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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
Bureau oF Sorvs,
Washington, D. C., February 24, 1917.

Sir: In the extension of the soil survey in the State of California
during the field season of 1915 a survey was undertaken in the Pasa-
dena area. This work was done in cooperation with the University
of California, and the selection of the area was made after confer-
ence with State officials.

I have the honor to transmit herewith the manuscript report and
map covering this work and to request their publication as advance
sheets of Field Operations of the Bureau of Soils for 1915, as author-
ized by law.

Respectfully,

Mivron WaITNEY,
Chief of Bureau.

Hon. D. F. Housron,
Secretary of Agriculture.
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SOIL SURVEY OF THE PASADENA AREA, CALIFORNIA.

By E. C. ECKMANN, of the U. S. Department of Agriculture, In Charge, and
C. J. ZINN, of the University of California.—Area Inspected by MACY H,
LAPHAM.

DESCRIPTION OF THE AREA.

The Pasadena area, situated in southern California, includes the
San Gabriel Valley and that part of the Cucamonga Plains lying
west of Ontario, together with parts of the lower slopes of the adja-
cent San (abriel Mountains to the north, of the San Rafael Hills
on the west, and of the Puente Hills on the south. The eastern boun-
dary of the area is formed by the meridian of 117° 40" west longi-
tude. The area lies partly in San Bernardino County, but mainly in
Los Angeles County. A small part of
the area at the north is included in the
Angeles National Forest. The Pasadena
area comprises approximately 423 square
miles, or 270,720 acres.

The physiographic features of the area

include high mountains, low hills, plains,
and valleys. The San Gabriel Valley lies
in a basin inclosed between high moun-
tains on the north and low hills on the
west, south, and east. In the east the
area includes the western part of the
Cucamonga Plains, lying between the San gy 1 sxetch map showing
(Gabriel Mountains on the north and the location of the Pasadena
Puente Hills on the southwest. The San area, California.
Jose Hills form the barrier separating the San Gabriel Valley on the
west from the Cucamonga Plains to the east. Easy communication
between these two principal divisions is afforded by the low, wide
pass north of the San Jose Hills and by the long headwater valley
of the San Jose Creek to the south.

On the north the area includes part of the lower slopes of the
rugged San Gabriel Mountains, which in general trend east and
west. These mountains attain an elevation of about 6,000 feet above
sea level. They are dissected by numerous large canyons that open
into the main valleys. Their slopes are usually steep and are partly
covered with forest, but supply some pasturage.

6
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The Puente Hills extend from the southwestern corner of the
area in a southeasterly direction toward the Santa Ana River, which
follows a course to the southeast, outside the area. These hills are
represented by only a narrow spur in the western part of the area,
but broaden out toward the southeast. They are rolling, with mod-
erately smooth slopes, treeless, and include land suitable for grain
growing and pasturing. They reach elevations of 1,000 to 1,400 feet
above sea level.

The San Rafael Hills, which form part of the western boundary
of the area, are generally rough and covered with a brushy growth.
These hills are not used for agriculture. The San Jose Hills and
some outlying associated ridges and spurs lying wholly within the
area, attain elevations of 1,300 feet or more above sea level. These
hills have moderate slopes, similar to the Puente Hills, and like
them include land suitable for grain production and for pasture.
The San Jose Hills in their eastern extremity are rough and stony
and are but little used for agriculture.

The San Gabriel Valley is the most important agricultural sec-
tion of the area. It consists of broad, occasionally dissected, allu-
vial fans that descend with decreasing slope from the steep and
rugged mountains on the north and from the Puente and San Jose
Hills on the south and east toward the main channel of the San
Gabriel River. The San Jose Valley is an important tributary to
the San Gabriel Valley, which it joins at Puente. La Canada Valley
is a high, partially isolated valley in the extreme northwestern part
of the area.

That part of the Pasadena area lying east of the San Jose Hills
and including the western extremity of the Cucamonga Plains is
very similar to the San Gabriel Valley in general topography. The
alluvial fans extend southeastward from the mountains on the north
and from the San Jose Hills on the west toward the course of the
Santa Ana River.

There is a wide range in elevation within the area, with extremes
of 234 feet above sea level near La Puente School, in the southern
part, and of over 2,000 feet just north of La Crescenta, in the north-
western part. The elevation above sea level at Pasadena is 850 feet,
at Sierra Madre 1,000 feet, and at Lordsburg 1,059 feet.

