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The Soils of Jackson County
INTRODUCTION

In 1911 a soil survey was made of the agricultural soils of Jackson
county by the Bureau of Soils of the United States Department of Agri-
culture. Data concerning the climate, topography, general agriculture,
and the soils were collected; the soils were classified into types; the
extent of each type was ascertained; and a map prepared showing the
same. The information obtained was published in 1913 in a bulletin of
the Bureau of Soils under the title, 'Soil Survey of the Medford Area.,
Oregon."

In this Government bulletin no attention was given to the plant-food
content of these soils, a very important factor in making plans and giv-
ing suggestions for developing the permanent agriculture of this section.
It has seemed to the writers, therefore, that the subject-matter of this
bulletin would be much more complete and of greater use to the farmer
if it were supplemented with data concerning the chemical composition
of these soils and with some general discussion of the results of fertilizer
experiments which have been made.

With this idea in mind, soil samples were carefully taken during the
summer of 1915 of the different types of soil in Jackson county, the map
made by the Bureau of Soils being taken as a basis. The samples were
all submitted to chemical analysis, Some experiments with fertilizers
have also been carried on, and are still in progress.

This bulletin contains, therefore, a considerable amount of the data
given in the Government bulletin referred to, together with the results
of the chemical work and considerable discussion relative to the fer.
tility of Jackson county soils. In using the subject-matter of the bulletin
of the Bureau of Soils it has been deemed advisable not to change the
original statements in any way. Consequently, numerous quotations
occur throughout the body of this publication; the use of this material
is hereby freely acknowledged.

The authors make grateful acknowledgment of their indebtedness
to Messrs. H. G. Miller, D. E. Bullis, and R. F. Beard of the Chemical
department of the Experiment Station, who assisted in making the chem-
ical analyses; to Mr. A. C. McCormick of the Southern Oregon Branch
Experiment Station, who assisted in collecting the soil samples; and to
Professor A. L. Peck of the Oregon Agricultural College for reproducing
the soil map made by the United States Bureau of Soils.

THE OBJECT OF A SOIL SURVEY
The principal object of a soil survey is to investigate the nature and

occurrence of the soils of a given locality. The soils are classified into
areas having nearly the same tillage, properties, and crop relations, The
location and extent of each type is represented on a map. Laboratory
studies are made of the important chemical and physical properties of
the soils. Data concerning the economic and agricultural relations are
collected and correlated. After all the data obtained have been brought
together and interpreted, these and the conclusions drawn, together with
the soil map, are published in a suitable form of report for use.
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METHODS OF A SOIL SURVEY

General and Field Work. The work consists for the most part
of indicating on a map the location and extent of the different soil types
and the careful study of their physical and chemical properties. Needless
to say the work should be done accurately, and thus requires the services
of experts both in the field and in the laboratory. The men in the field
working from a reliable base map keep their locations accurately and
determine the extent of the different soil types and their limitations and
variations. The location of soil-type boundaries, landmarks, streanis,
roads, railroads, towns, etc., is definitely ascertained.

A small augur, about 40 inches long and usually one and one-half
inches wide, is used for boring down into the soil to secure saniples of
the different strata for inspection. All available facts relating to the
geology of the region should be familiar to the field-survey man before
active work is undertaken. Observations on the relationship of each
type of soil to natural and cultivated plants and its tillage properties are
made during the progress of the field work. In a field note-book records
are made of the different data. When the field expert has become fa-
miliar with each type of soil and its location, representative samples of
the types are taken for use in the laboratory studies.

Attention is also given to the slope, drainage, abnormal conditions.
etc. Farmers are often interviewed concerning the tillage of their soils,
also as to crop relations, and response to methods of improvement. In-
foimation regarding the climate and general agriculture of the region
is assembled. Briefly stated, any and all data concerning the character
of the soils of the region should be obtained.

Classification of Soils in a Soil Survey. The differences in the
tillage, fertilizer requirements, crop relations, and agricultural value of
soils require the determination of the factors which cause these differ-
ences and the arrangement of the soils in an orderly scheme of classifi-
cation. The chief object is to divide the land into areas of approximately
the same general character. Such a classification may he made from many
different points of view. The basis may be purely geological, purely
physical, or almost entirely chemical. When any one of these alone is
taken, the results obtained are likely to be inadequate for the use of
the agriculturist. "The view-point of the agricultural survey should be
such as to secure unity in crop relations of each distinct area of soil
recognized. The system of classification must employ as a basis some
combination of the groups of properties enumerated above."

In this country, the classification of soils is usually made by com-
bining the kind of rock and the agencies of formahon as a single basis
of separation of soils, designating the division resulting therefrom as a
soil province. In some areas one element of formation is dominant,
and in other areas another element is dominant. There are two divisions
which are predominant, the soil type and the soil series. The unit for
field study and classification is the soil type. It includes those areas
where the soil is essentially the same in all properties such as color,
texture, chemical nature, source of material, mode of formation, etc. It
includes those soils which are as iiearly alike as field identification will
permit.
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The soil series is essentially a group of types the difference be-
tween which is only the texture; i. e., the fineness of division of the
soil particles, whether clay, silt, sand, gravel, or some combination of
these. A name, usually some geographical name in the region where
the soil is first identified, is given each series to serve for purposes of
identification. To this series name is added the class designation,
thereby fixing the identity of the type.

3. The Laboratory Examination of Soils. For the purposes of the
soil survey the laboratory examination usually consists of mechanical and
chemical analyses of the different samples.

Mechanical Analysis. It is important to study the soil physically
from the standpoint of the size of its particles. These vary in size from
coarse gravel and sand particles easily seen with the naked eye to those so
small that they are not visible with the microscope. The size determines
very largely the relationships of the soil to the plant. Texture is the
term commonly used to indicate the size of soil particles. Thus we say
a soil is coarse, medium, or fine, meaning that the particles making up
the soil conform in the main to this description.

The particles of a given sample of soil may be mechanically sepa-
rated into arbitrary divisions according to their diameters. The various
groups are known as soil separates and are commonly designated by the
terms, fine gravel, coarse sand, medium sand, fine sand, very fine sand,
silt, and clay. The process of making the separation and determining
the amount of each group present is called mechanical analysis.

Such an analysis throws considerable light on the probable physical,
and sometimes chemical, properties of a soil. For example, the prepon-
derance of sand or clay signifies certain physical properties which may
affect the plant by causing variations in the air and water movements
in the soil. In general, the mechanical analysis gives, information regard-
ing the important physical properties of a given soil and serves to some
extent in judging agricultural value and crop adaptation.

Chemical Analysis. Since one of the main objects of this bulle-
tin is to bring before the farmer the chemical composition of the soils
of Jackson county, this phase will be treated somewhat more fully than
that discussed above.

Chemists have shown that all substances are made up of simple forms
of matter called elements. For instance, water is made up of the two
elements, hydrogen and oxygen, which are chemically, combined in defi-
nite proportions. Ordinary cane sugar is made up of the elements car-
bon, hydrogen, and oxygen. As a rule the matter composing a soil is
made up of about fifteen elements that are present in any appreciable
quantity; namely, carbon, hydrogen, oxygen, nitrogen, phosphorus, potas-
sium, sulfur, sodium, magnesium, calcium, silicon, aluminum, manganese,
iron, and chlorine. These elements are combined in the form of various
chemical compounds which make up the organic matter and mineral
matter present.

The four chemical elements, carbon, hydrogen, oxygen, and nitrogen
make up about ninety-five percent of the dry weight of ordinary plants,
the organic portion. The carbon, hydrogen, and oxygen are obtained by
the plant from the air and water. With most of our common plants the
nitrogen is obtained from the nitrogen present in the organic matter of
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the soil. The remaining five percent of the dry weight of plants consists
of mineral matter, or ash, and is composed chiefly of various chemical
compounds formed from the elements iron, aluminum, calcium, magne-
sium, phosphorus, potassium, sodium, silicon, chlorine, and sulfur. All
these last-mentioned elements are derived from the soil.

Careful experiments which have been carried out indicate that about
ten of the chemical elements are actually necessary for plant growth;
namely, iron, calcium, magnesium, phosphorus, potassium, sulfur, oxygen.
carbon, hydrogen, and nitrogen. Plants will not grow to normal matur-
ity in the absence of an of these elements. These are known as the
essential elements of plant growth.

Of the ten elements necessary for plant development, there are five-
that are never found deficient in ordinary cultivated soils. Experience
has proved, however, that there are five plant-food elements in which
soils may be deficient. These elements are nitrogen, pOtassium, phos-
phorus, calcium (as the carbonate), and sulfur. They are termeI critical
soil elements and are therefore the basis of all our commercial fertilizers.

