seedbed preparation_ . . __.._____

Fertilization___ . __ ... ._.__

Seeding:
Variety . oo .L___

Alfalfa, alfalfa, alfalfa, potatoes,
cotton, cotton, potatoes.

Prepared flat; seed placed near
ground level and covered by
disk hillers.

Disk, chisel to depth of 14 to 16
inches, disk twice.

100 to 150 pounds nitrogen and
100 pounds P;0; at planting.

White Rose.
15 to 20 sacks per acre.
Feb. 15 to March 30.

32 inches between rows, 6 inches
between plants.

3 times for weed control, usually
by end of May.

Alfalfa, alfalfa, alfalfa, potatoes,
cotton, cotton, potatoes,

Prepared flat; seed placed near
ground level and covered by
disk hillers.

Disk, chisel to depth of 14 to 16
inches, disk twice.

100 to 150 pounds nitrogen and
100 pounds P,0; at planting.

White Rose.
15 to 20 sacks per acre.
Feb. 15 to March 30.

32 inches between rows, 6 inches
between plants.

3 times for weed control, usually
by end of May.

Alfalfa, alfalfa, alfalfa, potatoes,
cotton, cotton, potatoes.

Prepared flat; seed placed near
ground level and covered by
djsk hillers.

Disk, chisel to depth of 14 to 16
inches, disk twice.

100 to 150 pounds nitrogen and
100 pounds P;05 at planting.
Potash as indicated by results
of soil and petiole analysis,
usually up to 200 pounds K;O.

White Rose.
15 to 20 sacks per acre.
Feb. 15 to March 30.

32 inches between rows, 6 inches
between plants.

3 times for weed control, usually
by end of May.
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TaBLe 11.—Irrigated potatoes—Continued
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Management level

Practice
A B C
Irrigation:
Regular__________________ Soil kept moist to depth of 2 or | Soil kept moist to depth of 2 or | Soil kept moist to depth of 2 or
3 feet by frequent, light appli- 3 feet by frequent, light appli- 3 feet by frequent, light appli-
cations. cations. Trickle irrigation cations. Trickle irrigation in
in warm weather, every other warm weather, every other row
row every other day. every other day.
Amount__________________ 3 acre-feet. 3 acre-feet. 3 acre-feet.
Insect control . _______ ____.____ None. None. None.
Nematode control______.________ None. Fumigation for nematodes and | Fumigation for nematodes and

Disease control__ ______________

Treat seed.

wireworms.

Treat seed.

wireworms.

Treat seed.

Drainage_ ______________.___.__ None; water pools at end of ! Excess tail water removed by | Excess tail water removed by
rows. surface drains. surface drains.
Harvest . _ . _______________ June 25 to July 15. Machine | June 25 to July 15. Machine | June 25 to July 15. Machine
digging, hand pickup for digging, hand pickup for digging and pickup.
washing and grading. washing and grading.
2.—Capability units ITe-4, I1Te-4, and I1Ve—4
Rotation_________.________.____ Alfalfa, alfalfa, alfalfa, potatoes, | Alfalfa, alfalfa, alfalfa, potatoes, | Alfalfa, alfalfa, alfalfa, potatoes,
cotton. cotton. cotton.
Fertilization___________________ Same as for group 1, above. 50 to 75 pounds nitrogen and 50 | 50 to 75 pounds nitrogen and 50

Conservation practices__________

All other practices_ .. __________

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler application on 3 to 8
percent slopes.

Same as for group 1, above.

pounds P,0; at planting; 50
to 75 pounds nitrogen by May
1.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler irrigation on 3 to 8
percent slopes.

Same as for group 1, above.

pounds P.0; at planting; 50
to 75 pounds nitrogen by May
1. 50 to 100 pounds potash
in row with each application,
as needed.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
sprinkler irrigation on 3 to 8
percent, slopes.

Same as for group 1, above.

3 —Capability units ITe-1, IIw-2, IIw-7, 1Is—6, IIs-7, I11s-6, IT1s-8, IVw—6, IVs—4, IVs—6, IVs—8, VIs—6, and VIs-8

Recent alluvial-fan, flood-plain, and basin soils poorly suited to or not suited to potatoes because of wetness, slopes, or slight to strong
concentrations of salts or alkali or both.

I

4.—Capability units I1Te-1, I1Iw-5, I1TIs-5, IVe-1, IVe-3, IVs-3, VIe-1, VIe—4, VIle-1, VIIe-3, VIIe-4, VIIe-9, and VIIIs-1

Terrace and upland soils very poorly suited to or not suited to potatoes because of slope, shallowness, rocks or stones, lack of irrigation water,

or other reasons.
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TABLE 12.—Grapes

1.—Capability units I-1, 1Is-3, IIs-6, IIs-7, and I1IIs-3

Management level
Practice
A B C
Variety_ . ... Thompson seedless (for raisins). | Thompson seedless (for raisins). Thompson seedless (for raisins).
Fertilization___________________ None. None. None.
Cover erop. ... __.______ Volunteer grass, weeds, or both. | Vetch and barley, or volunteer | Vetch and barley, or volunteer
cover of grass and weeds. cover of grass and weeds; leg-
umes predominant.
Manure. ________________._.__ None. None. None. .
Prunings_____.________________ Shredded and disked into soil. Shredded and disked into soil. Shredded and disked into soil.
Cultivation_ __________________ 6 times, once after each irriga- | 6 times, once after each irriga- | 3 times, after every other irriga-
tion. tion, tion (just frequently enough
to prevent seeding of annual
weeds).
Irrigation: . . o .
Regular. _________________ 6 irrigations, 6 inches per irri- | 6 irrigations, 6 inches per irri- | 6 irrigations, 6 inches per irri-
gation. gation, 1 irrigation after har- gation, 1 irrigation after har-
vest. vest.
Amount. ... ____.___._._.__ 24 to 40 inches. 30 to 40 inches. 30 inches.
Harvest_ . _ . ____.__ Aug. 20 to Sept. 15; fruit placed { Sept. 1 to 10, starting where Sept. 1 to 10, starting where
on paper trays to sun-dry for fruit is ripest. fruit is ripest.
4 to 6 weeks.
2.—Capability units IIe-4, IIle—4, and IVe-4
Manure. _ ... ... . None. None. 10 to 15 tons barnyard manure,
or 5 to 8 tons poultry manure.
Irrigation: L .
Regular__ . _______.____._. Same as for group 1, above, 8 to 10 irrigations, 4 inches per | 8 to 10 irrigations, 4 inches per

Conservation practices_._....__

All other practices. .. ____._._._

Runs limited to 600 feet on 0 to
3 percent slopes.

Same as for group 1, above.

irrigation.

Runs limited to 600 feet on 0 to
3 percent slopes.

Same as for group 1, above.

irrigation.

Runs limited to 600 feet on 0 to
3 percent slopes.

Same as for group 1, above.

3.

Capability units Ile-1, TIw-2, ITw-7, IIIs-6, IIIs-8, IVw-6, IVs—4, IVs—6, IVs-8, VIs-6, and VIs-8

More recent alluvial-fan, flood-plain, and basin soils not suited to or rarel

or slight to strong concentrations of salts or alkali or both,

I
y planted to grapes, largely because of drainage, slopes, hardpan,

4.—Capability units IITe~1, IIIw-5, ITIs-5, IVe-1, IVe-3, IVs-3, VIe-1, VIe-4, VIIe-1, VIIe-3, ViIe-4, VIIe-9, and VIIIs-1

Terrace and upland soils not suited to grapes because of slope, shallowness, rocks or stones, lack of irrigation water, or other reasons.
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1.—Capability units I-1, IIw-7, IIs-3, I1Is—6, IIs-7, ITIs-3, and IITs~8

Management level

Rotations
A B C
Seedbed preparation. .. ... _._._ Shallow. Disk crop residues, | Deep. Disk crop residues, chis- | Deep. Disk crop residues, chis-
plow, disk, float, border, float, el to-depth of 14 to 16 inches, el to depth of 14 to 16 inches,
disk and harrow between bor- disk, land plane, border, har- disk, land plane, border, har-
ders, seed, cultipack parallel to row  between borders, float, row between borders, float,
borders to cover seed. cultipack at right angles to ringroll at right angles to bor-
borders to cover seed. ders to cover seed.
Fertilization. . . _ _ . _______.____ None. 400 pounds ammonium sulfate | 1,000 pounds ammonium sulfate

Seeding:
Mixture and amount..._._.

Irrigation:
Method. - ... . ._.____

Schedule____ ... ____..__

Amount. . oo

Drainage. - oo _._

Grazing schedule:
Rotation. . . __________._.

Season_ __ oo

Clippings. - ____________

Dung management.._..._...-_.-

2 pounds alfalfa (Ranger or Buf-
falo), 1 pound ladino clover, 1
pound narrowleaf trefoil, 4
pounds orchardgrass (Akaroa
strain), 4 pounds tall fescue, 2
pounds perennial rye, and 2
pounds annual rye.

Fall-winter-spring (Oct. 1-
April 1).

Flood in checks, pre-irrigate,
and irrigate up if necessary.

Every 10 days as needed, about
-May 1 to Oct. 1; 4 inches per
irrigation, 15 irrigations.

5 acre-feet.

None; water pools at end of
check killing from 100 to 300
feet of stand.

2 or 3 fields, grazed 7 to 10 days
in rotation; frequently grazed
while being irrigated.

Year round; maximum growth
period April 15 to Oct. 1;num-
ber of livestock reduced for
period Oct. 1 to April 15.

None.

None.

per acre at planting, broad-
cast, and 200 pounds each
subsequent spring, in Feb-
ruary.

2 pounds alfalfa (Ranger or Buf-
falo) 1 pound ladino elover, 1
pound narrowleaf trefoil, 4
pounds orchardgrass (Akaroa
strain), 4 pounds. tall fescue, 2
pounds perennial rye, and 2
pounds annual rye.

Fall (Sept. 15-Oct. 30) or win-
ter (Feb. 15 to March 15).

Flood in checks, pre-irrigate,
and irrigate up if necessary.

Every 10 days as needed, about
May 1 to Oct. 1; 4 inches per
irrigation, 15 irrigations.

5 acre-feet.

Drains to remove excess water
at end of check; water pumped
back into system for recircu-
lation.

4 fields, grazed about 7 days in
rotation, 21 days allowed for
regrowth, not grazed while
being irrigated.

Year round; maximum growth
period April 15 to Oct. 1; num-
ber of livestock reduced for
period Oct. 1 to April 15.

1 or 2 times per season.

Spread once per season with
spike-tooth harrow or horse-
drawn hayrake.

per year (3 in Sept., 14 in Feb.,
and 14 in June); 400 pounds
superphosphate every 3 years,
broadcast about Nov. 1.

2 pounds alfalfa (Ranger or Buf-
falo), 1 pound ladino clover, 1
pound narrowleaf ftrefoil, 4
pounds orchardgrass (Akaroa
strain), 4 pounds tall fescue, 2
pounds perennial rye, and 2
pounds annual rye.

Fall (Sept. 15 to Oct. 15).

Flood in checks, pre-irrigate,
and irrigate up if necessary.

Every 10 days as needed, about
May 1 to Oct. 1, following
dung spreading; 4 inches per
irrigation, 15 irrigations.

5 acre-feet.

Drains to remove excess water
at end of check; uniform grade
to drain in each check; water
pumped back into system for
recirculation.

5 permanent fields, each divided
in half by an electric fence,
3-day grazing period per plot,
24 days allowed for regrowth;
not grazed while being irri-
gated.

Year round; maximum growth
period April 15 to Oct. 1; num-
ber of livestock reduced for
period Oct. 1 to April 15.

4 times per season, following
grazing period; cut to height
of 6 to 8 inches.

Spread 4 times per year, just be-
fore clipping, with spike-tooth
harrow or horse-drawn hay-
rake.
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TaBLE 13.—Irrigated pasture—Continued
2. —Capability. units IT1Is-6-and TVs-8
Management level’
Rotations
A B C
Seeding:

Mixture and amount.__.___

All other practices_ __..--------

-2 pounds alfalfa (Ranger), 2
pounds narrowleaf trefoil, 1
pound strawberry clover: (Pal-
estine strain), 3. pounds or-
chardgrass (Akaroa strain),
4 pounds tall fescue, 2 pounds
dallisgrass, 2 pounds per-
ennial rye.

- Same as for-group 1, above.

2 pounds alfalfa (Ranger), 2

pound strawberry clover (Pal-
estine strain), 3 pounds or-

chardgrass (Akaroa strain),
4 pounds tall fescue, 2 pounds
dallisgrass, 2 pounds per-
ennial-rye:

Same as for group 1, above.

pounds narrowleaf trefoil, 1.

2 pounds alfalfa. (Ranger), 2.
pounds narrowleaf trefoil, 1
pound strawberry clover (Pal-
estine strain), 3 pounds or-
chardgrass (Akaroa strain), 4
pounds tall fescue, 2 pounds
dallisgrass, 2 pounds per-
ennial rye..

Same as for group 1, above.

3.—Capability units IVw—6, IVs-6, VIs-6, and VIs-8

Seeding:
Mixture and amount_____._

2 pounds alfalfa (Ranger), 2

pounds narrowleaf trefoil, 2 |
clover |

pounds strawberry
(Palestine strain), 2 pounds
sweetclover (yellow blossom),.

2 pounds orchardgrass (Aka- |

roa strain), 3 pounds tall
fescue, 2 pounds dallisgrass,
3 pounds rhodesgrass,
pounds perennial rye. Re-
plant spots: with 5 pounds
sweetclover (yellow blossom),
5 pounds' dallisgrass, and 5
pounds rhodesgrass.

Same as for group 1, above.

pounds narrowleaf trefoil, 2
pounds strawberry clover
(Palestine. strain), 2 pounds
sweetclover (yellow blossom),
2 pounds orchardgrass (Aka-
roa strain), 3 pounds tall

3 pounds rhodesgrass, 2
pounds perennial rye. Re-
plant spots with 5 pounds
sweetclover (yellow blossom),
5 pounds dallisgrass, and 5
pounds rhodesgrass.

Same as for group 1, above.

2 pounds alfalfa (Ranger), 2’

fescue, 2 pounds dallisgrass, |

2 pounds alfalfa (Ranger), 2
pounds narrowleaf trefoil, 2
pounds strawberry clover (Pal-
estine strain), 2 pounds sweet-
clover (yellow blossom), 2
pounds orchardgrass (Akaroa
strain), 3 pounds tall fescue,
2 pounds dallisgrass, 3 pounds
rhodesgrass, 2 pounds per-
ennial rye. Replant spots
with 5 pounds sweetclover
(yellow blossom), 5 pounds
dallisgrass, and 5 pounds rho-
desgrass.

Same as. for group 1, above.

4. —Capability units ITe-4, ITIe—4, IVe-4, IVs—3, and IVs-4

Irrigation:
Schedule_ .- oo~

Conservation practices_ . . __

All other practices. .- —-----

Every 7 days, 3 inches per ir-
rigation, 20 irrigations during
period May 1 to Oct. 1.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour or sprinkler irrigation
on 3 to 8 percent slopes.

Same as for group 1, above.

" Every 7 days, 3 inches per ir-
rigation, 20 irrigations during
period May 1 to Oct. 1.

Irrigation runs limited to 600
feet. on 0 to 3 percent slopes;
contour or sprinkler irrigation
on 3 to 8 percent slopes.

Same as for group 1, above.

Every 7 days, 3 inches per ir-
rigation, 20 irrigations during
period May 1 to Oct. 1.

Irrigation runs limited to 600
feet on 0 to 3 percent slopes;
contour or sprinkler irrigation
on 3 to 8 percent slopes.

Same as for group 1, above.

5.~—Capability unit Ile-1

Conservation practices. .- __._.-

All other practices. ... ..--

Contour or sprinkler irrigation.

Same as for group 1, above.

Contour or sprinkler irrigation.

Same as for group 1, above.

Contour or sprinkler irrigation.

Same as for group 1, above.

6.—Capability unit IIw-2

Conservation practices. - - ... _--

All other practices_ . ... -_---__

None.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

Open drains, as needed, to con-
trol high water table.

Same as for group 1, above.

7.—Capability units ITle-1, IIIw-5, I111s-5, IVe-1, 1Ve-3, VlIe-1, Vle-4, VIIe-1, VIIe-3, Vile-4, VIle-9, and VIIIs-1

I
Terrace and upland soils poorly suited to or not suited to irrigated pasture because of slope, shallowness, stones or rocks, lack of irrigation

water, or other reason.

|
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1.—Capability units I-1, ITe~1, ITe-4, ITw-2, ITw—7, IIs-3, IIs-6, IIs-7, I1Je-1, I1Te-4, I1Iw-5, I11s-3, I1Is-5, I1Is—6, I1Is-8, IVe-1,
IVe-3, IVe—4, 1Vs-3, IVs—4, and IVs-8

Practice

Management level

A

B

C

Rotation_.____________________
Seedbed preparation___._________

Fertilization___________________

Seeding:
Variety._______________.__._

Summer fallow, barley.

Shallow. Disk stubble, weeds,
and volnnteer plants between
Feb. 1 and March 31; disk 2
or 3 times for weed control, as
needed, until fall.

None.

Atlas 46 or Arivat.

75 to 90 pounds per acre.
Oct. 15 to Nov. 15,

6 to 10 inches.

Gravity grain box on Stockton
gang plow, with drag or har-
row to cover seed.

None.

None.

By combine (bulk handling).

Summer fallow, barley.

Deep. Disk stubble in fall,
chisel to depth of about 156
inches or deep plow to depth
of 10 inches; disk 1 to 3 times
for weed control, as needed,
until fall.

None.

Atlas 46 or Arivat.

75 to-90 pounds per acre.
Nov. 1 to 20.

6 to 10 inches.

Gravity grain box on Stockton
gang plow, with drag or har-
row to cover seed.

2-4D applied by plane, for wild
radish and mustard, as needed;
apply before Mar. 15, when
grain is 6 to 8 inches high.

None.

By combine (bulk handling).

Summer fallow, barley.

Deep. Disk stubble in fall, chisel
to depth of about 15 inches, or
deep plow to depth of 10-inches;
disk 1 to 3 times for weed con-
trol, as needed, until fall.

200 pounds superphosphate -(40
pounds P;0;) per acre just be-
fore or at seeding. Then, if
rainfall is normal or above,
(approximately 6 inches) by
Feb. 1, fly on 20 pounds nitro-
gen (nitrate, not ammonia
form), or 100 pounds 13-39-0,
or 300 pounds 3-16-0.

Atlas 54.

45 to 50 pounds per acre.
Nov. 1 to 20.

6 to 10 inches.
Brillion-type seeder.

2-4D applied by plane, for wild
radish and mustard, as needed;
apply before March 15, when
grain is 6 to 8 inches high.
Hand-pull individual plants if
too few to spray.

Level to remove small irregulari-
ties, and fill low spots where
water stands.

By combine (bulk handling).

2.—Capability units V1e !, VIe-4, VIIe-1, VIIe-3, VIIe-4, VIIe~9, and VIIIs-1

!
Upland soils not suited to dryfarmed barley because of slope, shallowness, stones or rocks, or other reasons.

3.—Capability units IVw—6, IVs—6, VIs—6, and VIs-8

I [
Alluvial-fan and basin soils not suited to dryfarmed barley because of strong concentrations of salts or alkali or both.
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TasLE 15.—Dryland range

1.—Capability units IIIe-1, IIIs-5, IVe~1, Vle~1, and Vle-4

Practice

Management level

A

B

C

Vegetative cover._____.________

Brush removal __ . _____________

Tree removal:
Bull (Digger) pine. ... _____

Liveoak_______________.__
Blueoak__ .. ____.___.____

Fertilization________.____.____..

Rotation of grazing_ . _____.__.__

Annual grasses and herbs, 1 to
10 percent annual legumes.
None.

None.

None.
None.

None.

None.

Annual grasses and herbs, 1 to
10 percent annual legumes,

By controlled burning, but only
partially effective.

Killed with amine 2-4D.

Burned; sprouts not sprayed.
None.

400 pounds ammonium sulfate
per acre every 2 or 3 years,
broadecast by ground equip-
ment.

Rotated twice each year; each
pasture grazed at same time
each year.

Annual grasses and herbs, 1 to 10
percent annual legumes.

By controlled burning, 100 per-
cent effegtive.

Killed with amine 2-4D; eon-
trolled burning when trees have
fallen.

Trees cut and stumps painted
with amine 2-4D.

Thin if more than one-third of
surface area is shaded.

400 pounds ammonjum sylfate
every year, broadeast by ground
equipment.

Rotated and season of grazing
varied—early one year, late
the next.

2.—Capability units VIIe-1, VIIe-3, VIIe~4, and VIIe-9

Fertilization_. . .. ____________.

Removal of brush or trees_ __ ___

All other practices_ __.._.._._._

None.

None.

Same as for group 1, above.

None.

Same as for group 1, above, if
required.

Same as for group 1, above.

Nene.

Same as for group 1, ahove, if
required.

Same as for group 1, above.

3.—Capability units ITe-4, 1Is-7,

I1Iw-5, IVe~3, IVe—4, and 1Vs-3

Establishment of stand_____.____

Fertilization. ___ .. _ .. _________

Removal of trees or brush______

All other practices. ... _...__

Not applicable.

Not applicable.

Not applicable.
Not applicable.

Same as for group 1, above.

None.

None required.

Same as for group 1, above,

Plant 10 pounds rose clover, hur-
clover, and crimson clover in
barley stubble in fall,

400 pounds superphosphate per
acre every 2 years, and 200

pounds ammonium sulfate
every fyear beginning with 3d
year after seeding.

None required.

Same as for group 1, above.

4.—Capability unit I-1, ITe-1, IITw-2, TIw~7, I1Is-3, IIs-6, ITTe-4, 1

1Is-3, 111s-6, I1Ts-8, IVw-6, IVs—4, IVs-6, 1Vs—8, VIs-6, and VIs-8

Fertilization____. .. __._______.___
Rotation of grazing._.__...______

All other practices as required. . _

Not applicable.
Not applicable.
Not applicable.

Not applicable.
Not applicable.
Not applicable.

None.
None.

Same as for group 1, above.
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Soluble Salts and Alkali

Most soils in areas of low rainfall centain at least
small quantities of soluble salts or alkali or both. In
some soils these substances are highly concentrated and
toxic to plants.

Nature and Amounts of Excess Salts and Alkali

Soluble salts in soils can be traced to several sources.
Most of them had their origin in the decomposition of
soil minerals and rocks through weathering processes.
In humid regiens, soluble substances are usually re-
moved from the root zone by percolating rainfall, In
arid regions, where .the rainfall is low and evaporation
is high, soluble salts remain in the root zone and often
become a problem, In addition, many low-lying areas
receive salt-charged runoff or ground water. ~The shal-
low Fercolution and surface evaporation of such waters
usually increases the amount of soluble salts in or on
the soils. Tn areas that have a high water table, water
may rise by capillary action and bring dissolved salts
with it. Soluble salts dissolve readily in water and may
move in solution to any part of the soil profile.

The effect of soluble salts on soils and plants depends
u%)on the amount and composition of the salts present.
IT the proportion of calcium and magnesium is high and
the proportion of sodium is low, the salts do not have
a harmful effect on soil structure, and the soils, for the
most part, are fairly well aggregated, porous, and per-
meable. However, large amounts of soluble salts have a
direct effect on plant growth. Soluble salts have a strong
attraction for water, and plants have difficulty absorbing
moisture, Consequently, saline soils need more water
than nonsaline soils in order to produce similar yields.
If the salt content becomes too high, water may even be
withdrawn from plant roots, and the plants will wilt and
may die. Some kinds of plants are more sensitive to
salinity than others. Varieties and even strains may dif-
fer in sensitivity. Plants affected by excess salts usually
are stunted and have burned leaf tips. Crops are usually
inferior in quality to crops grown on salt-free soils.
Strong concentrations of sodium also interfere with the
calcium uptake of plants. A soil that contains excess
soluble salts is called a saline soil.

When the proportion of sodium to calcium and mag-
nesium salts in the soil is high (generally in excess of
50 percent), an exchange of sodium for calcium and
magnesium occurs on the surface of the clay particles.
Clay that has a high percentage of exchangeable sodium
on the surface tends to be dispersed and to swell when
wet. Pore space decreases, and consequently permea-
bility and aeration decrease, A soil so affected is often
described as “puddled.” The particles are packed so
closely together that movement of water, air, and plant
roots is restricted. Soils that have 15 percent or more
of sodium on the surface of the clay particles are usually
strongly or very strongly alkaline (I;'eaction pH 8.5 or
higher) and are called alkali or sodic soils.

A soll that contains both excess soluble salts and alkali
is described as saline-alkali. Depending on the amount
of salts and alkali, the effect on plant growth may be
severe and reclamation may be especially difficult or
expensive,
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Considerable variation in amounts of soluble salts and
alkali may occur within short distances. Four general
classes are recognized; free, slight, moderate, and strong.

Salinity classes represent the percentage of soluble
salts on a dry soil weight basis. "In the Madera Area,
the limits of each class are as follows: Free, less than
0.2 percent; slight, 0.2 to 0.5 percent; moderate, 0.5 to
1.0 percent; and strong, more than 1.0 percent.

Alkali classes are based on relative effect on plant
growth, as follows: Free, no significant effect; slight,
slight effect; moderate, moderate effect; and strong, se-
vere effect,

Guidelines for Reclamation of Saline
and Alkali Soils

Field and laboratory determinations indicate that the
concentrations of soluble salts and alkali are greatest in
the nearly level soils on the lower alluvial fans and in
the basin. Soils of 19 series are affected. Soil condi-
tions vary so much it is not possible to make a general
statement about the specific salts each soil contains nor
about the practices needed to improve any particular
soil. ~ But some general guidelines can be given that
should be helpful in dealing with the problem.

The key items to consider in planning a reclamation
program are the following:

General soil drainage—Adequate drainage is required
to remove excess salts from the soil. Whatever the other
conditions may be, improvement is likely only to that
depth in the soil for which adequate drainage can be
provided. The better the natural drainage, the more
readily excess salts can be removed. If drainage is not
adequate and no measures are taken to improve it, little
change is likely.

Rate of internal drainage~—~Many factors affect down-
ward movement of water through the soil: texture, den-
sity, .porosity, structure, and whether or not the soil
shrinks and swells a good deal upon wetting and drying.
The more rapid the rate of internal drainage, the more
quickly excess salts. can be removed and the sooner im-
provement can be obtained.

The presence or absence of restricting subsoil and sub-
stratum layers—Uniform soils that have favorable drain-
age can generally be readily reclaimed. Dense, slowly
permeable, fine textured, and, in places, cemented sub-
soil and substratum materials are common in the soils of
the Madera Area. They make these soils extremely diffi-
cult to improve. Until something is done aboutf these
underlying materials, there are definite limits to the
depth to which salts can be moved.

Amount of ewcess salts and alkali in the soil—If gen-
eral and internal drainage are adequate or are artifi-
cially improved, even severely affected soils can be read-
ily improved by deep wetting alone. About all that is
required in such cases is basin ponding of the surface
soil and providing the necessary water.

Removing salts from soils that have restricting sub-
soil and substratum layers is by no means so easy, and
improvement is usually confined to the upper soil layers.