The Pasadena area as a whole is well drained. The surplus waters
from a large extent of mountain land to the north and hill land on
the west and east and from the area itself are disposed of through
three principal drainage systems. The San Gabriel River drains
most of the area. The Arroyo Seco is the main drainage way in the
extreme western part, and Chino Creek in the eastern part.

Some of the larger streams of the area carry water the year round
throughout their courses, but the greater number are intermittent.
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Streams issuing from the canyons in the high mountains at the
north in some cases disappear in the valley sands and in other cases
are diverted for irrigation purposes. While the drainage systems
are able to handle the ordinary run-off from the mountains and
valleys, an unusual amount of precipitation results in damaging
overflows.

The Pasadena area lies in a densely populated section of southern
California, and the population is rapidly increasing. As the survey
is not coextensive with any civil division, the exact population can
not be stated, but the density of population is probably about that
of Los Angeles County, which, according to the census of 1910, is
124 persons to the square mile, or considering only the rural popu-
lation, 22.7 persons to the square mile. The inhabitants are chiefly
native whites. The more important foreign nationalities represented,
in the order of their numbers, are German, Canadian, English, and
Mexican. In general, the inhabitants of other extraction live in the
larger cities and towns.

Owing to the attractive natural conditions the western, north-
western, and northern parts of the area comprise many cities and
towns. As far east as Eaton Wash, from the mountains at the north
to the low hills on the south, the western part of the area has been
platted into city and town lots. From Eaton Wash to Claremont
incorporated cities extend over the mountain foot slopes and allu-
vial fans in an almost continuous belt. Much of the land between the
corporate limits of the cities and towns is used for sites for resi-
dences, hotels, and sanitariums. These frequently are located high
up on the mountain slopes or well back in the canyons.

Pasadena, with a population of 80,291 situated in the western
part of the area, is the principal city. It is the chief commercial
center and also is noted for its tourist accomodations and fine resi-
dences. South Pasadena, with a population of 4,649, adjoins Pasa-
dena on the south. It is chiefly a residence city. Alhambra, lying
next to South Pasadena, is another attractive residential city, with
a population of 5,021. Extending south from Alhambra to the foot-
hills is Ramona, one of the new residential centers of the area. San
Gabriel lies east of Alhambra; a large part of the population of this
town consists of Mexicans.

Sierra Madre, with a population of 1,303; Monrovia, with 3,576
inhabitants; Azusa, with 1477; Lordsburg, with 954; and Clare-
mont, with 1,114, as well as Duarte, Glendora, San Dimas, and
Arcadia, are situated in the northern foothill belt. These towns are
centers of the citrus-fruit industry and nearly all have fruit-packing
plants,

1 Statistics of population are taken from 1910 census.
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Pomona, situated in the eastern part of the area, is the second
largest town, with 10,207 inhabitants. It is an important commer-
cial place and the center of an extensive citrus-growing district.
Chino, with 1,444 inhabitants, also situated in the eastern part of
the area, has a large beet-sugar factory. Covina, with a population
of 1,652, is situated in the center of the area. A large citrus-fruit
district has been developed about this town. Puente, Elmonte,
Savannah, and Walnut are the centers of the walnut, grain, alfalfa,
and truck producing districts of the area. Montrose, La Crescenta,
and La Canada are small towns or rural communities in La Canada
Valley.

Besides the places enumerated, a small part of the city of Los
Angeles lies within the area, and many small villages and shipping
stations are found along the railroads.

A network of steam and electric transportation lines reaches nearly
all parts of the area. The main lines of the Southern Pacific; the
Atchison, Topeka & Santa Fe; and the Los Angeles & Salt Lake
systems traverse it in a general east and west direction. The Pacific
Electric Railway Co. operates a system of electric lines that connects
all parts of the area with Los Angeles and other cities and towns.

A public-road system including main highways of model construc-
tion connects the principal centers of population, and easy transpor-
tation by automobile or horse-drawn vehicles to all parts of the area
is available. The roads can be traveled at all seasons of the year,
and regular routes of travel have been established by motor vehicles
between the principal centers. The motor vehicle has replaced the
horse to a great extent, and much of the hauling that was formerly
done by railroads is now done by motor trucks.

Los Angeles and other southern California centers of population,
in addition to the cities and towns within the area, constitute the
chief local markets for the agricultural products. The citrus-fruit
and nut production is distributed throughout the United States and
other countries. There is a ready local market for hay, truck, and
dairy and poultry products. The sugar beets grown are disposed of
within the area. Fruit-packing houses, canneries, and various fac-
tories are numerous.

