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LETTER OF TRANSMITTAL.

U. S. DEPARTMENT OF AGRICULTURE,
BuUreAU or SoILs,
Washington, D. C., August 15, 1913.
Sir: During the field season of 1912 soil-survey work was under-
taken in two places in the Rio Grande Valley. The selection of these
areas was made after a conference with Luther Foster, Director
of the New Mexico Agricultural Experiment Station, which office
also cooperated in making the survey. The accompanying manu-
script and map cover the Middle Rio Grande Valley area. The
important city of Albuquerque lies in this section of the valley.
I have the honor to recommend that the accompanying manuscript
and map be published as advance sheets of Field Operations of the
Bureau of Soils for 1912, as authorized by law.

Respectfully, N -
IwroN WHITNEY,

Chief of Bureau.
Hon. D. F. Housron,
Secretary of Agriculture.
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SOIL SURVEY OF THE MIDDLE RIO GRANDE VALLEY
AREA, NEW MEXICO.

By ]. W. NELSON, L. C. HOLMES, and E. C. ECKMAN.
DESCRIPTION OF THE AREA.

The Middle Rio Grande Valley area is located near the center of
the State of New Mexico. It embraces that part of the Rio Grande
Valley extending from the Indian pueblo of San Felipe, a short dis-
tance below White Rock Canyon on the north, southwestward
through Sandoval, Bernalillo, and Valencia Counties and ending
about 3 miles south of Lajoya, in
Socorro County. The area is 83
miles long, has an extreme width
of about 5} miles, and contains }
274 square miles, or 175,360 acres. ||
The base map for the entire area
was constructed by plane- table
traverse in the field, no suitable §
base being available.

The survey covers principally
the alluvial valley of the Rio
Grande, but includes narrow mar-
ginal areas of the adjoining mesa
slopes, some of which are capable
of agricultural development.

Rather abrupt bluffs or slopes
more or less broken and steep {
usually mark the boundaries of
the survey. These form the mar- H
gins of elevated upland plains of ‘ )

. F16. 1.—8ketch map showing areas sur-
gently to moderately sloping sur- veyed in New Mexico.
face, dotted here and there by
volcanic cones of moderate to small extent with attending local sheet
lava flows reaching up both sides of the valley. The upland plain
east of Albuquerque is known as the Sandia Mesa and that west of
the city as the Albuquerque Mesa. The Sandia and Manzano
Mountains, about 6 to 8 miles distant, constitute conspicuous land-
marks upon the east.
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8 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1912,

The Rio Grande is the principal stream of the area and is the only
permanent river traversing the valley. The valley is nearly level
from east to west, but has the same gradient southward as the
river. From Bernalillo southward to Lajoya, a distance of about 65
miles, the fall averages 51 feet to the mile. The Jemez and Rio
Puerco are contributing, intermittent streams from the west, the
former entering the valley near the northern end and the latter near
the southern extremity of the area. Besides these, occasional small
arroyos enter the valley from both sides and serve to carry off the
surplus surface water from the adjoining uplands. The smooth sur-
face of the valley floor is occasionally marked by local areas of hum-
mocky sand dunes and by high banks along irrigation canals and
ditches formed by throwing out the sediments which accumulate
rapidly from the silty water of the Rio Grande, which is the source
of irrigation water.

The first Spanish explorers, entering the valley early in the six-
teenth century, found it settled by Pueblo Indians, living in villages,
cultivating the fields by irrigation from the river, and following
such established customs as to indicate a long occupancy.

The Spaniards were followed by homeseekers, mainly of Mexican
nationality. The valley is now thickly settled, and, outside of the
immediate vicinity of Albuquerque and one or two of the larger
towns, the population consists mainly of Mexicans. Spanish is the
prevailing spoken language. The Indian villages of San Felipe,
Ranchito, Sandia, and Isleta are located in the valley. American
farmers, attracted by the climate and soils, are beginning to realize
the possibilities of this region, and the number of American settlers
is steadily increasing.