Removing excess alkali is much more difficult and
expensive than removing excess salts. A chemical change
must take place in the soil. This is usually brought
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about by applying gypsum (calcium sulfate). A soil
test will show how much gypsum to use. Upon solution,
gypsum supplies the calcium to replace the excess so-
dium on the surface of the clay particles. Elemental
sulfur can be used instead of gypsum, but sulfur takes
longer to react. Before it can act, it must be changed
to sulfate. This is done by microbes living in the soil.
Much the same result is obtained either way, but time
and cost differences must be considered.

SOIL SURVEY,

Reclamation Practices

On the basis of the foregoing guidelines, the saline
and alkali soils in the Madera Area can be placed in
the following general groups.

Soils relatively easy to recloim.—These soils are rela-
tively uniform, and most of them have moderately rapid
to moderately slow internal drainage. Some are poorly
to imperfectly drained, but surface, open ditch, or tile
drainage systems are easily installed and effective. In
this group are the slightly to moderately affected mem-
bers of the Cajon, Calhi, Chino, Foster, Marguerite, Tem-
ple, Traver, and Wunjey series, and the slightly affected
members of the Dinuba, El Peco, Grangeville, Pachappa,
and Pozo series. The principal practices required to
improve these soils are deep wetting to remove the slight
to moderate amounts of excess salts and, where neces-
sary, the application of small to moderate amounts of
gypsum or sulfur to correct alkali. For most of these
soils, improvement should be relatively rapid and bene-
fits should be quickly apparent.

Soils relatively difficult to reclaim.—In this group are
the strongly affected members of the Cajon, Calhi, Chino,
Foster, Traver, and Wunjey series. Also included are
the moderately affected Dinuba, El Peco, and Pozo soils
and the slightly affected Borden and Rossi soils, which
are deep and have a hardpan or a moderate amount of
clay in the subsoil and moderately slow to slow internal
drainage.

Improving these soils is slower and more difficult than
improving the soils in group 1. Moderate to large
amounts of gypsum or sulfur may be necessary. Split
applications of gypsum are often needed for the more
strongly alkali areas—one application to treat the whole
area and a second for the spots that need additional
treatment.

Soils very difficult to reclaim.—In this group are the
shallow hardpan and claypan soils that have slow to
very slow internal drainage. Also included are some of
the deep, moderately to strongly saline-alkali soils that
have slow to moderately slow internal drainage. Con-
centrations of excess salts and alkali in these soils vary
from slight to strong. The group includes the slightly
and moderately affected Lewis soils, the moderately af-
fected shallow variant Calhi, the slightly and strongly
affected Buchenau, the moderately and strongly affected
Rossi, the strongly affected Dinuba, El Peco, and Pozo
soils, and the slightly to strongly affected Fresno soils.
For most of these soils, anything more than a little im-
provement of the upper layers i1s unlikely unless some-
thing is done to break up the restrictive hardpan and
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claypan layers. In most cases, moderate to large amounts
of gypsum or sulfur are required.

Salt- and Alkali-Tolerant Crops

Saline irrigation water, a high water table, slow internal
drainage, or cropping while improvement is underway
may make it impossible or undesirable to maintain a low
level of salinity. Cropping with a certain amount of
salinity is possible if salt-tolerant crops are grown.

Table 16 shows the relative salt tolerance of the com-
mon crops of the Area. The crops in each group are
listed in order of decreasing salt tolerance, and the
concentration of salts that each crop will tolerate is
given in terms of electrical conductivity (EC x 10%)
values. The conductivity values given at the top and
bottom of each list of crops represent the range within
which a 50 percent decrease in yields can be expected,
as compared to yields on nonsaline soils under com-
parable growing conditions.

For example, of the moderately tolerant forage crops,
white sweetclover will tolerate salinity nearer to con-
ductivity value 12 and tall meadow oatgrass will tol-
erate salinity nearer to conductivity value 4. Most of
the data are based on field-plot trials in which crops
were grown on soils that were artificially adjusted to
various salinity levels.

TABLE 16.—Salt tolerance of crops!

Row, Forace, aND GraiN Croprs

Good Moderate Poor

EecX103=10
Rye (grain).
Wheat (grain).
Oats (grain).
Rice.
Sorghum (grain).
Corn (field).
Flax.
Sunflowers.
Castor beans.
EcX13=6

EcX103=16
Barley (grain).
Sugar beets.
Rape.

Cotton.

EeX 108=4
Field beans.

EcX10?=10

VEGETABLES

EcX13=10
Tomatoes.
Broceoli.
Cabbage.
Bell peppers.
Cauliflower.
Lettuce.
Sweet corn.
Potatoes (White

Rose).
Carrots.
Onions.
Peas.
Squash.
Cucumbers.

EcX1B8=4

EcX1F=12
Garden beets.
Kale.
Asparagus.
Spinach.

EcX 1=}
Radishes.
Celery.
Green beans.

EeX10°=10 EcX13r=5

I From DIAGNOSIS AND IMPROVEMENT OF SALINE AND ALKALI
sorLs. Agricultural Handbook No. 60. U.S. Salinity Laboratory,
Riverside, California (11).
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TABLE 16.—Salt tolerance of erops—Continued

Pasttre axp Hay Crops

Hubam clover.
Alfalfa (Calif.
common).

Tall fescue.
Rye (hay).
Wheat (hay).
Qats (hay).
Orchardgrass.
Blue grama.
Meadow fescue.
Reed canary-
grass.
Big trefoil.
Smooth brome.
Tall meadow

Good Moderate Poor
EexX10v=18 Eex 103=12 EcX 1=

Alkali sacaton. White sweet- White dutch
Saltgrass. clover. clover.
Bermudagrass. Yellow sweet- Meadow foxtail.
Rhodesgrass. clover. Alsike clover.
Rescuegrass. Perennial rye- Red clover.
Canada wild- grass. Ladino clover.

rye. Mountain Burnet.
Western brome.

wheatgrass. Strawberry
Barley (hay). clover.
Birdsfoot tre- Dallisgrass.

foil. Sudangrass.

oatgrass.
Bex 108=12 EcX103=4 EcX 103=2
Fruir Croprs
None. Pomegranates. Pears.

Figs. Apples.

Olives. Oranges.

Grapes. Grapefruit.

Cantaloups. Prunes.
Plums.
Almonds.
Apricots.
Peaches.
Strawberries.
Lemons.

Irrigation and Water Supply

The development of irrigation systems in Madera

County began in the early days of settlement. The fol-
lowing excerpts are from an article that appeared in
the Fresno Bee of December 3, 1949.
_ “The first water project was started in Madera County
m 1860 when Isaac Friedman, a San Francisco capitalist,
purchased 35 sections, including the present site of the
City of Madera, and filed on water from the Fresno
River. Friedman went broke in the wheat market, and
the Fresno Dam and Canal Company took over his hold-
ings, Madera then being a part of Fresno County.

¥In 1888, the Madera Canal Company was formed and
absorbed the Fresno Dam Company . . .

“In 1920 the Madera Irrigation District, first organ-
ized in 1888 began to function.

“In 1923, Charles A. Clark, Charles J. Emmert and
his son, Keith Emmert, purchased the Madera Canal and
Irrigation Company, including 113 miles of canals, ca-
pable of supplying 20,000 acres of land . . .

“The canal company recently has been purchased by
the Madera Irrigation District.”

Both ground water and water diverted from major
streams and from Millerton Lake, a manmade reservoir
on the San Joaquin River 20 miles east of Madera, are
used for irrigation. The Friant-Madera Canal, which
brings water from Millerton Lake, was completed in
1945. It helps to maintain a flow of water in many of
the streams, and thus to build up the supply of ground
water, and it also supplies water for direct irrigation.
An extensive distribution system to serve most of the
irrigable land below the canal is planned. Most of the
irrigated land in the Area has been supplied by water
from wells, but more will be served by surface water
when the system for distributing water from Millerton
Lake is completed. The water table has dropped stead-
ily for the past several years, as a result of pumping.
It is hoped that, with the further development of the
canal system to use the impounded water, the rate of
drop in the water table will be arrested.

In the Madera Area, three methods of irrigation are
in general use: flooding the surface; distributing water
through furrows, thus wetting only part of the surface;
and sprinkling, which wets the whole surface much as
rainfall does.

The method of irrigation used depends upon the crop
to be grown, the texture of the soil, the topography, and
in part upon the preference of the operator. Alfalfa,
grain, and pasture are usually irrigated by flooding the
surface between two border checks and then disposing
of the excess water at the lower end of the checks. Rice
is flooded in basin checks and the surface is kept under
slowly moving water during the growing season. Fur-
row irrigation is used on row crops, such as cotton, sugar
beets, corn, and truck crops, and also in most orchards
and vineyards. Some orchards and vineyards are irri-
gated by basin checks. Overhead sprinkling is not ex-
tensively used but is becoming more common. It is
particularly suitable for soils that are too steep or too
shallow to be leveled and for sandy soils that have a
high infiltration rate.

The type of soil, the crops to be raised, the cost of pre-
paring the land for irrigation, the cost of the irrigation
installation, and the amount of labor and power needed
must be considered in choosing an irrigation method.

Most of the better soils are now being irrigated. If
more water is made available, many of the shallow soils
now used chiefly for dryfarmed grain and range pasture
will probably be irrigated, and also the saline-alkali
soils In the western part of the Area. Some of these
saline-alkali soils are well suited to shallow-rooted crops,
particularly irrigated pasture.

There are two irrigation districts in the Area. The
south-central part of the valley is served by the Madera
Irrigation District,® which was organized on January 2,
1920. The gross area of this district is 112,405 acres, of

& Information concerning irrigation districts was supplied by the
California Department of Public Works, Division of Water Re-
sources.
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Figure 18.—A stock-water reservoir in the foothills.

which 79,700 acres was irrigated in 1949. The north-
central part of the valley is served by the Chowchilla
Water District, which was organized on February 7,
1949. The gross area of the northern district is 64,090
acres, of which 45,316 acres was irrigated in 1949.

In the wvalley, all the domestic water used is from
wells; in the uplands, many springs have been developed.

In the terraces and foothills, a great many small, earth-
filled dams have been built on intermittent streams to
impound water for livestock (fig. 18). Stock water is
also obtained from streams, springs, and natural and
manmade lakes in the mountains, and by pumping
ground water.

Formation and Classification of Soils

The soils of the Madera Area differ in fertility, physi-
cal and chemical properties, and productivity. These
differences are the result of local differences in the en-
vironment under which the soils developed.

Formation of Soils

Soil is a natural body on the surface of the earth, in
which plants grow, and it is composed of organic and
mineral materials (9).

Soils differ, often within short distances, in appear-
ance, composition, management requirements, and pro-
ductivity. The factors that cause soils to differ are—

1. Parent material—the physical and chemical compo-

sition of the material from which the soil was
formed.

2. Climate, principally rainfall and temperature.

3. Biological forces—the plant and animal life in and
on the soil.

4. Relief.

5. Time, or the period the soil-forming forces have

acted on the parent material.

These five factors work together in many different
combinations, and the soils that result differ from place
to place. The influence of each soil-forming factor on
the soils in the Madera Area is described in a general
way in the following sections.

1951, NO. 11

Parent material

There are three main sources of parent material in the
Madera Area: (1) alluvium, (2) weakly consolidated
old alluvial sediments, and (3) hard bedrock. Figure 19
is an approximation of the distribution of geologic mate-
rials, but it is based only partly upon geologic studies
and so cannot be termed a geologic map. The pattern
shown is the result of a combination of soil information,
topographic studies, and purely geological investigations
reported by other workers.

The largest areas of soils are those developed from
alluvial material washed from the Sierra Nevada since
early Pleistocene times. This material ranges in charac-
ter from clay deposited in the lower part of the basin
through broad expanses of sandy deposits on fans to
poorly sorted mixed gravelly material on fans.

The alluvial material can also be divided into several
kinds depending upon the source rock. The dominant
alluvium is that derived from granitic rocks and laid
down by major streams that drain the higher parts of
the Sierra Nevada. The larger of these minor streams
drain areas made up mainly of metamorphosed rocks,
such as slate and schist, with which some granitic rocks
are mixed. The lesser of the minor streams deposit
reworked materials of local origin. The very old, grav-
elly and cobbly alluvium from which the Corning and
Redding soils formed was derived from a wide variety
of igneous and metamorphic rocks and is considered to
be mixed alluvium.

The weakly consolidated old alluvial material consists
mainly of silt and fine sand of granitic origin and in-
cludes a small area of andesitic tuff.

Hard bedrock is extensive in the eastern part of the
Area. It consists of (1) slate and schist of the Mariposa
group in the lower foothills; (2) granite, largely clas-
sified as granodiorite, and (8) mica schist and basic
igneous rocks associated with granitic rocks. A small
area just north of the San Joaquin River is underlain
by basalt.

The various kinds of parent material are described
below:

Recent alluvium.—~—This material consists of relatively
unweathered, predominantly granitic sediments deposited
during the Recent geologic epoch on flood plains and
fans. From it developed the Cajon, Columbia, Foster,
Grangeville, Hanford, Hildreth, Tujunga, Visalia, and
Wunjey soils.

Young alluvium.—This material was deposited earlier
than the recent alluviumj; it is flooded less frequently and
receives less, and in places no, new material. Extensive
deposits of stratified sandy and silty granitic sediments
in the southwestern part of the Area appear to be semi-
lacustrine and were probably deposited at a very late
stage in the glacial history of the Sierra Nevada. The
Calhi, Delhi, Dinuba, Greenfield, Pachappa, and Temple
soils developed from predominantly granitic alluvium.
The Marguerite soils developed from metasedimentary
alluvium, and the Bear Creek soils developed from mixed
local alluvium.

Saline-alkeale basin sediments.—This material is prob-
ably of the same origin and age as the predominantly
granitic young alluvium, but it has been modified by the
water table. From it developed the Chino, El Peco,
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Fresno, Lewis, Pozo, Rossi, and Traver soils. The El
Peco and Fresno soils appear to have formed from mate-
rial similar to the stratified, sandy and silty, semilacus-
trine granitic sediments described as part of the young
alluvium. ,

Old and moderately old gramitic alluwium.—This mate-
rial, deposited on old terraces, is stratified and fairly
well sorted. In texture it ranges from medium sand to
silt. It weathers to a reddish color. It dates from the
Pleistocene epoch and is probably part of the late and
middle Victor formations, but its age and the order of
deposition has not been studied. The terraces are prob-
ably related to a later or middle stage in the glacial
history of the Sierra Nevada.

The Alamo, Atwater, Borden, Madera, Ramona, and
San Joaquin soils developed from old and moderately
old alluvium. All of these soils have distinct clayey
subsoils or cemented hardpans or both. On the south
bank of the Chowchilla River, west of the Santa Fe
tracks, there is a profile of a San Joaquin soil buried
by a Madera soil.

Old metasedimentary alluvium.—This moderately to
strongly weathered material was deposited by local
streams during the Pleistocene epoch. It is probably
part of the late and middle Victor formations. From
it developed the Buchenau and Jesbel soils, which are
characterized by a lime-cemented subsoil.

Moderately old basic igneous alluwium.—Like the old
metasedimentary alluvium, this material is moderately
to strongly weathered. It was deposited by local streams
during the Pleistocene epoch. It is probably part of the
late and middle Victor formations.  From it developed
the reddish-brown, fine-textured Porterville soils.

Weakly consolidated old gramitic sediments—This ma-
terial occurs on a high, considerably dissected old fan
north of the San Joaquin River. It was deposited dur-
ing the Pleistocene epoch and is probably part of the
early Victor formation. The sediments are sorted.
Most of the lower part of the deposit is fine and very fine
sand, and the upper part is very coarse sand. Much of
the coarse material has been stripped away, but, using
the highest point of the Montpellier soils, it can still be
traced on planar surfaces originating at the San Joaquin
River and fanning out toward the west.

These are the oldest of the sandy deposits in the Area.
Presumably they are related to an early stage of glacia-
tion in the Sierra Nevada. The Montpellier soils devel-
oped from the coarse sand in the upper part of the
deposits, and the Cometa, Rocklin, Trigo, and Whit-
ney soils developed from the finer textured underlying
material.

High-terrace mived gravel and cobblestones.—This ma-
terial is poorly sorted and contains some fine material.
Ordinarily it occurs as a ¢apping on remnants of eroded
beds of andesitic tuff. It dates from the mountain-
building period of the early Pleistocene epoch, and ap-
parently is part of the Arroyo Seco formation (4).
The gravelly, reddish-brown Corning and Redding soils
developed from these deposits.

Andesitic tuff —This material originated in eruptions
in the high Sierra Nevada during the late Miocene and
early Pliocene epochs. It is the Mehrten formation (4).
It supplied the material from which the Raynor soils
developed. Included also are small areas of nonma-
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rine calcareous sediments from which the Zaca -soils
developed.

Basalt—This is basic volcanic material that originated
during the Miocene epoch. It occurs as a hard cap over
granite rocks, From it was derived the parent material
of the shallow Hideaway soils.

Quartz sandstone.—This is the upper part of the Ione
formation (7). It dates from the Eocene epoch. In
color it is either white and yellow or a mottled red. It
is ordinarily fairly hard. From it was derived the
parent material of the Hornitos soils.

Granodiorite—This material, an intrusive rock of the
Jurassic system, occurs in broad areas in the Sierra
Nevada and the foothills. From it was derived the

arent material of the Ahwahnee, Auberry, Holland,
-gesame, Tollhouse, and Vista soils.

Metamorphosed basic igneous rocks.—A small area of
metamorphosed, basic, intrusive rocks of the Jurassic
system occurs near the town of Coarsegold. The Trabuco
soils developed from material weathered from these
rocks.

Slate and schist.—These rocks are part of the Mariposa
complex, which dates from the Jurassic period. They
were the sources of the parent material of the Daulton
and Whiterock soils. Because of the complex bedding of
the true slate, high in graphite, and metasandstone, the
separation of Daulton and Whiterock soils was made
largely on the basis of color.

Mica schist.—This material is probably part of the
Calaveras formation, and dates from before the Cre-
taceous period. It occurs extensively near the town of
Coarsegold and was the source of the parent material
of the Coarsegold soils.

Climate

In the Madera Area, the summers are very warm to
hot and are virtually rainless. The winters are cool, and
most of the rain falls between December and March.
The soils are usually moistened to a depth of several
feet or, in the case of hardpan and bedrock soils, to the
full depth of the soil.

In the valley, plant growth is rapid in spring, but it
ceases rather abruptly with the coming of hot weather
i May or -June and the exhaustion of the limited sup-

ly of moisture. The oxidation of organic matter dur-
g the hot summers and the limited growth period per-
mit little accumulation of organic matter. Consequently,
all but the poorly drained basin and flood-plain seils are
low in organic matter, compared to the soils of the more
humid climate in the mountains to the east.

There is a gradual increase in total rainfall from west
to east across the valley. The range is from about 8.5
inches near Firebaugh on the San Joaquin River to about
15 inches at the western edge of the foothills. On the
older terraces the range in annual rainfall is from 10 to
15 inches. Such a limited range should not account for
any important soil differences.

Likewise, temperature variations in the basin and ter-
race areas are not sufficient to account for appreciable
differences between soils. Freezing of the soil to a
depth of more than a fraction of an inch is very rare.

The normal zonal soils that form under the mild, semi-
arid climate of the valley are Noncalcic Brown soils.
These soils have a light-colored, massive, slightly acid
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surface soil and' a neutral or mildly alkaline subsoil.
The older soils on the high terraces are medium acid to
strongly acid, a fact that suggests the possibility that
these soils have been weathering since the early part of
the Pleistocene epoch and that at some previous time the
climate was more humid.

In the foothills and mountains in the eastern part of
the Area, the elevation increases, from west to east, from
about 500 feet to 3,500 feet. As the elevation increases,
the annual rainfall increases steadily from 15 to about
35 inches, and the average annual temperature decreases
from about 62° to 55° F.

Effects of the higher rainfall and lower temperatures.

are evident in the vegetation and the soils. Vegetation
is increasingly abundant, and the organic-matter content,
of the soil increases from low to moderate. A dark-
colored, granular surface soil replaces the light-colored,
massive surface soil of the valley and lower foothills.
Other results are greater soil depth, more distinct hori-
zons, and stronger acidity.

Biological forces

In the valley, the original plant cover consisted of
grasses and small herbaceous plants. Many were an-
nuals of kinds that grow rapidly in spring and mature
quickly before the coming of the hot summer weather.
Trees grew only on the edges of stream channels and on
the flood plains, where a supply of moisture was avail-
able through the summer. The lush growth of grasses
on the poorly drained flood plains provided the organic
matter that gives the Foster, Temple, Rossi, Grangeville,
Chino, and Pozo soils their dark color.

In the foothills and mountains, the plant cover changes
with increasing rainfall. Annual grasses and scattered
oaks dominate on the lower foothills. Gradually, these
give way to a mixture of oaks, grasses, brush, and Dig-
ger pines on the higher foothills. Pines and some hard-
woods and an understory of grasses and brush grow in
the mountains. The more abundant vegetation is the
reason for the granular structure and dark color of the
surface soil and for the moderate content of organic
matter.

Relief

Relief has had an important bearing on soil develop-
ment in the Madera Area. The basin in the western part
of the Area is nearly level and is drained only by wind-
ing channels of the streams that drain the foofhills to
the east. Saline-alkali soils dominate in the basin, as
a result of poor or imperfect natural drainage and a
high water table in the past.

Young fans cover the western part of the Area; they
are very gently sloping or nearly level and have low
depositional ridges. Generally, the soils on these fans
have not been affected by the water table, but the lowest
depressions and old channels show some evidence of long-
continued water logging.

On the older fans the relief is generally undulating.
Mounded microrelief is common on the hardpan soils
(2, 5, 6). The soils on the older fans have adequate
external drainage, but where there is a hardpan internal
drainage is very slow. Where there is a mound micro-
relief, rainwater tends to concentrate in the depressions
between the mounds, thus producing an intricate pattern
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or complex of soils. Typically, the soils on the mounds
are well aerated and medium textured, and those in the
larger depressions are fine-textured, mottled, and cracked
as a result of periodic waterlogging.

The higher fans and terraces adjacent to the incised
streamways are partially dissected, and the remnants of
the old, gently undulating surface are surrounded by
rolling areas and steep escarpments. Erosion is active
in these areas, and in many places the recently exposed
soil material shows only slight evidence of profile devel-
opment. The rate of dissection has varied from place
to place. Areas where dissection has been rapid have
little profile development; more slowly dissected areas
have soils of intermediate subsoil development, and undis-
sected areas have strongly weathered soils with a claypan
or claypan-hardpan subsoil.

In the lower foothills, the slopes range from undu-
lating to steep, and runoff varies accordingly. The soils
are generally shallow but are slightly deeper on the
gentler slopes.

In the higher foothills and low mountains the slopes
are rolling to steep and the soils are typically moder-
ately deep to deep. The amount of bedrock outcrop
tends to increase with slope.

Time

The time factor presents many interesting problems
in the Madera Area. The study of stratigraphy, physi-
ography, and erosion and the comparison of soil profiles
has made it possible to estimate the relative age of a
number of the soils. The relative position of the vari-
ous fans and terraces establishes, to a degree, their com-
parative ages. In general, the lowest stream bottoms
consist of the most recent alluvium and the highest ter-
races or fans consist of the oldest alluvium.

The highest fans and terraces consist of mixed gravel
derived from metamorphic rocks. From this material
the strongly developed Corning and Redding soils
formed. As indicated in the section on parent material,
these fans have been tentatively correlated with Arroyo
Seco gravel (4). They originated early in the Pleisfo-
cene epoch and are probably the oldest fans in the Area.
The lower terraces all consist of nongravelly, sandy sedi-
ments deposited on a gentle gradient of 9 to 13 feet per
mile. On the eldest of these are the strongly weathered
claypan soils of the Montpellier series. On the dissected
part of the fan the soils vary a great deal in degree of
profile development. Those on the younger, lower ter-
races and fans have progressively less distinct profiles,
and those on the flood plain have little or no horizon
differentiation.

In the foothills and mountains, the land surface has
been subject to steady geological erosion, and no attempt
was made to determine the age of the soils. Presumably
the soils are of relatively recent origin, although the
parent rocks are very old.

Classification of Soils

The general framework of classification followed in
this report is the one proposed by Baldwin, Kellogg, and
Thorp (9) in 1938 and modified by Thorp and Smith
(8) in 1949, Horizon designations and descriptive terms
generally follow the Soil Survey Manual (70). Table 17
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TaBLE 17.—Soil series by great soil groups, and certain factors of soil formation

ZoNAL SoiLs

Great soil group and Parent material Drainage Degree of profile
series development
Nonealcic Brown soils:

Atwater_ _._.._.._.. Granitic alluvium_ . _ .. __ Good_ _ _ o ... Minimal.

Borden__..._.______ Granitie alluvium. ... ... .. Good. . _o._-__. Medial.

Cometa_.____.__.___ Granitic alluvium _ _ . ... Good._ .- ... Maximal.

Corning_ . ... __ Mixed alluvium . _______ .. Good._ - o ... Maximal.

Dinuba___._..._____ Granitic allovium _ . __ __ .. ..._ Moderately good. .._._._ Minimal.

Greenfield_ . . _._____ Granitic alluvium _ __ _ . ____ ... Cood. - ... _. Minimal.

Madera_ ... ....__.._ Dominantly granitic alluvium._.______ ... ... Good ... . .. Maximal; hardpan.

Marguerite_ ... .- Alluvium from slate and schist_ .. _ ... __.__.___ Good_ .. . ______._.... Minimal.

Montpellier_.__...__ Granitic alluvium_ _ . _ ... Good-____ .. ... Maximal.

Pachappa__.- ... Granitic alluvium__ _ . _ _ .. .- Good. .. ... Minimal.

Ramona...._.-_._.. Granitic alluvium____ . .. ... .- Cood. .ol Medial.

Redding.- ... ____.. Mixed alluvium__ oo Good__ . .. . o ... Maximal; hardpan.

Roeklin.___.__._._._ Granitic alluvium_ _ _ _ .. Good.- - oL Medial; hardpan.

San Joaquin....__.__ Granitic alluvium__ _ . __ ... Good - - oo Maximal; hardpan.

Sesame__ .. _..__.__ Granibe _ o oo e Good- - oo .. Medial.

Vista___ ... __.._. Granite . o ea. Good_ ... ... Minimal.

Whitney. .- ....____ Softly consolidated granitic sediments__..____._.____ Good .- - - Minimal.

Chestnut soils:
Buchenau.._..__.___ Alluvium from metasedimentary rocks__________._._. Moderately good. ... ___ Minimal; hardpan.
Jesbel . ________._____ Alluvium from metasedimentary rocks. ______ ... ___. 00d . - oo Maximal; hardpan.
Brunizems:
Ahwahnee_ . __._____ Granite . e Good._ . oo .. Minimal,
Auberry. ... Granite . .o Good_ oo Medial.
Reddish Prairie soils:
Coarsegold.__._..____ Mica sehist . o oo eeeieaooan Good to somewhat Medial.
excessive.
Trabueo- .- _._..__ Basic igneous rock_ . ... ... . Good to somewhat Maximal.
excessive.
Reddish-Brown Lateritic
soils:
Holland . _ . ...._..__ Granite e Good . e Medial.
INTRAZONAL SoiLs
Humic Gley soils:
Alamo____._.___.___ Granitic alluvium_ _ . _ ... Poor_______________.___ Medial; hardpan.
Bear Creek .. __.._._ Dominantly granitic alluvium_.___________._. .. ._ Imperfect to moderately | Minimal.
good.