CLIMATE.

The climate of the Pasadena area, like that of southern California
in general, is subtropical and semiarid, and is characterized by a
wet and a dry season. Pleasant weather prevails throughout almost
the entire year. The days in summer and fall are moderately warm,
but the nights are cool. During the winter and early spring, when
most of the precipitation occurs, the weather is usually cool, although
warm days are not uncommon. More than 200 clear days a year are
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to be expected. The climate of the interior portion of the area, espe-
cially in the San Gabriel Valley, is somewhat warmer in summer
than in the region between the low hills and the coast, but less fog
and fewer strong winds occur. In spring and early summer light
fogs frequently drift over the area in the evening, remaining until
the middle of the next forenoon. Mild sea breezes frequently blow,
especially in the southern part of the area, in the afternoons and
evenings.

The Pasadena area is favored with a climate suited to crops that
are very sensitive to frost. Certain parts of the area are especially
adapted to such plants. The broad foothill belt lying along the
base of the San Gabriel Mountains is a noted thermal belt, and there
are smaller, similar areas at the base of the low sedimentary hills.
While freezes are not unknown here, the topography and slope tend
to prevent their occurrence. The settling of the colder air in the
trough of the valley and the rise of the warmer air often prevents
frosts in these thermal belts while they are damaging at lower ele-
vations,

The latest killing frost in the spring recorded at Chino occurred
on March 4, and the earliest in the fall on November 21. Parts of
the area, however, are occasionally free from frost throughout the
year, and in other places only a few frosts occur. Smudging, when
necessary to prevent injury from frost, is practiced quite extensively.
A number of seasons may pass without necessity for frost protection,
but most of the growers of citrus fruits maintain equipment for
smudging or orchard heating.

Hailstorms sometimes occur, but their effects are entirely local.
The precipitation comes in the form of snow only on the higher
mountains. Severe electrical storms are almost unknown.

The congenial climate attracts large numbers of tourists and health
seekers to the region annually, and to it is in large measure attribut-
able the rapid growth in population that has taken place.

A table showing the mean monthly, seasonal, and annual tempera-
ture and precipitation at Azusa and Chino is given on page 10. The
weather conditions at Azusa, in the San Gabriel Valley, are typical
of those of the citrus belt at the base of the San Gabriel Mountains,
while those at Chino are characteristic of those prevailing farther
out in the valley. While the elevation at Azusa is somewhat lower
than at Chino, the former station shows a slightly higher tempera-
ture and a little heavier rainfall than does that at Chino. In the
driest year recorded at Azusa the total precipitation amounted to
11.19 inches and in the wettest year 29.42 inches. The driest year
on record at Chino had only 6.45 inches of rainfall, and the wettest
year 27.32 inches,

84329°—17——2
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Mean monthly, seasonal, and annual temperature and precipitation at Azuse

and Chino.
Azusa (elevation, 540 | Chine (elevstion, 714
feet). feat).
Month, -
Tempers- | Rainfall, | TeMP™ | Rampall,
°F. Inches. °F. Inches.
DECOMDET. . ...e'eneeneenemaneretaeienienaeaaaas 53.9 L4 52.2 1.90
LN () P 53.0 3.91 51.1 3.96
0151 (- o R 5.7 3.25 53.4 2.59
Winter. . .. oo e 53.5 8.57 52.2 8.45
March........... e e eaaee e s 56.3 4.28 55.3 3.74
APriL i i 60.1 1.00 60.8 .48
D 5 62.5 .93 85.4 .48,
12707 1 0V A 59.6 6.21 60.5 4.68
June. ..o e .- 68.0 .15 72.2 .03
L35 1S U T T34 00 7.7 .02
August. ... 73.8 .08 76.4 .02
[S170100 11T DR 71.7 .23 75.4 .07
September. .. ... i i 710 .28 72.3 .10
(02717 S SRS 85.6 1.01 65.3 .79
November. . ... i, 59.0 1.56 57.0 1.33
0 | Y 65.2 2.8 61.9 2.22
D 62.5 17.86 63.2 15. 42
|
AGRICULTURE.