The demand which farm crops make upon the plant food of the soil
is a matter of much importance, especially when plans are being made to
meet the demand by appropriate fertilization. Different plants use the
same nutritive materials from the soil in very variable amounts, and
this fact must be considered in deciding what crops are to be grown to
advantage when crops are to be sold. The quantity of the chemical soil
constituents used is an essential factor in estimating the cost of pro-
ducing any crop for the market. When it is sold as taken from the field
the amount and chemical composition of the crop are a direct measure
of the loss of plant food from the soil. If the crop is fed: to animals on
the farm and the manure put back on the soil on which the crop was
grown, then only a small part of the plant-food constituents is lost to
the farm.

In Table I are given the quantities of some of the important chemical
elements which certain farm crops take from the soil. These figures
have been collected from a number of agricultural experiment station
publications. Crops vary somewhat in this respect in different localities
and from season to season, but the amounts given in the table represent
averages.

The complete chemical analysis of the soil for all the chemical ele-
ments present is a long process and very expensive, if analysis of any
great number of samples of soil is required. Analyses have shown that
the greater bulk of the soil is composed of compounds of silica, iron,
and aluminum. These substances have no value as plant food, except
iron, and only very small amounts of iron are essential. They serve a
useful purpose, however, in holding moisture, modifying the supply of
plant food, and in supporting the plant and giving it a medium in which
to develop its roots. The chemist in making his analysis endeavors to
adapt his procedure directly to the requirements. For this reason he
usually does not determine the unimportant elements such as aluminum,
sodium, silicon, etc., nor does he determine iron, which, although essen-
tial to the plant, is present in agricultural soils in abundance. The
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Quantitative determinations commonly made by the chemist are for or-
ganic matter, total carbon, nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, limestone, and soil acidity.

By means of a chemical analysis the chemist is able to show exactly
how much of the different plant foods are present in the soil and thus
give an idea of the resources that can be drawn upon for the future. The
results will show whether an actual deficiency of plant food exists. They
will also indicate whether the soil is acid ("sour") and give some informa-
tion as to the amount of lime that must be added to make the soil neutral
("sweet").

The ordinary soil analysis as it is usually carried out does not show
the immediate availability of the plant foods for the growing of different
plants and consequently does not indicate the immediate fertilizer re-
quirements except in a general way. It does not show the adaptability
of the soil for the growing of different crops. Generally speaking, soils
containing comparatively high percentages of plant food are usually
productive under favorable conditions. The chemical study of a soil,
therefore, shows something regarding its lasting qualities, it being obvi-
ous that if large amounts of plant foods are available a given soil will
continue productive longer under a definite system of cropping than if
the plant food supply is limited to begin with.

Chemical soil analysis is an essential part of any complete soil in-
vestigation, and taken in connection with other data furnishes valuable
information. It is perhaps of most value when soils of a certain definite
region are extensively studied and the constituents of soils of vary-
ing productiveness are compared. By this means proper normal stand-
ards for judging soils of a particular region are obtained. In such cases

TABLE I. PLANT FOOD REMOVED BY CROPS

Phosphorsis
(P)

lbs.

Calcium
(Ca)

lbs.

Sulfur
(S)

Ih.

Nitrogen
Produce (N)

lbs.

Potassium
(K)

- lh.
Wheat, grain, 25 bu. 36.0 7.0 6.0 0.4 2.1
Wheat, straw 1% ton 12.0 17.0 2.0 3.9 3.5

Total wheat. crop 48.0 24.0 8.0 4.3 5.6
Barley, grain, 40 bu. 35.0 8.1 7.0 0.8 2.93
Barley, straw 1 ton 14.0 21.5 2.0 5.7 4.41

Total barley crop 49.0 29.6 9.0 6.5 7.34
Oats, grain, 40 bu. 26.4 6.4 4.4 0.8 2.7
Oats straw, 1 ton 12.4 20.8 2.0 6.0 4.1

Total oat crop 38.8 27.2 6.4 6.8 6.8
Vetch hay, 3 tons 120.0 125.0 14.0
Alfalfa hay, 6 tons 300.0 150.0 25.0 130.0 34.5
Red clover hay, 3 tons 120.0 90.0 15.0 87.8 9.3
Potatoes, 200 bu. 40.0 60.0 7.0 2.4 1.0
Apples, fruit, 300 bu. 23.5 28.5 2.5 1.4
Fresh kale, 30 tons 240.0 190.0 50.0
Cabbage. 10 tons 192.0 208.0 26.6 86.0 42.0
Milk, 10,000 lbs. 57.0 12.0 7.0
Butter, 500 lbs. 1.0 0.1 0.2
1'al cattle. 1000 lbs. 25.0 1.0 7.0 .
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the chemical soil analysis may be of greatest and far-reaching import-
ance; it may serve as a foundation upon which methods of soil treat-
ment can be safely based for the adoption of systems of permanent soil
improvement.

USES OF A SOIL SURVEY
The uses of a soil survey cannot be more succinctly put than by

quoting the statement of Lyon, Fippin, and ucgman:
"The soil survey i useful In many ways, but it is not a final in-

vestigation. It is to be regarded rather as a means of determining the
status of the soil and related conditions in the field. These may throw
light on many farm practices and lead to their improvement. More fre-
quently the soil survey points to lines of further investigation that
should be carried out.

"These uses of the soil survey may be conveniently divided into two
groupsits use to the individual, and its use to the state. For the in-
dividual farmer the soil survey (1) pOints out the character and location
of the several types of soil on his farm which may be correlated with
particular crops and farm practices (2) shows him the relationship of
soils over wide areas, which may form a basis for the adoption of new
crops or new methods of soil management; (3) provides a reliable cen-
tral source of' information concerning soil conditions; (4) standardizes
methods of description and representation of soils; (5) reveals in many
cases important problems of soil improvement that need attention;
(6) affords a guide in the exchange of real estate and in the selection
of land for particular purposes. For the state the soil survey (1) shows
its soil resources; (2) by the collection of: such data at a central point,
affords the basis for the correlation of all other types of information,
the character of which is affected by soil relations; (3) shows in many
cases the occurrence and importance of large questions of soil improve-
ment, and may point out the need for further investigations; (4) gives
a basis on which much of the results of experiments, investigations, and
observations on soil improvements, crop growth, and in many cases farm
management, should be applied; (5) is a means of communication and
mutual understanding between the state institutions concerned with
agricultural information and the individual farmer; (6) by affording a
basis of facts, promotes sound commercial, social, and governmental de-
velopment.

"The soil survey is essentially an inventory of the resources in land
and closely allied interests. It helps the farmer to understand the situa-
tion of his farm and its relations to other farms. It helps the state to
get acquainted with its domain, and promotes a better sense of mutual
understanding and helpfulness. The soil survey in some form is an
essential step in sound community building, for the success of most
interestscommercial, social, and institutionalrests ultimately, to a
large extent, on the character and value of the soil."

In Table II are given the name and extent of each of the soil types
in Jackson county as named and mapped by the United States Bureau of
Soils.



TABLE II. AREAS OF THE DIFFERENT SOILS IN JACKSON COUNTY

Soil Acres %
'rob loam 15,936

Stony colluvial phase 71,744 5 25.2
Rough stony land 58.816 16.9
Agate gravelly loam 17,024

Deep phase 7,680 5 7.1
Olympic clay adobe 23,040 6.6
Climax clay adobe 17,216 4.9
Siskiyou coarse sandy loam 12,160 3.5
Sites fine sandy loam . , . 11,392 3.3
Moyer clay adobe 8,960 2.6
Sites sandy loam 7,872 2.3
Csker cloy adobe 6,080

Dark colored phase 448 1.9
Barron coarse sand 6528 1.9
Medford gravelly clay loam 6,400 1.8
Coleman gravelly loam 5,888 1.7
Salem clay loam 4,736 1.4
Sams loam 4,672 1.3
Phoenix clay adobe 4,544 1.3
Agate gravelly sandy loam 4,416 1.3
Sites gravelly fine sandy

loam 4,288 1.2
Salem clay adobe 4.352 1.2
Salem gravelly sandy loam 3.904 1.1
Medford fine sandy loam . 3,456 1.0

Soil Acres %
Olympic clay loam 3,264 0.9
Salem fine sandy loam . . . 3,264
Brownaboro coarse sandy 3,136 .9
Medford loam 2,560 .7
Antelope clay adobe 2,432 .7
Neal fine sandy loam 2,368 .7
Meyer silty clay loans . . 2,240 .6
Neal silty clay loam 1,984 .6
Riverwo.sh 1,920 .6
Evans fine sandy loam . , 1,920 .6
Barren sandy loam 1,792 .5
Sites loam 1.536 .4
Neal clay adobe 1,280 .4
Antelope clay 1,792 .5
Aiken clay 1,152 .3
Medford clay adobe 768 .2
Aiken clay adobe 768 .2
Clawson loam 768 .2
Phoenix clay loam adobe . 576 .2
Bellavista fine sandy loam 576 .2
Handford coas'se sandy loam 192 .1
Medford gravelly fine sandy

loam 320 .1

Total 348,160

EXTENT OF SOIL TYPES SUBMITTED TO CHEMICAL ANALYSIS
Not all of the soil types were submitted to chemical analysis. This

was due to the fact that the funds afforded the Chemical department of
the Experiment Station for this work were insufficient to defray the
expenses of making all the necessary analyses. The most important
types representing the agricultural soils were selected. It is estimated
that the types not analyzed constitute only a small percentage of the
acreage of tillable soil; they amount to less than ten percent according
to the survey made by the Bureau of Soils of the United States Depart-
ment of Agriculture.