Chino_ _._......__._ Granitic alluvium_ _ _ _ . .. __ Poor to imperfect._..____[ Minimal.

Foster_____.___.___. Granitic alluvium_ _ . .. .- Poor to imperfect._.__.__j Dark-colored A,
horizon.

Grangeville_ . __.____ Granitie alluvium_ _ - _ . ... Imperfect to moderately | Dark-colored A,

good. horizon.

Pozo_ ... ___ Granitic alluvium_ _ __ ... _________ e memeeel Imperfect_ ... ____ Dark-colored A,
horizon;
hardpan.

Rossi_ oo .__ Granitic alluvium_ _ .. Poor to imperfect____.___ Medial.

Temple._ ... __..__ Granitic alluvium_ . _ _ .. L. . ... Poor to imperfect....._._| Minimal.

Fresno. ____.._._.._.__

Grumusols:
Porterville_ __.______

Granitie alluvium
Granitic alluvium
Granitie alluvium

Basic igneous alluvium
Andesitic tuff . oo
Calcareous sandstone and shale

Medial; hardpan.
Maximal; hardpan.
Minimal.

None.
None.
None.
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TABLE 17.—Soil series by great soil groups, and certain factors of soil formation—Continued

AzoNaL SoiLs

Great soil group and Parent material Drainage Degree of profile
series development
Alluvial soils:
Cajon. _...____.____ Granitic alluvium_ _ . _ . ____ Somewhat excessive.._.__._ None.
Columbia_____._____ Granitic alluvium. _ _ ___ ... ____ Imperfect_ .. .- ___._._ None.
ElPeco. .. _.._.._.. Granitic alluvium_ _ . ______ . _____ Imperfeet. __ ... ____. None; hardpan.
Hanford____________ Granitic alluvium_ _ __ ... ___.___. Good_ _ . .. ._______ None.
Hildreth__________._ Granitic alluvium_ _ _ _ ___________________________. Imperfeet. ... _____ None.
Tujunga.._________._ Granitic alluvium__ _ ... __. Somewhat excessive.___.. None.
Visalia_ - . ___.__._._ Granitic alluvium_ __ _ .. Imperfect to moderately | None.
good.
Wunjey ... .-coooo-. Granitic alluvium_ _ _ _ . la.__- Moderately good . _______ None.
Regosols:
Calhi__ ..o __._ Granitic eolian sand _ _ _ . ... ... Somewhat excessive....._ None.
Delhi_._____________ Granitic eolian sand . . .. _______________ Excessive or somewhat None.
excessive.
Lithosols:
Daulton.__________. Graphitic slate. - - - - - .. _ ... Cood to somewhat None.
excessive.
Hideaway __.__._.___ Basic lowSs _ - _ .. s ood. . ..o ... None.
Hornitos__.._..__.__. Acid sandstone and conglomerate.__ ... ____.__.__.___. Good to somewhat None.
excessive.
Tollhouse.- .. _____ Granite e iiiciiaiaos Excessive ... _._____ None.
Trigo .o ___ Softly consolidated granitic sediments. _.___________._.____. ood_ ... None.
Whiterock.___.______ Sandy slate and schist. . .. ..o o __.l.. Good to somewhat None.
excessive.

gives the higher categories of classification as well as
some important features of each soil series. Tables 18,
19, 20, and 21 contain supporting laboratory data. The
soil series are discussed by soil orders, as shown in table
17, first the zonal soils, then the intrazonal, and finally
the azonal.

Noncalcic Brown soils

Noncalcic Brown soils develop in a warm, semiarid to
subhumid climate having cool, moist winters and rather
hot, dry summers. The vegetation is either chaparral
(brush) and thin forest or grass and a few scattered
trees. The surface soil is brown, reddish brown, or red,
and mellow or somewhat compact. The subsoil is heav-
ier, tougher, and redder, and is commonly leached of
lime carbonates but about neutral or slightly alkaline in
reaction (9).

Noncalcic Brown soils dominate in the central part of
the Madera Area. They developed on benches and ter-
races from various well-drained parent materials, mostly
old granitic alluvium now partly consolidated. In the
lower foothills Noncalcic Brown soils developed from
weathered granitic bedrock.

Three stages of profile development are recognized:
(1) minimal (weak), (2) medial (moderate), and (3)
maximal (strong). The soils of moderate and maximal
development include some that have hardpans.

Minimal development.—This stage is illustrated by a
profile of Greenfield coarse sandy loam, located in the

SWYNWY sec. 18, T. 10 S., R. 18 E.

A;and A; 0 to 238 inches, pale-brown (10YR 6/3) coarse
sandy loam; dark brown (10YR 4/3) when moist;
essentially massive when dry, and very weak,
very fine, granular structure when moist;
slightly hard when dry, very friable when

moist; organic-matter content is low and de-
creases with depth; slightly acid (pH 6.3);
gradual, smooth boundary.

B, 23 to 37 inches, light yellowish-brown (10YR 6/4)
heavy sandy loam; dark yellowish brown
(10YR 4/4) when moist; weak, fine, subangular
blocky structure; slightly hard when dry,
very friable when moist; thin, patchy clay
films; neutral (pH 6.6); gradual, smooth
boundary.

B, 37 to 51 inches, light yellowish-brown (10YR 6/4)
heavy fine sandy loam; dark yellowish brown
(10YR 4/4) when moist; weak, medium, sub-
angular blocky structure; slightly hard when
dry, friable when moist; thin, patchy clay films;
neutral (pH 6.8); gradual, smooth boundary.

C 51 to 72 inches, brownish-yellow and yellow (10YR
6/6 and 7/6), stratified loamy sand, sandy
loam, and fine sandy loam; yellowish brown
(I0YR 5/6) when moist; massive; soft when
dry, very friable when moist; neutral (pH 7.0).

The Greenfield soils were derived from granitic allu-
vium much like the parent material .of the Hanford soils,
but Greenfield soils are somewhat older and weathering
is more advanced. Compared to the Hanford soils, the
Greenfield have slightly more clay in the B horizon and
more distinctly brownish (stronger chroma) colors in
the B and C horizons. Presumably the presence of iron
oxides accounts for these difference in color. The A
horizon is about like that of the Hanford soils, and the
reaction is about the same.

In this area there are six other series that are classified
as Noncalcic Brown soils of minimal development: the
Atwater, Dinuba, Marguerite, Pachappa, Vista, and
Whitney series.

The Atwater series consists of pale-brown, nencalcareous
soils derived from wind-reworked, coarse-textured gra-
nitic material similar to but older than that of the Delhi
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series. The A horizon is coarse textured and the B
horizon typically contains slightly more clay than the A
horizon, but the profile is otherwise similar to that of
the Greenfield soils.

The Dinuba series consists of pale-brown, slightly cal-
careous soils that were derived from granitic sediments
and have an unrelated silty substratum. These soils are
on low, moderately well drained alluvial fans. Lime and
other salty substances that were in the parent material
are common in the subsoil and substratum. The reaction
is normally neutral to strongly alkaline. The subsoil and
substratum are mottled.

The Marguerite series consists of gray, noncalcareous
soils that developed from dark-colored alluvium derived
from graphitic slate and schist. In color these solls are
darker and grayer than the Greenfield. In texture they
are medium to moderately fine. In other characteristics,
the Marguerite soils are much like the Greenfield soils.
The differences between the two result chiefly from dif-
ferences in parent material.

The Pachappa series consists of grayish-brown, slightly
calcareous soils derived from granitic sediments. Like
the Dinuba soils, the Pachappa occupy low alluvial fans
and contain, largely in the subsoil and substratum, lime
and other salty substances that were in the parent ma-
terial. The reaction ranges from slightly acid to strongly
alkaline. In other characteristics these soils are similar
to the Greenfield soils.

The Vista series consists of noncalcareous brown soils
that developed from material weathered from the under-
lying granitic bedrock. These soils occupy gentle to steep
slopes in the foothills. Outcrops of bedrock are common.
Changes in color, structure, and texture with depth are
slight. These soils are much like the Greenfield soils ex-
cept that they are underlain by bedrock at a moderate
depth.

The Whitney series consists of noncalcareous brown
soils that developed from weakly consolidated granitic
sediments. The slopes are undulating to hilly, and the
profiles are weakly developed because they are on the
sloping parts of the recently dissected old alluvial fans.
These soils are much like the Greenfield soils but are
more strongly sloping and are moderately deep over
weakly consolidated sediments.

Medial development.—This stage is illustrated by a
profile of Ramona sandy loam located in the SE}SE}
sec. 9, T. 12 S.,, R. 20 E.

A; 0 to 8 inches, light-brown (7.5YR 6/4) sandy loam; dark
brown (7.5YR 4/4) when moist; essentially massive
when dry, and very weak, very fine, granular structure
when moist; very hard when dry, very friable when
moist; low in organic matter; few fine roots and very
fine pores; medium acid (pH 5.8); clear, smooth
boundarv.

8 to 22 inches, strong-brown (7.5YR 5/6) heavy sandy
loam; dark brown (7.5YR 4/4) when moist; essentially
massive; very hard when dry, friable when moist;
very low in organic matter; few fine roots; pores more
numerous and few of moderate size; slightly acid
(pH 86.1); clear, smooth boundary,

22 to 42 inches, strong-brown (7.5YR 5/6) light sandy clay
loam; strong brown (7.5YR 4/4) when moist; weak,
medium, prismatic and moderate, medium, blocky
structure; very hard when dry, firm when moist;
thin, continuous clay films; few fine roots; numerous
fine pores; slightly acid (pH 6.3); gradual, smooth
boundary.
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C 42 to 60 inches, brown (7.5YR 5/4) heavy sandy loam;
dark brown (7.5YR 4/4) when moist; massive; hard
when dry, firm when moist; few fine roots; pores
numerous and fine in size; slightly acid (pH 6.4).

Like the Greenfield and the Hanford soils, the Ramona
soils were derived from granitic alluvium, but the parent
material is older and weathering is more advanced. Mod-
erate amounts of clay have accumulated in the B horizon,
and the color of the B horizon is distinctly strong brown
(stronger in chroma). Additional release of iron and the
formation of oxides presumably account for the stronger
color patterns. Differences in structure and consistence
between the A and B horizons are also more evident than
in the Greenfield soils. The color of the A horizon is
more reddish in the hue and stronger in chroma, but the
organic-matter content is low. The surface soil is medium
acid, but the subsoil and substratum are slightly acid ; this
indicates that the base status is high and that there has
been little downward movement of bases in'the profile.

In this area there are three other series that are classi-
fied as Noncalcic Brown soils of medial development:
the Borden, Sesame, and Rocklin series.

The Borden series consists of brown, slightly calcare-
ous soils derived from granitic sediments. These soils
are associated with and similar to the Pachappa soils.
They differ from the Pachappa mainly in having a mod-
erate amount of clay and a moderately distinct structure
in the B horizon. Most of the lime in the lower part of
the B horizon is in the form of soft segregations and
nodules.

The Sesame series consists of dark grayish-brown,
moderately deep, noncalcareous soils derived from ma-
terial weathered from the granitic bedrock. These soils
occur mostly in the lower foothills, chiefly in association
with the Vista soils. Except for their dark color, they
are similar to the Ramona soils. The cause of the dark
color is not known, for these soils are low in organic
matter. Dark-colored minerals in the parent material
may be partly responsible.

The Rocklin series consists of light-brown, noncalcare-
ous soils derived from weakly to moderately consolidated
granitic sediments. These soils occupy dissected, old, low
terraces, chiefly in association with the Whitney soils.
In clay content, color, and structure, the subsoil is similar
to that of the Ramona soils. The principal difference
between the Rocklin and the Ramona soils is the presence
in the Rocklin soils of a thin, strongly cemented to in-
durated, iron-silica hardpan that caps the weakly to
moderately consolidated parent material.

Mazximal development.—This stage is illustrated by a
profile of Cometa sandy loam located in the SW4SEY
sec. 11, T. 10 S., R. 18 1.

A, 0 to 7 inches, brown (10YR 5/3) heavy sandy loam; dark
brown (10YR 3/3) when moist; essentially massive
when dry, and very weak, very fine, granular structure
when moist; hard when dry, friable when moist; low
in organic matter; few grass roots; few fine pores;
slightly acid (pH 6.2); clear, smooth boundary.

7 to 17 inches, brown (between 7.5YR 5/4 and 10YR 5/3)
heavy sandy loam; dark brown (between 7.5YR 4/2
and 3/2) when moist; very weak, very fine, granular
structure when moist, and essentially massive when
dry; hard when dry, friable when moist; very low
in organic matter; few fine pores; slightly acid (pH
6.3); abrupt, smooth boundary.

17 to 27 inches, reddish-brown (5YR 4/4) sandy clay; dark
reddish brown (5YR 3/4) when moist; strong, coarse
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blocky structure; extremely hard when dry, firm
when moist, plastic and slightly sticky when wet;
moderate, continuous clay films; very few fine pores;
slightly acid (pH 6.4); abrupt, smooth boundary.

C 27 to 40 inches +, light yellowish-brown (10YR 6/4) heavy
sandy loam; dark yellowish brown (I0YR 4/4) when
mojst; massive; hard when dry, firm when moist;
weak stratification may be visible; granitic character
of sediments evident from mineral fragment com-
position; neutral (pH 7.2); some free lime in seams.

Like the Ramona, Greenfield, and Hanford soils, the
Cometa soils were derived from granitic alluvium, but
the parent material is older and weathering is much more
advanced. Large amounts of clay have accumulated in
the B horizon. The color of the B horizon is distinctly
reddish brown—an indication of the accumulation of iron
oxides as well as clay. Differences in structure and con-
sistence between the A and B horizons are also more dis-
tinct. The organic-matter content of the A horizon is
low. The slight increase in pH with increasing depth
indicates that the base status 1s high and that there has
been little downward movement of bases in the profile.
The pattern is the same as in the Greenfield and Ramona
soils.

Two other series—the Corning and Montpellier—are
classified as Noncalcic Brown soils of maximal develop-
ment.

The Corning series consists of reddish-yellow, medium-
textured soils derived from old mixed alluvium that was
typically gravelly and cobbly in texture. The B horizon
is red, blocky, and fine textured. The Corning soils in
this area are strongly acid throughout, but those in other
localities are medium to strongly acid in the upper hori-
zons and less acid in the lower part. These soils are
very old. They occur,only on a few remnants of some
old high terraces that were possibly once much more ex-
tensive. The profile could have developed in any of
several different kinds of climate. Although the A hori-
zon 1s most like that of the Noncalcic Brown soils, the
strongly acid B horizon is more like that of the Reddish
Brown Lateritic soils, which develop in regions of higher
rainfall.

The Montpellier series consists of brown, moderately
coarse textured soils derived from old granitic alluvium.
The B horizon, a thick layer of dense sandy clay loam,
is slowly permeable; it is much like that of the Cometa
soils except that it is lower in clay and of greater thick-
ness. Because the parent material is coarser textured
than that of the Cometa soils, it is generally believed
that the amount of clay produced by weathering in the
two soils is about the same. The profile is slightly acid
throughout.

_Mazimal development with hardpan.—This stage is
illustrated by a profile of Madera loam located in the
SWHENWY sec. 20, T. 10 S, R. 16 E.

A, 0 to 9 inches, light yellowish-brown (10YR 6/4) loam;
dark yellowish brown (10YR 4/4) when moist; es-
sentially massive when dry, and very weak, very fine,
granular structure when moist;. very hard when dry,
friable when moist; numerous fine roots and fine
pores; low in organic matter; medium acid (pH 5.8);
clear, smooth boundary.

B, 9 to 18 inches, yellowish-brown (10YR 5/4) light sandy
clay loam; dark yellowish brown (10YR 4/4) when
moist; weak, coarse, prismatic structure; extremely

hard when dry, firm when moist; thin, patchy clay
films on ped faces and sand grains, most of colloid
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forming bridges between sand grains; neutral (pH
6.9); few fine roots and fine pores; abrupt, smooth
boundary.

B, 18 to 25 inches, yellowish-brown (10YR 5/4) sandy clay;
dark yellowish brown when moist; weak, coarse,
prismatic and moderate, medium, blocky structure;
extremely hard when dry, very firm when moist;
moderately thick, nearly continuous clay films on
ped faces, in pores, and in bridges between sand
grains; neutral (pH 7.1); very abrupt, smooth
boundary.

Cm 25 to 28 inches, vellowish-brown (10YR 5/4), indurated,
iron-silica cemented hardpan; dark yellowish-brown
(10YR 4/4) when moist; lime segregated in fine seams;
cementation strongest in uppermost few inches and
becoming weaker with increasing depth; dark-colored
manganese stainings throughout, presumably along
old structural planes; gradual, smooth boundary,

C 28 to 60 inches, pale-brown (10YR 6/3) gritty sandy
loam; brown and dark brown (10YR 4/3 and 5/3)
when moist; massive; hard when dry, firm when
moist; slightly stratified and weakly cemented in
places; mildly alkaline (pH 7.4 to 7.8).

The Madera soils are much like the Cometa soils, ex-
cept for color and the presence of the iron-silica hardpan
at_shallow to moderate depths. The yellowish-brown
colors are thought to be inherited from dark-colored
minerals in the parent material. The reaction is typi-
cally medium acid in the surface soil and less acid in the
lower Jayers. Thin seams of lime may occur in the
hardpan.

The origin of the hardpan in soils such as this is much
debated. One possible explanation is the following:
Rapid warming of the moist soil in spring favors rapid
chemical and biological activity, the release of bases, the
solution of silicates, and the release of iron. Rapid dry-
ing of the soil follows almost immediately. The result
is that the iron and silica are irveversibly precipitated.
Thus, the more slowly permeable substrata are gradually
cemented into a nearly impermeable mass.

Two other series in this Area—the Redding and the
San Joaquin—consist of strongly developed Noncalcic
Brown soils with hardpans.

The Redding series consists of reddish-brown, medium-
textured soils derived from the old, mixed, gravelly and
cobbly alluvium. The B horizon is red, blocky clay.
Otherwise the profile is much like that of the Corning
soils, except for the indurated, iron-silica hardpan below
the B horizon.

The San Joaquin series consists of yellowish-red, mod-
erately coarse textured soils derived from old granitic
sediments. The B horizon is reddish yellow, blocky, and
fine textured. Otherwise, the profile is much like that of
the Madera soils.

Chestnut soils

Chestnut soils have a dark-brown or dark grayish-
brown surface soil that grades into a light-gray or white,
calcareous horizon at a depth of 115 to 2 feet. These
soils develop in temperate to cool semiarid regions under
a mixture of short and tall grasses (9).

Chestnut soils occupy a small acreage on terraces in the
central part of the Area. They developed from old local
alluvium derived mostly from slate and schist. Drainage
is moderately good or good.

Two stages of profile development are recognized in
this Area: (1) minimal (weak) and (2) maximal
(strong). Only the maximal stage is described in detail.
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Mazimal development.—This stage is illustrated by a
profile of Jesbel gravelly clay loam located in the SW
SWY4 sec. 16, T. 9 S., R. 18 1.

A 0 to 5 inches, dark grayish-brown (10YR 4/2) gravelly
clay loam; very dark grayish brown (10YR 3/2)
when moist; weak, fine, granular structure; hard
when dry, firm when moist; numerous fine roots;
moderately porous; moderate in organic matter;
neutral (pH 7.2); noncalcareous; clear, smooth
boundary.

14 inches, dark grayish-brown (10YR 4/2) gravelly

clay loam; very dark grayish brown (10YR 3/2)

when moist; moderately low in organic matter;

nearly massive when dry, and very weak, fine,
granular structure when moist; roots less numerous
than in A; horizon; many very fine pores; neutral

(pH 6.8); noncalcareous; abrupt, smooth boundary.

14 to 24 inches, dark-brown (7.5YR 4/4) gravelly light
clay; darker brown (7.5YR 3/4) when moist;
strong, medium, blocky structure; very hard when
dry, very firm when moist; moderate, continuous
clay films; a few fine roots; a few very fine pores;
neutral (pIl 7.1); noncalcareous; abrupt, slightly
wavy boundary.

24 to 33 inches, white (10YR 8/2), strongly lime-cement-
ed gravellv caliche hardpan; light gray (10YR 7/2)
when moist; abrupt, slightly wavy boundary.

33 to 42 inches +, brown (10YR 5/3) gravelly sandy
loam; dark brown (10YR 4/3) when moist; massive;
slightly hard when dry, very friable when moist;
mildly alkaline (pH 7.7); moderately calcareous;
the gravel content increases with depth.

A moderate amount of organic matter has accumulated
in the A horizon. Lime has been leached from the A and
B horizons and concentrated in the strongly cemented
Ceam horizon. The B horizon of blocky clay, abruptly
underlying the A horizon, indicates that the formation
and accumulation of clay has accompanied the removal
of lime from the upper horizons.

The other Chestnut soils in this Area—the Buchenau
soils—have weakly expressed horizons. The A horizon
and the C..m horizon are similar to those of the Jesbel
soils: The B horizon is only weakly differentiated. Free
lime in both the A and B horizons indicates that removal
of lime is continuing.

A3 5 to

B,

Ccnm

C,

Brunizems

Brunizems (formerly called Prairie soils) have a dark-
brown to nearly black, slightly acid surface soil and a
brown, well-oxidized subsoil. The parent materials vary
in composition, especially in content of lime (9).

In the Madera Area, Brunizems occupy a zone between
the Nonecalcic Brown and the Reddish-Brown Lateritic
soils. They are in the eastern part of the survey Area,
mostly in the higher foothills, at elevations of 1,000 to
2,800 feet. The rainfall is between 15 and 30 inches, and
the mean annual temperatures are between 56° and 62°
F., The soils overlie granitic rocks and have developed
from material weathered from these rocks. Drainage is
good to somewhat excessive.

Two stages of development are recognized in this
Area: (1) minimal (weak), and (2) medial (moderate).
The medial stage is described in detail.

Medial development.—This stage is illustrated by a pro-
file of Auberry sandy loam located a quarter of a mile
west of New Auberry on the North Fork-Auberry Road
in Fresno County.

Ay 0 to 7 inches, grayish-brown (10YR 5/2) coarse sandy
loam; dark brown (10YR 3/3) when moist; moder-
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ate, fine and medium, granular structure; slightly
hard when dry, friable when moist; numerous fine
pores; abundant fine grass roots; slightly acid
(pH 6.2); moderate in organic matter; clear,
smooth boundary.

7 to 12 inches, pale-brown (10YR 6/3) heavy sandy
loam; dark grayish brown (10YR 3.5/2) when
moist; weak, medium to fine, subangular blocky
structure; hard when dry, friable when moist; some
grass roots; medium acid (pH 6.0); moderately low
in organic matter; clear, smooth boundary.

B, 12 to 16 inches, brown (10YR 5/3) gritty loam; brown
(10YR. 3.5/3) when moist; weak, medium, subangu-

lar blocky structure; hard when dry, friable when
moist; few roots; thin, nearly continuous clay films;
medium acid (pH 6.0); clear, smooth boundary.

16 to 35 inches, brown (10YR 5/3) light sandy clay
loam; dark yellowish brown (10YR 4/4) when
moist; moderate, coarse to very coarse, angular
blocky structure; very hard when dry, firm when
moist; dense; moderate, continuous clay films;
strongly acid (pH 5.3); abrupt, smooth boundary.

35 to 42 inches, pale-brown (10YR 6/3 to 7/4) gritty
loam; yellowish brown (10YR 5/4) when moist;
weak, medium to fine, subangular blocky struc-
ture; slightly hard when dry, friable when moist;
highly micaceous; thin, patchy clay films;
medium acid (pH 5.6); abrupt, wavy bound:ry.

42 inches -+, very pale brown (10YR 8/3 to 8/4)
loamy sand; varied yellowish brown to dark
gray when moist; massive; loose when dry or
moist; neutral (pH 6.6); weathered parent rock;
continues to unweathered rock; variable in depth,

A moderate amount of organic matter has accumulated
in the A horizon. The reaction is slightly acid in the A
horizon, medium acid in the B; horizon, and neutral in
the weathered C, horizon. Leaching of bases to a mod-
erate depth is indicated by this pattern. A moderate
increase in the clay content of the B horizon has taken
place.

The other Brunizems in this Area—the Ahwahnee soils
—have weakly expressed horizons. The A horizon is
essentially the same as that of the Auberry soils, but the
clay content of the B horizon has increased only slightly.
The reaction is slightly acid in the surface soil and
medium acid in the lower part of the profile.

Reddish Prairie soils

Reddish Prairie soils are redder than Brunizems, pos-
sibly because of the composition of the parent material
or the climate under which they developed.

These soils occupy a zone between the Noncalcic Brown
and Reddish Brown Lateritic soils. They are in the east-
ern part of the survey Area, in the higher foothills, at
elevations of 1,700 to 3,500 feet. The rainfall is be-
tween 20 and 35 inches, and the mean annual tempera-
tures are between 56° and 58° F. The soils overlie mica
schist and basic igneous rocks and have developed from
material weathered from these rocks. Drainage is good
to somewhat excessive.

Two stages of development are recognized in this area:
(1) medial (moderate), and (2) maximal (strong). The
medial stage is described in detail. .

Medial development.—This stage is illustrated by a
profile of Coarsegold loam located a quarter of a mile
west of the northeast corner of sec. 10, T. 8 8., R. 21 E.

A, 0 to 5 inches, brown (7.5YR 5/3) loam; dark brown
(7.5YR 3/3) when moist; nearly massive when
dry; weak, fine, granular structure when moist;

slightly hard when dry, friable when moist;
numerous fine pores and wormholes, some up to
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an eighth of an inch in diameter; abundant worm
casts locally produce a moderate, fine granular
structure; moderate in organic matter; slightly
acid (pH 6.4); clear, smooth boundary.

B, 5 to 17 inches, reddish-brown (5YR 5/4) heavy loam;
dark reddish brown (5YR 3/4) when moist; weak,
medium, subangular blocky structure; hard
when dry, friable when moist; clay films thin
and continuous in worm channels and pores, thin
and patchy on peds; worm casts abundant;
slightly acid (pH 6.5); clear, smooth boundary.

By, 17 to 27 inches, reddish-brown (5YR 4/4) gravelly
clay loam; dark reddish brown (6YR 3/4) when
moist; weak, coarse, subangular blocky structure;
hard when dry, firm when moist; thin, nearly
continuous clay films; numerous root channels,
some up to a quarter of an inch in diameter,
with shining compression surfaces; neutral (pH
7.0); clear, smooth boundary.

27 to 38 inches, reddish-brown (5YR 4/4) heavy clay
loam; dark reddish brown (5YR 3/4) when
moist; moderate, coarse, blocky structure; very
hard when dry, very firm when moist; moderate,
continuous clay films; numerous large root
channels, some up to one-fourth of an inch in
dianmeter with shining compression surfaces; few
pores, mostly very fine; neutral (pH 7.0); clear,
wavy boundary.

38 to 50 inches 4, decomposing bedrock and soil
material; variable color pattern, mostly reddish
brown (2.5YR 5/4) when dry and light reddish
brown (2.5YR 6/4) when moist; some fine,
strong-brown stains and streaks; disintegrating
mica schist, becoming less decomposed with depth.

This profile is similar to the Auberry profile described
as representative of the medial Brunizems. It has a
moderate accumulation of organic matter in the A hori-
zon, and a little more clay in the B horizon than in the
A horizon. The A horizon is slightly acid, but the pH
increases gradually with depth and the lower layers are
neutral. The principal difference is that the Coarsegold
soils have a reddish-brown B horizon. A larger and
more readily released supply of iron in the mica schist
parent material is the principal reason for the reddish-
brown color.