Agriculture in the Pasadena area, and in Southern California in
general, began about 1773 with the planting of small gardens at the
San Gabriel Mission, and the growing of wheat, corn, and barley
on a small scale in the San Gabriel Valley. Because of the lack of
knowledge concerning the weather conditions and proper methods
of irrigation, crops at first were often failures, in many cases being
drowned out if planted too near the stream channels or suiccumbing
to drought if planted too far away.

Large tracts of land were granted to individuals by the Mexican
Government. These large grants were used exclusively for grazing.
Cattle raising, which was at first extensively carried on, was later
superseded by the raising of sheep. The cattle, introduced from
Mexico, were of poor quality. About 1850, when gold camps were
established throughout the State, an impetus was given to agri-
culture. These camps furnished a market both for the grain that
could be produced in the valleys and for the live stock that pre-
viously, because of the lack of transportation facilities and markets,
was frequently slaughtered for the hides alone.
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In the latter part of the eighteenth century it was found that
European varieties of grapes could be grown with profit, and ex-
tensive plantings were made. Among the early varieties introduced
were the Mission, Sonoma, Zinfandel, and Reisling. With the de-
velopment of citrus-fruit growing and the extension of irrigation
about 1870, viticulture began to wane, and at the present time it is
an interest of minor importance.

The important agricultural interests of the Pasadena area at the
present time are of several types. Truck crops are grown to some
extent for home consumption, and the forage produced and part.of
the hay crop are used in the local agricultural industries, but in
general the crops produced are grown almost exclusively for sale.
It is evident that topographic position, location with reference to
towns and markets, and the general soil and climatic conditions are
the principal factors that affect the distribution of the crops. The
principal crops, grown largely as a source of income, named in the
uvrder of their importance, are fruits, nuts, hay and forage crops,
vegetable and truck crops, and cereals. Both citrus and deciduous
fruits are grown. The former include mainly the orange and
lemon, grapefruit and limes being grown to a small extent. The
principal varieties of oranges grown are the Washington Navel and
the Valencia. English walnuts are the chief nut crop. Of the
deciduous fruits the peach and apricot are the most important.
There is a small acreage in apples. A few vineyards, remnants
of the early extensive plantings, are still productive.

Orange and lemon production has been developed in the high
alluvial-fan belt on the southern slopes of the San Gabriel Moun-
tains, between the Eaton and San Antonio Washes, mainly in the
vicinity of Pomona, Claremont, Lordsburg, San Dimas, Glendora,
Duarte, Azusa, and Covina. There are rather large orchards in
the vicinity of Monrovia, south of Puente, and at San Marino, and
scattered plantings have been made elsewhere throughout the area
where conditions are favorable. Oranges are a much more im-
portant crop than lemons. The lemon groves are usually scattered
throughout the citrus belt. Thers are, however, many large plant-
ings of lemons, especially at Glendora and San Dimas and east of
Covina. Large packing houses for handling the citrus fruits have
been established in or near the larger areas of production.

In setting out the orchards, perhaps more attention has been
given to selecting land favorably situated with reference to frost
occurrence and facility of irrigation than to the character of the
soil. Orchards in excellent condition exist upon soils ranging in
texture from very light to heavy. The land selected for orange
groves has in general included moderately uniform and even slopes
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ranging from gentle to steep. Many of the more recent citrus plant-
ings on the lighter textured and more stony and sandy soils have
consisted of lemons. (See PlateI, figs.1and2.) Transported soils of
recent deposition, and those of the older valley-filling deposits, in
which some of the transported material has undergone weathering,
have been used almost exclusively for citrus planting. The residual
soils, those derived through the disintegration from consolidated
rocks in place, are used but little, except in a few instances where
a water supply is available.

Much care is used by the citrus-fruit growers in selecting varieties,
growing the nursery stock, budding, planting, and looking after
the trees. The prevailing method of propagating citrus trees is
budding upon seedlings of the sour orange, sweet orange, and pom-
elo. Trees are set out one or two years after budding. The square
or rectangular system of planting, with the trees set 20 or 25 feet
apart, is commonly followed at present, but plantings in the triangu-
lar, quincuncial, and hexagonal systems have been made. Clean
cultivation is given throughout the spring and summer. Cover
crops, consisting of vetch, alfalfa, clovers, and grasses, are seeded
in the late summer, to remain until early spring, when they are
plowed under. Considerable expenditures are made for stable
manure and commercial fertilizers. Heavy applications of rotted
barnyard manure are made by many growers in the spring where
this material can be obtained from the cities at a reasonable price.
The lighter textured soils, especially, require the adding of or-
ganic matter, which is supplied to a large extent in the form of
manure. Commercial fertilizer, applied twice a year or oftener,
in the spring or summer, usually consists of sodium nitrate, dried
blood, and tankage. Fertilizers containing other ingredients are also
used.