The samples secured for chemical analysis were not taken at the
usual depths employed in soil survey practice, especially in our eastern
states. The surface samples were taken to a depth of 15 inches and
the subsoil samples to a depth of 28 to 41 inches. Unfortunately, the
intermediate layer could not be analyzed because of the limited assist-
ance provided. The samples were taken at the depths mentioned be-
cause in this region the surface soil is usually quite uniform to a depth
varying from 15 to 28 inches. Furtbermore, plants usually root deeper
here than in the East and roots of cereals are commonly found to reach
to a depth of 15 inches. The subsoil samples were taken at a depth of
28 to 41 inches, because in many cases the character of the soil did not
change materially until a depth of 28 inches was reached. To make the
results comparable all samples were collected at from 28 to 41 inches.

The samples were composites, representing the average of the types
considered. To prepare the same, samples of each type were collected
at various places in the area covered by the type; these samples were
then thoroughly mixed and the final sample taken for analysis. This
procedure is necessary to secure an average sample, because single
samples of a soil type taken at different places will not give identical
results when analyzed. This is especially true where different crops
have been grown and the soil subjected to different treatments. For



Description

Surface
Subsoil

Fine Co roe Medium Fine Very fine -
gravel sand sand sand sand Silt Clay

Ye Ye Ye Ye
22.0 18.6 8.8 19.2 10.8 13.8 7.4
11.8 14.6 7.7 18.0 11.0 14.3 22.7

B. Chemical Analyses of Siakiyou Coarse Sandy Loam
Percentage Composition

Total Total Total Total Total Tots-I Total Organic
potaa- nttro- Cal- magne- phos- oul- mois- matter, Lime
siam gen mum shim phorus fur tore Volatile stone

Description (1<) (N) (Ca) (Mg) (P) (S) matter (CaCO3)

% Ye Ye Ye Ye Ye % Ye Ye
1.25 0.045 2.43 0.73 0.109 0.019 0.40 1.7tt .

3.17 0,014 2.12 0.45 0.052 0.031 0.66 1.17 -

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 146250 2023 109350 82850 4905 855 18000 76500 -

4 V2 million lbs.
to depth of
about 15 in.
Subsoil 126800 560 84800 18000 2080 1240 26400 46800 . .
4 million lbs., -

from 28 to about
41 in. depth.

This soil occupies the mountainous portion of the area to the south-
east of Ashland, and occurs not only upon the slopes, but frequently ex-
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example, a field long devoted to growing alfalfa will not give the same
results, particularly in content of nitrogen and organic matter, as one
exclusively used for growing cereals.

In the discussion which follows, all the data secured for the different
types are given; the descriptions, with the exception of the coarser phase
of the Salem fine sandy loam, and the mechanical analysis are taken
from the bulletin of the Bureau of Soils. In presenting the material, it
has been deemed advisable to give the data secured for the different
types first and then discuss the results at one time instead of giving
separate comments on each type immediately following the description
and analysis of the type.

The results of the chemical analyses are given both in percentages
and in pounds pe.r acre, the latter being estimated on the basis of four
and one-half millIon pounds per acre for the surface soil (to a depth of
15 inches) and four million pounds for the subsoil (28 to about 41 inches
depth).

SISK1IYOIJ COARSE SANDY LOAM

The Siskiyou coarse sandy loam consists of 12 to 18 inches of a gray
to dark-gray sandy loam, carrying a large quantity of fine, angular rock
fragments and coarse sand, underlain either by a compact red clay loam
or by more or less altered granite. Where the clay loam subsoil is
found, it is usually of considerable depth, but ultimately rests upon the
granite bedrock.

TABLE III. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL AND SUBSOIL OF

SISKIYOU COARSE SANDY LOAM
A. Mechanical Analyses of Sakiyou Coarse Sandy Loam

Soil
So boo U
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tends to the top of the higher peaks. It is residual in origin, being de-
rived from the underlying granite.

On the lower slopes of the mountains a portion of this type has
been cleared and planted to orchards, but the larger area of the soil is
covered with a heavy growth of pine, fir, laurel, and brush. The rugged
topography renders this larger part unfit for agriculture, and it is valued
only for the timber which it supports. The more level portions of the
type are excellently adapted to peaches and cherries, and many of the
small fruits do fairly well.

TOLO LOAM
The Tolo loani has a light-brown color and a rather fine loam tex-

ture, but as mapped it includes patches of material ranging in texture
from a fine sandy loam to a heavy clay loam and in color from light
grayish brown to red. In a more detailed survey a number of these
materials would have been recognized as separate soil types. The typical
subsoil is a compact red or reddish-brown clay.

The surface soil may be underlain at any depth below 6 inches by
bedrock, and rock outcrop may mark the surface, though this is not usual.
Fragments of rock of varying size are present, and on the lower slopes
angular or subangular gravel is more or less abundant in both soil and
subsoil.

An extensive body of this soil occupies the mountainous part of the
area from Ashland northwestward to its boundary. It is also the pre-
vailing type in the isolated portion of the survey embracing the region
of the Applegate Valley. It includes areas of undifferentiated soils of
the Tolo and of the Sierra series, the latter of widespread occurrence
in the Sierra Nevada Mountains in California and distinguished from the
typical Tolo soils by a pronounced red color. The Tolo loam occupies
the tops, the steep to precipitous sides, and the more gentle lower slopes
of the mountain ranges.

This is a residual soil derived from a variety of intrusive and erup-
tive altered volcanic rocks with small bodies of slate and limestone. The
altered volcanic rocks are largely greenstone.

An extremely rugged topography of the country in which the Tolo
loam is developed precludes, in large measure, its development for agri-
culture, and except for a few clearings, made by lumbermen or fires, it
is now covered with a dense growth of forest trees and brush. Where
of sufficient depth and, not too sloping it will be found adapted to pears,
apples, and grapes, both European and American varieties.

Tolo Loam, Stony Colluvial Phase. The Tol loam, stony colluvial
phase, is somewhat variable in profile characteristics, but usually con-
sists of 6 to 18 inches of a grayish-brown or dark-brown to reddish-brown
loam, resting upon a subsoil of rather heavy clay loam of red to reddish-
brown color and carrying a large quantity of subngular gravel and stone.
The immediate surface soil is generally free from gravel or rock.

This phase of the Tolo loam occurs in a few small areas along the
base of the western mountains, in the vicinity of Ashland northwestward
into Pleasant Valley. It also covers considerable areas in the neighbor-
hood of the Applegate Valley.

The slope of the surface is pronounced but generally uniform. Small
mountain watercourses draining the higher lands flow through the areas.
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The deeper strata, and occasionally the surface soil, carry more or less
gold, and numerous areas have been worked over in placer mining since
the opening of the valley. In places the soil has been cut away to a
depth of many feet; this occurred when mining operations were profit-
able, leaving huge piles and wiudrows of cobbles and boulders. When
gold was not found in sufficient quantities, only the surface soil was
worked, leaving the surface where mining operations have been con-
ducted badly eroded and strewn with gravel.

The soil is colluvial in mode of formation, the material being trans-
ported by slides, creep, and wash from, the adjacent mountain slopes
where the typical Tolo loam is the prevailing soil. Originally a heavy
growth of trees and brush covered the areas, but in the mining sections
the native timber has been largely removed. A few areas have been
cleared for cultivation. It is well drained, and where not too rough or
stony well adapted to pears and apples. With irrigation it would give
good crops of small fruits and alfalfa.