The other Reddish Prairie soils in the Area—the
Trabuco soils—have strongly expressed horizons. They
are much like the Coarsegold soils, but the B horizon is
reddish-brown clay and has a strong, blocky structure.
The parent rock is a readily weathered basic igneous
rock high in iron.

C?/Dr

Reddish-Brown Lateritic soils

Reddish-Brown Lateritic soils occur in the humid
tropics and in a few places in cooler climates. The soils
have somewhat different characteristics under the two
climates. In the Madera Area, the soils of this group
have a grayish-brown A horizon that is moderately high
in organic matter. The B, horizon is reddish brown and
contains more clay than the A; and A; horizons.

Reddish-Brown Lateritic soils occur in the eastern
part of the Madera Area. They are in the high foothills
and low mountains, east of the Brunizems and the Reddish
Prairie soils. The elevation is more than 2,800 feet;
it ranges up to 3,500 feet. Rainfall is between 30 and 40
inches, and the mean annual temperature is near 55° F.
These soils overlie granitic rock and have developed
from material weathered from this rock. Drainage is
good to somewhat excessive.

In this Area, the Reddish-Brown Lateritic group is
illustrated by the following profile of Holland sandv

129

loam located at Garthwaite Summit on State High-
way 41 between Coarsegold and Oakhurst.

Ay 0 to 6 inches, grayish-brown (10YR 5/2) sandy loam;
very dark brown (10YR 2/2) when moist; mod-
erate, medium and fine, granular structure;
slightly hard when dry, friable when moist;
numerous fine roots; abundant worm casts, worm
holes, and root holes, some up to an eighth of an
inch in diameter; micaceous; slightly acid (pH
6.2); elear, smooth boundary.

A, 6 to 11 inches, brown (10YR 5/3) heavy sandy loam;
dark brown (10YR 3/3) when moist; nearly
massive when dry; weak, fine, granular structure
when moist; slightly hard when dry, friable when
moist; slightly sticky when wet; numerous fine
pores; locally abundant worm casts and channels;
medium-sized roots common; micaceous; medium
acid (pH 6.0); clear, wavy boundary.

B, 11 to 22 inches, light-brown (7.5YR 6/4) light sandy
clay loam; dark brown (7.5YR 4/4) when moist;
thin elay films nearly continuous on ped faces, and
continuous in pores; clay films are reddish brown
(5YR 5/4) or yellowish red (5YR 5/6) when moist;
weak, coarse, subangular blocky structure; hard
when dry, firm when moist, slightly sticky when
wet; a few fine pores; numerous root channels,
some fairly large; some medium-sized roots; mi-
caceous; medium acid (pH 5.7); diffuse, smooth
boundary.

B, 22 to 44 inches, reddish-brown (5YR 5/4) sandy clay
loam; yellowish red (5YR 5/6) when moist; mod-
erate, medium and coarse, blocky structure; very
hard when dry, firm when moist, sticky when wet;
moderately thick, continuous elay films; strongly
acid (pH 5.5); diffuse, smooth boundary.

C, 44 to 58 inches, very pale brown (10YR 7/4) sandy

loam; vellowish brown (10YR 5/4) when moist;

massive; hard when dry, friable when moist; mi-

caceous; medium acid (pH 6.0); clear, irregular

boundary.

inches -, weathered, physically disintegrated

quartz diorite; variable in color; several to many

feet thick; grades to unweathered rock.

This soil has several features characteristic of the
lateritic group. It has a dark-colored A horizon with a
high carbon: nitrogen ratio, generally between 20 and
25. This horizon seems to be associated with a vegeta-
t'on consisting of shrubs and small trees. The reddish-
brown B horizon has a moderate grade of structure and
a moderate increase in clay as compared with the A and
C horizons. The soil is slightly acid in the A horizon
and strongly acid in the B horizon, suggesting that bases
are being leached downward and that the whole profile
is slowly becoming more acid.

C,D, 58

Humic Gley soils

Humic Gley soils are poorly to very poorly drained
hydromorphic soils that have a moderately thick, dark-
colored organic-mineral horizon underlain by a mineral
gley horizon (8). Gley horizons are ordinarily bluish
gray or olive gray, more or less sticky, compact, and
often structureless. They develop where moisture is ex-
cessive (9).

Humic Gley soils occur in the basin and on the flood
plain, in areas where surface runoff was very slow and
the water table was high. Extensive pumping and other
drainage practices have improved the drainage greatly
in most areas, but evidence of the original poor drainage
is still present. Dense growths of grasses, sedges, and
reeds produced large amounts of organic matter, which
darkened the soils to considerable depth in most places.
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The underlying material is typically olive gray or olive

brown and more or less mottled. ,

Three stages of development are recognized: (1) dark-
colored A horizon only; (2) dark-colored A horizon and
minimal (weak) textural B horizon, and (3) dark-colored
A horizon and medial (moderate) textural B horizon.
Two of these stages include soils that have a hardpan.

Dark-colored A horizon only.—This stage is illustrated
by a profile of Foster loam located in the SEXNW sec.
6, T. 13 8., R. 15 K.

Ay, O to 20 inches, gray (10YR 5/1) loam; very dark gray
(10YR 3/1) when moist; weak, very fine, granular
strueture; slightly hard when dry, friable when
moist; highly micaceous; high in organic matter;
roots very numerous; mildly alkaline (pH 7.5);
moderately calcareous; clear, smooth boundary.

20 to 32 inches, gray (10YR 6/1), stratified, highly mi-
caceous loam, fine sandy loam, or fine sand; com-
mon, fine, distinet, yellowish-brown (10YR 5/4 and
5/8) mottles; when moist, dark gray (I0YR 4/1)
with strong-brown (7.5YR 5/6 and 5/8) mottles;
highly micaceous; massive; slightly hard when dry,
friable when moist; high in organic matter; roots
numerous; mildly alkaline (pH 7.7); moderately
calcarcous, the lime disseminated; gradual, smooth
boundary. .

32 to 60 inches, light brownish-gray (10YR 6/2), strati-
fied loam, fine sandy loam, or fine sand; mottled
like Ajsg; dark grayish brown when moist; highly
micaceous; roots less numerous and lime content
more variable than in A, horizon; mildly alkaline
(pH 7.8).

This profile developed in poorly drained recent allu-
vium, mostly granitic. A thick, dark-colored A horizon,
high in organic matter, is its outstanding feature. The
Ay and C horizons are mottled and the profile contains
variable amounts of lime, but a B horizon of clay accu-
mulation has not formed. '

Two other series—the Grangeville and Pozo—are
classified as Humic Gley soils at this stage of develop-
ment. ) ) ] )

The Grangeville series consists of grayish-brown, im-
perfectly drained, moderately coarse textured soils de-
veloped from recent granitic alluvium. These soils are
moderately low in organic matter in the A horizon but
are otherwise similar to the Foster soils. In most places,
pumping has lowered the water table, but the dark-
colored A horizon and mottled underlying horizons re-
main as evidence of poor natural drainage.

The Pozo series consists of dark-gray, imperfectly
drained, medium-textured soils derived mainly from
granitic alluvium. The A horizon contains a moderate
amount of organic matter. It is underlain by a light-
colored horizon high in lime, and there is a thin, strongly
cemented, lime-silica Cp.. horizon at a moderate depth.
The origin of this soil is obscure; several processes or
overlapping stages of development may be involved.

Dark-colored A horizon and weak textural B horizon.—
This stage is illustrated by a profile of Chino loam located
in the SWYNEY sec. 30, T. 11 S., R. 16 E.

A, 0 to 4 inches, gray (10YR 5/1) loam; very dark gray
(10YR 3/1) when moist; nearly massive when dry,
and very weak, fine, granular structure when moist;
very hard when dry, friable when moist; moderately
high in organic matter; roots very numerous; few
fine pores; neutral (pH 6.9); noncalcareous; clear,
smooth boundary.

4 to 11 inches, light-gray (10YR 6/1) light clay loam;
dark gray (10YR 4/1) when moist; weak, medium,
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subangular blocky structure; very hard when dry,
firm when moist; thin, patchy clay films; moderately
low in organic matter; few roots; numerous fine
pores; neutral (pH 6/8); noncalcareous; clear,
slightly wavy boundary.

11 to 22 inches, grayish-brown (10YR 5/2) heavy loam;
dark grayish brown (10YR 4/2) when moist; whit-
ish (I0YR 8/2) seams, blotches, and soft lime seg-
regations; weak, medium, subangular blocky struc-
ture; very hard when dry, firm when moist; clay
films few and very thin; few fine roots; numerous
pores, mostly fine; moderately alkaline (pH
7.9); moderately calcareous; clear, slightly wavy
boundary.

22 to 48 inches, grayish-brown (2.5Y 5/2) loam; dark
grayish brown (2.5Y 4/2) when moist; massive;
hard when dry, friable to firm when moist; few fine
roots; numerous pores, mostly fine; moderately al-
kaline (pH 7.9); slightly calcareous; gradual, wavy
boundary.

48 to 64 inches 4, light olive-brown (2.5Y 5/4) loam;
olive brown (2.5Y 4/4) when moist; massive; hard
when dry, friable to firm when moist; numerous
pores, mostly fine; mildly alkaline (pH 7.7); very
slightly calcareous.

This soil has a gray A horizon moderately high in or-
ganic matter. The B, horizon appears to be developing
in the lower part of the original A Horizon. The struc-
ture of the B horizon is weak, and the increase in clay
content is slight. Soft segregations of lime occur in the
lower part of the B horizon. The reaction is neutral in
the A and B horizons and moderately alkaline in the
lower part of the profile.

Two other series—the Bear Creek and the Temple—
are classified as Humic Gley soils at this stage of
development.

The Bear Creek series consists of dark-gray, imper-
fectly to moderately well drained, medium-textured soils
derived mainly from granitic alluvium. These soils are
on narrow alluvial fans and flood plains, mainly in the
old low terraces. The organic-matter content of the A
horizon is moderately low, and in many ways these soils
are intermediate between the Humic Gley soils and the
Noncalcic Brown soils, with which they are associated.

The Temple series consists of dark-gray, poorly to im-
perfectly drained, medium textured to moderately fine
textured soils derived mainly from granitic alluvium.
The organic-matter content of the A horizon is moderate,
and the increase in clay in the B horizon is slight. Lime
is normally segregated in the upper or lower part of the
B horizon, which is olive gray and mottled.

Dark-colored A horizon and moderate tewtural B
horizon.—There are two series—the Rossi and the
Alamo—that consist of Humie Gley soils at this stage of
development.

The Rossi series consists of gray, poorly to imperfectly
drained, medium textured to moderately fine textured
soils derived mainly from granitic alluvinm. The or-
ganic-matter content of the A horizon is high. A mod-
erate amount of clay has accumulated in the mottled,
olive-gray B horizon. Typically, these soils are moder-
ately to strongly saline, and the B horizon contains more
than 15 percent exchangeable sodium. For this reason,
the Rosst soils have properties grading to those of soils
in the Solonetz great soil group.

The Alamo series consists of gray, poorly drained, fine-
textured soils derived from predominantly granitic allu-

vium. They have an iron-silica hardpan in the subsoil.
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Although gray in color, the A horizon is low in organic
matter. These soils occupy depressions on low terraces.
They are associated with the San Joaquin and Madera
soils, which also have an iron-silica hardpan.

Solonetz soils

Solonetz soils have a thin surface layer of light-cel-
ored, leached, ashy material over a darker colored, tough,
heavy subsoil of columnar structure. The lower part of
tEhe subsoil is generally light gray and highly calcareous

9).

Solonetz soils are extensive in the low-lying parts of
the basin. The parent material was alluvium derived
from granitic and mixed rocks. Drainage is good to
imperfect.

Three stages of development are recognized in this
Area: (1) minimal (weak), (2) medial (moderate) with
hardpan, and (3) maximal (strong) with hardpan.

Minimal development.—This stage is illustrated by a
profile of Traver loam located in the SE4NE} sec. 34,
T.11 8, R. 16 E.

A, 0 to 3 inches, pale-brown (10YR 6/3) loam; brown (10YR
5/3) when moist; essentially massive; many fine,
vesicular pores; slightly hard when dry, very friable
when moist; low in organic matter; contains much
sharp, fine, siliceous sand and small plates and frag-
ments of mica; strongly alkaline (pH 10.0); slightly
calcareous; abrupt, smooth boundary.

B, 3 to 17 inches, light yellowish-brown (2.5Y 6/4) light
sandy clay loam; light olive brown (2.5Y 5/4) when
moist; weak, medium, subangular blocky structure;
hard when dry, friable when moist; thin, patchy
clay films; strongly .alkaline (pH 10.2); slightly
calcareous; abrupt, smooth boundary.

B; 17 to 24 inches, pale-yellow (2.5Y 7/4) fine sandy loam;
light olive brown (2.5Y 5/4) when moist; weak,
medium, subangular blocky structure; hard when
dry, friable when moist; thin, patchy clay films;
strongly alkaline (pH 8.9); slightly calcareous, lime
occurring in small, soft, lighter colored segregations
and nodules; gradual, smooth boundary.

C 24 to 64 inches, light yellowish-brown (10YR 6/4) stratified
fine sandy loam; dark yellowish brown (10YR 4/4)
when moist; massive; slightly hard when dry, friable
when moist; strongly alkaline (pH 8.7); moderately
calcareous.

This profile is strongly saline. The reaction is strongly
alkaline throughout, and the percentage of exchangeable
sodium is very high. The organic-matter content of the
A horizon is low, and there has been only a slight in-
crease in the clay content of the B horizon.

Medial development with hardpan.—The Fresno soils
are at this stage of development. They developed from
moderately old granitic alluvium deposited in the basin.
‘They have a lime-silica hardpan below the blocky sandy
clay loam B horizon. The A horizon is light gray and
low in organic matter.

Maximal -development with hardpan.—The Lewis soils
are at this stage of development. They formed in allu-
vium derived from granitic rocks and basic rocks. The
profile is much like that of the Fresno soils, but the A

horizon is somewhat darker colored and higher in organic-

‘matter, and the B horizon consists of brown, blocky .clay.

Grumusols

Grumusols (8) are dark-colored clayey soils that have
a crumbly granular surface structure or a gilgai micro-
relief or both. Other characteristics are a high coeflicient
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of expansion and contraction, extremely plastic consist-
ence, montmorillonitic clays nearly saturated with cal-
cium or with calcium and magnesium, mostly calcareous
parent materials, dark color of low chroma, medium to
low organic-matter content, tall grass or savanna vegeta-
tion, and no eluvial or illuvial horizons.

Grumusols oceupy a limited area in the central part of
the Madera Area. They occur mostly on the gently slop-
ing lower foothills and old high terraces. The parent
material consists .of softly consolidated andesitic tuff,
calcareous sandstone and shale, and basic igneous allu-
vium. Rainfall is low—about 13 to 16 inches—and
drainage is good.

Thtee series in this Area—Porterville, Raynor, and
Zaca—are classified as Grumusols. The following
profile of Zaca clay, located in the NE4SE}Y sec. 16, T.
10 S., R. 19 E., is representative.

A, O to 2 inches, dark-gray (10YR 4/1) clay; very dark
gray (10YR 3/1) when moist; moderate, fine, granular
structure; loose when dry, friable when moist;
strongly caleareous, the lime disseminated or in
fine soft masses; numerous fine roots; porous; mod-
erate in organic matter; mildly alkaline (pH 7.6)
abrupt, smooth boundary.

A 2 to 19 inches, dark-gray (10YR 4/1) clay; very dark
gray (10YR 3/1) when moist; weak, medium, sub-
angular blocky structure; hard when dry, firm
when moist; moderately low in organic matter;
numerous fine pores; clear, smooth boundary.

A3 19 to 29 inches, dark-gray (10YR 4/1) clay; very dark
gray (10YR 3/1) when moist; weak, fine, subangular
blocky structure; hard when dry, firm when moist;
strongly calcareous, the lime disseminated or in fine,
soft masses; numerous fine roots and fine pores;
moderately low in organic matter; mildly alkaline,
(pH 7.6); a few slickensides; clear, wavy boundary.

C 29 to 35 inches, coarsely mottled gray (10YR 5;1) clay;
whitish (10YR '8/2) lime segregations; dark gray
(10YR 4/1) when moist; massive; hard when dry,
firm when moist; very strongly calcareous, the lime
disseminated in soft to hard masses and thin seams;
few roots and numecrous fine pores; mildly alkaline
(pH 7.7); clear, wavy boundary.

D, 35 inches +, white (L0YR 8/2) chalky to marly bedrock;
massive and rather softly consolidated; very strongly
calcareous (87 percent calcium carbonate equivalent);
mildly alkaline (pH 7.8).

The dark-gray color and the moderate to moderately
low organic-matter content to moderate depths are the
outstanding features of Zaca soils.

The Porterville series consists of reddish-brown,

blocky, fine-textured soils derived from basic alluvium.

The upper part-of the A horizon is noncalcareous, but in

the lower part there are small amounts of soft, segre-

gated lime.
The Raynor series consists of dark-gray, blocky, fine-
textured soils derived from andesitic tuff. The upper

part of the A horizon is noncalcareous, but in the lower

part there are slight amounts of lime. The lime is mainly
in the form of hard, light-colored segregations. The
organic-matter content of the A horizon is low, though

the color is dark gray.

Alluvial soils

Alluvial soils consist of recently deposited water-laid
materials that have been very little changed by the en-
vironment. The characteristics of these soils are deter-
mined largely by the nature of the parent material and
the manner in which this material was sorted and
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deposited. ‘Lhe climatic conditions, drainage, and vegeta-
tion vary widely (9). ) )

In this Area, a representative example of the earliest
stage in the development of a soil profile from well-
drained granitic alluvium, free of excess soluble salts,
alkali, and alkaline earth carbonates, 1s Hanford fine
sandy loam. The profile described below is located in the
SW1,NW1, sec. 30, T. 10 S., R. 18 E.

A, 0 to 12 inches, pale-brown (10YR 6/3) fine sandy loam;
dark brown (10YR 4/3) when moist; massive when
dry; very weak, very fine, granular structure when
moist; slightly hard when dry, very friable when moist;
very numerous fine roots and pores in the uppermost
few inches; slightly acid; low in organic matter;
gradual, smooth boundary.

C, 12 to 36 inches, pale-brown (10YR 6/3) fine sandy loam;
dark brown (10YR 4/3) when moist; massive; slightly
hard when dry, very friable when moist; neutral;
diffuse boundary.

C, 36 to 60 inches -, light yellowish-brown (10YR 6/4)
stratified fine sandy loam, sandy loam, and loamy
sand; yellowish brown (10YR 5/4) when moist; mas-
sive; slightly hard to soft when dry, very friable when
moist; mildly alkaline.

The Hanford soils have a minimum of horizon differ-
entiation. The color is nearly uniform throughout the
profile, except for a slight darkening of the A horizon
as the result of organic-matter accumulation. The struc-
ture is essentially massive throughout, except for very
weak granulation during the moist, cool, rainy period.
The consistence changes little with depth. The reaction
is nearly neutral throughout, and it tends to increase
slightly with depth. Normally, these soils contaln no
lime, but traces are sometimes found in the lower part
of the subsoil or in the substratum.

In this Area there are, in addition to the Hanford
series, seven series that consist of soils derived from re-
cent alluvial materials: the Cajon, Columbia, El Peco,
Hildreth, Tujunga, Visalia, and Wunjey series.

The Cajon series consists of pale-brown, slightly cal-
careous, coarse-textured, somewhat excessively drained
soils derived from granitic sediments. These soils are
coarser textured than the Hanford soils, and they contain
small amounts of lime and are, consequently, mildly to
moderately alkaline instead of nearly neutral. The Cajon
soils are single grained, loose, and very rapidly permeable.
They are associated with the dark-colored Grangeville
soils and occur on low, nearly level alluvial fans and
flood plains on which slightly calcareous granitic sedi-
ments are deposited. )

The Columbia series consists of pale-brown, noncal-
careous, moderately coarse textured, imperfectly drained
soils derived from materials chiefly of granitic origin.
Mottling, principally in the subsoil and substratum, is
common. The organic-matter content of the A horizon
is moderate. More moisture accounts for both the mod-
erate organic-matter content of the A horizon and the
mottling in the subsoil and substratum. )

The El Peco series consists of very pale brown, slightly
to moderately calcareous, moderately coarse textured to
medium textured, imperfectly drained soils that have a
strongly cemented lime-silica hardpan at a moderate
depth. The underlying sediments consist of silt inter-
stratified with fine sand. These materials were derived
mainly from granitic rocks. The reaction is normally
moderately to strongly alkaline and increases in alka-
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linity with depth. Excess salts and alkali are common.
The “strongly alkaline reaction presumably has been re-
sponsible for the solution of silicates in the profile and
their concentration in the lime-silica hardpan in the
lower part of the subsoil. The slowly to very slowly
permeable underlying silt also restricts the downward
movement of water and favors the formation of the
hardpan. These soils are typically associated with the
Fresno soils in the basin. They appear to be an earl

stage in the formation of the Fresno soils. Several hard-
pan layers, separated by layers of softer sediments, may
be present in the substratum; apparently there were
several stages of deposition and incipient hardpan
formation.

The Hildreth series consists of gray, fine-textured,
imperfectly drained soils derived from dominantly gra-
nitic sediments. The surface horizon is noncalcareous, but
lime, largely in the form of soft nodules, is present in
slight to moderate amounts in the subsoil. These soils
occupy very gentle slopes in swales and drainageways on
the older ferraces and lower foothills. They are asso-
ciated chiefly with the Cometa, San Joaquin, and Vista
soils. The fine texture and lime content raise some ques-
tion as to the origin of the parent material of these soils.
Although dark colored and imperfectly drained, they are
moderately low in organic matter. Presumably, most of
the organic matter produced each year decomposes dur-
ing the long, warm, rainless summer, and lttle of it
accumulates. Except for some lime segregation in the
subsoil, profile development is very weak. Because of
their fine texture, these soils have some of the features of
the Raynor soils, which are in the Grumusol (3) great
soil group. '

The Tujunga series consists of pale-brown, noncal-
careous, coarse-textured, somewhat excessively drained
soils derived from granitic sediments. Except for being
coarse textured instead of moderately coarse textured,
these soils are similar to the Hanford soils. Ixcept for
the absence of lime, they are similar to the Cajon soils.
They are associated chiefly with the Hanford soils and
accupy present or abandoned waterways on recent
alluvial fans and flood plains. Swift-moving streams
and floodwaters account for the coarse texture and
stratification.

The Visalia series consists of gray to dark-gray, non-
calcareous, moderately coarse textured, moderately well
drained soils derived from granitic sediments. These
soils occur in swales and other nearly level spots on the
lower alluvial fans and on the flood plains. Because of
the imperfect natural drainage, the vegetation was abun-
dant, and a thick, dark-colored A horizon formed. The
Visalia soils are similar to the Grangeville soils but are
lime free.

The Wunjey series consists of pale-brown, slightly
calcareous, medium-textured, moderately well drained
soils derived chiefly from granitic alluvium. Except for
being medium textured instead of moderately coarse
textured, slightly calcareous, and slightly to strongly
saline-alkali, these soils are much like the Hanford soils.

Regosols

Regosols have much in common with Alluvial soils from
the standpoint of profile development and horizon dis-
tinction. Regosols consist of deep unconsolidated rock
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(soft mineral deposits) in which few or no clearly expressed
soil characteristics have developed; they are confined
largely to recent sand dunes and to steeply sloping areas of
loess and glacial drift (8).

A representative example of a Regosol in this area is
Delhi sand. The following profile is located in the
SWHSWY sec. 6, T. 11 8., 17 E.

C, 0to 12 inches, pale-brown (10YR 6/3) sand; brown (10YR
5/3) when moist; single grained; loose when dry or
moist; mica flakes common; few roots; mildly alkaline;
very low in organic matter; diffuse boundary.

C, 12 to 24 inches, pale-brown (10YR 6/3) sand; brown
(10YR 5/3) when moist; single grained; loose when dry

- or moist; slightly acid; diffuse boundary.

Cs 24 to 60 inches, light yellowish-brown (10YR 6/4) sand;
yvellowish brown (10YR 5/4) when moist; single
grained; loose when dry or moist; medium acid.

The Delhi soils have a very deep, uniform profile.
They were derived from recent and somewhat older wind-
reworked granitic alluvium. The only evidence of pro-
file development is a very slight increase in organic-
matter content in the C, horizon. Because of the coarse
texture, it is likely to be a long time before these soils
show much change.

The only other Regosols in the Area are the Calhi
soils. They are similar to the Delhi but are slightly
calcareous, principally in the subsoil and substratum,
and are moderately to strongly alkaline in reaction be-
cause they contain excess salts or alkali or both. These
soils occur mostly in the basin, in association with Fresno,
El Peco, and Dinuba soils. They occupy large mounds
and undulating ridges, so they are at slightly higher
elevations and on stronger slopes than the associated
soils. It is likely that they developed as a result of wind
erosion of the surface horizons of the associated soils.

Lithosols

Lithosols have an incomplete solum or no clearly cx-
pressed soil morphology; they consist of a freshly and
imperfectly weathered mass of hard rock or hard rock
fragments and are largely confined to steeply sloping land

The Daulton soils, which were derived from graphitic
slate, are representative of the Lithosols in this Area.
The following profile is located in the NWY sec. 4, T. 9
S.,R.18E.

Ay 0 to 5 inches, dark grayish-brown (10YR 4/2) loam; very
dark grayish brown (10YR 3/2) when moist; massive
when dry, and weak, fine and very fine, granular
gtructure when moist; hard when dry, friable when
moist; grass roots and pores numerous; thin, small
slate fragments and chiastolites numerous; moderate
in organic matter; slightly acid (pH 6.2) gradual,
smooth boundary.

A, 5 to 17 inches, grayish-brown (10YR 5/2) loam; dark
grayish brown (10YR 4/2) when moist; massive when
dry; weak, fine, granular structure when moist; very
hard when dry, and firm when moist; slate fragments
more numerous than in A;, horizon; moderately low
in organic matter; abrupt but very irregular
boundary.

D, 17 inches +, light olive-brown (2.5Y 5/4), partly shattered,
hard, slaty rock; olive brown (2.5Y 4/4) when moist;
some soil material of neutral reaction in thin cracks
in upper part; rock is less shattered and more massive
with increasing depth.

The dark grayish-brown color and moderate organic-
matter content of the A horizon are the distinctive fea-
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tures of these shallow soils. The texture is moderately
coarse or medium. The reaction is slightly acid. Nu-
merous tombstonelike outcrops of the parent slate are a
conspicuous feature. The soils occur in the lower foot-
hills. Low effective precipitation, loss of water by run-
off, and hardness of the parent rock appear to be the

prirﬁcipal reasons why these soils are shallow over bed-
rock.

In this Area there are five other series that are classi-
fied as Lithosols: the Hideaway, Hornitos, Tollhouse,
Trigo, and Whiterock series.

The Hideaway series consists of brown, medium-tex-
tured, strongly acid soils that are moderately low in
organic matter. These soils occur on basaltic lava flows
that cap some of the mesas in the foothills. Moderately
low precipitation, hardness of the bedrock, and possibly
its recent origin, appear to account for the shallow
profile.