Only a part of the area has been covered by the usual United
States Land Office survey, the remainder comprising old Mexican
grants. Owing to the fact that the boundaries of the area do not
coincide with those of the civil divisions, it is impossible to give
accurate statistics of population. A large proportion of the resi-
dents of all of the towns except Albuquerque are actively engaged in
farming. The rural population usually avoid the low-lying wet
lands, and make their homes on the higher lying portions of the
valley and along the base of the mesa slopes. The farms are usually
very small, and only about one-third of the area is under cultiva-
tion. Agriculture is still in a primitive condition.

Albuquerque, the metropolis of the State, with a population of
11,020, is located near the center of the area, on the main line of
the Santa Fe Railway. It is connected with El Paso on the south
by a branch line of the Santa Fe, and serves as a distributing point
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for many outlying districts. The Santa Fe Railway shops, the
American Lumber Company, the State university, and many small
schools are located at Albuquerque. Other towns in the area, in
order of importance, are Belen, Bernalillo, Los Lunas, Isleta, Lajoya,
Griegos, Atrisco, Padillas, Sandia, Algodones, Angostura, Peralta,
Chavez, Sabinal, San Francisco, Tome, Alameda, and San Felipe,
together with a number of smaller villages. Bernalillo is the county
seat of Sandoval County, Albuquerque of Bernalillo County, and
Los Lunas of Valencia County. Belen is the second most important
town in the area. Its location marks the place where the Belen cut-
off of the Santa Fe Railway crosses the line extending from Albu-
querque to El Paso. Most of the heavy freight and much of the
transcontinental fruit shipments pass through this point. It has a
large roundhouse and an ice plant for refrigeration purposes.

Besides the public schools, there are a number of industrial mis-
sion schools in the area which provide elementary training. Daily
mail service and telephone lines extend throughout the area, and
no part is more than 3} miles from a railroad. Good transporta-
tion is available for all agricultural products.

Electric power is supplied along the valley for the pumping of
irrigation water. Modern farm machinery is in use on only a few
farms. Labor is plentiful, but more or less unskilled.

The roads throughout the area are crooked and poorly kept, ex-
cepting those through areas of the Anthony fine sandy loam and
silty clay loam, which are usually good and seldom need repair.

Agriculture is the dominant industry of the valley proper. Graz-
ing and mining are important pursuits on the adjoining plains and
mountains.

CLIMATE,

The climate of the Middle Rio Grande Valley is distinctly arid.
There is an average of more than 200 days of sunshine each year.
The summer days are warm, though, owing to the low humidity, the
heat is not particularly oppressive, and the nights are cool. In the
winter the weather is uncomfortably cold only during short periods.
The snowfall is light and seldom remains on the ground for any
considerable length of time. Outdoor work, except during occa-
sional periods of a few days in the winter, can be carried on through-
out the year without inconvenience. Owing to the low humidity,
the temperature is subject to more or less abrupt changes. The
elevation is about 4,950 feet above sea level. The winds are pre-
vailingly from the west and southwest, although occasionally from
the south and east. High winds, carrying a large amount of sand

8571°—14—2
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and dust, are common during the spring months. They augment
evaporation, robbing the soil of moisture, and are injurious to tender
crops on the sandy soils. The dry winds and arid climate cause
an evaporation of 4 to 5 feet annually from a free-water surface.
This emphasizes the necessity for frequent cultivation of the soils
of the area with a view to the conservation of soil moisture. The
winds are nearly always strong enough to operate windmills, which
are used to some extent for pumping water for cattle and for house-
hold purposes.

The annual rainfall averages 7.51 inches, nearly 50 per cent of
which occurs during June, July, and August. The remainder is
equally distributed through the other nine months.

The dates of the earliest killing frosts reported in the fall and
of the latest reported in the spring, together with the average dates
of the last in the spring and earliest in the fall, are shown in the
following table compiled from the records of several stations in the
region:

Dates of killing frosts.