TABLE IV. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL ANALY
SES OF TYPICAL SAMPLES OF THE SOIL AND SUBSOIL OF THE TOLO LOAM

A. Mechanical Analyses of Tolo Loam

Soil 5.2 7.2 3.7 3.9 11.5 43.9 19.5
Subsoil 2.0 3.1 1.5 3.0 5.8 33.0 51.8

B. Ohemical Analyses of Tolo Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
po5- sitro- cal- magne- plies- sul- mois- mstter, Lime
shim gen ciurn sium phorus fur ture Volatile si io

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO3)

Y % % % % '4
Surface 1.83 0.148 1.50 0.85 0.065 0.029 184 5.63
Subsoil 1.41 0.039 1.63 1.21 0.061 0.013 3.60 3.78

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 82350 6660 67500 38250 2925 1305 82800 253350 -

4% million lbs.
to depth of
about 15 in.
Subsoil 56400 1560 65200 48400 2440 520 144000 151200 -

4 million lbs.,
from 28 to about
41 in. depth.

SITES SANDY LOAM

The Sites sandy loam consists of a reddish-brown to light-brown
sandy loam soil, from 6 inches to 6 feet or more in depth, usually carry-
ing small quantities of fine, water-worn gravel and becoming darker in
color with increasing depth. The texture, except where influenced by
adjacent types of soil, is uniform throughout the soil profiles. The
soil is underlain by the grayish to reddish-brown sandstone associated
with this series.

Fine Coarse Medium Fine ery fine
Description gravel sand sand sand sand Silt Clay
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As with fine sandy loam of this series, the depth of the soil is ex-
tremely variable, and careful investigation should precede any develop-
nient work. Upon the crest of the higher knolls and along the steeper
hillsides rock outcrop is not uncommon. At times such outcrops consist
of several feet of rock exposed in vertical walls.

Bodies of this soil are encountered throughout the area from the south-
east extremity northwestward to the boundary of the survey north of the
Table Rocks. An irregular body in Sams Valley is the largest continuous
body in the area. Small areas occur a little distance south of Eagle
Point and the remaining areas in the hilly region southeast of Ashland.

North of the Rogue River the Sites sandy loam occurs as a sloping,
rolling bench, forming a distinct terrace above the adjacent alluvial soils
and increasing in elevation northward until it merges into the steep
mountain sides. Southeast of Ashland it occupies the crests and slopes
of several prominent ridges west of Emigrant Creek, and occurs also in
the lower lands along the several intermittent streams draining that
portion of the valley.

This type is derived from the decomposition of the underlying sano-
stone. Much of this soil is in place, but on the steeper slopes and on
the lower elevations some of the soil material is of colluvial origin.

A portion of this soil carries a fair growth of trees and brush, but
large areas are treeless and covered only with a scanty growth of grass.
The stand of native vegetation is a very good indication, as a rule, of
the depth of the soil. Where fair stands of trees are found a good depth
of soil may be expected, and with a decrease in the size and numbers
of the trees and brush a decreasing depth of soil may be expected.

Here and there areas of this soil are devoted to grain farming or
used for pasture, and an occasional planting of fruit trees may be found,
but the larger part of this soil is yet undeveloped. Where of sufficient
depth this type will prove adapted to peaches, apples, pears, cherries,
and small fruits.

SITES FINE SANDY LOAM

The Sites fine sandy loam consists of a light reddish-brown or light
grayish-brown fine sandy loam varying in depth from a few inches to
6 feet or more, the color and the texture of the soil being very uniform
throughout the section. The fine water-worn gravel characteristic of
several members of this series occurs in this type in areas bordering
upon the gravelly types.

The soil rests directly upon the bedrock, a grayish, compact, fine-
grained sandstone. The upper part of this rock may not be decomposed,
although in many places a foot or more of thoroughly disintegrated rock
Intervenes between the soil and the solid rock stratum.

The depth of the soil is exceedingly variable, not only for the type
as a whole but within very short distances. Often only 10 or 15 feet
marks the division between a soil several feet in depth and one less than
a foot in depth and of no agricultural value. Outcropping ledges of rocks,
are numerous.
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South of the Rogue River this type is rather widely distributed.
Along the western side of the valley it occurs in small scattered bodies
on the lower slopes of the Sisklyou Mountains and bordering hills from
near Central Point southeastward to near the southern extremity of the
area. East of the axis of the main valley it occurs as small bodies in the
rolling country east of Bear Creek and extending from Talent northward
nearly to Eagle Point. The soil here lies on the crests of knolls and
ridges and on the lower undulating slopes below. The surface is devoid
of minor irregularities, is traversed by numerous streamways, and the
slope varies from moderate to steep. Drainage is good, sometimes ex-
cessive.

The underlying sandstone is the parent material of this type, the
soil having been formed in place through the agencies of weathering.

TABLE V. GIVING THE AVERAGE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL OF THE SITES SANDY LOAM

A. Mechanical Analyses of Sites Sandy Loam

Fine Coarse Medium Fine Very fine
Description gravel sand s,nd sand sand Silt Clay

Soil 2.3 11.2 12.5 21.8 12.8 20.5 18.8

B. Chemical Analyses of Sites Sandy Loam
Percentage Composition

Total Total Total Total Tntl Total Total Organic
potns- nitro cal- magne phos sul- mois- matter, Lime
alum gen cium aium phorue fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO3)

% % % % c/c % % % %Surface 1.56 0.050 1.10 0.74 0.045 0.041 3.03 3.96
Subsoil 1.04 0.073 1.50 0.41 0.039 0.043 1.17 4.75

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 70200 2250 49500 33300 2025 1845 13635 178200 . - -

4 1/, million lbs.,
to depth of
about 15 in.
SubsOil 41600 2920 60000 16400 1560 1720 46800 190000 . .

4 million lbs..
from 28 to about
41 in. depth.

Practically all of this soil was at one time covered with a growth of
brush (ceanothus and manzanita), and oak, laurel, and pine. Some of
this has been removed, but much of the type still carries its overing
of native vegetation. Not all of the cleared land is devoted to agricul-
ture, as portions of it are absolutely worthless, owing to the nearness of
the underlying sandstone. Scattering orchards and farms are to be
found on this type, but the larger part is not under cultivation. When
of sufficient depth the soil is well adapted to peaches, cherries, grapes,
pears, and small fruits.
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Soil 1.3 9.0 18.7 22.0 14.1 20.9 19.1

Surface
Subsoil
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TABLE VI. GIVING THE AVERAGE RESULTS OF' MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL OF THE SITES FINE SANDY LOAM

- A. Mechanical Analyses of Sites Tine Sandy Loam

- Fine Cr-arse M,-diou, Fine Very fine
Description gravel send sand sand sand Silt Clay

B. Chemical Analyses Sites Tine Sandy Loam
Percentage Composition

9' i % % % % c/ % %
2.14 0.057 1.10 0.43 0.079 0081 2.25 5.26
1.59 0.082 0.94 0.44 0.075 0.021 073 2.50

Total Total Total Total Total Total Total Organic
potas- nitro- cat- magne- phos- sul- nsois- matter, Lime
sium gen cilim slum phorus fur lure Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CsCO3)

I Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 96800 2565 49500 19350 8555 1395 101250 286700 .

4 i4 million lbs.,
to depth of
15 iii.
Subsoil 68600 1280 37600 17600 8000 840 81200 100000 .

4 million lbs.,
from 28 to about
41 in. depth.

OLYMPIC CLAY ADOBE

The Olympic clay adobe consists of a grayish-brown to dark-brown
clay, from 1 to 6 feet or more in depth, and showing an adobe structure.
Fragments and outcropping ledges of rock are common. Over a consider-
able area of the type the bedrock liea close to the surface, and except
upon lower slopes is always within the 6-foot profile. Tbe texture is
very uniform throughout the soil profile, while the color, although in
most places uniform with the underlying rock, sometimes becomes yel-
lowish with increasing depth.

This type is widely distributed in the mountains and hilly regions
of the northern and northeastern parts of the area, where it usually
occurs in bodies of considerable extent. The topography in general is
very uneven, the soil lying on the crests and steep slopes of the higher
mountains and hills and upon gently rolling slopes of lower elevation.
Except where broken by masses of rock outcrop and by occasional
erosions along some of the minor strea.mways, the surface in detail is
very uniform.