The Hornitos series consists of pale-brown, moderately
coarse textured, medium to strongly acid soils that are
moderately low in organic matter. These soils overlie
conglomerate and sandstone in the lower foothills. The
parent rock is composed largely of resistant minerals,
mostly quartz and kaolinite, and is usually strongly acid
in reaction. Resistance of the parent rock to further
weathering, low effective rainfall, and loss of water by
runoff account for the shallow profile.

The Tollhouse series consists of very dark grayish-
brown, moderately coarse textured, slightly acid soils
that are moderate in organic matter. These soils were
derived from material weathered from granitic bedrock
and occur on steeply sloping fault scarps and canyon
walls in the lower mountains. Precipitation is moder-
ate in amount, but it is not effective, because of very
rapid runoff. Hard bedrock, steep slopes, and rapid
runoff appear to account for the shallow profiles of
these soils.

The Trigo series consists of pale-brown, moderately
coarse textured, slightly acid soils that are moderately
low in organic matter. These soils are underlain by
softly consolidated silty granitic alluvium. They occur
on dissected parts of old, low terraces. Low and ineffec-
tive precipitation appears to account for the shallow
profile, rather than runoff or hardness of the underlying
material.

The Whiterock series consists of light brownish-gray,
moderately coarse textured, medium acid soils that are
moderate in organic matter. These soils were derived
from sandy slate and schist. They occur in the lower
foothills. Tombstonelike outcrops of rock are common.
Low effective precipitation, runoff, and hardness of the
parent rock appear to be the principal reasons for the
shallow profile.

Laboratory Data

Tables 18, 19, 20, and 21 give the vesults of laboratory
analyses of samples of representative soils of the Madera
Area. For the soils that are listed in two or more of
these tables, the same samples were used for each set of
tests.
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TaBLE 18.—Mechanical analyses of samples of representative soils of the Madera Area, Calif.

[Analysis by modified Bouyoucos hydrometer method:

Clay determined by hydrometer according to Day (Univ, of Calif.) procedure;

sand determined by wet sieving; silt determined by calculating difference between total sand and clay and total sample]

Sand

Total Silt Clay
Scil Depth in | gravel Very Coarse | Medium| Fine |Very fine (0.05- |(<0.002

inches >2 coarse sand sand sand sand Total 0.002 mm.)

mm.) sand (1-0.5 0.5~ (0.25- | (0.10- sand mm.)
(2-1 mm.,) 0.25 0.10 0.05
mm.) mm.) mm.) mm.)

Percent Percent Percent Percent Percent Percent Percent Percent Percent
Alamoelay_ - . . ___________ 0 to 12 0.0 | e 38. 4 22.1 39.5
12 to 22 0 o e e 29. 5 23.0 47. 5
22 to 30 Hardpan e
Atwater loamy sand_ _ __.__.________ 0to12 .3 4.0 15. 5 26. 3 21.3 9.1 76. 2 18. 3 5.5
12 to 24 R " ) RUUNRPOID) OIS TR NN 70. 6 20. 4 9.0
24 to0 39 0 A SIS IR IR RN A 64. 2 17. 8 18.0
39 to 60 [N TR EPSRUUPS FUSPIUPPI NI ISR, 76. 8 9.2 14.0
Bear Creek loam'_______________.___ 0to 20 13. 3 4.4 6. 6 7.7 23. 4 20. 9 63. 1 13. 4 23. 5
20 to 32 50. 3 || e e 72. 1 9.9 18.0
32 to 43 i 2% PR SIS USRI (R (O 82. 6 4.9 12.5
43 to 58 5106 |oo e e e e 50. 4 13.1 36. 5
Borden fine sandy loam_____________ 0 to 17 [ ORI RN MU U U P 62. 4 29. 6 8.0
17 to 21 {2 RN RN (ST R ORI 54, 0 27.0 19.0
21 to 28 {4 RN RPN (RPN I R 61. 7 25.3 13.0
28 to 60 (I R RS SR RSP R 61. 5 29. 5 9.0
Buchenau loam_____________________ 0to 8 1204 || 49. 9 28. 6 21.5
8 to 16 ) P " PR IRV SRR IR IR 40.9 31. 6 27. 5
16 to 30 1104 | oo e 42.0 31. 0 27.0
30 to 38 Lime hardpan . - e
Calhi loamy sand__________._____.___ 0 to 14 LT (SRR USSR RO RURPRpR DU 89. 6 5.4 5.0
14 to 22 (I RO RO ISR IR, A 86. 5 85 50
22 to 60 (U R SO (RPN PRI I 87.3 8.7 4.0
Chino loam_ ____________.____.__.___ 0to 4 0 Y P PR UG O IS U 45.1 31. 9 23.0
41011 {0 2 RN RPN (U NN RO 42. 1 32. 9 25.0
11 to 22 (0 PR PRI (PP PR IO 51. 8 27.2 21.0
22 to 48 [ RSO RSO AU NI (RSP 51.9 29. 1 19.0
48 to 64 (VN (SR PR [P P B 43. 5 35. 5 21.0
Coarsegold loam.______._______.__._ Oto 5 12. 4 2.8 2.2 2.5 9.1 26. 3 42. 9 36. 1 21.0
5t017 15,2 | e e e 40. 2 36. 8 23.0
17 to 27 417 e e e 36. 8 30. 2 33.0
27 to 38 172 | 39. 6 25. 4 35.0
38 to 50 Miea-schist bedroek . - - - - .
Columbia fine sandy loam___________ 0to 14 L ) ) 28. 8 53. 2 18. 0
14 to 36 (0 T R S EPUUUI SRR RN 57.0 33.0 10. 0
36 to 60 4 U O S FEEEURU IR 56. 1 36.9 7.0
Cometa sandy toam_________________ 0to 7 2.8 6.8 12. 0 9.6 22.3 18. 2 68. 1 16. 9 15.0
7 t0 17 2.4 || e e 66. 9 18. 6 14. 5
17 to 27 1.0 b e e 48. 2 12. 8 39.0
27 to 404+ ) U 0 SRR, IO SRR SRR IR 72. 4 8.6 19.0
Corning gravelly loam_______________ Oto 5 45. 5 f e e 40. 8 39. 2 20.0
5 to 10 519 oo e e e 36.1 32.9 31.0
10 to 18 56. 8 |- e e e e 28. 8 8. 2 63. 0
18 to 25 63. 7 oo e e e e 27.2 3.8 69. 0
25 to 38+ 52,08 |o e e 47.1 6.9 36. 0
Daulton loam______________._______ 0to 5 28,0 [oco e e e 32. 5 49. 5 18.0
5t017 0 e 43. 6 37. 4 19.0
174+ Slate bedroek.________._ e e e e
Daulton fine sandy loam____.________ Oto 7 .8 .6 .7 2.8 33.9 31.2 69. 2 21. 8 | 9.0
7 to 15 . 7 .3 .6 2.7 33.7 30. 7 68. 0 22: 0 10. 0
154 Slate bedrock e
Delhisand.. .. ... ... ... 0to12 (1 I PSR SNSRI RPN U RSO 96. 9 1.1 2.0
12 to 24 ({1 PRSI SRR, AU (NN (RO 97.0 0 3.0
24 to 60 (TN U RPN RPN (RPN IR, 96. 3 .7 3.0

! Not representative, because gravel masks texture and structure of subsoil.
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TaBLE 18.—Mechanical analyses of samples of representative soils of the Madera Area, Calif.—Continued

Sand

Total Silt Clay
Soil Depth in | gravel Very | Coarse |[Medium| Fine [Very fine (0.05—- |(<0.002

inches >2 coarse sand sand sand sand Total 0.002 mm.)

mm.) sand (1-0.5 (0.5- (0.25- | (0.10- sand mm.)
(2-1 min.) 0.25 0.10 0.05
mn.) mm.) mm.) mm.)

. Percent Percent Percent Percent Percent Percent Percent Percent Percent
Dinuba fine sandy loam_____________ 0to 10 2.2 2.9 12. 9 17. 5 14. 9 20. 2 68. 4 25. 6 . 0
10 to 13 ) U U NI S R 58. 3 26.7 15.0
13 to 24 O R Y FSI AN E 58. 4 31.6 10. 0
24 to 35 16,3 ||| 9.4 69. 6 21.0
35 to 50 O e . 45. 5 49. 5 5.0
Foster loam___ ____________________. 0 to 20 0 e e 37. 7 40. 3 22.0
20 to 32 O e 31. 4 46. 6 22.0
32 to 60 0 58. 1 33.9 8.0
Grangeville fine sandy loam___ ______ 0toll 5.9 | e e 75.3 15.7 9.0
11 to 20 T PSR I DN R N 75. 1 14. 9 10. 0
20 to 60 O | e 58. 6 26. 4 15.0
Greenfield coarse sandy loam_________ 0 to 23 15. 6 23. 2 25.7 12,1 12,1 8 6 81. 7 9.8 85
23 to 37 18, 2 | . 79. 5 10. 0 10. 5
37 to 51 1208 | 74.7 11. 8 13.5
51 to 72 18 7 e e 83.7 6. 8 9.5
Hanford fine sandy loam____________ 0to12 0 | 61.1 26. 9 12.0
12 to 36 0 e 56. 9 29.1 14.0
36 to 60 O O O AR SO N 60. 8 28.2 11.0
Hanford (Ripperdan) fine sandy loam, 0 to 10 0 e 52. 2 39. 8 8.0
moderately deep and deep over silt. | 10 to 26 0 . 51.0 42. 0 7.0
26 to 27% | Weakly cemented material ________________________________________ -
2714 to 48 0 e e 21. 2 72. 8 6.0
Hanford fine sandy loam, moderately 0to12 O O O Y NN 50. 6 39. 4 10. 0
deep and deep over hardpan. 12 to 34 L Y RSN FAIORUPRNY RS R 49. 3 40. 7 10. 0
34 to 38 O . 61. 8 33. 2 5.0
38+ Unrelated hardpan_ ..
Hideaway very stony loam___________ 0to 10 1. 6 l ________ } ________________________________ 19. 4 52. 1 28. 5
10+ Bedrock . . T
Hildreth sandy elay__.___._________. 0 to 12 1.1 3.1 4.1 8.2 15.7 12. 5 43.6 22.9 33.5
12 to 21 6.1 (e 45. 5 22. 5 32.0
21 to 34 L8 e 52.7 20. 8 26. 5
34+ Weathered granitic bedrock, unrelated__ . ________ . _
Jesbel gravelly elay loam____________ 0tod 29, 2 7.3 8.7 6.0 16. 6 18. 1 56. 7 14. 8 28. 5
5to 14 20. 5 o e e 57. 1 12. 9 30.0
14 to 24 23.0 |__._.__ N S (NN (RO (P 47. 9 10. 1 42.0
24 to 33 36. 0 | Caliche hardpan____.______ ...
33 to 42+ 68. 6 | || 77.9 7.6 1+ 8
Lewis loam . _______________________ 0toh L0 RS RIS EN PN A A 46. 9 40. 1 13.0
5to 1] L O SR MR IR S 36.5 48. 5 15. 0
11 to 20 O e
20 to 28 18 1 || 27.0 43.0 30.0
28 to 40 0.8 | . 31.8 44. 2 24. 0
40tod48 | Hardpan.____ . ______ ..o
48 to0 60 0 | e 38.3 46. 7 15.0
Marguerite loam 2__________________ 0 to 10 8 2 Ve 46. 2 31. 3 22. 5
10 to 29 124 | ||| 50. 1 29. 4 20. 5
29 to 38 2107 oo e 54. 8 27. 2 18.0
38 to 60 63. 6 | | |eoe || 67. 7 18. 3 14.0
Monthellier coarse sandy loam_______ 0toll 11. 2 18. 4 18.7 16. 6 15. 5 9.5 78.7 12. 8 8.5
11 to 23 12,9 | e e 71.7 6.3 22.0
23 to 40 246 (| el 76.6 4.9 18. 5
40 to 60 36, 3 | e e e 85. 1 2.4 12. 5
Pachappa fine sandy loam_________ .| 0to14d [0 R (AR NI SR R 61. 8 27.2 11.0
14 to0 28 O R RO R MO 52.7 31.3 16. 0
28 to 45 (2 U S R EURNO M R 64. 0 23.0 13.0
45 to 60 L ) S ENND RSP 82. 9 10.1 7.0
Porterville elay.____________________ 0 to 14 0 el 15. 6 26. 9 57.5
14 to 22 406 ||| |ece 15. 4 27. 6 57.0
22 to 36 5 8 | e 16. 4 27.1 56. 5
36+ Unrelated bedrock_______ . ___ L.

587105—62——10

Not representative, because gravel masks texture and structure of subsoil.
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TABLE 18.—Mcchanical analyses of samples of representative sous of the Madera Area, Calif —Continued

Sand

Total Silt Clay
Soil Depth in | gravel Very | Coarse | Medium| Fine |Very fine (0.05- |(<0.002

inches >2 coarse sand sand sand sand Total 0.002 mm.)

mm.) sand (1-0.5 0.5- 0.25- | (0.10- sand mm.)
(2-1 mm.) 0.25 0.10 0.05
mm.) mm.) mm.) mm.)

Percent Percent Percent Percent Percent Percent Percent Percent Percent
Pozo loam_ _ _ e 0toll (4 PN [SRUUPRUPI JUOUPUPIDUPUPIE FIPSUUURURIURSY (RSP 49, 28. 7 22. 0
11 to 22 [ TR ORI RN FPUNIUO SRR [P 39. 6 33. 5 27.0
22 t024 | Hardpan . oo
24 to 36 [ IR DU PRSP ISUDURRUUIY FPUPRERER POUSIP 66. 7 27. 3 6.0
Raynorelay. - _____.______ 0to 3 .8 1.1 3.6 3.8 7.8 8.1 24. 4 24. 6 51.0
3 to 27 s T P, DDUDIREDIRURIY PEPIPUPIPPRPIPNS JUREPURUPR PR 24. 8 23.7 51. 5
27 to 37 14,2 | e em el e e 43.1 26. 4 30. 5
37-+ Softly consolidated andesitic tuff parent rock_. . ______ . .. . . L ...
Rocklin rocky sandy loam, pumiceous Oto 6 [ 00 T PSSR FEPUSNPUPIY FUUPUDROUS U I ee- 75. b 18. 5 6.0
variant. 6 to 18 (79 S PR [RUDRPRRPIRUPN FUNDUPIUPIN I URUPIPP PR 73. 6 18, 4 8.0
18 to 32 708 e e 71. 9 12.1 16. 0
32 to 36+ 13,0 | e ee e e 80. 7 6.3 13.0
Rossisilt loam_ _ _ __________________ Oto 3 {4 N POOUURRUU [EPRURUPO PRNRURDRR [EPRIRIPpUY PR 26. 1 51.9 22.0
3 to 14 (12 IR IRNDRPIPIRU IRUOIPIPI FUPIPORR PR —— 27. 4 40. 6 32.0
14 to 38 (0 PR [RURPIRUN IEUDURUPIRI FUUPRURRPRIN (SRR 32. 9 36. 1 31.0
38 to 66 [ OORUR [RRUNORP [RRSPUINY FRUR) PP 41. 6 43,3 15. 0
Sesame sandy loam._ . _____.___.______ 0to8 2.9 7.7 13. 2 10. 6 19. 2 14. 7 65. 4 19. 6 15,0
8to 17 1.6 7.3 9. 6 14. 5 19. 3 1.9 62. 6 15. 4 22,0
17 to 27 1.2 7.5 13. 5 11.0 19.0 12. 7 63. 7 15, 3 21,0
27 to 40 38. 8 82 11. 2 21. 2 34. 2 14. 4 89. 2 6. 8 4.0
Temple loam___ ... __________.___. 0to 6 (0 N USROS AR P o) 45, 3 30. 7 24.0
5 to 20 (0 2 VOSSR PRNSSUOUP FEPEUPUONY FEUESpRN PRI 55. 2 18. 8 26.0
20 to 28 ((J PR ISUUPIURIII [SPIRUPRRSpRY PRI NN 52. 3 21. 7 26.0
28 to 54 [ RO DRSPS FUSPRUPUR SNUUpIN U 49. 4 22. 6 28,0
54 to 64 {4 J PSRN ISRUUURPN UPUPIUUPUPINE UUNIUPIRU FURIUP 56. 5 26. 4 17.0
Tollhouse rocky coarse sandy loam___.| O0to 6 0 12. 8 16. 0 20. 7 20. 8 9.3 79. 6 12. 4 8.0
6 to 20 0 [N SRR [EUIUUIURUPRDE FEPSOUPUUUIPS) (PRSI 80.1 8 9 11.0
20+ Bedrock e
Trabueo loam_______ . ... 0 to 10 10. 6 5.3 4.6 6. 1 13. 6 13. 9 43. 5 31.5 25,0
10 to 27 28. 1 | e 30. 5 21.5 39.0
27 to 42 4.2 || oo 19. 2 17. 8 3.0
42 to 56 6.4 || 14, 3 13.7 72.0
Traver loam_ . _ e 0to 3 0 1.4 3.2 6. 2 14. 8 22.2 47. 8 34. 2 18,0
3 to 17 0 JRSURURIRN PRSP PRI PRI PU 56. 5 22, 5 21.0
17 to 24 0 [ERSRNNS SNUNUURRUNO PRI (PSRRI R 57. 9 27,1 15,0
24 to 64 IR R RSN FRUSNOURPN PN ISR 64. 4 27. 6 8.0
Trigp fine sandy loam____.___.______ 0to3 3.9 5.7 83 9.4 13. 5 13. 2 50. 1 30. 9 10,0
3to7 40 |o oo m e e 48. 7 39, 8 1.5
7 to 16 302 | e o 45. 40. 9 13. 5
164 Silty substratum _ - e
Tujunga leamy sand. _._____________ 0toll [ U PRSP FRURSOURE (USRI S 88. 8 5.2 6.0
11 to 24 [ IR FUUOUR FUUPpUSUUP (SRR U 88. 7 6. 3 5 0
24 to 60 0 JEUNSRORU (RUSUUUN PRI PSRRI DU 90. 7 4,3 5.0
Visalia fine sandy loam_____________. 0tol12 [0 T PSR PRSP PRSPPI [RRSRUPN PRSI 56. 6 20. 4 14,0
) 12 to 35 0 (SRS USRS PRPIPUNURURN PNOUpIRpIPpE PO 57. & 29. 5 13.0
35 to 60 0 SRSNUORU DRSNS BRUPUDIURU S PP 76, 4 13,6 10.0
Vista coarse sandy loam__.__.._.__...| 01012 11.3 1.0 17. 4 13. 5 20. 2 12. 2 74. 3 17. 7 80
12 to 27 0.0 | oo e 74. 1 16, 9 9.0
27 to 36 5.9 foe o e e e 86. 5 7.5 6.0
36+ Decomposing bedroek______ o
Whiterock rocky fine sandy loam_____ 0to8 37.5 | ________________________ | ________________ ’ 48. 0 | 40.0 | 12.0
8+ Bedrock o e
Wunjey very fine sandy loam________ 0 to 12 (L2 PRSURSDUVIE FPSDUPEPRSIS FEOUPIDUPDUOSY P UR P 57. 1 36. 0 6.0
12 to 24 [ I DU IRURPOUNS ISP (SRR [ 59,0 35,0 6.0
24 to 60 (17 DU, DURUURRUPN IAURUPURIO pUPpURUR D 62, Q 32.0 6. 0
Zaca clay__ . o eeoooo- 0to2 18 | e o 28, 9 20. 1 47. 0
2t019 P o e 20, 6 23. 4 86, 0
19 to 29 3.9 | e 19,7 19, 3 61. 0
29 to 35 [ I SRR PRSP FEPPU RPN IR IS 20. 8 23. 2 56. 0
35 1. 7 | Softly consolidated parent material _|_____.__ 46, 3 25. 7 28. 0
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TaBLE 19.—Selected physical and chemical data on samples of representative soils of the Madera Area, Calif.

[Dashes indicate data was not determined]

Bulk CaCOQ; |Moisture| Organic
Soil Depth |density!| pH:? equiv- | equiv- | matter 8 Remarks
alent 3 | alent ¢
In. Qm.Jec. Percent Percent Percent
Ahwahnee coarse sandy loam___.__ .. ______________ 0to8 [________ 6.3 |~coo.- 14.1 2.71
8t022 |..__._.._. 6.3 [~coo__- 13. 8 1. 57
22t036 - _._... 6.1 ________ 12. 7 . 81
36t060 |...._.._ 6.2 |_..__.. 12. 2 . 53
Alamo elay 8 _ _ . _ . ___.___. Otol2 |._..____ 5.9 (... 22.7 . 68
12t022 {______._ 7.0 |oooo... 26. 9 . 51
221030 |- || e Hardpan.
Atwater loamy sand ®_____________________________ Otol2 |._______ 6.0 |__.____ 6.9 . 44
12t024 | _______ 6.5 | ..___.. 8.1 .23
24t039 (..__._.__ 6.7 | ... 12. 2 .17
39to60 . ___.__ 6.8 | ____.._ 9.9 . 06
Bear Creek loam 8_____________________________.__ 0to20 (... ... 6.4 [ ____ 17. 0 1. 18
20to 32 |_.___.__ 6.7 | ... 15. 9 . 48
32t043 |____.___ 6.9 | ... 12. 6 20
43 to 58 | ...__ 7.4 0.3 24. 1 33
Borden fine sandy loam ®._.______ . ______._____.__ 0to 17 1.5 6.2 | ____..__ 13. 3 . 61
17 to 21 1.7 8.4 .8 19.8 . 48
21 to 28 1.4 9.2 3.0 17. 6 . 95
28 to 60 1.4 9.7 .9 14. 1 .15
Buchenau loam ®_________________________________ 0to8 .. ___. 7.9 9.8 23. 6 1. 85
8tol6 |_..__... 8.0 11. 8 24. 2 1. 53
16t030 | .__.___ 8 3 13. 5 24. 6 1. 16
30to38 (_._..._. 8. 6 45.0 | ... Lime hardpan,
Calhi loamy sand ®._ _ . _________________________.. 0told |__.__.__ 83 .1 4, 6 .42
14t022 ________ 9,0 . 8 58 .19
22t060 ... 10. 5 1.3 51 .16
Chino loam S_ ... 0to4 1.4 6.9 |_____.__. 26. 8 4. 85
4toll 1.7 6.8 | _______ 21. 5 1. 63
11 to 22 1.7 7.9 4,2 19. 8 . 62
22 to 48 1.8 7.9 1.1 17. 5 . 37
48 to 64 1.8 7.7 .1 19.1 .11
Coarsegotd Yoam ®_______________________________._ Oto5 |.______. 6.4 | ____. 20. 9 2. 83
5tol17 |______.__ 6.6 [.__._.___ 23. 4 1. 47
176027 (.. _.___. 6.6 |.---_-__ 22. 6 1. 00
271038 |______._ 6.5 |_._____- 23. 5 . 65
3860560 || || _.__ Mica schist bedrock.
Columbia fine sandy loam 6. ___________________.___ 0to 14 1. 4 6.5 ... __ 25.0 2,93
14 to 36 1,3 6.7 |.oo-__.- 15.0 .77
36 to 60 |_._._.__ 6.3 | fee . . 68
Cometa sandy loam 8__ ___________________________ Oto7 (_____._. 6,2 | ___._._ 11. 1 . 82
7to017 | __.__ 6.3 |_-_-___- 11. 5 . 33
17 t027 |________ 6.4 | ____.__ 24. 5 .42
27to40 |.______. 7.2 <.1 16. 5 .20
Corning gravelly loam %__________________________. 0tob 1.9 5.8 |- ____ 18. 6 1. 99
5 to 10 2.0 5.6 (oo - 17. 8 .75
10to 18 |________ 5.1 |_.__.._. 24. 6 . B3
18 to 25 1.9 4.8 [ . 30. 9 .41
25 to 38 1.7 5.3 [o--___. 24. 6 .22
Daulton loam 6 _ _____ . _________________________. Qtob 1.6 6.2 |..__.___ 17. 4 2. 57
5to17 1.7 6.3 [-._..._. 17. 2 1.17
174 memmmme e e ece oo |< - -| Bedrock.
Daulton fine sandy loam ®________________________. Qto7 .. .__ 6.4 \___.___. 12.3 1. 39
7tols |__..__.: 6.3 [--.___. 10. 9 . 65
154 ) ) s s----]----=---| Bedrock,
Delhisand 0 _______ 0to12 |._.._._. 7.5 .1 2.9 . 46
12to24 |_._____. 6.2 |___..__. 2.4 .12
24to60 |[..._.____ 5.7 |- 2.7 .11

See footnotes at end of table.
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TaBLE 19.—Selected physical and chemical data on samples of representative soils of the Madera

Area, Calif.—Con.

Bulk CaCO; |Moisture| Organic
Soil Depth |density!] pH? equiv- | equiv- | matter$ Remarks
alent 3 | alent ¢
In. Gm.[ec. Percent Percent Percent
Dinuba fine sandy loam 87_ _ __________________._._. 0 to 10 1.6 89 0.5 11.0 0. 42
10 to 13 1.7 9.8 3.3 18. 5 .12
13 to 24 1.6 10. 2 2.1 14.0 .07
24 to 35 1.3 10. 0 3.7 35.3 1.17
35 to 50 1.4 9.6 1.0 12. 0 .10
Fresno fine sandy loam__ . ______________ .. __.__ 0 to 4 1.8 9.2 1.2 12. 3 1. 07
4t015 1.6 10. 2 9.6 15.9 |-
15 to 24 1.9 9.4 15.9 | |- Hardpan.
24 to 40 1.5 9.2 1.9 20.0 | __...___
40t0 60 |______.. 9.3 2.7 14.7 |-
Foster loam 8 _ e eeceooo 0 to 20 1.2 7.5 8. 4 41. 0 5. 53
20 to 32 1.0 7.7 11. 3 38.6 2.77
32 to 60 1.4 7.8 .4 17.5 .20
Grangeville fine sandy loam 87 _______________._.___ 0toll 1.5 7.8 .3 12.7 1. 74
11 to 20 1.4 7.7 .2 12, 5 1. 29
20 to 60 1.5 9.0 1.6 19. 6 . 66
Greenfield coarse sandy loam ®__________._________. 0to23 |_...__.. 6.3 |____---- 6.1 .41
23t037 . _._._.._ 6.6 |____.._. 6.9 .22
37tobl |.___._.__. 6.8 [______._ 10. 1 .17
51t072 |____.__. 7.0 [o_____ 6.5 .05
Hanford fine sandy loam 8________ _________________ 0to12 1.7 6.2 |______.. 13.1 .84
12 to 36 1.5 7.3 .2 12. 0 - .33
36 to 60 1.4 7.7 .1 11. 4 .29
Hanford (Ripperdan) fine sandy loam, moderately 0 to 10 1.6 6.9 |_______. 12. 2 .55
deep and deep over silt. 10 to 26 1.6 7.2 .1 12. 7 .38 |
26 to 27% 1,6 84 | e Weakly cemented
27% to 48 14 8.7 .6 26. 1 | ____] material.
Hanford fine sandy loam, moderately deep and deep 0 to12 1.6 6.3 |___._____ 12, 2 .69
over hardpan.t - 12 to 34 1.5 7.0 .2 12. 4 .22
34 to 38 1.8 7.7 J T PR,
384 | | e e | Unrelated hardpan.
Hideaway very stony loam 8______________________. O0tol0 [_.______ 5.0 |____._._ 27.1 2.05
104+ || e Bedrock.
Hildreth sandy clay 8 _ . ... O0tol2 | _____._ 6.9 |____.___ 26. 5 1. 12
121021 |________ 7.8 .7 26. 5 .79
21to34 ___.____. 7.9 3.2 22. 4. .48
344+ | e e e a2l Weathered granitic
bedrock, unrelated.
Hornitos gravelly sandy loam_____ .. ____.___._.__.. 0to9 [_____.__. 6.0 ________ 14. 9 1. 34
9t022 |_____._.. Bl |- 16. 8 .31
224 | e e Bedrock, Ione con-
glomerate.
Jesbel gravelly elay loam . _ _______________._.___. 0Otod ... 720 .. 20. 3 2. 01
5told |____..__ 6.8 [_____.. 19. 9 1. 18
14t024 |_______. 7.1 <.1. 27.0 .76
24 t033 |___._._.._ 7.8 23. 8 s 4 ‘Caliche hardpan.
33tod2+4|_ ____.__ 7.7 6.0 13.0 |____.___
Lewis loam 6_ _ L e iela-- Otob 1.5 7. 4 .1 16. 5 2.18
5to 11 1.7 7.1 .1 18. 4 1. 31
116020 |..__...__ A T PR [N PR
20 to 28 1.7 8.6 4 2 40. 2 .10
28 to 40 1. 8 8.7 1.4 24. 3 34
40 to 48 1.6 | 85 119 |oeo oo oo Hardpan.
48 to 60 1.6 7.9 1.1 177 oo
Madera loam_ _ - e 0to9 |_.___.__ 5.8 o ooe|oeieas .91
9to18 | .._.. 6.9 | |eeoeoo-o . 56
186025 |..__.._ 7.1. R N I . 50
266028 |l Hardpan

See footnotes at end of table,




MADERA AREA, CALIFORNIA

139

TasLE 19.—Selected physical and chemical data on samples of representative soils of the Madera Area, Calif.—Con.