First killing frost | Last killing frost
in fall. in spring.

Station.
Earliest
date

Average a Average
ate
recorded. date.

date. | recorded.

Albuquerque, N. MeX. ... o.ue iiiiiiiiianii e eiananenaaans Sept. 17 | Oct. 19 | May 15 | Apr. 18
Mesilla Park, N. MoK ... cunomneeimaeaaan et iiiaianeaaaanen.s Oct. 10 | Oct. 24 | May 22 | Apr. 17
Phoenix, ATiz ... ....coivmeiiiiiii Nov. 9| Dec. 3 Mar. 31 | Feb. 23
Montrose, Colo.......ouiueeoeemiii it Sept. 8 [ Sept. 29 | May 28 | May 10

The climatic conditions of the area are favorable to hardy and late-
blooming varieties of fruits, but the early-blooming fruits, such as
apricots, peaches, and Japanese and American varieties of plums fre-
quently require careful protection from frost by smudging to prevent
loss of crops. The mesa slopes are more favorable to the growing of
early-blooming fruits and sensitive truck crops than the valley floor,
on account of the better air and soil drainage, the temperature over
the mesa slopes being from 1 to 5 degrees higher during cold nights
than in the valley.

The table following gives the normal monthly, seasonal, and
annual temperature and precipitation at Albuquerque.
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Normal monthly, seasonal, and annual temperature and precipitation at Albu-
querque, Bernalillo County, N. Mex.

Temperature. Precipitation.
Total Total
Month. Absolute | Absolute amount | amount | Snow,
Mean. | maxi- mini- | Mean. | for the | for the |average
mum. mum, driest wettest | depth.
year. year.

°F. °F. °F. Inches. | Inches. | Imches. |Inches.
34.4 69 3 0.40 0.84 2.93 1.8
33.8 70 -4 0.40 0.32 1.00 2.0
39.3 8 -10 0.24 Tr. Tr. 17
358 [oececennniiiaiias 1.04 1.16 3.93 5.5
47.2 89 12 0.21 Tr. Tr. 0.7

55.7 89 13 0.53 .00 4.20 Tr.
64.7 95 30 0.39 0.23 .00 0.0
55.9 | oooiiaailiaiiiiiiis 1.13 0.23 4.20 0.7
June. . .eeeee i 73.4 104 37 0.76 Tr. 1.37 0.0
July. e 77.1 104 4 1.16 1.20 0.22 0.0
AUBUSE ..o 75.3 99 45 1.30 0.70 0.72 0.0
Summer.........oooeiiniiio VL7 7 O [, 3.22 1.90 2.31 0.0
September........ TR 67.8 97 30 0.88 0.55 0.59 0.0
October......... 56.6 85 24 0.73 Tr. .00 0.4
November. 43.3 76 7 0.51 1.10 4.70 0.6
Fall.oooiiiiiiiiiiiiiia, 85,9 |eeiie e 2.12 1.65 5.29 1.0
Year. wueeiiii s 55.7 104 -—10 7.51 4.94 15.73 7.2

AGRICULTURE,

Stock raising and mixed farming constituted the chief interests of
the Middle Rio Grande region until recent years. Upon the comple-
tion of the Santa Fe Railway through the valley in 1879 the exten-
sive system of farming and ranching previously followed began to
give way to more intensive practices, with a greater diversification of
crops. Since that time the growth of population and of agriculture
has progressed steadily, many Americans being attracted to the
valley by its agricultural resources and favorable climate.

Apples, pears, peaches, quinces, apricots, plums, and grapes are
grown in considerable quantities in the area, but fruit production on
a commercial basis is not at present successful.

Apple growing is receiving considerable attention. There are a
few fair-sized orchards in the area, but most of the fruit is grown on
scattered trees along farm boundaries, fences, and in the back yards.
The fruit is generally of inferior quality, on account of lack of care
and lack of information regarding the selection of varieties suitable
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to the soils and climate of the area. Reliable information on this
point, however, is now available, and future plantings should be more
successful.