The formation of this type is due to the weathering and decomposi-
tion of basaltic rocks, with additional accumulations of colluvial material
from the same source. -

All of this soil originally carried a fair to dense growth of trees and
brush, the larger part of which still remains. Some cleared areas are
either sown to grain for hay or are used for pasture. A few young or-
chards are to be found on various areas of this type, and where they are
on soil of good depth should succeed. This soil will be found best adapted
to pears. The type is poorly adapted to irrigation.
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TABLE VII. GIVING THE AVERAGE RESULTS OF MECHANICAL AND CHEMI-
CAL ANALYSES OF SAMPLES OF OLYMPIC CLAY ADOBE SOIL

Mechanical Analyses of Olympic Clay Adobe
Fine Coarse Medium Fine Very fineDescription gravel sand sand sand sand Silt Clay

% C/,.
Soil 0.9 2.2 2.0 2.3 4.6 27.8 57.2

Chemical Analyses of Olympic Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
ainni gen cium sium phorus fur ture Volatile stoneDescription (K) (N) (Ca) (Mg) (P) (S) matter (CaCOa)

% % % % % % % % %Surface 0.61 0.082 1.67 0.82 0.069 0.030 8.82 6.49 . . . -
Subaoil 0.57 0.047 2.16 0.74 0.079 0.030 9.75 6.31 1.07

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.Surface . . . 27450 3690 75150 36900 3105 1350 306900 292050 .
434 million lbs.,
to depth of
about 15 in.
Subsoil - . . . 22800 1880 86400 29600 3160 1200 390000 252400 42800
4 million lbs.,
28 to about 41
in. depth.

CLIMAX CLAY ADOBE

The iClimax clay adobe consists of from 1 to 6 feet or more of black
clay, having a pronounced adobe structure and in many places a high
content of small angular gravel. Outcropping masses of rock are not
uncommon. The soil may rest at any depth below 1 foot upon the bed-
rock, which consists of dark-colored lavas.

This type occurs as a continuous but irregular body extending from
the vicinity of Ashland northward to the extremity of Roxy Ann Ridge.
Other small isolated bodies lie in the extreme southeastern part of the
area.

The type occupies the crests and steep slopes of the hills and moun-
tains along the eastern side of the Bear Creek Valley and the more gent-
ly sloping colluvial slopes and fans extending nearly to Bear Creek. Some
erosion has occurred upon the higher, steeper slopes, but otherwise the
surface is fairly uniform.

This type is both residual and colluvial in mode of formation. On
the crests and upper slopes of the mountains the soil is residual, having
been formed in place by decomposition of the underlying and outcropping
lavas. On the lower slopes the soil owes its present position to colluvial
agencies, which have transported the residual soil material to lower levels.

The larger part of the treeless portion of this type is used for grazing.
Grain hay is sometimes produced, but on account of the pronounced adobe
structure of the soil, which favors the rapid loss of moisture, the yields
are uncertain. As yet this soil has no bearing orchards; but a large
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number of young trees have been planted within the last two or three
years. Where the soil is of sufficient depth it will be found adapted to
pears. Apples will yield fair returns, but the soil is a little heavy for
best results.

TABLE VIII. GIVING THE MECHANICAL AND CHEMICAL ANALYSES OF
SAMPLES OF CLIMAX CLAY ADOBE SOIL

A. Mechanical Analyses of Climax Clay Adobe
Fine Coarse Medium Fine Very fine

Description gravel sand sand sand sand Silt Clay

% % %
Soil 1.5 4.9 4.1 9.3 8.0 29.5 42.4

B. Chemical Analyses of Climax Clay Adobe
Percentage Composition

Total
potas-
siam

Description (K)

%
Surface 0.99
Subsoil 1.02

lbs.
Surface 44550
4 1,4 million lbs.,
to a depth of
about 15 in.
Subsoil 40800
4 million lbs..
to depth of 28
to about 41 in.

BARRON COARSE SAND

The Barron coarse sand consists of a light gray or grayish-brown
sand of stiCky loamy character, usually from 12 to 24 inches in depth, but
in some places extending to the depth of 6 feet or more. The surface
soil carries large quantities of fine, angular rock fragments of the size
of fine gravel, and is underlain by a yellowish or yellowish-brown sticky
clay loam extending to a depth of 6 feet or more. Bedrock seldom comes
within 6 feet of the surface, and then only along the terrace bordering
the alluvial bottom soils.

This type is found in the southern part of the area, between the
Sirkiyou Mountains on the west and the axis of Bear Creek Valley,
where it occurs as a bench or terrace formation above the creek-bottom
soils. The surface is uniform to slightly rolling and dissected by numer-
ous small streama which drain the outer slope of the mountains.

In origin this soil is colluvial-residual, the surface material being
wash from granitic rocks and the subsoil being derived from the dis-
integration of shale in- place.

Near Ashland this soil is partly under cultivation, being planted to
apples, pears, peaches, cherries, and small fruits, to which it is well
adapted. With further development it should make one of the valuable
orchard soils of the valley.

Total
nitro-
gen
(N)

Total
cal-

cium
(Ca)

Total
magne-
Siam
(Mg)

Total
phos-

phorus
(P)

Total
sul-
fur
(S)

Total
mois-
ture

% % % 'Y0 % %
0081 2.03 0.91 0.050 0.030 671
0.064 2.05 040 0099 0.031 536

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs.
3645 91350 40950 2250 1350 301950

2560 82000 16000 3960 1240 334400

Organic
matter, Lime

Volatile stone
matter (CaCO3)

% %
6.50 0.20
6.19

lbs. lbs.
292500 9000

247600
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TABLE IX. GIVING THE AVERAGE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF BARRON COARSE SAND SOIL
A. Mechanical Analyses of Barron Coarse Sand

Description
Fine Coarse Medium Fine Very fine

gravel sand sand sand sand Silt Clay

% %
22.4 22.6 9.1 16.5 11.4 12.1 5.9

B. Chemical Analyses of Barron Coarse Sand
Percentage Composition

Total Total Total Total Total Total Total Organic
pota.s- niti-o- cal- snagne- phos- sul- mois- matter, Lime
sium gen cium slum phosus fur ture Volatile StoneDescription (K) (N) (Ca) (Mg) (P) (S) matter (CaCOa)

% % % % % % % % %Surface 1.86 0.052 2.20 021 0.077 0.028 053 1.49
Subsoil 2.63 0.015 1.54 0.73 0.089 0015 1.62 2.06

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 83700 2340 99000 22950 3455 1260 23850 67050 .
4% million lbs.
to depth of
about 15 in.
Subsoil 105200 600 61600 29200 3560 600 64800 82400
4 million lbs.,
from 28 to sbout
41 in. depth.

PHOENIX CLAY ADOEE

The Phoenix clay adobe consists of 12 inches to 6 feet or more of a
dark reddish-brown to nearly black sticky clay, of a pronounced adobe
structure. The soil includes a gravelly phase indicated on the soil map
by gravel symbol. Along the boundaries with the higher-lying soils de-
rived from volcanic rocks slight quantities of loose rock may occur on
the surface, but rock outcrops are rare. The grayish sandstone commonly
underlying the soils of this series may occur at any depth below 12 inches.
but the depth of the soil probably averages a little more than 4 feet.

This type occurs in the rolling hilly country east of Bear Creek as
scattered bodies of soil lying on the lower slopes of the hills. The sur-
face is of moderate slope, devoid of minor irregularities. The areas are
traversed by minor streamways.

The soil is derived in part by the weathering in place of sandstone,
but includes a greater proportion of fine alluvial material derived from
soils occupying higher elevations, where the underlying formations are
either sandstone or volcanic rock.

A portion of the type is planted to apples and pears. Most of these
orchards are not yet in bearing, though some of the most valuable or-
chards in the valley are found on this soil. The type should preferably
be devoted to the production of pears rather than apples, as the texture
of the subsoil is too heavy to allow the best development of the latter
fruit.

In general drainage is fairly well developed, but there are some
small areas where the conditions would be materially improved by arti-
ficial drainage.
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TABLE X. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF SOIL OF PHOENIX CLAY ADOBE

Mechanical Anaiyses of Phoenix Clay Adobe

- Fine Coarse Medium Pine Very fine
Description gravel sand sand sand sand Silt Clay

% % %Soil 0.9 2.4 2.2 4.1 5.7 21.4 63.1

Chemical Analy8es of Phoenix Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- eul- inois- matter, Lime
sium gen cium slum phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCOa)

MEYER SILTY CLAY LOAM

The Meyer silty clay loam consists of a light-brown to grayish-brown
sticky, silty clay loam usually extending to a depth of 12 to 30 inches
and in places to greater depths. It is underlain by a yellowish or yel-
lowish-brown clay loam similar in texture to the surface soil or by beds
of sandstone or shale. Outcrops of rock or shale are rare and occur
only where this type forms a terrace above the creek bottom soils. Wa-
ter-worn gravel may be found in some of the lower-lying soil bodies, but
is not of common occurrence.

This type consists predominantly of alluvial and colluvial foot-slope
deposits, but includes some residual material derived from the weathering
of underlying sandstone and shale. The alluvial and colluvial material is
derived from higher-lying bodies of the clay adobe of the same series
or from other soils resulting from the breaking down of volcanic rocks.

The type is of small extent, occurring as a few small, widely scat-
tered areas on hillsides in the southeastern part of the area. The surface
is practically treeless, moderately to steeply sloping, and fairly uniform.