Bulk CaCO; |Moisture| Organic
Soil Depth | density !} pH 2 equiv- | equiv- | matter s Remarks
alent 3 | alent ¢
In. GQm.Jec Percent Percent Percent
Marguerite loam 6. _______________________________ O0tol0 |_.___._. 6.4 | _______ 19. 6 .
10t029 |________ 6.8 ______.. 17. 4 1. 04
20 t038 |_______. 7.0 ... 16. 4 . 68
38t060 |._______ 7.0 ... 14.0 .47
Montpellier coarse sandy loam ¢___________________ Otoll | _______ 6.2 _______ 8 4 . 65
11t023 |_.______ 6.0 ..._..__ 13.0 .37
23t040 |_.______ 6.3 |_._.____ 12. 4 .21
40t0 60 |________ 6.5 (. __.__.__ 87 |- .
Pachappa fine sandy loam 87______________________ 0to 14 1.6 7.7 0.1 13.7 .72
14 to 28 1.6 9.8 3.2 19. 7 .40
28 to 45 1.7 10. 4 1.0 15. 2 .16
45 to 60 1.4 9.6 .2 8 2 .06
Porterville clay .. __ . ___________________________ Otol14 |..______ 6.9 [ __..___ 35. 5 1.11
14t022 |._______ 7.5 .18 34. 3 .91
22t036 |._._____ 7.7 1.0 33.1 1. 07
36+ ||l Unrelated bedrock.
Pozoloam®_ ______________________ . 0to 11 1.7 7.2 .3 23. 8 2. 69
11 to 22 1.6 7.9 5.9 27. 2 3. 16
22t024 | ______|._._____ 9.5 | ____ Hardpan.
24t036 |__.___.__ 8.1 15.0 14.8 |_______.
Ramona sandy loam______________________________ Oto 8 |[________ 5.8 1 _____ 11. 7 .76
8to22 |.____.__ 6.1 | __.___ 11, 2 . 38
22to 42 |_.______ 6.3 |_.______ 11. 4 .14
42t060 |________ 6.4 |______._ 11. 8 .12
Raynoreclay ¢ .___.____________________________._ Oto 3 |..___.__ 6.5 |.._____. 35.9 . 85
3t027 |_._._.__ 7.5 L4 35.8 .55
27t037 ... _____ 7.5 3.5 30. 4 14
37+ e Softly consolidated
andesitic tuff
parent rock.
Rocklin rocky sandy loam, pumiceous varfant ¢ _____ Oto 6 1.7 6.2 | ___.___ 11. 6 .73
6to 18 1.6 5.6 1. __.___ 10. 1 .39
18 to 32 1.8 5.1\ .. 12. 9 .27
32 to 364+ 1.7 5.2 |_.._____ 13. 8 .14
Rossisilt loam ¢_________________________________ Oto 3 |__.__... 6.6 |________ 34.9 5. 76
3to 14 1.5 6.9 | _______ 29, 6 2.71
14 to 38 1.6 7.4 29. 3 26.4 (________
38to 66 |________ 7.4 7. 20,9 [oo_._.._
San Joaquinsandy loam__________________________ Oto 5 |.____._._ 5.9 | . . 56
S5tol1l |________ 6.2 | __.. .27
11t019 |________ 6.1 1 | ___ . 30
19t0 23 ||| T Hardpan.
PRI I B I R S S R AR
Sesame sandy loam ®___________________________ Oto 8 |._____._ 6.2 |_.___.__ 14. 5 . 87
8to 17 ... ____ 6.3 |.___..._ 18. 3 . 53
176027 |..___._. 6.5 . __ ... 18. 5 . 36
27to 40 |._______ 7.1 07 5.6 ...
Temple loam $__________________________________. Oto 5 1.6 7.0 |_______. 39. 5 3. 41
5to0 20 1.8 7.9 5.3 24,1 . 49
20 to 28 1.6 8.0 11. 4 22.0 .44
28 to 54 1.7 7.9 12. 7 19,1 (oL ..
Tollhouse rocky coarse sandy loam ®..______________ Oto 6 |._.____. 6.7 | ... 11.1 2.12
6t020 [._______ 7.0 ... 9.2 . 58
204 s PSR SO B Bedrock.
Trabuco loam 8 ____________ ... ___ ... O0to10 {________ 6.4 (_____._. 21. 5 1. 84
10to 27 |_._____. 6.4 | . ..._ 22, 2 . 68
27t042 |____.___ 6.8 [ .. ... 35. 7 . 51
42to0 56 |..._.___ 7.0 .. __ 42. 6 . 56

See footnotes at end of table.
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TaBLE 19.—Selected physical and chemical data on samples of representative soils of the Madera

Area, Calif—Con.

Bulk CaCO; |Moisture| Organic
Soil Depth |density ! pH? equiv- | equiv- | matter? Remarks
alent * | alent *
In. Qm.Jec. Percent Percent Percenl
Traver loam 8. _ e Oto 3 1.6 10. 0 2.1 . 6 0. 56
3to 17 1.5 10. 2 2.3 20.9 .26
17 to 24 1.5 89 1.7 20. 8 .21
24 to 64 1.2 87 4.5 22.6 .31
Trigo fine sandy loam ®______ o oo 0tod |- 6.5 |- 16. 2 1. 38
3t07 |oceooo-- 5.7 |ooooeoo 15.0 .70
7t016 |___.___. 5.9 |- 16. 2 .72
164+ jooeooo-- 6.8 | ailemee e Silty substratum,
Tujunga loamy sand ¢ __ . oo 0Otoll |- 7.1 .1 4.3 .24
11to24 |- _.__ 6.8 |- 3.6 .37
24t060 | ... 7.1 .1 3.4 .18
Visalia fine sandy loam 8. _________ -~ 0to12 1.5 6.9 | __.._- 17. 2 1. 69
12 to 35 1.3 7.8 .2 15. 7 1. 18
35 to 60 1.6 7.9 .1 7.6 . 38
Vista coarse sandy loam 8. _ o _---- 0tol2 | .. 6.6 |- 11. 3 1. 00
126027 |ooooo--- 6.4 | _.___. 10. 4 . 40
271036 |- ____- 6.2 oo 6.1 .09
364+ |icmmeo e e Decomposing
bedrock.
Whiterock rocky fine sandy loam 8_______________.. 0to8 1.7 6.1 |- 18. 6 2. 06
-5 N (RS UURPRON DROUNRRUIS SRRSO PP Uy Bedrock.
Whitney fine sandy loam_.. .o —----- Otol9 |___.—_-- 6.9 |._---- 17. 2 . 81
196028 .- 7.0 | _-_. 18. 9 .34
28+ |eaoea-- 7.8 3.8 21. 6 34
Waunjey very fine sandy loam 6. . .. ... 0t012 j.._..-- 9. 6 .7 18. 4 . 88
12t024 |-.-_--__ 10. 6 .7 17.3 .42
24t060 |.-._.._-- 10. 5 6 17. 6 .23
Zaca clay 8 e 0to2 |aoomo--- 7.6 89 35. 1 2. 28
2t019 ... 7.6 7.8 37.2 1.71
19t029 jo_------ 7.6 8. 8 37.8 1. 02
20t035 |-oo-o_-- 7.7 17. 7 37.5 .92
354+ |eoeeaa-- 7.8 7865 |occceoofoaaoaa

1 Determined by paraffin coating of dry clods.
2 Determined by glass electrode method.

3 Determined by CO; gas evolution; measured only if pH is 7.0

or higher.

4 Determined by centrifuge.
5 Determined by wet combustion.

7 Softly consolidated parent material.

¢ Same sample as used for mechanical analysis (see table 18).
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TaBLe 20.—Saturation percentage, pH, electrical conductivity, cation and anion concentration, and gypsum requirement
of representative soils of the Madera Area, Calif.

[Analyses by James Quick, University of California; U.8. Salinity Laboratory procedures]

Elec- Cations (milliequivalents Anions (milliequivalents
i trical per liter) per liter) Gyp-
Satura- condue- sum
tion tivity re-
Soil t Depth per- pH (mil- quire-
(inches) | centage limhos ment 2
(percent) per cen-| Ca Mg Na K CO; {HCO;| Cl 80s | (tons
timeter per
at 25° acre)
(03]
Dinuba fine sandy loam________ 0to 10 25. 31 (3 2.45| 2.24] 0.96| 23.68] (3 0.00| 21. 44 7.68{ 0.00] (®
10 to 13 27.00 () 7.0 1. 501 3.60] 85.80i (3 6. 90} 51, 60} 29. 40| 3.00] (%)
13 to 24 23.0] (® 14. 5 . 700 1.75{208. 60] (3) 19. 25! 33. 25| 92. 05| 65. 10| (3)
124 to0 35 30.0[ (® 24. 4 2. 24| 1.40|444. 08) (3 13. 44| 41. 16/268. 80/124. 88| (3)
35 to 50 30.0f (3 4.1 . 81 . b4f 61.02] (3 15. 93| 14. 58] 22. 95/ 8. 64| (3)
Fresno fine sandy loam_________ Oto 4 24.5| 8.75 2.3 1. 28 .34 24. 6 1.05 0 18. 6 6. 6 2.1 2.5
4t0 15 23. 5] 10.0 5.7 .72 .18 59. 8 72 15.7 ] 18.7 | 29. 2 8 2
515t0 24 ® @) & Q) ® @ ® ® ® 3 @ ®
24 to 40 31.6/ 87 2.3 .70 .28 24.6 .09 0 1671 4.1 4.9 3.2
40 to 60 31.1f 8.8 1. 85 .74 .80 20. 1 .04 O 14. 4 3.0 4.0 1.5
Rossi silt loam . .. ____._______ 0to 3 55.3| 6.6 55.0 |320.0 |274.0 | 29. 2 2.4 0 5.1 1672.0 j211.0 0
3to 14 45. 9] 7.2 29.0 (115.0 | 55.0 {185. 0 .72 0 4.5 (3180 | 33. 5 0
14 to 38 35.4] 7.4 42,0 |213.0 | 78.0 1250.0 .28 0 6.4 [504.0 | 30. 9 0
38 to 66 3.7, 7.4 39.0 (203.0 | 83.0 (203. 0 .59 0 5.1 1450.0 | 34. 5 0
Traver loam______________.___ Oto 3 27.8 9.8 39.0 .94 . 04{478. 0 8 36; 16.9 | 21.1 {408. 0 | 41. 3 12. 2
3to 17 35.7| 10.0 28. 0 . 40 . 24|347. 0 4.0128.0 ] 19.7 |255.0 | 48. 9 7.2
17 to 24 39.5( 8 4 10. 0 1. 48 . 22(102. 0 .38 0 7.3194.5 2.3 3.7
24 to 64 42. 0] 8 3 1. 65/ 1. 66 .40/ 15. 6 .03 0 7.4 6. 0 4.3 1.6
Wunjey very fine sandy loam___{ 0to 12 44. 7] 8.9 3.5 1. 46 . 70] 35. 4 2.69 0 26. 3 8. 2 5.8 9.7
12 to 24 41. 8} 10. 4 12. 0 . 46 . 261141, 0 1.55) 22.3 | 15.7 | 77.8 | 27.5 12. 3
24 to 60 48. 8| 10. 4 11. 5 . 48 . 26/139. 0 .32/ 45,8 1 15.7 | 45.3 | 33.3 16. 6
! Same samples as those for which physical and chemical data 3 Not determined.
are given in table 19. ¢ Estimated; sample depleted.

2 Determined by Schoonover method, & Hardpan.
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TasLe 21.—Base exchange capacity, exchangeable sodium,
and sodium saturation of samples of representative soils

of the Madera Area, Calyf.

[Analyses by Horace King, University of Californiaj

Base ex- Ex- .
Soil 1 Depth change | change- S,?Sl;lm
capac- able S‘t-g a-
ity ¢ sodium 3| 1on
meq./100gm. | meq./100gm.
In. dry soil dry soil Percent
Dinuba fine sandy loam__| 0to 10 4. 86 1. 92 60. 1
10to 13 10. 68 8. 63 80. 9
13 to 24 8. 54 6. 88 80. 5
24 to 35 17. 72 17. 95 100. 1
35 to 50 6.16 4. 90 79. 5
Rossi silt loam__ . __._____ 0to3 23. 17 2.16 9.3
3to 14 17. 51 2. 94 16. 8
14 to 38 9. 92 3. 38 34.1
38 to 66 8. 69 1. 33 15. 3
Traver loam___ _________ 0to 3 24. 50 12. 62 51. 5
3to 17 30. 36 29. 04 95. 3
17 to 24 19. 68 16. 86 85.3
24 to 64 15. 03 5. 25 34.9
Wunjey very fine sandy
loam__ . ___________._. 0to 12 24, 71 14. 71 59. 6
12 to 24 26. 38 24, 58 93. 2
24 to 60 22. 66 23. 39 103. 1

t Same samples as those used for analyses reported in table 20.
2 Determined by ammonia distillation, using magnesium oxide.
3 Determined by uranyl zinc acetate procedure.

Agriculture

The first permanent settlers in Madera County were
Americans and Mexicans who engaged in stock raising
in the valley. The stockmen were the only settlers until
the early 1870’s, when they were gradually succeeded by
grain farmers. About this time, canals were constructed
to divert floodwater from the Fresno River for irriga-
tion. Soon afterward, canals from the San Joaquin and
Chowchilla Rivers were constructed, and thousands of
acres were irrigated and used for pasture. Some alfalfa
was planted for livestock feed. Around the present site
of Madera, alfalfa, grapes, peaches, nuts, and olives were
planted. The largest areas of cultivated land were
planted to dryfarmed grain. Development of irrigated
agriculture progressed slowly, but now large areas are
irrigated and used intensively for row, forage, grain,
fruit, and nut crops.

Tables 22, 23, 24, 25, and 26 give significant statistics
on the use of the agricultural land in Madera County in
recent years. The statistics are for Madera County, but
are considered to be representative of the Area mapped,
which includes practically all the agricultural land in
the county.

1951, NO. 11

TaBLE 22.—Farms, acreage, land area, and number of
farms by size in Madera County in stated years

1939 1949 1954
Area of county_ . ______ acres__|1, 374, 720 |1, 374, 720 | 1, 374, 720
Land in farms_________ acres__| 510, 234 823, 946 889, 824
Proportion of total percent__ 37.1 59.9 64. 7
Number of farms_____________ 1, 538 1, 900 1, 806
Average size of farm___acres__ 331. 8 433. 7 492. 7
Number of farms by size:
Less than 10 acres_..________ 75 134 125
10 to 29 acres___ .. _____.__ 301 354 332
30to49 acres___._ .. ___ 278 342 293
50 to 69 acres___________.___ 132 164 146
70 to 99 acres__________ ... 191 214 170
100 to 139 acres_.____.__-_. 106 136 150
140 to 179 acres. .. _______ 100 115 131
180 to 219 acres__._.____.__ 37 47 56
220 to 2569 acres____________ 35 39 37
260 to 499 acres_____ .. ___ .. 114 119 121
500 to 999 acres_______._-.__ 63 75 94
1,000 acres and more__.__._ 106 161 151
Land according to use: .
Cropland total_______acres__| 407, 732 394, 273 303, 427
arvested________ acres_.| 162, 941 220, 314 229, 052
Pastured__________ acres_.| 137, 253 82, 648 87, 372
Other!. __________ acres-_{ 107, 538 91, 311 77, 003
Non-cropland, total__acres__| 102, 502 429, 673 496, 397
Pasture.__________ acres._ . @) 216, 616 305, 644
Woodland__ __ .. __ acres_ _ 15,038 191, 936 84, 453
Other3___________acres__| 87, 464 21, 121 16, 300

! Cultivated summer fallow, idle land, land in soil-improvement:
crops, crop failures, and land seeded for harvest the next year.

2 Not reported separately; included in “Other,” below.

8 House lots, lanes, roads, wasteland, ete.

TasLe 23.—Types of farms in Madera County in 1954

Number| Pereent

Field-crop farms____________________________ 525 29.1
Cash-grain_____________________________ 43 2.4
Cotton._ __ - _____.__ 478 26. 5
Other_ _ .. 4 .2
Vegetable farms. __ . _______________________ 30 1.7
Fruit-and-nut farms__ __ .. _________ 272 15.0
Dairy farms_ _ - _ ... 326 18.0
Poultry farms__ _ _____ ... 97 5. 4
Livestock farms other than dairy or poultry._ .. 167 9.2
General farms_________ . ___________________ 115 6. 4
Primarily erop. .- . L. _ ... 103 5.7
Crop and livestoek ____.____________.__._._ 12 .7
Miscellaneous and unclassified farms__________ 274 15. 2
Total . - .. 1, 806 100. 0
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TABLE 24, —Irrigated farms in Madera County in stated
years: acreage and tenure
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TABLE 26.—Facilities and equipment on farms in Madera
County in stated years

Year Kind of equipment 1940 1950 1954
1949 1954 Telephones. . ______________._ farms._ _ 335 0927 1,391
Eleetricity_ . ___________ farms_.| 1, 264 1, 789 1, 771
From powerline_ ._______ farms__| 1,227 1, 756 (
Irrigated farms________________ number_ _ 1, 537 1, 470 Electric water pump_______ farms_ . ® 1, 568 m
Proportion of all farms______ percent_ _ 80.9 81. 4 Electric water heater_ _____ farms_ . O] 721 O]
Land in irrigated farms_ __________ acres._| 488 567 613, 230 Home freezer. ____________ farms__ ") 421 859
Trrigated land________________ acres- .| 187, 851 193, 804 Electrie washing machine_ . _farms__ O] 1, 605 M
Average per farm irrigated_ _acres_ . 122, 2 131. 8 Electric chick brooder_ .. __ farms__ O] 177 ®
Irrigated cropland harvested_acres__| 137, 394 156, 337 Electric feed grinder__ _____ farms__ O] 45 177
Trrigated pasture__________. acres._ _ 48, 449 37,467  Milking machines_ __________ farms__ O] 384 441
Other irrigated cropland_ _ _ _acres__ 12008 ® Grain combines_ ____________ farms__ Q) 100 126
Farms on which all crops harvested number_ _ O] 118 169
were irrigated_____ . _____ farms__ 1,273 1,226  Cornpickers_ . ______________ farms_ . M 21 33
Landirrigated on these farms_acres__{ 121, 794 151, 280 number_ _ Q) 26 35
Irrigated farms by acres irrigated: Pickup hay balers___________ farms__ ) 111 219
ltoQacres..__.____________ farms__ 144 94 number__{________ 134 239
10to19acres_ ___..______.__ farms._ _ 230 197 Motortrueks_.______________ farms_. 436 1,177 1,374
20to 29 acres_ ______________ farms__ 112 98 number_ . 516 1, 737 2,178
30 to 49 acres____.._________ farms. . 318 207  Tractors_ _______.___.______ farms__ 623 1,238 1,491
50 to 99 neres. .. _____. farms_ _ 3567 205 number__ 793 2, 275 3, 256
100 to 199 acres_ . __________ farms__ 204 183  Automobiles._______________ farms__| 1, 342 1, 565 1, 585
200 or more acres__________.__ farms__ 172 152 number__| 1, 022 2, 563 2, 660
Irrigated farms by tenure of operator:
Full owner__________________ farms._ _ 1, 009 ®) -
Part owner__ _______________ farms__ 301 ®) ! Not reported.
Manager_ _________.__.__.__. farms__ 18 (%)
Tenants___________________. farms__ 204 ()
Crops

Not harvested, not pastured, failure, ete.
Not reported.

©

TABLE 25.—Farm tenure in Madera County in stated

Yyears
Type of tenure 1940 1950 1954
Full owners_ ____________ farms__ 1, 008 1, 256 1,163
acres__| 200, 094 | 222,393 | 218, 459
Part owners. . _________ farms. _ 217 374 408
acres_.| 196, 544 | 498, 161 558, 468
Managers_ _.____________ farms._. 31 19 11
’ acres__| 17,747 | 31,232 12,133
All tenants_____________. farms__ 282 251 224
acres__| 95, 849 72, 160 100, 76
Proportion of
tenancy__.____ percent_ _ 18 3 13. 2 12. 4
Cash tenants__________ farms_. 123 85 73
acres..| 29,731 20, 352 39, 568
Share-cash tenants_____ farms__ 7 18 27
acres_ _ 2, 526 3,179 15, 358
Share tenants and
CrOPPers.o oo farms._ _ 141 102 85
acres. .| 62,628 41, 368 39, 377
Crop-share tenants and
Croppers_ _ . _.._.. farms__ M 95 73
acres. _ ® 39, 980 35, 702
Livestock-share
tenants._____.___ farms.__ M 7 12
acres. . ® 1, 388 3, 675
Other and unspecified
tenants_._ .. __.__._ farms. _ 11 46 39
acres_ _ 964 7, 261 6, 461

! Not reported.

The Madera Area produces many kinds of crops be-
cause of its long growing season and wide variety of
soils. The best soils can be used for all crops to which
the climate is suited, but the shallow and saline:alkali
soils are limited to a few specific crops. The acreages
of the principal crops are given in tables 27 and 28.

Cotton.—This is the leading cash crop in the Area at
present. Cotton is planted in pre-irrigated fields about
mid-April. A nitrogenous fertilizer is added at planting
or prior to the first regular irrigation, which 1s about
the first of June. The water requirement is 38 to 40
inches, but some farmers apply more than this. The cot-
ton 1s picked by hand and by machine, starting about
October 1 and continuing until March. Fall and win-
ter rains damage some cotton and lower the quality.

Cotton is subject to damage by some insects and
nematodes, as well as to damping-off and verticillium
wilt. Means of controlling most of these pests and dis-
eases are available.

Cotton is grown on a wide variety of soils, but yields
are best on medium-textured soils that have a moderate
to high moisture-holding capacity. Cotton will tolerate
saline-alkali soils. Because of its adaptable root system,
it can be grown on soils that have alkali subsoils.

Cotton is marketed through local gins, some of which
are cooperatives.