The Ben Davis, Gano, Jonathan, Black Arkansas, Winesap, Mis-
souri Pippin, Rome Beauty, and Mammoth Black Twig are the
standard varieties of apples, and, in order named, are believed to be
the best suited varieties to the soils and climate of this region.
Among the varieties of crab apples, the Martha, Transparent, and
Whitney are well adapted to this locality.

Well-drained loam, clay loam, and clay of the Gila series, where
the surface material is underlain by a silt loam, loam, or heavy fine
sandy loam at a depth of about a foot, and the Anthony silty clay
loam, where free from alkali, are the soils best adapted to apples in
this area. In order to obtain the best results, the soils which are free
from seams or strata of sand more than 4 inches thick should be
selected. Old river channels and poorly drained soils subject to the
accumulation of alkali should be avoided.

The basin, check, and border methods of irrigation are in general
use in the area, although the furrow system is preferable to any of
these, as it keeps the water away from the trunks of the trees and
prevents bunching of the roots in local zones and allows a more equal
distribution of the moisture over the surface. From observations
under field conditions it appears that from five to seven irrigations of
3 to 5 inches each for each crop will give the best results in apple
growing. The amount and time of applying the water will depend
upon the size of the trees and the stage of the fruit development.
Young trees require less water at each irrigation, but more frequent
applications than older trees. Enough should be added each time,
however, to encourage deep rooting. The bearing trees in the valley
are greatly benefited by a moderate application of water at the time
of maturing the crop to enable the fruit to ripen and color properly,
as well as to enable the trees to store up rcserve energy for the
following year.

Cover crops, preferably legumes in this area, should be sown in
the orchard each year early enough to form a good sod before winter
sets in. The cover should be plowed down early in the spring te
improve the soil granulation and add humus. Hairy vetch or Canada
field peas are best for this purpose.

Every effort should be made to put the soil in the best possible
physical condition by the time the trees come into bearing. One
plowing of the orchard to a moderate depth is advisable each year,
and clean culture in bearing orchards should be practiced from
early spring until late in summer or until the fall cover crop is
planted.
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The general custom of the valley has been to plant apple trees so
close that after 10 or 12 years they fill the entire space.

It has been found from experience that the cost of an acre at
the time of full bearing, valuing land with water right at $125, and
including labor, pruning and spraying, interest, and depreciation,
varies from $275 to $350.

Intertilled crops, such as corn, cantaloupes, tomatoes, and other
hoed crops, can be grown among the trees, practically paying for the
care of the orchard until in bearing. The life of an orchard in this
region should be from 30 to 50 years, depending upon the soil and
management. The Missouri Pippin, Jonathan, and Winesap va-
rieties do not live as long as the others recommended for the area.
The apples now produced are insufficient for home consumption and
prices are good.

For pears the most suitable soils are the clay, clay loam, loam, and
fine sandy loam of the Gila series, as well as the Anthony silty clay
loam and fine sandy loam, in the order named.

Like the apple, the pear blooms late enough in spring to make
the crop reasonably sure. Smudging, however, is sometimes neces-
sary to eliminate danger from late frosts.

The land selected should be free from excessive accumulations of
alkali, with a water table at least 31 to 4 feet below the surface. The
subsoils should be heavier than a sand to insure long life and regular
yields. Pear trees spread less widely than apple trees and may be
set closer together. The cultural methods recommended for apples
apply to pears also. Many pear trees of the old Mission variety
planted over a century ago are now growing in the valley. These
have attained an immense size.

The section of the area best adapted to pear culture, in view of
the existing high water table, is less than one-fourth mile wide.
extending along both sides of the valley where the mesa slopes and
valley soils blend. The climate and soils of the area are favorable
to pear culture and, in view of the demand for this fruit, pear raising
should prove a profitable industry. The trees are practically free
from pests.