Much water is required by citrus orchards at all seasons of the
year, and irrigation, according to reports of growers in various
sections of the area, entails a cost ranging from $6 to $20 an acre.
Irrigation is practiced by all the growers, six to eight applications
being made in the course of the year. The rainfall is sufficient dur-
ing the wet season, except when the precipitation is unusually light.
The amount of water applied in irrigation varies greatly, depend-
ing largely upon the texture of the soil and the age of the grove.

Citrus trees are attacked by a number of serious diseases and
insect pests that are kept in check only by constant vigilance.
Chlorosis or mottled leaf, scale insects, red spider, mites, and fun-
gous diseases are the principal enemies. The scale insects are com-
bated by fumigating with hydrocyanic-acid gas under tents placed
over the trees. This is usually done every other year, but in some



S0IL SURVEY OF THE PASADENA AREA, CALIFORNIA, 18

badly infected districts it is necessary to treat the trees annually.
The cost of fumigating ranges from $25 to $100 an acre. Red
spiders, mites, and fungus are controlled by spraying with lime-
sulphur mixture. The application of powdered sulphur in the spring
is also employed to combat these insect pests. Bordeaux mixture is
also used to combat fungous diseases, of which the rot is the most
common.

Frosts in December, January, and February sometimes cause injury
to citrus trees, especially in the lower lying areas. Damaging frosts
are not of yearly occurrence, but measures to insure protection have
been taken, especially since the freeze of 1912-13, when much damage
was done. The equipment chiefly used for smudging consists of pots
filled with combustible oil, which are set between the rows of trees
and lighted on nights when frosts seem likely to occur.

Citrus fruits ripen at all times of the year, mainly during the
winter months, when deciduous trees are dormant. Lemons are picked
when they have attained a satisfactory size, regardless of the stage
of ripening. The Washington navel orange is harvested from De-
cember until April or May. The Valencia matures from May until
August and seedlings also ripen in late spring and early summer.
The citrus fruits mature later in this area than in the central and
northiern parts of the State.

The handling of citrus fruits is done by experienced workers.
Picking and hauling are done by day labor, while packing is usually
paid for by the box at good wages.* For the five-year period 1906
1911 an average yield of oranges of 157.6 packed boxes per acre, and
of lemons of 196.2 packed boxes per acre, is reported by the Citrus
Protective League of California, based on returns from many repre-
sentative groves in the State. A large amount of capital is involved
in citrus growing. Many of the operations connected with the in-
dustry are conducted cooperatively with great efficiency. The pur-
chase of materials and of equipment for packing, and especially the
marketing of the crops, are done through organizations, without
which the present high state of development of the industry would
be almost impossible.

The production of walnuts is a very important interest in the
southern part of the Pasadena area, in the vicinity of Elmonte,
Puente, Walnut, and Chino. The most extensive plantings are just
to the east of Bassett and north of Puente, where walnut growing
has reached its highest stage of development. The walnut groves
have been planted on soils which, because of their position farther

1 For cost of producing, handling, and marketing see Buls. ® and 11, and paper entitled
“ Cost of Producing Oranges in California,” issued by the Citrus Protective League of
California,
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out in the valley, are more subject to frosts and can not be utilized
safely for citrus crops. The larger orchards are chiefly on fine
sandy loams and loams derived from recent-alluvial deposits, but
some groves in the vicinity of Garvey School are on soils derived
from old valley fillings.

The principal varieties of walnuts are the Placentia, Eureka, Pro-
lific, and Elmonte. As the trees reach a large size, the most common
order of planting is the hexagonal arrangement, the trees being set
40 to 60 feet apart. Clean cultivation is the rule where the trees
have attained sufficient size practically to cover the intervening
ground, but cultivated crops or alfalfa are sometimes grown be-
tween the rows of young trees. Peach or apple trees are often
planted as fillers in the nut orchards. All the groves are irri-
gated, two or three applications of water being given within the
period from July to November. Little or no fertilizer is used.