Potatoes.—Potatoes are one of the important crops
raised in the Madera Area. They grow best on deep,
sandy, highly fertile, well-drained soils that are free of
lime, salts, and alkali. They are planted in mid-February
and mid-July and are dug in June and October. Because
of their limited root system, they are given numerous
light irrigations. Fairly large amounts of nitrogen and
phosphorus are applied, and some response to potash
has been noted where the soils are intensively managed.
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TaBLE 27.—Specified crops harvested in Madera County in stated years
Year
Crop
1939 1949 1954
Corn:
For all pUrpPOSes - - - o o oo e eeceaeeeea farms_._ .. _.._ 138 105 149
ACTeS._ oo 1, 494 2,129 4, 830
For grain . .o e farms.____._..___ 83 44 46
AcreS___ - _-___ 833 937 2,091
bushels._______ 24, 650 30, 176 87, 592
Hogged, grazed, or cut for fodder orsilage_ .- ______.__ farms_._-..__. 67 71 O]
acres. .- ---- 611 1,192 ®
Sorghum:
For all purposes except Sirup- - - - - oo oo farms_ . _._.__. 105 40 118
aAcCreS.._ .- ____ 1, 043 890 3, 874
Tor grain or seed _ - . - e farms_____._.. 87 36 62
ACTeS. .o mom oo 927 677 2,630
quantities_ . _ .. % 28, 585 39,111 362,742
For dry forage, hay, or silage, or grazed __ .. .. ____..___ farms______.__. 18 5 o
ACTES_ .o .. 116 213 O
tons cut______. 748 403 ®
Small grain:
Wheat threshed or combined - . L. farms_________ 48 43 38
ACTeS._ - 22,673 13, 180 11,734
bushels________ 325, 406 161, 843 170, 420
Oats threshed or combined__ . L .. farms_.._..___. 9 20 18
ACres___ .- .- __. 3, 396 1, 081 1,710
bushels_.___.___ 73,675 21, 376 44, 082
Barley threshed or combined_ - . .. farms_.__.____ 173 189 251
ACreS_ .- __ 60, 437 76, 887 75,297
quantities_ ____ 21,157,732 3 644, 537 3924, 537
Rice threshed or ecombined__ - . ... farms._____._._ o ________. 5 27
ACTES - oo oo 1, 980 4, 780
100-pound
DAES - | 52, 921 140, 411
Annual legumes:
Dry beans and seed .- - - oo farms_ .- ______ 38 4 21
) ACreS_.o o ____ 724 152 562
100-pound
bags. .. _..__ 5, 901 907 5,219
Hay crops:
Alfalfa . e farms_____..._ 498 604 686
ACTeS_ - 9, 130 30, 024 40, 714
tONS. - _ _aoanoo 47,278 151, 352 216, 785
Clover or timothy . . o oo farms.__.._____ 5 7 8
ACTeS. .- o __ 34 352 363
tons______._._. 71 720 494
Miscellaneous small grain and other___ . ______ . ... _.__.__ farms___ . _..__ 177 118 133
aeres_ .- -____ 2, 893 3, 521 3, 580
tons__________ 3, 764 4, 551 5,673
Wild hay - - oo farms_________ L5 3
ACTeS. oo 450 | .. 580
tons_ . ________ 451 .. 580
Other field crops:
Irish potatoes harvested for home use or forsale__________ . ________.__ farms____._____ 21 41 23
: ACTES____ .. .. 437 2, 263 1,615
100-pound
bags______ .. 56, 231 520, 750 341, 473
Sweetpotatoes harvested for home use or forsale_ __ . .. ____________ farms_._.._._. 13 16 10
acres__ .- __.-_ 45 36 55
quantities_ . - __ 34,115 22,617 2 8,005
Cotton harvested . - - o e farms______._. 723 837 796
ACTeS_ oo oo 44, 270 66, 327 54,975
bales__________ 53, 583 72, 848 72, 848
Sugar beets harvested for sugar____ ... _.__ farms_________ |- __ . ... 7 14
ACTES_ oo o |emm e 154 2, 268
tons. - .| __ 3,034 52, 0602
All vegetables harvested forsale_ . __ .. L. . farms_..._____ 44 31 34
ACreS_ ... __ 382 74 633
! Not reported separately. 2 Bushels. 3 100-pound bags.
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TaBLE 28.—Tree fruits, nuts, and grapes harvested in Madera County in stated years

Year
Crop
1939 1949 1954
APPleS . o e farms_ .. ___..__.__._ 64 172 3
trees of bearing age_.... 4, 960 9, 188 7, 45
tons harvested_ _ .. -_-. 366 150 116
Peaches:
ClNgStONe - - o v cm oo oo farms_ ... oo ooo-. 67 224 46
trees of bearing age_- .. 31, 636 12, 423 5, 438
tons harvested_ . _______ 1, 800 776 492
Freestone . . oo o e farms.___._ ... ___.. 134 422 80
trees of bearing age_.__. 33, 588 62, 213 45, 062
tons harvested. - ... ___ 3,063 3, 240 2, 946
Pears (Bartlett) - oo e e ime- farms_ .. ________.__._ 37 133 26
trees of bearing age__._._ 242 594 169
tons harvested. - __ ... -_ 3 2 2
Plums . . e farms_._ ... _.__.___ 76 259 54
trees of bearing age_._-_ 11, 837 15, 566 14, 165
tons harvested__ ___._-. 505 492 564
APricotS. .o e m—mmee oo farms .. ... ___.___ 181 419 66
trees of bearing age_.___ 55, 878 6, 388 5,301
tons harvested - - .____-_ 3, 431 145 80
P o o o - farms. .. .. - __.. 70 200 33
trees of bearing age_____ 39, 042 11, 683 25,916
tons harvested_ . ___..__ 291 111 1, 680
OlIVeS - o e et o e e i farms. ... .________ 48 154 41
trees of bearing age___._ 15, 591 43, 071 42, 820
tons harvested . _____.. 250 837 942
Grapes:
Table (Tokay, Malaga, Emperor, ete.) o oo -coo oo farms._ ... _________ 61 141 4
vines of bearing age_____ 318, 067 292, 195 389, 415
tons harvested . . __-__ .. 4, 001 3, 763 5, 689
Raisin (Thompson, Museat, ete.) - -« oocooo oo moo-.ofarms ... ___________ 404 467 400
vines of bearing age.__._ 5, 359, 987 6, 287, 683 6, 870, 089
tons harvested_ ... ___._ 71,873 82, 686 -~ 96, 621
Wine or juiece (Zinfandel, Alicante, Carignane, ete.) ... - farms.____________.__._ 127 201 152
vines of bearing age__._._ 957, 603 1, 862, 328 2, 030, 897
tons harvested_ _ .. __.___ 13, 082 20, 189 29, 505
Walnuts (English) - - e farms_.__ ..o ___.__ 26 257 53
trees of bearing age_...._ 41 1,511 1,718
tons harvested . ____.__.. Q] 20 17
Almonds . - e farms__ . __._______._.. 63 283 55
trees of bearing age___.. 22, 755 32, 436 29, 635
tons harvested_ - _._._._.. 296 342 296
Oranges:
Valeneia - oo e farms.___ .. _.___.___._ 7 20 8
trees of bearing age___._ 16 69 63
field boxes_ ... _________ ® 77 232
Navel o o e farms_ ... ._________._ 20 64 28
trees of bearing age___ .. 55 386 249
field boxes_.___._.___._ m 386 269
Grapefruit e farms_ .. _.___________ 2 29 12
trees of bearing age__ . _|_______._.___ 42. 18
field boxes__._.________ m 26 28
L emONS . o e e e e farms_________________ 5 33 16
trees of bearing age_____ 666 31 20
quantities. .. __._.____. 272 ® 352

! Less than 1 ton harvested. 2 Tons harvested.

thotatoes are packed for shipping at local packing
sheds.

Alfalfa—Alfalfa may be planted either in spring or
in fall.” On saline-alkali soils, fall planting is preferred.
Alfalfa tolerates salts and alkali and is generally con-
sidered an excellent crop to raise in some of the later
stages of reclamation. It requires about 42 inches cf
irrigation water for maximum jyields. Six cuttings a
season is usual, and, in addition, some fields are pas-
tured to sheep late in fall.

3 Field boxes.

The armyworm, the looper, the atlantic mite, and the
spotted alfalfa aphid are common pests of alfalfa. Some
damage is done by verticillium wilt, dwarfing, and leaf-
spot diseases. Most of the alfalfa produced in the Area
is used for feed at local dairies or is trucked to the Los
Angeles market.

Irrigated pasture—Irrigated pasture has increased in
acreage at a very rapid rate in recent years. Between
1948 and 1957 it increased from about 2,000 acres to
20,000 acres. Some decline is to be expected in years
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when the market outlook for annual crops, particularly
cotton, is favorable.

Irrigated pasture has the advantage of doing well on
shallow hardpan soils and on saline-alkali soils. It is
remarkably free of pests and diseases. The water re-
quirement is about 60 inches.

Pasture is seeded from October to April. The plant-
ings made in fall are germinated by the winter rains.
The plantings made in spring are pre-irrigated.

Small grain—DBarley, wheat, and oats are the most
important small grains, in that order, On the terraces
and lower foothills, the usual rotation is grain one year
and fallow the next. The grain is planted in the fal-
lowed soil during October or November and is harvested
during June and July. Usually it is fertilized with
phosphate and small amounts of nitrogen applied at the
time of planting. Some small grain is irrigated. The
water requirement is about 18 inches.

Although small grain is grown on many different soils,
the best yields are obtained on deep, well-drained, me-
dium-textured soils that are free of salts and alkali.
Barley (Mariont variety) may be grown on saline-alkali
soils as part of the reclamation program.

Grain s practically free of insect pests, and smut is
not a serious problem. Winds, weeds, untimely or in-
sufficient rainfall, and ponding of water during unusually
wet winters are some of the hazards of grain farming.

Grain sorghum.—All of the sorghum grown in the
Avea is irrigated. It is planted in April on pre-irri-
gated soils and is fertilized with nitrogen. It is har-
vested with combines in September.

The only insect pests are aphids, but sorghum is sub-
ject to smut and fusarinm wilt.

The highest yields of grain sorghum are produced on
medium-textured, well-drained soils. that are free of salts
and alkali. Tt is grown, however, on many kinds of soils.
Tt tolerates moderate amounts of salts and alkali and
will do well on soils that have alkali subsoils, provided
all other conditions are favorable.

Most of the grain sorghum produced in the Area is
used locally for livestock feed.

Sugar beets—Sugar beets grow best on deep, well-
drained, highly fertile, medium-textured soils. They
grow well on soils that are slightly saline-alkali, but
yields are reduced if the soils are moderately saline-
alkali.

Sugar beets are planted in March and blocked in
April. During the growing season, they may be side-
dressed with nitrogenous fertilizer. They are dug be-
tween August and November and transported mostly by
rail to the sugar refineries.

Grapes—Raisin grapes (Thompson seedless) are the
most common grape crop; wine grapes are next in im-
portance. Comparatively few table grapes are pro-
duced. Nearly all of the vineyards are on the San
Joaquin River fan.

Grapes do well on well-drained, well-aerated soils.
About 30 inches of water is required to mature a crop.
Most of the spur-pruned varieties respond to applications
of zinc.

Raisin grapes are harvested about September 1 and
laid on trays in the vineyards to dry. Wine grapes are
harvested about September 15.
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The vines and fruit are subject to damage by many
insect pests and diseases, but most of these are very well
controlled.

Grapes are marketed through dried-fruit cooperatives,
dried-fruit packers, and local wineries.

Rice—Rice is grown on a limited acreage in the west-
ern part of the Area. The fields are prepared in fall
for spring planting. Rice is sown from airplanes on
fields already flooded. Aerial application of nitrogen is
a common practice. When the rice is heading out, the
fields are drained so the grain will mature. It is har-
vested with combines in October or November.

The best soils for rice are the fine-textured soils in the
basin, where irrigation water is plentiful. Because it
requires so much water, rice is a good crop to raise if
leaching is necessary for the reclamation of saline soils.

Tree fruits and nuts—Orchards are not extensive in
the Madera Area, and the present trend in agriculture is
to further reduce their acreage. There are limited plant-
ings of peaches, figs, nectarines, almonds, plums, apricots,
and olives. All of these orchard crops except figs and
olives require deep, well-drained soils that are free of
salts and alkali. Some figs and olives are grown on
shallow soils that are free of salts and alkali.

Slight concentrations of salts and alkali in the subsoil
are common in the irvigated areas. Before an orchard is
planted, the subsoil at the proposed site should be ex-
amined very thoroughly. Salts and alkali in the subsoil
may not affect shallow-rooted annual crops, or short-lived
perennial crops, and indeed may not affect trees until
they are 3 or 4 years old. The presence of salts and
alkali in the subsoil of many soils is believed to be one
of the reasons for the decrease in the number of orchards
in this Area.

Livestock and Livestock Products

Livestock and livestock products are important in the
economy of the Madera Area (see table 29). They are
the principal or sole source of income on many of the
farms in the Area.

History and General Character
of the Area

The miners who came in 1849 were the first white men
to live in what is now Madera County. Earlier visits,
however, were made by soldiers attached to the missions
on the coast and by trappers, hunters, and explorers.

The first miners worked the streams for gold. Later,
the hard-rock miners dug into the ledges for gold, silver,
and copper. During the 1850’s and 1860’s, many mining
communities sprang up in the foothills, but it was not
until later that the first settlement was made in the valley.

In 1868 a number of families from the southern states
established what was then known as the Alabama settle-
ment. When the Southern Pacific railroad was built
through the county, the Alabama settlement was renamed
Borden. For a time Borden was one of the largest towns
in the San Joaquin Valley.
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TaBLE 29.—Livestock and livestock products in Madera County in stated years

Year
Kind of livestock
19391 19491 1954
Horses and/or mules__________________ . __ ... farms______________ 983 530 366
number. .. ________ 2.3, 255 2, 038 1, 427
Cattle and ealves. . __ . farms_____________._ 868 1, 101 1,074
number. . ___.______. 2 30, 740 71,129 100, 993
Milk eows. - _ . farms_____________. 761 874 696
number.___________ 6, 853 13, 209 16, 630
Dairy products sold:
Whole milk_ . farms_____________._ ) 336 422 402
pounds_______ 7T 34,915, 518 | 86,485, 784 | 114, 184, 859
Cream.___ farms_ . _______.___.__ 20 11 6
pounds butterfat____ 84, 920 29, 187 43, 029
Hogs and pigs_ - . farms__ ... ________ 315 362 159
number_ ______.____._ 4.8 009 5,412 2, 528
Sheep and lambs.. .. _ farms.__._________. 48 77 140
number. . _________ 5 8 548 14, 459 23,014
Sheep and lambs shorn_______________ . ________ ... farms_ . _.__________ 29 46 73
number__.________._ 8, 702 10, 824 17, 596
Wool shorn_ __ . .. pounds__ . _________. 68, 188 98, 730 160, 974
Goats and kids_.___ ... farms_______________ 23 39 6
number_.___.___.__ 4145 299 ®)
Chickens on hand______ __ . farms.____________._ 954 1,195 615
number. ____.__.__. $82 118 477,003 167,201
Chickens sold. .. farms___________.___ 197 200 94
number__._________ 56, 025 190, 859 367, 308
Chicken eggs._ . e farms._____________ 873 218 118
dozens_.___.______._ 7726, 035 8 498, 429 8 572, 654
Turkeys on hand. _ .. farms__.______.____. 151 85 (¢
number. __..___.___ 42,948 14 871 ¢
Turkeys raised____ farms_________._____ 114 148 105
number___________. 22, 199 351, 774 508, 534
Ducks raised . ______________ e e e farms____________.__ 34 82 48
number. ______.____. 900 722 412
Bees owned . o farms________._____ 27 68 %)
Hives ... number_ . _________ - 2, 945 2, 100 Q)
Honey produced_ ... _ . ______ . farMS_ 11 25 ®
pounds. . .____ . 99, 178 119, 252 0!

1 As of April 1.

2 Qver 3 months old.
3 Gallons.

4+ Over 4 months old.

The first cultivated crops were barley and wheat.
Later, as irrigation was developed, orchards and vine-
yards were planted. Since the first irrigation water was
diverted from streams, the expansion of irrigated agri-
culture has not stopped.

The vast virgin forests attracted lumbermen. In 1874
a sawmill was built in the lower mountains. A flume 60
miles long transported the sawed lumber from the mill to
the town of Madera. This mill continued in operation
for 55 years. Its average annual cut was 50 million
board feet. Another large company that operated for
several years cut an average of 100 million board feet
per year. These large mills have since been replaced in
part by small portable mills.

Madera County was established in 1893. Before that
time the area was part of Fresno County.

Madera, the county seat, is the largest community in
the county. It had a population of 10,497 in 1950. The
only other town in the valley is Chowchilla (pop. 3,893).
North Fork, Raymond, Knowles, Oakhurst, Ahwahnee,
and Coarsegold are smaller communities in the foothills
and mountains.

® Over 6 months old.
5" Not reported.

7 Produced.

8 Sold.

The combined rural and urban population of the
county was 36,964 in 1950.

Climate®

The Madera Area is characterized by hot, dry summers
and by fairly mild winter temperatures accompanied by
low to moderate precipitation. The distribution of rain-
fall requires irrigation for maximum crop production.
There 1s abundant sunshine during the crop-growing
season, and winds are gentle throughout most of the year.
At the lower elevations the growing season is 9 to 10
months long; at the higher elevations 1t is about 6 months
long.

Z%ampemture.—The ‘mean annual temperature is closely
related to elevation. On the valley floor a temperature
of 60° to 63° F. is typical, and around 50° is character-
istic at the 3,000-foot level. The daily maximum in July
is in the upper 90’s over most of the Area and about 100°

°By C. RoBerT ELFORD, State climatologist for California, U.S:
Weather Bureau, Department of Commerce.
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TaBLE 30.—Freeze data
Spring Fall Mea.bn
number
Tempera- of days
Station Eleva- | ture at or { Mean Number Mean Number | between
tion below— | date of | Yearsof | of years | date of | Years of | of years | first and
last oc- record tempera- | first oc- record tempera= | last gc-
currence ture oc- | currence ture oc- | ourrences
curred ourred
Ft.
North Fork Ranger Station____._ 2, 665 32° | April 24 27 27 | Nov. 1 24 24 191
28° | April 4 27 27 | Nov, 18 24 23 228
24° | Feb. 23 26 24 | Dec. 8 23 17 288
20° | Jan. 29 25 19 | Dec. 28 | 23 b 332
16° | Jan. 11 25 12 | Dec. 26 23 5 349
Madera. - oo meeeeea - 296 32° | Marchl 20 19 | Nov. 21 21 21 205
28° | Jan. 31 20 14 | Dec. 5 21 17 308
24° | Jan. 8 20 6 | Dec. 23 21 7 349
20° | Jan. 2 20 3 0} 21 3 "
16° ® 20 1 O] 21 1 ®

! When number of occurrences is less than 10, mean dates and number of days between occurrences is not computed.

at some of the hotter points at the lowest elevations. An
extreme of 110° or higher has been recorded at nearly all
points less than 2,600 feet in elevation. The daily mini-
mum temperature in January is a few degrees above
freezing at the lowest elevations and aroun 28° F. at
the 3,000-foot level. Absolute minimums vary widely,
depending upon local exposure as well as upon elevation.
At one time or another, the temperature has dropped to
as low as 10° to 20° above zero at the lowest elevations
and to near zero at the 3,000-foot level.

Freeze data from two weather stations are given in
table 30. The date of the last 32° reading in spring is
about March 1 at the southwestern edge of the county
and about May 1 at an elevation of 8,000 feet. The first
32° reading in fall is likely to be as early as November 1
at the 8,000-foot level but may be delayed at the lowest
elevations until December 1. These dates vary from year
to year, and they also differ from one exposure to an-
other within short distances. The growing season is
about 265 days on the valley floor and about 190 days at
an elevation of 2,600 feet.

Precipitation.—Precipitation increases with elevation.
The annual total is less than 8 inches in the southwestern
corner of the Area and nearly 35 inches at North Fork
Ranger Station (elevation 2,665 feet). In general, the
western half of the Area receives an average of 11 inches
a year.

Because the Area receives so little moisture, variations
from year to year are significant. Table 31 shows the
frequency with which various annual precipitation totals
can be expected. It shows, for example, that at Madera,
where the annual total averages just over 10 inches, a
total of 7.6 inches or more can be expected 3 years out
of 4, and a total of 6 inches or more can be expected 9
years out of 10.

Most of the rain falls during the winter. No signifi-
cant amount falls from May through September. The
months of heaviest rainfall are December through March,
when monthly totals range from 1.5 inches in the valley
to 6 or 7 inches at the 2,600-foot level. At the lower
elevations most of the moisture falls as steady rain in
winter storms that cover broad areas. Only at the higher

TaBLE 31.—Probable frequency of specified amounts of annual precipitation at specified weather stations

Probable minimum annual precipitation in—
Eleva- | Years of
Station tion record
19 out of| 9 out of | 3 out of | 2 out of | 1 out of | 1 out of | 1 out of | 1 out of | 1 out of
20 years | 10 years | 4 years | 3 years | 2 years 3 vears | 4 years |10 vears | 20 years
Feet Inches Inches Inches Inches Inches Inches Inches Inches Inches
North Fork Ranger Station_.._| 2, 665 56 18. 10 20.80 | 26 37. 2 30,00 | 47.40 2,
San Joaquin Experimental
Range_ - - oo 1,470 11 10. 10 11. 60 14. 50 15. 60 18. 10 20. 90 22. 40 26. 60 20. 50
Madera. .o ccecoieece s 206 60 5. 20 6. 00 7. 60 8. 40 9. 70 11. 30 12, 10 14, 80 16. 50
Mendota Dam_____-__.__.2-- 175 66 3. 40 4,10 5. 40 6. 00 7. 30 8. 70 9, 60 11, 90 13, 40
Auberry (Fresno County).---- 1, 985 44 13. 90 15. 80 19. 40 20. 80 23. 90 27. 30 29,10 34, 40 38, 90
Cathay Bull Run Ranch
(Mariposa County).___..--- 1, 425 5 11. 00 12. 00 14. 80 16. 00 18. 50 21, 20 22.70.| 27.10 30. 00
Friant Government Camp
(Fresno County) - _...._--- 410 21 7. 00 8. 10 10. 20 10. 90 12. 80 14. 70 15. 90 19. 00 21, 20
Le Grand (Merced County) . _. 255 59 6. 80 7. 80 9. 50 10. 30 12. 00 13. 60 14. 60 17. 40 19. 20
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elevations are there likely to be summer thundershowers
of high intensity but limited extent. It is estimated that
a 1l-hour precipitation amounting to 1.20 inches on the
valley floor and 1.75 inches at the 2,600-foot level is pos-
sible at least once every hundred years. Comparable
figures for a 24-hour period would be 2.5 inches in the
valley and 12 inches at the 2,600-foot level.

Soil moisture—Regular measurements of soil moisture
have not been recorded in the Madera Area, but it is
Eossible to make fairly reliable estimates of the water

alance of the soils. Conditions at Madera are typical
of those at the low elevations. Here, the temperature
distribution is such that a full cover of plants growing
at a maximum rate during the frost-free season—March
1 to November 21-——could make use of nearly 33 inches
of moisture if that much water were available. Taking
into account the use of moisture by plants and the nor-
mal distribution of rainfall, the moisture stored in the
soil during the winter could be expected to last only until
about the middle of May, after which plants would be-
come dormant or would die unless irrigated. Therefore,
plants can actually utilize only about 8 inches of the
year’s rainfall.

At the North Fork Ranger Station, where the growing
season lasts from April 24 to November 1, the potential
water use during the growing season is 25 inches. The
water stored in a soil during winter might support plants
till around June 15. Frost-sensitive plants on such soils,
therefore, can actually utilize only a little more than
7 inches of moisture per year. Deep-rooted plants not
sensitive to frost may be able to use almost 25 inches, if
the soil will hold that much.

Wind.—The prevailing wind at the lower elevations is
from’ the northwest, although much of the winter’s pre-
cipitation falls during periods of southerly wind. Vio-
lent windstorms are rare in the Area, but it is likely that
there will be several periods of prolonged northerly
winds each year. These winds are usually dry enough
and strong enough to result in some drying of young

lants. The infrequent summer thundershowers at the

igher elevations at times are accompanied by damaging
but local winds.

Sunshine.—Abundant sunshine is characteristic of this
Area. Normally the sun is visible for more than 95 per-
cent of the time between sunrise and sunset during the
gummer months and for about 50 percent during the win-
ter months. However, during the rainy period in winter
there are likely to be a number of days oiI:J foggy weather.
Sometimes the fog clears before noon, but it may persist
for several days without a break.

Physiography, Relief, and Drainage

Madera County is entirely within the drainage basin
of the San Joaquin River. It extends from the trough
of the San Joaquin Valley eastward to the crest of the
Sierra Nevada.

The lowest point within the county is in the north-
western corner where the San Joaquin River flows into
Merced County. The elevation at this point is 110 feet
above sea level, The valley floor proper rises gradually
toward the northeast and joins the foothills of the Sierra
Nevada at an elevation of about 450 feet. In the foot-
hills the relief is rolling to steeply sloping. The moun-
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tains rise sharply from the foothills, and reach a maxi-
mum elevation of 13,156 feet at the top of Mt. Ritter in
the northeastern part of the County.

Madera County is divided into two major physio-
graphic divisions: the mountains in the eastern part, and
the valley in the western part.

The mountains, which occupy about two-thirds of the
county, are further divided into three parts: the high -
Sierra, the forested Sierra, and the foothills. The high
Sierra consists of the barren or nearly barren rocky
mountaintops above the timberline, at an elevation of
10,000 feet or more. They have little or no value for
agriculture or forestry but contain some important min-
eral deposits. It is these high, barren, rocky mountains
that intercept winter storms as they travel eastward and
that store the heavy snows that are so important to the
%;gricultural and industrial economy of the San Joaquin

alley.

Thg forested Sierra is below the timberline. The ele-
vation is 8,000 to 10,000 feet. This is a steep, rugged
area. Most of it is forest covered, but there are many
grassy meadows. It yields most of the timber produced
in the county, affords some summer grazing, and is an
excellent recreation area.

The foothills are rolling to steep and have many out-
crops of bedrock. They are covered with oaks and grass,
and some areas have a dense growth of brush. They are
used mostly for grazing.

The valley is divided into four parts: the terraces, the
recent alluvial fans, the basin, and the flood plain.

The terraces are made up of dissected old alluvial ma-
terial into which the streams have cut. The terraces now
lie well above the flood plains of the present streams.

The alluvial fans are smooth and very gently ‘sloping.
They lie below the terraces and are subject to flooding
and further deposition of soil material during major
floods. Manmade flood controls have greatly reduced the
flood hazard in recent years. Some of the soils that have
been modified by wind rise above the general level of the
fans. Most of the soils on the fans are irrigated and
used for row, forage, and grain crops, orchards, and
vineyards.

The basin is a nearly level area that depends largely
on an internal drainage system. Under natural condi-
tions, much of the basin had a high water table and many
of the soils contained excess salts and alkali. The salts
and alkali generally make cultivation and irrigation
difficult.

The flood plain lies between the basin and the San
Joaquin River. Under natural conditions, this area was
subject to frequent flooding. There were many meander-
ing sloughs and bypass channels that carried much of the
floodwater. Friant Dam and a system of levees now
protect most of this area from further floods. Many of
the sloughs are filled, and large areas are now being in-
tensively tilled to row, forage, and grain crops. Further
development and cultivation is to be expected.

The only major year-round stream in the valley is the
San Joaquin River. It drains the eastern and southern
portions of the Sierra Nevada. It flows southwestward
to the lowest point in the valley and then turns north-
westward and flows to San Francisco Bay and the ocean.
Parts of this river may be dry in years of low rainfall.

The south fork of the Merced River drains the part of
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the Sierra Nevada that is in and adjacent to Yosemite
National Park. The Chowchilla River drains the north-
western part of the Sierra Nevada and fans out into the
valley. Ash and Berenda Sloughs branch out to the
southwest from the Chowchilla River near the end of the
Madera Canal. The Fresno River drains the west-
central part of the Sierra Nevada and fans out into the
valley. Cottonwood Creek leaves the main channel of
the Fresno River about 11 miles northeast of Madera.
The Chowchilla and Fresno Rivers are dry except during
the winter months. Only when the water is unusually
high does the flow from either of these streams reach the
San Joaquin River. Large quantities of sediments have
been deposited by the Chowchilla and Fresno Rivers
where they fan out over the valley floor.

Berenda, Daulton, Dry, Hildreth, Little Dry, and Root
Creeks are minor streams that drain the lower foothills
of the Sierra Nevada. They are usually dry except dur-
ing the winter but contribute some local sediment to the
valley floor.
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Vegetation

The valley, except for the terraces and the basin, is
mostly cultivated, and the natural vegetation has been
destroyed. The high Sierra is almost barren, but the
torested Sierra and the foothills are covered by a varied
natural vegetative growth. The forested area, because it
receives more rainfall, has more luxuriant vegetation
than the foothills, The vegetation of both these upland
areas creates a serious fire hazard during the dry season
of summer and early fall. Fire lookout and control sta-
tions are maintained by both the U.S. Forest Service
and the California State Division of Forestry.

Vegetation in the high Sierra.—The sparse vegetation
that defies the severe winters of the high Sierra is domi-
nated by a few gnarled and twisted whitebark pines
(Pinus albicaulis). In protected areas between the rocks,
where soil material exists, there is a cover of low-growing
plants, including heath (Phyllodoce spp.), willow (Salia
spp.), horsehair sedge (Carex spp.), and verbena (Ver-
bena spp:).

Vegetation in the forested Sierra—In the forested
Sierra, coniferous trees dominate, mostly lodgepole pine
(Pinus contorta), Jeffrey pine (P. Jeffreyi), ponderosa
pine (P. ponderosa), sugar pine (P. lambertiana), ted
fir (Abies magnifica), white fir (4. concolor), and in-
cense-cedar (Libocedrus decurrens). Iess common is
western white pine (P. monticola), mountain hemlock
(Tsuga mertensiana), Sierra juniper (Juniperus occi-
dentalis), and giant sequoia (Sequoia gigantea). Scat-
tered in the forest are deciduous broadleaf trees of sev-
eral species, including black oak (Quercus kelloggii),
mountain alder (Alnus spp.y, dogwood (Cornus spp.),
quaking aspen (Populus tremuloides), wild cherry (Pru-
nus emarginate), willow (Saliz spp.), maple (Acer
spp:), and sycamore (Platanus racemosa). In the under-
story are numerous kinds of brush; manzanita (Arcto-
staphylos glandulosa), ceanothus (Ceanothus jepsonit),
gooseberry (Ribes spp.), chinquapin (Quercus muehlen-
bergit), and rhododendron (RhAododendron spp.) are
common. Beneath this woody vegetation, numerous
herbs, grasses, and ferns thrive.
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Vegetation in the foothills—The foothills are covered
with- grasses, herbs, scattered trees, and large areas of
brush. The annual vegetation is dominated by filaree
(Erodium spp.) and soft chess (Bromus mollisy. In
years of favorable rainfall, particularly in areas of finer
textured soils, burclover (Medicago hispida), and wild
oats (Awena barbata) are important forage species. Blue
oak (Quercus douglassit), live oak (§. chrysolepsis),
Digger or bull pine (P. sabiniana), and California buck-
eye (Aesculus californica) are the principal trees on the
drier hillside sites. In the swales and along the streams,
cottonwood (Populus fremontii), alder, willow, and syca-
more are the most important trees. California. buckhorn
(Bumelia lycioides), silverleaf lupine (Lupinas albi-
frons), yerba-santa (Z'riodictyon californicum), poison-
oak (Zowicodendron diversilobum), chamise (Adenos-
toma fasciculatum), blue elderberry (Sambucus caerulea),
manzanita, and several species of ceanothus are the com-
mon kinds of brush.