The sandy types of the Anthony and Gila series are well adapted
to cherry culture. While several varieties of sweet cherries do fairly
well, the greatest returns may be expected from the sour varieties,
such as the Early Richmond and Montmorency. These bear regu-
larly and are heavy producers. The Montmorency is perhaps the
most profitable variety, because the fruit can remain on the trees for
nearly a month after ripening without deterioration. Sour cherries
suffer but little from pests in this area. They begin bearing at 2 to 3
years after planting. The fruit is excellent for canning and finds
a ready market at a good price.
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European varieties of plums are well adapted to the Gila loam,
clay loam, and heavy phases of the fine sandy loam, and to the
Anthony silty clay loam and fine sandy loam where well drained
and free from alkali. The Japanese and American varieties should
be planted with caution in this area, as they bloom early and are
likely to be injured by spring frosts.

Apricots thrive on well-drained, alkali-free areas of the Gila fine
sandy loam, loam, and light phases of the clay loam, as well as on
the fine sand, silty clay loam, and fine sandy loam of the Anthony
series.

The trees grow to large size, and are very long lived. They bloom
so early, however, that the production of this fruit on a large scale
is unprofitable under natural conditions. With protection from
frost by smudging it may be found profitable.

Scattering peach trees are found over the entire valley, but the
commercial production of peaches has received but little attention,
largely because of the frequent occurrence of late spring freezes,
which appear to be the controlling factor in peach production in
this area. Alexander, Haynes Surprise, Mamie Ross, Elberta,
Crothers, Columbia, and Salway varieties, named in order of ripen-
ing, are best adapted to the fine sandy loam, and loam of the Gila
series and to the Brazito fine sand. The silty clay loam, fine sandy
loam, and fine sand of the Anthony series, where well drained and
free from alkali, also give good results. The subsoils of the Anthony
series are very well suited to a deep root development of the peach
trees, but great care should be exercised in selecting suitable soils
in the valley flood plain.

The soils of the Gila series selected for peach culture should be
deep and uniform, if possible to 3 or 4 feet, and the underlying ma-
terial should be-heavier than a sand and lighter than a clay for long-
lived, uniform, productive orchards.

With an adequate water supply the Anthony soils should prove
best suited to this crop on account of their greater uniformity of
texture, lower -alkali content, diminished danger from a high water
table, and location in sections whose temperature during freezing
weather ranges from 1 to 5 degrees higher than that over the valley
soils. Even with better air drainage, provision should be made to
smudge the orchards systematically during the blooming period. The
shipping season for any one variety in the valley is about 15 days.
For this reason about three or four good varieties should be selected
which ripen consecutively, so that the period of harvest may be pro-
longed. Enough of each variety, however, should be grown to ship in
carload lots when eastern markets are the destination. Red and yellow
varieties are preferable, because of market demands.
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The humus content of the Gila soils, and especially that of the
Anthony and Brazito soils, should receive careful attention before
planting peaches. In this valley from 24 to 30 inches of water are
necessary for the growing season on the Gila series, and a few inches
more on the Anthony soils. A good irrigation just before the fruit
begins to ripen will greatly increase the size and quality of the fruit.
It is important to remember that the very latest ripening varieties are
the latest bloomers. The mid-season and early fall varieties are the
earliest to blossom, and the early-maturing varieties are medium to
late in blooming. Truck crops may be grown among the trees until
they come into bearing, but no crops should be grown which might
in any way interfere with a vigorous and healthy growth of the
trees. As the peach begins bearing at about 3 years, the cost of start-
ing orchards is somewhat less than in the case of apples. The alti-
tude here is about the limit for commercial peach culture. It is com-
parable with that of the Uncompahgre Valley, Colo.

Quince culture should prove profitable on the loam, clay loam, and
fine sandy loam of the Gila series. Many scattered trees are now
found in the area. These produce well, although the culture of this
fruit has received but little systematic attention. The treatment sug-
gested for apple culture holds good for quinces, but the trees may
be planted considerably closer. For commercial culture such lead-
ing varieties as the Rea, Orange, Champion, and Meech should be
grown.