Walnut trees bear annually. The average yield of 12-year-old
trees is from 800 to 1,500 pounds of nuts per acre. The trees are but
little affected by diseases, of which the blight is the most serious.
Walnut production represents a very intensive type of agriculture.
A conservative estimate of the annual acreage cost of growing wal-
nuts has been placed at $50 by the Riverside experiment station.
The groves give good returns on valuations of $500 to $600 an acre
and some return a fair rate of interest on a $1,000 valuation.

The production of deciduous fruits is of minor importance in the
agriculture of the area. The peach is the principal fruit of this
class. There are also a few orchards of apricots and apples. These
fruits are grown in permanent orchards and as fillers in walnut
groves. The crops ripen at a later period than those of the same
varieties grown in the warmer valleys in the central and northern
parts of the State. Irrigation is necessary in the growing of all
these fruits. The fruit is disposed of either as fresh fruit or to
supply the canneries.

The largest plantings of deciduous fruits have been made in the
districts south of Pomona and north of Chino, chiefly on the recent-
alluvial soils that lie too far out in the valley to be used for citrus
fruits. There are no large, continuous plantings, as in the case of
the citrus fruits, peaches, apples, and apricots being grown in small
to medium-sized orchards scattered through areas devoted to field
crops. There are a few orchards of peaches and apricots in the
vicinity of Devils Gate, in the northwestern part of the area. Ap-
ples are grown in plantings of 5 to 20 acres each, distributed through
districts south of Elmonte and Chino. The apple orchards that have
been set out are still young. The Yellow Bellflower is the leading
variety of apple.
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The Muir, Lovell, and Tuscan are the principal varieties of
peaches. The trees usually begin to bear about 3 years after plant-
ing and live 15 to 20 years. The average yield of peaches, according
to reports of growers, is 4 to 5 tons per acre. Little or no com-
mercial fertilizer is used in the peach orchards, but barnyard manure
is applied where easily obtainable. Clean culture is practiced in
the mature orchards, but Egyptian corn and sugar beets are grown
between the rows until the trees come into bearing.

European grapes were formerly grown more extensively than at
present. Only a few of the early plantings remain. These are
scattered over the area. The larger vineyards are in the vicinity
of the wineries, which take the bulk of the production. Raisin
grapes are grown only on a very small acreage. The Zinfandel and
Berger are the chief varieties of grapes grown. A few plantings of
the old Mission grapes, however, remain. The vineyards have, as a
rule, been established upon soils of light, coarse texture, on which.
they seem to do best. Irrigation is generally practiced, but the
vines yield without the application of water. Clean culture is prac-
ticed in the vineyards.

Grain growing is an interest of considerable importance, especially
in the southern part of the area. In the early development of the
agriculture grain growing was important in the valleys, but it is
now largely confined to the rolling and hilly lands. The residual
soils of the Puente and San Jose Hills are used extensively for
grain growing. (Plate II, fig. 1.)

Barley and oats, cut for hay, are the principal grain crops. Wheat
and Egyptian corn are grown to a small extent, the latter being
confined to the western part of the area. The grain and grain-hay
crops are dry farmed, irrigation being impracticable upon the hill
lands devoted to them. The land is fallowed in alternate years, and
fairly good yields of hay are obtainable even when the precipitation
is below normal. Field observations indicate that the yields of grain
hay average from 14 to 2 tons per acre. The yields of thrashed
grains are low, and as the crop brings a larger return if cut for hay,
they are grown very largely for this purpose.

Alfalfa is grown most extensively in the vicinity of Elmonte and
Chino, although small fields are found in practically all parts of the
area. It is also seeded as a cover crop in citrus groves, Alfalfa is
grown independently as an intensive crop in the lower lying situa-
tions well out in the valleys. Well-drained soils of medium to light
texture seem to be best suited to the crop. While the first cutting
of the season is produced without irrigation, except in unusually dry
years, one application of water is made for each of the succeeding
cuttings. Five to seven cuttings a year are obtained, each yielding
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from three-fourths ton to 1} tons. The life of an alfalfa field is 7T
cr 8 years, but after the fourth year the yields begin to decrease.
Much of the alfalfa produced is sold as hay, but it is also fed to dairy
cows and other live stock on the farms.

The good markets afforded by the large cities and towns which lie
within and near the Pasadena area have encouraged the development
of truck growing on a large scale. Truck is produced largely by for-
eigners, who rent the land. While various types of soil are used, the
bulk of the production is grown upon the medium-textured, well-
drained soils of the valley floor. Poorly drained soils of heavy tex-
ture and very high organic-matter content are used for the produc-
tion of celery. Elmonte and San Gabriel are the principal centers
of truck growing, but the industry is carried on near all the larger
cities and towns. All varieties of truck and garden crops, includ-
ing small fruits, berries, melons, and flowers, are grown.