Vegetation in the valley.—The vegetation in the valley
was originally composed mostly of grasses and herbs,
with trees along the streams. The forage on the terraces
and recent alluvial fans is mainly red brome (Bromus
rubens), soft chess, foxtail (Festuca megalura), and
filaree. Burclover and wild oats grow profusely on some
of the finer textured soils in years of favorable moisture.

Because of the salts and alkali in the soils of the basin,
the vegetation is chiefly saltgrass (Distichlis stricta),
alkali sacaton (Sporobolus airoides), alkali mallow (Sida
hederacea), alkali heath (Frankenia grandifiora), and
bush vpickleweed (Allenrolfea occidentalis). Lippia
grows profusely in areas that have been subject to fre-
quent flooding.. Cottonwood, alder, willow, wild rose,
and blue oak grow along the streams.

Transportation

The main lines of the Santa Fe and Southern Pacific
railroads provide Madera County with both passenger
and freight service to the San. Francisco Bay communi-
ties to- the north and the Los Angeles area to the south.

United States Highway No. 99, the main artery of
motor transportation in the central valley of California,
passes through Madera and Chowchilla. It connects
Madera County with the major cities in the Sacramento
and San Joaquin valleys. State Highway No. 152 -con-
nects Madera County with a direct route to the Pacific
Coast. State Highway No. 41 provides direct access to.
the-mountainous areas and to Yosemite National Park..

Nearly all farms and ranches in the valley and foothills
are served by paved county roads that join the Federal
and State highways. The distances from farms to trading
centers in 1950, and the kinds of roads between farms and
trading centers, were as follows:

Distance to trading center visited most frequently:

Less than 1 mile__..._ P farms.___ 74
lTtodmiles._ ... i _ ... .. farms__._ 538
Sto9miles._____________ ... farms._._ 551
10 or more miles__ .. ___________________ farms.___ 687

Average distance reported. ... _ . _._____ miles_.__ 10

Distance over dirt or unimproved roads:

00to0.2mile. ... __ . _____________ farms_.___ 1, 364
03to09mile__._______________________ farms._. . _ 138
10tod49miles. . ___ .. . ... farms. ___ 128
5.0 or more miles____ . _______________ farms. . _. 50

Average distance reported. ... ________ miles.... 0.5
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Kind of road on which farm is located:

Hard surface__ . _________ . ____________._ farms____ 1, 601
Gravel, shell, or shale_ . _________________ farms_ .. _ 6
Dirt, or unimproved__.__________________ farms__._ 241

Paved and graded roads extend to parts of the higher
mountains, but many of these roads are not maintained
throughout the year. The more remote sections of the
mountains are accessible only by trails.

Community Facilities

Public schools are available to all of the populated
areas in Madera County. There are high schools at
Chowechilla, at Madera, and at Raymond. Many students
living in the foothills attend Sierra Union High School
near Auberry, in Fresno County, and some from the west-
ern part of Madera County attend Dos Palos Union High
School, which is also in Fresno County.

In each of the larger communities there are one or
more grammar schools. Numerous grammar schools are
scattered throughout the rural areas. Most of the rural
school districts have school bus service.

The Madera County Free Library has its main library
in Madera and more than a score of branches distributed
throughout the county.

Adequate medical facilities are available in Chowchilla,
Madera, and North Fork. There is a tuberculosis hospi-
tal at Ahwahnee that is maintained by Madera County
and two neighboring counties.

All of the communities and farms in the irrigated part
of the county have access to electric power. The range
and grainland areas have good electric power facilities,
considering the sparse population. Telephone service is
available to most parts of the county.

Many of the rural communities have recreation halls;
the larger communities have theatres and other centers of
recreation. Qutdoor recreation is afforded by Sierra Na-
tional Forest, in which there are many lakes and streams;
Millerton Lake on the San Joaquin River; Yosemite Na-
tional Park; and Devil Postpile National Monument.

Industries

Most of the industries in. Madera County are directly
concerned with the production or processing of agricul-
tural products.

The Yosemite Cooperative Winery and the Madera
Winery are located near the city of Madera. The Madera
Winery is one of the largest wineries in the world.

Near Madera there are olive processing plants, grain
mills, fruit dehydrators, potato and tomato packing
houses, and an alfalfa-meal processing plant.
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Throughout the irrigated area there are numerous cot-
ton gins. At Chowchilla there is a large plant that ex-
tracts cottonseed oil. The Danish Creamery Association
makes butter, evaporated milk, and powdered milk in a
large plant in Chowchilla.

In the lower foothills decorative flagstone is cut from
numerous small quarries. Near Friant Dam pumice is
quarried and made into bricks. Granite from quarries
near Knowles and Raymond has been used to build some
of the finest buildings in the West.

Hydroelectric power is generated at several places in
the Sierra Nevada and is distributed by private utility
companies.

In the western part of Madera County, natural gas
wells are in production, and exploration for more natural
gas and petroleum is going on at present.
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GUIDE TO MAPPING UNITS

Soil Name

Ahwahnee and Auberry coarse sandy loams, 8 to 15 percent slopes______
Ahwahnee and Auberry coarse sandy loams, 15 to 30 percent slopes.____
Ahwahnee and Auberry rocky coarse sandy loams, 3 to 8 percent slopes.
Ahwahnee and Auberry rocky coarse sandy loams, 8 to 30 percent slopes. -
Ahwahnee and Auberry rocky coarse sandy loams, 30 to 45 percent slopes.
Ahwahnee and Auberry very rocky coarse sandy loams, 15 to 30 percent
slopes.
Ahwahnee and Auberry very rocky coarse sandy loams, 30 to 75 percent
slopes.
Ahwahnee and Vista coarse sandy loams, 3 to 8 percent slopes_ .. _____.
Ahwahnee and Vista coarse sandy loams, 8 to 15 percent slopes_ . ____.__
Ahwahnee and Vista coarse sandy loams, 15 to 30 pereent slopes______.
Ahwahnee and Vista rocky coarse sandy loams, 3 to 8 percent slopes.___
Ahwahnee and Vista rocky coarse sandy loams, 8 to 30 percent slopes.__
Ahwahnee and Vista rocky coarse sandy loams, 30 to 45 percent slopes..
Ahwahnee and Vista very rocky coarse sandy loams, 15 to 30 percent
slopes.
Ahwahnee and Vista very rocky coarse sandy loams, 30 to 75 percent
slopes.
Alamo clay, 0 to 1 percent slopes_ . .
Atwater loamy sand, 0 to 3 percent slopes_ _____ .. ... ...
Atwater loamy sand, 3 to 8 percent slopes__ . _ . ____.____..___
Atwater loamy sand, moderately deep and deep over hardpan, 0 to 3 per-
cent slopes.
Atwater loamy sand, moderately deep and deep over hardpan, 3 to 8 per-
cent slopes,
Bear Creek loam, 0 to 3 percent slopes___ ...
Borden fine sandy loam, 0 to 1 percent slopes_.______._ ... ________._.__
Borden fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes_ ...
Borden loam, 0 to 1 percent slopes-._ . . ..
Borden loam, slightly saline-alkali, 0 to 1 percent slopes_________.._____
Buchenau fine sandy loam, 0 to 3 percent slopes___.___._______._.______
Buchenau fine sandy loam, slightly saline-alkali, 0 to 3 percent slopes__ .
Buchenau fine sandy loam, strongly saline-alkali, 0 to 3 percent slapes._ -
Buchenau loam, 0 to 3 percent slopes. - -« ...
Cajon loamy sand, 0 to 1 percent slopes__ ... .-
Cajon loamy sand, slightly saline-alkali, 0 to 1 percent slopes_...._..___
Cajon loamy sand, moderately saline-alkali, 0 to 1 percent slopes.__._._
Cajon loamy sand, strongly saline-alkali, 0 to 1 percent slopes____._____
Calhi loamy sand, slightly alkali, 0 to 8 percent slopes_ .. __.______.____
Calhi loamy sand, moderately alkali, 0 to 8 percent slopes_.____________
Calhi loamy sand, moderately deep and deep over silt, slightly saline-
alkali, § to 3 percent slopes.
Calhi loamy sand, moderately deep and deep over silt, moderately saline-
alkali, 0 to 3 percent slopes.
Calhi loamy sand, moderately deep and deep over silt, strongly saline-
alkali, 0 to 3 percent slopes.
Calhi loamy sand, moderately deep and deep over silt, slightly saline-
alkali, 3 to 8 percent slopes.
Calhi loamy sand, moderately deep and deep over silt, moderately saline-
alkali, 3 to 8 percent, slopes.
Calhi loamy sand. shallow over hardpan variant, maderately saline-
alkali, 0 to 1 percent slopes.
Chino clay loam, 0 to 1 percent slopes_ _ ... .. _____
Chino clay loam, slightly saline-alkali, 0 to 1 percent slopes. ___.______
Chino clay loam, moderately saline-alkali, 0 to 1 percent slopes__._____
Chino fine sandy loam, 0 to 1 percentslopes_.___________________.____
Chino fine sandy loam, slightly saline-alkali, 0 tao 1 percent slopes....__
Chino fine sandy loam, moderately saline-alkali, 0 to 1 percent slopes__
Chino loam, 0 to 1 percent slopes____ __ . ______.__
Chino loam, slightly saline-alkali, 0 to 1 percent slopes_._____.________.
Chino loam, moderately saline-alkali, 0 to 1 percent slopes._._.._.._.___
Chino loam, strongly saline-alkali, 0 to 1 percent slopes____._______.____
Coarsegold loam, 8 to 30 percent slopes_ - _ _ ... ____.____
Coarsegold loam, 45 to 75 percent slopes_ - - .- . ___________
Coarsegold rocky loam, 15 to 30 percent slopes_ ... . _____.._
Coarsegold rocky loam, 30 to 75 percent slopes. ... .. _________.
Columbia fine sandy loam, 0 to 1 percent slopes__.. .. _____________
Columbia fine sandy loam, moderately deep and deep aver hardpan, 0 to 1
percent slopes.
Columbia fine sandy loam, moderately deep and deep over Temple soils
0 to 1 percent slopes.
Columbia loamy sand, 0 to 1 percent slopes_._ . . .______
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MADERA AREA, CALIFORNIA

GUIDE TO MAPPING UNITS—Continued

Soil Name

Columbia loamy sand, over Temple soils, 0 to 1 percent slopes_________
Columbia sandy loam, 0 to 1 percent slopes__.____________________.___._
Columbia sandy loam, moderately deep over sand, 0 to 1 percent slopes_
Columbia soils, channeled, 0 to 8 percent slopes__ .. ________________
Cometa gravelly sandy loam, 3 to 8 percent slopes_______ . _____
Cometa loam, 3 to 8 pereent slopes_._______________________________
Cometa sandy loams, 0 to 3 percent slopes_________________________.__
Cometa sandy Joams, 3 to 8 percent slopes_____ . ______ __________
Cometa sandy loams, 8 to 15 percent slopes. ... ___________
Cometa-Whitney sandy loams, 3 to 8 percent slopes_ - .. _________
Cometa-Whitney sandy loams, 8 to 15 percent slopes_ - _______________
Corning gravelly loam, 0 to 3 percent slopes_ .. _ ___________
Corning gravelly loam, 3 to 8 percent slopes_ ________________________
Daunltan fine sandy loam, 3 to 8 percent slopes__________ . _______
Daulton fine sandy loam, 8 to 30 percent slopes._____________________
Daulton fine sandy loam, 30 to 45 percent slopes. .. . _______
Daulton loam, 8 to 30 percent slopes________________________________
Daulton rocky fine sandy loam, 3 to 8 percent slopes__________________
Danlton rocky fine sandy loam, 30 to 45 percent slopes________________
Delhi sand, 0 to 3 percent slopes_ . - __________________________._____
Delhi sand, 3 to 8 percent slopes_ _ ... ... __________.____________
Delhi sand, moderately deep and deep over hardpan, 0 to 3 percent slopes_
Dinuba fine sandy loam, 0 to 1 percent slopes__________ ____________.
Dinuba loam, 0 to 1 pereent slopes._ - . _ . _________________________
Dinuba-El Peco fine sandy loams, slightly saline-alkali, Q0 to 1 percent
slopes.
Dinuba-El Peco fine sandy loams, moderately saline-alkali, 0 to 1 percent
slopes.
Dinuba-El Peco loams, slightly saline-alkali, 0 to 1 percent slopes_ . _ _____
Dinuba-El Peco loams, moderately saline-alkali, 0 to 1 pereent slopes_ . _
El Peco-Dinuba fine sandy loams, strongly saline-alkali, 0 to 1 percent
slopes.
Foster clay loam, 0 to 1 percent slopes__________ e
Foster clay loam, slightly saline-alkali, 0 to 1 percent slopes_ . _________
Foster clay loam, moderately saline-alkali, 0 to 1 percent slopes________

Foster loams, 0 to 1 percent slopes.____ . __________________________

Foster loams, slightly saline-alkali, 0 to 1 percent slopes__._____________

Foster loams, moderately saline-alkali, 0 to 1 percent slopes____________

Foster loams, strongly saline-alkali, 0 to 1 percent slopes__ ____________

Foster loams, sandy substratum, 0 to 1 percent slopes_________________

Foster loams, moderately deep and deep over Temple soils, O to 1 percent
slopes.

Foster loams, moderately deep and deep over Temple soils, moderately
saline-alkali, 0 to 1 percent slopes.

Foster-Chino loams, strongly saline-alkali, 0 to 1 percent slopes__ ______

Fresno and El Peco fine sandy loams, slightly saline-alkali, 0 to 1 percent
slopes.

Fresno and El Peco fine sandy loams, moderately saline-alkali, 0 to 1
pereent slopes.

Fresno and El Peco fine sandy loams, strongly saline-alkali, O to 1 percent
slopes.

Fresno and El Peco loams, slightly saline-alkali, 0 to 1 percent slopes.__._.

Fresno and El Peco loams, moderately saline-alkali, 0 to 1 percent slopes_ _

Fresno and El Peco loams, strongly saline-alkali, O to 1 percent slopes_____

Fresno, El Peco, and Chino soils, slightly saline-alkali, 0 to 1 percent
slopes.

Fresno, El Peco, and Chino soils, moderately saline-alkali, 0 to 1 percent
slopes.

Fresno, El Peco, and Lewis soils, moderately saline-alkali, 0 to 1 percent
slopes.

Fresno, El Peco, and Lewis soils, strongly saline-alkali, 0 to 1 percent
slopes.

Fresno, El Peco, and Pozo soils, slightly saline-alkali, 0 to 1 percent slopes_

Fresno, El Peeo, and Pozo soils, moderately saline-alkali, 0 to 1 percent
slopes.

Grangeville fine sandy loam, 0 to 1 percent slopes_ ___________________

Grangeville fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes__ __

Grangeville fine sandy loam, over Traver soils, 0 to 1 percent slopes___ . ___

Grangeville fine sandy loam, over Traver soils, slightly salinc-alkali, 0 to
1 percent slopes.

Grangeville fine sandy loam, moderately deep and deep over Temple soils,
0 to 1 percent slopes.

Grangeville fine sandy loam, deep over hardpan, 0 to 1 percent slopes_ __ __

Grangeville fine sandy loam, deep over alkali hardpan, 0 to 1 percent
slopes.
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SOIL SURVEY, 1951, NO. 11

GUIDE TO MAPPING UNITS—Continued

Soil Name
Grangeville fine sandy loam, deep over alkali hardpan, slightly saline-
alkali, 0 to 1 percent slopes.
Grangeville sandy loam, 0 to 1 percent slopes__ ... ___________.____
Grangeville sandy loam, slightly saline-alkali, 0 to | percent slopes...__
Gravel pits - oo oo
Greenfield coarse sandy loam, 0 to 3 percent slopes. . . ... .___
Greenfield coarse sandy loam, 3 to 8 percent slopes__ .. ... ______..
Greenfield fine sandy loam, 0 to 3 percent slopes__ _ . .. ______.
Greenfield fine sandy loam, 3 to 8 percent slopes_ _ . .. .. __.__
Greenfield sandy loam, 0 to 3 percent slopes_ . .- _______
Greenfield sandy loam, 3 to 8 percent slopes_ . .o _________
Greenfield sandy loam, moderately deep and deep over hardpan, 0 to 3 per-
cent slopes.
Greenfield sandy loam, moderately deep and deep over hardpan, 3 to 8
percent slopes.
Hanford fine sandy loam, 0 to 1 percent slopes_ .- ... __________
Hanford fine sandy loam, moderately deep and deep over hardpan, 0 to 1
percent slopes.
Hanford (Ripperdan) fine sandy loam, shallow variant, 0 to 3 percent slopes.
Hanford (Ripperdan) fine sandy loam, moderately deep and deep over silt,
0 to 3 percent slopes.
Hanford gravelly sandy loam, 3 to 8 percent slopes. - -
Hanford sandy loam, 0 to 3 percent slopes___ .. ___.____.__.
Hanford sandy loam, moderately deep and deep over hardpan, 0 to 3 per-
cent slopes.
Hanford sandy loam, moderately deep over sand, 0 to 3 percent slopes. -
Hideaway very stony loam, 0 to 8 percent slopes_- ... . _______
Hideaway very stony loam, 15 to 30 percent slopes.. .. ._.________.___
Hildreth sandy clay, 0 to 3 percent slopes_ _ _ .. __._..___.
Hildreth-San Joaquin complex, 0 to 8 percent slopes_ .. ... ___.._.
Holland sandy loam, 15 to 30 percent slopes__ ... __.__.___.
Holland sandy loam, 30 to 45 percent slopes .- ... . __.________
Holland rocky sandy loam, 30 to 45 percent slopes._. ... __.___..__
Hornitos gravelly sandy loam, 3 to 8 percent slopes_.._ .. ____._._____
Hornitos gravelly sandy loam, 8 to 30 percent slopes_ - _____________.
Hornitos very rocky sandy loam, 8 to 30 percent slopes. _ - __.__._..__
Jesbel clay, 0 to 3 percent slopes._ _ ..
Jesbel gravelly clay, 3 to 8 percent slopes_._ .. ________._______
Jesbel gravelly clay loam, 0 to 3 percent slopes_ ... ______________
Lewis loam, slightly saline-alkali, 0 to 1 percent slopes_ ___.__.._.______
Lewis loam, moderately saline-alkali, 0 to 1 percent slopes_--_.________
Madera fine sandy loam, 0 to 3 percent slopes_ ... - ...
Madera loam, 0 to 3 percent slopes._ .. .. ..
Madera-Alamo complex, 0 to 1 percent slopes__ . ... ___.__
Madera-Lewis complex, slightly saline-alkali, 0 to 1 percent slopes_.__._..-
Marguerite clay loam, 0 to 3 percent slopes.__.._..____ e
Marguerite clay loam, moderately saline-altkali, 0 to 3 percent slopes-..-_
Marguerite loam, 0 to 3 percent slopes_ ... e e
Marguerite loam, slightly saline-alkali, 0 to 3 percent slopes. ____._.___
Marguerite loam, moderately saline-alkali, 0 to 3 percent slopes.....___
Montpellier coarse sandy loam, 3 to 8 percent slopes____________..___
Montpellier coarse sandy loam, 8 to 15 percent slopes_. .. ____.___
Pachappa fine sandy loam, 0 to 1 percent slopes._- ... .oo .o ___
Pachappa fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes_-_
Pachappa sandy loam, 0 to 1 percent slopes____. .. ______________
Pachappa sandy loam, slightly saline-alkali, 0 to 1 percent slopes._-____
Pachappa sandy loam, moderately deep and deep over hardpan, slightly
saline-alkali, 0 to 1 percent slopes.
Porterville clay, 0 to 3 percent slopes_ _ .. __.__
Porterville clay, 3 to 8 percent slopes_ _ - ..o .. ..__
Porterville rocky clay, 3 to 8 percent slopes__._ ... _.________
Pozo clay loam, 0 to 1 percent slopes. - - - _- RSP
Pozo clay loam, slightly saline, 0 to 1 percent slopes_ __ .- ___._._._ ——-
Pozo clay loam, moderately saline, 0 to 1 percent slopes_._._ ... __.__
Pozo clay loam, strongly saline, O to 1 percent slopes..._. . ._._____
Pozo loam, 0 to 1 percent slopes_ . oo
Pozo loam, slightly saline, 0 to I percentslopes_ . _ .- _____________
Pozo loam, moderately saline, 0 to 1 percent slopes. ... _______
Pozo loam, strongly saline, 0 to 1 percent slopes______ S,
Ramona sandy loam, 0 to 3 percent slopes_._.. - _________
Ramona sandy loam, 3 to 8 percent slopes__ ... __ .. ______
Ramona sandy loam, deep over hardpan, 0 to 3 percent slopes_________
Raynor clay, 0 to 3 percent slopes. - - - ..
Raynor clay, 3 to 8 percent slopes___ .. . ... ___
Redding gravelly loam, 0 to 3 percent slopes - ... .. ._________
Redding gravelly loam, 3 to 15 percent slopes__ .. __.____.__.
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GUIDE TO MAPPING UNITS—Continued

Sotl Name

Redding gravelly sandy loam, 3 to 15 percent slopes_ .. ..__________
Redding-Raynor complex, 3 to 15 percent slopes_ - - __________________
Riverwash_____________ o ___.
Rock land, Hornitos soil material _.._______________________________
Rocklin rocky sandy loam, pumiceous variant, 3 to 8 percent slopes._ . _ _
Rocklin rocky sandy loam, pumiceous variant, 8 to 30 percent slopes_ _ _
Rossi clay loam, slightly saline-alkali, 0 to 1 percent slopes____________
Rossi clay loam, strongly saline-alkali, 0 to 1 percent slopes_._____ .. ___
Rossi silt loam, slightly saline-alkali, 0 to 1 percent slopes_____________
Rossi silt loam, moderately saline-alkali, 0 to 1 percent slopes__________
Rossi silt loam, strongly saline-alkali, 0 to 1 percent slopes__.__________
San Joaquin sandy loams, 0 to 3 percent slopes_______________________
San Joaquin-Alamo complex, 0 to 3 percent slopes.____ . ____.______
San Joaquin-Whitney sandy loams, 0 to 8 percent slopes_ . . .- _________
Sesame loam, 3 to 8 percent slopes_____ _____________________________
Sesame loam, 8 to 15 percent slopes_ __.___._________________________
Sesame rocky loam, 8 to 15 percent slopes. . ________
Sesame rocky sandy loam, 3 to 8 percent slopes_ - _______ ... _______.
Sesame sandy loam, 3 to 8 percent slopes____________________________
Temple clay, 0 to 1 percent slopes. __ - ___________________._________._
Temple clay loam, 0 to 1 percent slopes_ . ________________________._._
Temple clay loam, slightly saline, 0 to 1 percent slopes________________
Temple loam, 0 to 1 percent slopes_ _ _______________________________
Temple loam, slightly saline, 0 to 1 percent slopes_ __ .- _.______._______
Terrace escarpments. .. ________________________:_____________
Tollhouse rocky coarse sandy loam, 30 to 75 percent slopes_ - -« - ___._
Trabuco loam, 15 to 45 percent slopes. ... _____ . ________________
Trabuco rocky loam, 8 to 15 percent slopes__ _ . _____________._________
Trabuco rocky loam, 45 to 75 percent slopes_ . ___ ... ____________
Traver loam, slightly saline-alkali, 0 to 1 percent slopes_ _ - - __________
Traver loam, moderately saline-alkali, 0 to 1 percent slopes. ...
Traver loam, strongly saline-alkali, 0 to 1 percent slopes____ .. ____.____
Traver-Chino complex, slightly saline-alkali, 0 to 1 percent slopes_ . ___ .
Traver-Chino complex, moderately saline-alkali, 0 to 1 percent slopes_ .
Traver, Fresno, and El Peco fine sandy loams, moderately saline-alkali,
0 to 1 percent slopes.
Traver, Fresno, and El Peco fine sandy loams, strongly saline-alkali, 0 to 1
percent slopes.
Trigo fine sandy loam, 3 to 8 percent slopes..__ .. ___ ... _______.
Trigo fine sandy loam; 8 to 15 percent slopes____ - ___ ... ________
Trigo-Cometa sandy loams, 3 to 8 percent slopes. .. ______.___
Tujunga loamy sand, 0 to 3 percent slopes___________________._._____
Tujunga loamy sand, 3 to & percent slopes_____ . __ . ___________
Tujunga loamy sand, moderately deep and deep over hardpan, 0 to 3
percent slopes.
Tujunga loamy sand, moderately deep and deep over silt, 0 to 3 percent
slopes.
Tujunga and Hanford soils, channeled, 0 to 8 percent slopes. ___._._____
Visalia fine sandy loam, 0 to 1 percent slopes_ _ - _____________________
Visalia sandy loam, 0 to 3 percent slopes_ .- _ . ________ . ________._
Visalia sandy loam, moderately deep over sand, 0 to 3 percent slopes..._ _
Vista-Sesame complex, 3 to 8 percent slopes_ _ . ___ ... _______________
Whiterock rocky fine sandy loam, 3 to 8 percent slopes_.___ ... ___
Whiterock rocky fine sandy loam, 30 to 45 percent slopes__________.__._
Whiterock very rocky fine sandy loam, 8 to 30 percent slopes- .- .- ___
Whitney fine sandy loam, 3 to 8 percent slopes__ ... ________________
Whitney fine sandy loam, 8 to 15 percent slopes___ . _________________
Whitney loam, 0 to 3 percent slopes_ _ _ ____________________________._
Whitney loam, 3 to 8 percent slopes. - ___________________________.
Whitney loam, 8 to 15 pereent slopes_ - ________.______________._____
Whitney sandy loam, 15 to 30 percent slopes, eroded__________________
Whitney and Rocklin gravelly sandy loams, 3 to 15 percent slopes_.____
Whitney and Rocklin sandy loams, 3 to 8 percent slopes_ - - o~ __._
Whitney and Rocklin sandy loams, 8 to 15 percent slopes_ __ . ___._____
Whitney-Trigo fine sandy loams, 3 to 8 percent slopes_ ... _._.___
Wunjey very fine sandy loam, slightly saline-alkali, 0 to 1 percent slopes..
Wunjey very fine sandy loam, moderately saline-alkali, 0 to 1 percent
slopes.
Wunjey very fine sandy loam, strongly saline-alkali, 0 to 1 percent slopes_
Wunjey very fine sandy loam, strongly saline-alkali, channeled. 1 to R
percent slopes.
Zaca clay, 3 to 8 percent slopes. . - ... __________ .. _______.._..

* U.S. GOVERNMENT PRINTING OFFICE: 1990-281-364/20043
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Accessibility Statement

This document is not accessible by screen-reader software. 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.

Nondiscrimination Statement

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 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
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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