Bush and bramble fruits are well suited to the fine sandy loam,
loam, and light phases of the clay loam of the Gila series and to the
fine sandy loam, silty clay loam, fine sand, and heavy phases of the
gravelly sand of the Anthony series. They should at least be grown
for home consumption.

Neither Irish nor sweet potatoes thrive in the area, owing to un-
favorable climatic conditions.

Grape culture is carried on to some extent, and there is a large
number of small vineyards in the area. Many varieties have been
tried with varying success. The Muscat, Mission, Black Cornichon,
and Black Fererra have proved to be among the varieties best suited
to these soils. The loams, fine sandy loams, light phases of the clay
loams, and the fine sands of the area, where underlain by subsoils
heavier than a sand and lighter than a clay, and where well drained
and free from alkali, have proved best adapted to grapes. The vines
seem to develop so slowly on the heavy types that they often fail to
mature and harden well before cold weather sets in. The fruit is
also late in maturing on the heavy types and does not color well.
The Anthony silty clay loam and fine sandy loam should prove very
well suited to grape culture when improved with humus and irri-
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gated. The vines are set about 8 feet apart. Very little or no trellis-
ing is done. Yields are satisfactory in favorable years, but consider-
able injury frequently results from lack of proper care and from
freezing. Climatic conditions seen to be rather unfavorable to the
production of grapes on a commercial scale, but they can be profitably
grown for local markets.

Some watermelons and cantaloupes are grown, but the production
of these crops is restricted by the more favorable location of com-
peting regions to the north and east with respect to the large markets.
These fruits fill an important place, however, among the crops of this
region and find a ready local market.

Good yields of onions of excellent quality are produced on the loam,
fine sandy loam, and light phases of the clay loam of the Gila series.
The Anthony silty clay loam, fine sandy loam, and fine sand are also
well adapted to this crop. Onion growing is receiving considerable
attention among the intensive farmers of the area, and with proper
care is proving very profitable. With systematic effort onion grow-
ing should become one of the leading and most profitable agricultural
crops of the valley. The Gigantic, Gibraltar, and Brown Australian
are very desirable varieties well suited to local soil conditions. Other
varieties are also grown, generally with good results.

Considerable chile is grown for home use, but little attention is
given to its commercial production. Green chile is used for can-
ning and red or ripe chile for drying. The crop responds to the same
treatment and thrives on the same soils as tomatoes. Yields are
greatly increased by planting from cold frames. Green chile where
well cared for yields from 4,000 to 15,000 pounds per acre. Chile
Colorado and Chile Negro are the varieties best suited to thissoil and
climate. With an available canning factory, chile growing should
prove a profitable addition to other intensive crops now grown.

Tomatoes for home use have been grown successfully over the
entire valley in past years. With factories for canning, this crop
should develop into one of importance. The fine sandy loam and
clay loam of the Gila series and the silty clay loam, fine sandy loam,
fine sand, and gravelly sand of the Anthony series, in the order
named, are best adapted to tomatoes. The light soils produce early
crops, but the yields are not quite so large as on the heavier types.
Owing to the hot summer days common to this region tomatoes are
inelined to mature rapidly and the vines die quickly. To overcome
this, medium to early fall varieties should be grown, or two or three
varieties which fruit in order.

‘When grown on the heavy soils the fruit is late, and in this locality
the crop is often injured by early fall frosts. Yields of 8 to 10 tons
per acre have been secured on small areas, and the cost of produc-
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tion ranges from $20 to $35 an acre. There is a great demand
throughout the Southwest for fresh and canned tomatoes at good
prices.

The soils best suited to asparagus are the Gila loam, clay loam.
and fine sandy loam. The crop does moderately well on the lighter
sands and fine sands, but the life of the plant is not so long. Where
blanched asparagus is grown the soils should be free from gravel.
The crop is not extensively grown, but with proper care heavy yields
are obtained.