The climate is favorable to the growing of some of those crops
throughout the year, and a number of different crops are grown on
the same land in a season. As a rule, the various truck crops are
grown only in small fields. Change in crops aids in the control of
pests and reduces the injury that might arise with uninterrupted
growing of a single crop.

Hand labor is necessary to a very great extent in truck growing,
but horses are used in cultivation where possible. Heavy applica-
tions of fertilizer, largely barnyard manure, are made regularly.

Sugar beets are grown more or less extensively in the vicinity of
Chino, where a beet-sugar factory is operated. A small quantity
of seed of fair quality is produced also. Beet growing is confined
largely to rather poorly drained soils of medium to heavy texture,
which are somewhat subject to the accumulation of alkali. Much of
this land has been drained artificially. The soil is well suited to
beet production. The seed is drilled in rows 16 to 18 inches apart.
The plants are later thinned by hand to stand about 4 inches apart
in the row and cultivated until they have made their growth.
Usually two irrigations are necessary to insure an average yield of
10 tons per acre. A rotation with barley and alfalfa is generally
followed, especially on land where the yields tend to decrease. The
different crops are grown for a number of years before giving way
to the one next in rotation. Barnyard manure is the only fertilizer
used, and this is applied only in small quantities. Beets do fairly
well on soils containing small quantities of alkali, but in the spots
of considerable alkali concentration the yields are reduced. The
sugar content of the beets ranges from 12 to 18 per cent.

Raising live stock is subordinate in the agriculture of the Pasadena
area, where high land values prevail and where intensively grown
crops that command good prices are produced. The live-stock
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Fia. 1.—YouNG LEMON ORCHARD ON STONY SollLS OF THE HANFORD SERIES NEAR
GLENDORA.

The larger stones have been removed from the surface.

7869

Fia.2.—Youna LEMON ORCHARD ON HANFORD STONY SANDY LOAM NEAR AZUSA.

Stones removed from the surface have been piled on the left.
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Fia. 1.—~GRAIN HAY NEAR WALNUT.

Alluvial soils of the Chino series in foreground occupying local stream valley. Residual soils of
the Altamont series covering rolling hills in distance.

7893

Fig. 2.—PoTATOES ON HANFORD SANDY LOAM NEAR ELMONTE,
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industries include mainly dairying, the production of poultry and
eggs, and the raising of cattle and hogs. Dairying is confined largely
to the southern part of the area, where alfalfa is grown extensively,
and to the vicinity of the larger towns and cities. Green forage is
obtainable throughout the year, and only a few silos are in use.
Dairy products, mainly milk, are disposed of more generally for city
consumption than to creameries. The dairy animals are generally
of the heavy milking types and of good breeding. The Holstein
apparently predominates. Not all the ranches keep dairy cows,
many of them depending upon the commercial dairy for home
supplies.

Poultry raising and the production of eggs, frequently associated
with the raising of hares, are carried on more or less extensively
throughout the area, especially where the land is not well adapted
to cultivation. These interests constitute the chief occupation of
many farmers. Practically all the common breeds of poultry and
hares are represented and the stock is in general purebred. Many
of the large ranches in the area do not keep poultry. Excellent
markets for poultry products and hares are afforded by the towns
and large cities. Most of the feed used on the poultry farms is
purchased.

Horses and mules are raised both for sale and for use on the
farm. Except in the case of work stock, most of the horses and
mules, as well as the young cattle and beef stock, are kept through-
out the year upon the ranges, chiefly in the rough and rolling hill
and mountain lands. The raising of cattle for slaughter is an un-
important interest. Hog raising has been taken up somewhat ex-
tensively on the stony, sandy wash lands, which are of little value
for crop production. Most of the feed used consists of waste ob-
tained from restaurants and hotels in the large cities. Only a few of
the fruit growers keep hogs. Pork production promises to become
of considerable importance, as a good market is always available.