A part of this type is planted to pears and when of sufficient depth
is well adapted to this fruit. Other areas are used only for grazing or
for the production of crops of dry-farmed grain. This type is rather moist,
and for this reason is better adapted to the pear than to the apple, peach,
or cherry. The various small fruits will give good returns on this soil
if properly cared for.

% % % % % % % % %Surfare 1.18 0.117 .1.83 1.25 0.048 0.021 7.74 7.16 0.13
Subsoil 1.08 0.074 2.42 0.85 0.072 0.020 7.73 5.00 3.23

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 53100 5265 82350 56250 2160 945 348300 322200 5850
4% million lbs.,
to depth of
about 15 in.
Subsoil 43200 2960 96500 35200 2880 800 309200 200000 129200
4 million lbs.,
from 28 to about
4 tin, depth.
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TABLE XL GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF THE SOIL AND SUBSOIL

Mechanical Analyses of Meyer Silty Clay Loam

Fine Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

Chemical Analyses of Meyer Silty Clay Loam
Percentage Composition

Pounds Per Acre

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
5mm gen ciuin sium phosi.is fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (0) matter (CaCO3)

Surface 1.63 0,18 1.52 0.993 0.060 0.029 1.51 5.64 0.20
Subsoil 1.81 0.171 2.21 0.948 0.068 0.044 1.95 6.42

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surmaoe 73350 8100 81900 44685 2700 1305 67950 253800 9000
4 V2 million lbs.,
to depth of
about 15 in.
Subsoil 72400 6840 88400 37920 2720 1760 78000 256800 .

4 million lbs.,
from 28 to about
41 in. depth.

MEYER CLAY ADOBE

The Meyer clay adobe consists of 6 inches to 6 feet or more of a light-
brown to nearly black clay of a more or less pronounced adobe structure.
The texture of the soil is uniform throughout its entire depth, hut the
color grades into yellow with increasing depth. Grayish sandstone or
brown to gray shales, the upper strata usually decomposed, underlie the
disintegrated soil material. In local areas there are in the deeper sub-
soil accumulations of lime occurring as beds of a soft, fine-grained
whitish deposit, vai-ying in thickness from 1 inch to a foot or more.
Rock outcrops, consisting of sandstone at the higher elevations and shale
in places where this type lies as a terrace or bench above the crek
bottoms, are numerous. Water-worn gravel is sometimes present over
small areas.

The depth of the soil is exceedingly variable even within short dis-
tances, and any attempted development of this type should be preceded
by careful determinations of the depth of bedrock.

This soil occurs principally in the southeastern part of the area along
the eastern side of Bear Creek Valley, where it appears as irregular and
interrupted bodies extending from a point about 4 miles south of Ash-
land to the vicinity of Tvledford. Two other small bodies lie near Med-
ford as low knolls rising from the floor of the western side of the valley.

This soil occupies the greater part of the rolling and broken treeless
portion of the valley north and east of Ashland. The slopes are moderate

1.8 3.7 3.0 7.9 8.0 52.1 23.2
Subsoil 4.6 6.5 5.0 10.4 11.7 34.9 26.9
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to steep, and the surface is often broken by perpendicular cliffs of sand-
stone and more or less eroded by the numerous streams draining the
higher elevations.

This soil i the result of a mingling of residual material from the
underlying sandstone and shale with colluvial and alluvial material from
more elevated soils derived from volcanic rocks.

The greater part of this soil is not developed as farms and is used
only for grazing. Within the last year or two some pear orchards have
been set out near Ashland. With proper care this fruit should do well
on this type of soil. South of Medford the larger part of the type is
planted to pears, and the thrifty appearance of these trees indicates that
it is well adapted to this purpose. At the present time this type is with-
out facilities for irrigation.

TABLE XII. GIVING THE AVERAGE RESULTS OF MECHANICAL AND CHEMI-
CAL ANALYSES or SAMPLES OF SOIL OF MEYER CLAY ADOBE

Mechanical Analyses of Meyer Clay Adobe

Fine Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

% %
Soil 1.3 3.1 3.8 6.4 13.3 27.6 51.8

B. Chemical Analyses of Meyec Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- Cal- magne- phos- sul- mois- matter, Lime
5mm gen cium sium phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO3)

COKER CLAY kDOBE

As typically developed, the Coker clay adobe, to a depth of 4 to 6
feet, consists of a dark-brown clay with a pronounced adobe structure.
The texture is uniform throughout the entire depth of the soil, but the
color in many places becomes a yellowish brown as the lower portions
are approached. Small quantities of subangular and water-worn gravel
may occur throughout the soil profile, being most abundant in the vicinity
of soils of the Agate series.

The soil may be underlain by rock at any depth below 4 feet, al-
though, over the greater area of the type, rock is not to be found within

% % % % % % %Surface 1.68 0.132 1.06 0.75 0.059 0.038 6.58 2.99 0.07
Subsoil 1.55 0.060 2.33 0.75 0.002 0.030 5.85 7.84 3.77

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 75600 5940 47700 33750 2655 1710 296100 134550 3150
4% million lbs.,
to depth of
about 15 in.
Subsoil 62000 2400 93200 30000 3680 1200 214000 318600 150800
4 million lbs.
from 28 to about
41 in. depth.
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6 feet of the ..urface. The soil consists of alluvial and colluvial material
derived from the volcanic rocks forming the Roxy Ann Ridge or adjacent
elevations. The soil materials have been transported mainly l.y sheet
wash and intermittent streams.

An important area of this type lies in the valley floor about 11/2
miles north of Coker Butte. Less extensive areas are found in the
Sams Valley district. The slope of the surface is moderate to rather
steep, the latter condition existing near the base of the Table Rocks.

In the northern part of the ai ea this soil carries a fair growth of
trees and brush, but elsewhere it is treeless. It is usually fairly well
drained. The surface is usually suitable for irrigation.

Parts of the Coker clay adobe have been developed, pritcipallv as
orchard lands. Pears are very profitable and apples fairly so, although
the soil is rather heavy for the latter fruit.

Coker Clay Adobe, Dark oclored Piase. The dark-colored phias of
the Coker clay adobe consists Gt 30 inches to 6 feet or more of a heavy
dark-brown to black, sticky clay of adobe structure and uniform texture.
The color of the upper part of the soil in places becomes lighter with
depth. When wet the soil is sticky and waxy, and it bakes and checks
upon exposure to hot, dry weather. At varying depths below 30 inches
the soil is underlain by basaltic rock, the upper part of which is de-
composed. Over most of its area, however, the rock lies more than
6 feet below the surface. A few areas have a very shallow covering above
tile rocks and in one or two places outcrops occur.

The principal bodies of this phase of the soil lie on the floor of the
valley just north of Coker Butte. Smaller areas are scattered over the
rolling lands in the Eagle Point country and one area occurs near the
base of the Upper Table Rock. The surface usually has a good slope,
is uniform to slightly rolling, and is traversed by a few minor stream-
ways. Over the most of the type drainage is somewhat deficient, tile
movement of subsurface waters taking place slowly, owing to the dense,
relatively impervious character of the soil and subsoil. The conditions
generally would be considerably improved by the construction of drain-
age ditches.

This phase, like the typical soil, includes both alluvial and cohluvial
material derived from weathering of basaltic rocks and transported from
nearby hill and mountain slopes. The more northern bodies, which are
mainly of colluvial origin and include the more pronounced slopes, are
not farmed and are covered with a fair growth .of trees and brush. The
areas occupying the valley floor are usually treeless. In the vicinity of
Coker Butte the land is largely planted to pears, to which crop the soil
is well adapted, providing it is of sufficient depth. Some plantings of
apples have been made, but this fruit has not proved very satisfactory,
on account of the unfavorable drainage conditions.
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TABLE XIII. GIVING THE AVERAGE RESULTS OF MEHANICAL AND CHEMI-
CAL ANALYSES OF SAMPLES OF TYPICAL COKER CLAY ADOBE SOIL

A. Mechanical Analyses of Coker Clay Adobe

Fine Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

r/e

Soil 0.9 4.2 4.1 9.6 5.8 30.2 44.7

B. Chemical Analyses of Coker Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mob- matter. Lime
cium gen ciurn siiim phorus fur ture Volatile stone

Description (K) (N) (Cal (Mg) (P) IS) matter (CsCO5)

% % e/ % % %
1.80 0.48 0.066 0.028 9.54 6.85 0.04
4.75 0.55 0.060 0.026 9.09 7.52 10.36

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs.
81000 21600 2970 1261) 429800 308250 1800

4 °A million Iha.,
t d.epth cf
about 15 in.
Subsoil 17200 2040 190000 28200 2400 1040 363600 300800 414400
4 million lbs.,
from 28 to about
41 in. depth.