The plants begin to produce at 2 or 3 years after planting and
thrive for 10 to 15 years in this valley. With the heavy yields possi-
ble, the moderate to low cost of production, and canning factories
and markets to handle the product, this industry should prove suc-
cessful.

Sweet corn does very well on the fine sandy loam, loam, and
light phases of the clay loam of the Gila series, and good yields are
possible where attention is given the crop.

The Mexican and other varieties of beans produce good yields on
the fine sandy loam, loam, and sand of the Gila series and upon
suitable bodies of the Brazito fine sand. The crop is easily grown
and gives excellent returns.

Cabbage yields well and finds a ready market in the valley at good
prices. For an early variety the Early Wakefield and the Hollander
and Copenhagen for late varieties do best. The loam, clay loam, and
heavy phases of the fine sandy loam of the Gila series, and the silty
clay loam, fine sand, and fine sandy loam of the Anthony series,
respectively, are best adapted to this crop. The early varieties
should be planted on the lighter soils' and the late varieties on the
heavy types.

Other truck crops, such as peas, carrots, turnips, beets, radishes,
celery, rhubarb, pumpkins, parsnips, lettuce, spinach, and squash, do
very well on the fine sandy loam and loam of the Gila series and the
fine sandy loam, fine sand, silty clay loam, and gravelly sand of the
Anthony series. Such crops are in good demand, and excellent re-
turns are secured by farmers using up-to-date methods in their pro-
duction.

Alfalfa is the staple crop of the valley. Nearly half the tilled land
of the area is devoted to this crop. Its superiority for stock feed be-
came known at an early date, and its popularity has steadily in-
creased. It thrives on a wide range of soils, but is best suited to the
loam, fine sandy loam, and clay loam of the Gila series, and the silty
clay loam and fine sandy loam of the Anthony series. It will grow
on the other soils where they are well prepared, irrigated, free from
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alkali, and have a low water table. The greatest acreage is on the
Gila loam and clay loam,

A remarkable feature in the growing of alfalfa in this area is its
ability to thrive and produce well for 6 to 10 years where the water
table is from 24 to 36 inches below the surface. In many places the
crop suffers from lack of moisture where the water table is only 36
to 48 inches below the surface. The fact that this crop does so well
on shallow soils is probably due to the slight fluctuation of the water
table and the ability of the crop to develop a lateral root system.

The average production for the valley is about 3 tons per acre.
The best soils produce somewhat heavier yields, and the average
is kept down by the lighter yields from the less favorable types.
Yields could be greatly increased by securing more uniform stands,
by cultivating the fields, and by irrigating more regularly. The
preparation of the seed bed for alfalfa should receive more attention,
and the land should be so leveled that irrigation water will be evenly
distributed over the field.

Soils with heavy surface accumulations of alkali should be avoided.
Most of the alfalfa is baled and stored until time of marketing. The
average cost of production varies from $12 to $16 an acre. The
average cost of producing a ton of alfalfa, baled and delivered at
the railway station, is from $4.50 to $5. Baled alfalfa sells for $8
to $15 a ton, the price averaging between $9 and $10. The cost of
leveling and preparing land in the valley varies from $15 to $50 an
acre. Where very uneven and hummocky the cost of such operations
will exceed the market value of the land.

In irrigating each crop an average of about 2 applications of
3 to 4 inches of water is necessary. Somewhat more water is needed
upon the light, leachy soils than on soils which have a heavy sub-
stratum lying several feet below the surface. The alfalfa produced
in the valley has fine stems and cures to a rich green color. Little
attention has been given to seed production, but where water supply
can be controlled seed of good quality is obtained.

The lowest and wettest lands along the river are usually subject
to overflow, and these with low, wet areas elsewhere in the valley
produce large quantities of “ vega,” or native hay. This is usually of
poor quality and yields are very ligh