Topographic position and the possibilities of irrigation control
the distribution of crops to a greater extent than does soil adaptation,
owing to the prominent place in the agriculture given to crops that
are sensitive to frost and to the necessity for irrigation to insure
good yields. Citrus fruits are grown upon soil types ranging in
texture from light, porous sands to clay loams. They make their best
development on medium and light textured soils of the broad alluvial
fans sloping from the mountain to the trough of the valley. The
distribution of crops is affected more by the broader and more general
soil characteristics than by the soil type itself. Grain is grown chiefly
where the soil, on account of shallowness, topography, and physical
condition, is not suited to the production of crops that require

84329°—17—3
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deeper soils and cultivation. Without irrigation, a difference in the
appearance of the plants, in the yields, and in the cost of production
is frequently noticeable upon different soil types.

On the more poorly drained soils, which are usually of heavy tex-
ture and in some cases subject to accumulations of alkali, sugar
beets are the chief crop grown. Upon the better drained, generally
lighter textured types of the valley floor, alfalfa, walnuts, peaches,
apricots, and truck crops are the principal products. Where alfalfa
is grown, dairying is carried on to some extent, largely on the recent-
alluvial soils of the valley floor. The light, porous soils require more
careful farming methods and heavier applications of organic matter
and fertilizer, as well as more liberal irrigation, and neglected citrus
orchards suffer much sooner than on the heavier types. Mistakes in
selecting poorly adapted soils for these highly specialized fruit crops
are often remedied somewhat by such means as applying large guan-
tities of manure and fertilizer and plowing under cover crops. The
rough and more rolling lands are used for grazing and the stony
soils of recent-alluvial origin, in some cases subject to overflows, for
hog raising. The methods of crop production are influenced but
little by the soil type, the prevailing methods of farming for citrus
fruits, deciduous fruits, walnuts, and other crops being followed
throughout the area, with little variation,

The equipment used in fruit growing, trucking, and general
farming is of the latest design. Some of the implements used have
been devised to meet local requirements. The equipment used in
gathering and packing citrus fruits is of the most improved type.

Large quantities of fertilizer are used annually in the Pasadena
area. In Los Angeles County the expenditure in 1910 amounted to
$669,152, more than was spent inh any other county in the State
except San Bernardino. By far the greater part of the fertilizers
is used in citrus-fruit growing.

The laborers employed in the different lihes of farming are for
the most part skilled. Many foreigners are employed. Skilled labor
is necessary in the handling of the citrus crops. The beet crop
requires much hand labor. This is usually performed by Mexicans.
Many Japanese, Chinese, and Mexicans work truck gardens. Skilled
laborers in the citrus orchards are paid $2.50 to $5 a day, while
$1.50 a day is the usual wage paid to the Mexican laborers in the
beet fields.

The Pasadena area is one of highly specialized agriculture, and
the size of the farms varies with the location, the character of the
soil, the possibilities of irrigation, and the type of farming. Accord-
ing to the 1910 census, more than 30 per cent of the farms of Los
Angeles County are under 10 acres in size and 77 per cent comprise
less than 50 acres. The Pasadena area includes the most intensively
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developed part of Los Angeles County, and the farms on the
average are considerably smaller than in the county as a whole.
The farms on the residual hill and mountain soils, which are largely
unsuited to the more intensive crops, are larger than in the areas of
transported or alluvial soils, which, because of the topography and
the nature of the material, are much more valuable for the inten-
sively grown crops. While the farms of the Pasadena area are
usually small, in a few places large holdings still remain. Many
of these large estates, however, are leased in small parcels. In gen-
eral the farms close to the larger cities and towns are smaller in
size than those at a greater distance. Citrus plantings are usually
held in tracts of 5 or 10 acres, while the alfalfa farms contain
40 acres or more. The grain farms are larger than this, and grazing
lands are held in large tracts.

Owners operate 73.4 per cent of the farms in Los Angeles County.
Tenants work about 21 per cent and the remainder are operated by
managers. Sixty-seven per cent of the tenanted farms in Los
Angeles County are rented for cash.

The range in land values in the Pasadena area is very great, and
valuations can be stated only in a general way. Land which in the
raw state may have a value of only $200 or $500 an acre is usually
held at a price many times greater when developed. Bearing orange
orchards constitute the highest priced agricultural land; values
range from $800 or $1,000 to $2,000 or more an acre, depending upon
the age and condition of the trees, the soil, and the location. Land
in walnut groves is ordinatrily held at $500 or $600 an acre, but many
groves are valued at $1,000 or more an acre. Developed orchards of
deciduous fruits range in valuation from $300 to $500 or $600 an
acre. The price of ordinary farm land, suitable for the production
of alfalfa and sugar beets, ranges from $150 to $400 an acre