COLEMAN GRAVELLY LOAM

The Coleman gravelly loam, to a depth of 12 to 24 inches, consists
of a grayish-brown to light brown or brown loam, carrying considerable
quantities of subangular gravel, seldom larger than one and one-half inches
in diameter. It is underlain by a yellowish-brown, sticky clay loam, with
less gravel than in the surface soil. In places the gravel content of
the surface soil is excessive, forming 70 percent of the mass.

This type occurs as an alluvial fan deposit along Coleman and Griff en
creeks in the west-central part of the area and in the narrow local moun-
tain valleys along Kane, Foots, Evans, Thompson, and other creeks tra-
versing the western and northwestern mountainous parts of the survey.

In the body of this soil along Coleman Creek the surface appearance
is that of an old delta fan, as the topography is a low, broad ridge, with
the stream flowing along the crest. In the body along Griff en Creek the
delta formation is less pronounced, and in the northern bodies the soil
is simply an alluvial filling of local interniountain valleys. It is derived
mainly from erosion of soil material of the Tolo series. The surface Is
sloping, sometimes slightly uneven, well drained, and generally well
adapted to irrigation.

Originally all of this soil carried a heavy growth of pine, laurel, oak,
and brush, and much of the original stand still remains.

Portions of the soil have been cleared and devoted to the production
of hay and fruit. The structure of the soil favors rapid loss of moisture
from uncultivated areas and the yield of hay is not heavy. With efficient
cultivation the moisture is retained very well and the type is adapted to

% %
Surface 0.62 0.089
Subsoil 0.43 0.051

lbs. lbs.
Surface 27900 4005
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small fruits, peaches1 apples, and pears. This soil is very deficient in
organic matter and one of the first requisites is to incorporate this in
the soil by the use of green manure or stable manure, or both.

TABLE Xlv. GT.VING THE RESULTS OF MEcHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF TYPICAL COLEMAN GRAVELLY LOAM SOIL

Mechanical Analyses of Coleman Gravelly Loam

. me Coarse Medium Fine Very fine
DescriptIon gravel sand sand sand sand Silt clay

%
5.0 6.9 4.9 13.4 17.0 32.4 20.5
3.0 4.7 3.6 11.9 12.6 32.5 31.6

Chemical Analyses of Coleman Gravelly Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- ultra- cal- magne- phos- sul- snois- matter, Lime
slum gen 0mm slum phorus fur ture Volatile stoneDescription (K) (N) (Ca) (Mg) (P) (5) matter (CaCO3)

% % % % % % % % %Surface 1.03 0.056 5.45 1.33 0.065 0.037 1.60 2.87Subsoil 1.13 0.018 3.38 1.92 0.073 0.014 2.82 3.79

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.Surface 46350 2520 156600 59850 2925 1665 72000 129150 -

414 million lbs.,
to depth of
shout 15 in.
Subsoil 44400 720 135200 76800 2920 560 112800 151600 .

4 million lbs.,
to depth of from
28 to about 41 in.

MEDFORD FINE SANDY LOAM
The Medford fine sandy loam., to a depth of 12 inches or more, con-

sists of a fine sandy loam carrying an appreciable quantity of coarse
particles. It is light brown or medium brown to depths of 12 to 30 inches,
shading to dark brown as the lower depth is approached. The subsoil
is generally of coarser texture than the soil, and in small areas may be a
coarse black or coarse sandy loam. The coarser particles are granitic
angular, and vary in size from coarse sand to fine gravel.

This type occurs as a single extensive body just west of Jackson
Creek, extending from near Jacksonville northward to the backwater
formed by the Raygold Dam in Rogue River. The surface slopes strongly
toward the creek and is often uniform over considerable areas, though
it may be slightly rolling and dissected by minor streamways.

This soil is the result of former deposition by numerous streams
tributary to Jackson Creek of material derived largely from granitic soils
in the mountainous region to the west.

It is largely planted to grain and fruit, but here and there small
areas of land still carrying a heavy growth of pine, oak, and laurel re-
main. The soil is not well adapted to grain and alfalfa, on account of
excessive drainage, but is well suited to peaches, cherries, and apples.
Pears do fairly well, but the heavies soils of the area are better for
this fruit.

Soil
Subsoil
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TABLE XV. GIVING THE RESULTS 01 MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL AND SUBSOIL OF THE

MEDFORD FINE SANDY LOAM

A. Mechanical Analyses of Medlord Pine Sandy Loam

Soil 2.5 6.9 5.0 19.0 21.6 .35.6 9.0
Subsoil 12.4 13.3 5.0 12.3 11.3 31.9 13.5

B. Chemical Analyses of Medford Pine Sandy Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- mague- phos- sul- mois- matter, Lime
sium gen 0mm sium phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO3)

% % o % % % % % %
Surface 1.62 0.107 2.33 1.25 0.052 0.032 1.14 3.48 - -

Subsoil 1.43 0.026 1.83 1.03 0.062 0.016 1.24 2.56 -

Pounds Per Ac!e

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 72900 4815 104850 56250 2340 1440 51300 156600 -

4 'h million lbs.,
to depth of
about 15 in.
Subsoil 57200 1010 73200 41200 2480 640 49600 102400 -

4 million lbs.,
from 28 to about
41 in. depth.

MEDPORD LOAM

The Medford loam consists of a brown and dark brown slightly sticky
loam, from 16 to 40 inches in depth, underlain at varying depths below
16 inches by a yellowish brown to black sticky clay loam, in many places
carrying fine light-colored, angular granitic fragments. In the vicinity
of the heavier soils of the same series the deeper subsoil is generally
black.

This soil occurs as an irregular body just east of Jackson Creek,
extending from east of Jacksonville northward to about 2 miles beyond
Central Point. It is alluvial in origin, being composed of material washed
from the adjacent mountains and deposited by the minor streams travers-
ing this region.

The surface is smooth, with a slope northward. The type is well
drained.

The larger part of the land is in alfalfa, to which crop it is well
adapted. The crop is grown without irrigation and gives very uniform
yields from year to year. Some of the fields are averaging practically

tons per acre, in three cuttings, but the average for the type as a whole
is about 4 tons per acre. This soil is also well adapted to apples and pears.

Fine Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay



I) cc eription

Surface
Subsoil

28

Pounds Per Acre

TABLE XVI. ØIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF SOIL AND SUBSOIL OF THE

MEDFORD LOAM

A. Mechanica.1 Analyses of Medford Loam

Fine Coarse Medium Fine Very fine -
gravel sand sand sand sand Silt Clay

¼ ¼ ¼ ¼7.2 7.2 3.7 11.8 15.3 41.2 13.3
2.9 4.7 8.2 9.6 12.9 38.6 28.3

B. Mechanical Analyses of Medford Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
sium gen cium sium phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO3)

% ¼ ¼ ¼ ¼ % ¼ % ¼Surface 1.18 0.140 2.88 1.35 0.065 0.036 1.42 4.80 .

Subsoil 1.38 0.067 2.82 1.54 0.063 0.025 1.71 3.72 .

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 58100 6300 129600 60750 2925 1620 63900 216000 .
4i/ million lbs.,
to depth of
about 15 in.
Subsoil 55200 2680 112800 61600 2520 1000 68400 148800
4 million lbs.,
Irons 28 to about
41 in. depth.

MEDFORD GRAVELLY CLAY LOAM

The Medford gravelly clay loam consists of very dark brown to black
sticky clay loam usually from 18 to 24 inches deep, though in places ex-
tending to a depth of 6 or more feet. It is underlain by a yellowish
brown heavy clay loam or, in local areas, clay. Practically all of the
soil carries some subangular gravel the quantity of which is excessive
in small spots. The subsoil also contains small amounts of similar
gravel, while cemented layers characteristic of the Agate and Antelope
soils may occur whenever this type adjoins soils of these series. In
such places the difference between the Medford gravelly clay loam and
the soils of the Agate series is rather obscure.

This type appears in the floor of the valley west of Bear Creek, at
intervals from about a mile south of Talent northwesterly to the town
of Central Point. It consists of old alluvial deposits transported by inter-
mittent streams.

The surface, which is smooth to slightly rolling, slopes in a generat
northerly direction at the rate of from 40 to 80 feet to the mile. The
areas are not subject to overflow or erosion and are irrigable. The drain-
age is good to fair and is retarded only in those portions where there
may-be a cemented subsoil.
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Originally this type was covered with a fair growth of oak and pine,
but nearly all of it has been removed and the land brought under culti-
vation. It is devoted to pears, apples, small fruits, grain, and alfalfa.
it is adapted to all of these crops, but better success with the apple is
possible on other soils.

TABLE XVII. GIVING THE RESULTS OF THE CHEMICAL ANALYSES
OF MEDEORD GRAVELLY CLAY LOAM

--

- Percentage Composition -
Total Total Total Total 'rota! Total Total Organic
potas- nitro cal- mague- phos. sul- mois- matter, Lime
shim gen cium shim phorus fur ture Volatile atone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO5)

% % % % % % % % 95
Surface 1.66 0.177 241 1.05 0.069 0.038 4.94 7.15
Subsoil 1.31 0.061 2.51 1.44 0.085 0.025 2.55 4.62

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 74700 69135 109350 47250 3105 1710 222300 321750 .

4 Vs million lbs ,
to depth of
about 15 in.
Subsoil 52400 2440 100800 57600 3400 1000 102000 184800 .
4 million lbs.,
from 28 to about
41 in. depth.

BELLAVISTA FINE SANDY LOAM

The Bellavista fine sandy loam consists of 6 feet or more of a light-
gray to light-brown fine sandy loam, carrying small to large quantities
of rounded and water-worn fragments of pumice and fine-grained basaltic
rock. The structure and texture of this soil are uniform throughout its
entire depth. This type owes its formation to material derived from
pumice, volcanic ash, and massive basaltic rocks, transported and de-
posited by the Rogue River at an earlier stage, with admixture of some
later alluvial material derived by erosion of the basaltic slopes of the
Upper Table Rock.

The areas have a sloping to nearly level surface, ar well drained,
and free from overflow. They occur as a terrace lying somewhat above
the more recent alluvial soils of the Salem series.

Only two bodies of this soil occur in the area surveyed. The larger
is found just south of the Upper Table Rock. This area is entirely
occupied by orchards of apples and pears, from which profitable returns
are received. The smaller forms a small part of a river terrace east of
Rogue River, about a mile above the mouth of Little Butte Creek. This
area is at present covered with a forest growth. The soil is deficient in
organic matter and is rather porous and leachy. With good cultural
methods and favorable moisture conditions it would probably prove suit-
able for the production of peaches and the various truck crops. Green
manuring and the application of stable manure are necessary steps in
building up the productiveness of such soils.
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TABLE XVIII. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF SOIL OF THE BELLAVISTA FINE SANDY LOAM

Mechanical Analyses of BeUavista Fine Sandy Loam

Chemical Analyses of Bellavista Fine Sandy Loam
Percentage Compssition

Total
potas-
sium

Description (K)

%
Surface 1.00
Subsoil 1.17

lbs.
Surface 45000
4% million lbs.,
to depth of
about 15 in.
Subsoil 46800
4 million lbs.,
from 28 to about
41 itt. depth.

AGATE GRAVELLY SANDY LOAM

The Agate gravelly sandy loam consists of a reddish to yellowish-
brown sandy loam, ranging in depth from a few inches to 2/3 feet. The
soil carries varying quantities of small water-worn gravel and occasional
surface deposits of Cobblestones and gravel of volcanic origin, with an
admixture of subangular siliceous fragments. The deeper subsoil is
somewhat variable, consisting for the main part of a mass of more or
less firmly cemented water-worn gravel and finer material. The sub-
soil may carry occasional strata or lenses of fine sandy loam to sandy
loam, which are usually unconsolidated or feebly cemented. The cement-
ed gravel subsoil is sometimes overlain by a deposit of yellowish-brown
Cemented soil, which has a fairly well-defined shaly structure, varies
from an inch to a foot or more in thickness, and may occur at any depth
below the surface. The consolidation of the subsoil materials of this
type and the other members of the series has probably been brought
about by iron in solutions.

At the line of contact between the soil and subsoil there is, with
scarcely an exception, a thin layer of a dark red ferruginous bard-pan,
one-eighth to one-fourth inch in thickness, impenetrable to plant roots or
water.

The principal body of this soil occurs just east of Bear Creek, ex-
tending from near Central Point northwestward nearly to the Rogue
River. Other smaller bodies lie to the west of Bear Creek, near the towns
of Tolo, Central Point, and IvLedford.

Total
nitro-
gen
(N)

Total
cal-

cium
(Ca)

Total
magne-
slum
(Mg)

Total
phos-

phorus
(P)

Total
sul-
fur
(5)

Total
mois-
ture

% % % % % %
0.049 2.26 0.50 0.092 0.040 1.00
0.023 1.84 0.56 0.086 0.032 0.80

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs.
2205 101700 22500 4140 1800 45000

920 73600 22400 3440 1280 32000

tine Uoarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

% 015

Soil 3.8 4.6 3.4 17.9 19.4 39.8 11.3

Organic
matter, Lime

Volatile stone
matter (CaCO)

% %
2.85 .
2.86

lbs. lbs.
128250

114400
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The surface of the type slopes uniformly except where broken by
hog wallows" and a few shallow, poorly defined watercourses. The

surface accumulation of gravel is usually concentrated in minor de-
pressions of this character. The type terminates in an abrupt terrace
along Bear Creek, which descends to the recent alluvial soils along that
stream.

The material from which the type is derived constitutes part of the
early sedimentary deposits of the valley. A part of the soil material was
derived from varied, rocks of the adjacent mountain ranges to the north,
east, and south, but much of it, particularly that constituting the deeper
subsoil, has come from unknown sources.

The larger part of this type carries a good growth of manzanita,
ceanothus, oak, and pine, while the remaining area is covered with a
scant growth of native grasses.

Little of this type is under cultivation at present, but the area
cultivated is slowly increasing with the development of small 20-acre to
40-acre farms.

One of the distinctive features of this member of the Agate series
is the relatively heavy growth of timber and brush which it supports, as
compared with the treeless condition of the other type of the series. As
the average depth of the hard-pan and cemented gravel is not over a foot,
the growth of the trees would indicate that the thin layer of iron hard-pan
is more or less broken up and that portions of the underlying gravel bed
are not firmly cemented. it is also possible that' the layer of consolidat-
ed gravel is rather thin and is underlain by a mass of fine-textured soil,
although the very gravelly nature of the soil prevented any extensive
exploration o the subsoil during the progress of the survey.

The agricultural value of the type depends upon the depth, continuity,
and degree of cementation of the indurated hard-pan. Where this subsoil
stratum has a thickness of several feet, as is sometimes the case over
large areas, the use of the soil for orcharding is questionable. Blasting
the subsoil under these conditions would form a deeper reservoir for the
soil moisture, but would probably not open up the material so that the
drainage would be improved, and with irrigation the accumulation of
water in the cavities would likely damage the trees. When such condi-
tions as have been outlined above exist, the soil should be used for
shallow-rooted crops. Where the subsoil is found to be less firmly ce-
mented, or in areas lying near the stream terraces, where the drainage
conditions are better, the type will be found adapted not only to a wide
range of shallow-rooted crops, but also to alfalfa and tree fruits, especial-
ly peaches, apples, and cherries.

The soil is deficient in organic matter, and one of the first requisites
will be to supply this by sowing crops to be turned under as green manure.
For fall sowing vetch, or a mixture of vetch and winter oats, will be
found very desirable.

Because of the nature of this soil, the surface sample for chemical
analysis was taken to a depth of only 8 inches and the subsoil sample
9 to 12 inches inclusive. Below this depth the soil usually consists of
hard-pan, gravel, and rock.
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TABLE XIX. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES Ole SAMPLES OF THE SOIL AND SUBSOIL OF

AGATE GRAVELLY SANDY LOAM
Mechanical Anaiyses of Agate Gravelly Sandy Loani

me Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

%
Soil 6.9 12.2 9.4 18.8 13.8 28.0 10.9
Subsoil 14.3 16.7 7.6 11.5 8.3 26.0 15.6

Chemical Analyses of Agate Gravelly Sandy Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
siuni gen eiiim slum phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO3)

b's % % % % % % % %
Surface 1.58 0.03 3.10 0.81 0.082 0.024 2.63 4.03 .

Subsoil 1.38 0.03 2.79 1.0le 0.087 0.021 4.16 4.01 -

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 36866 700 72332 18900 1913 560 61365 94032 .

2% million lbs.,
to depth of
about 8 in.
Subsoil 32200 700 65099 23800 2030 490 97065 93565 .

2% million lbs.,
from 8 to about
16 in. depth.

AGATE GRAVELLY LOAM

The Agate gravelly loam consists of 6 inches or less to 1 foot of
light reddish-brown loam, underlain by a thin stratum of iron hard-pan
resting upon cemented sand and gravel.

The soil carries considerable quantities of small to medium water-
worn gravel, while varying quantities of medium to large rounded gravel
and bowlders of volcanic origin also occur upon the surface, usually most
abundantly In the numerous depressions. The thin layer of iron hard-pan
com.m.on to the soils of this series is always present in this soil as
typically developed. The gravelly subsoil which carries but little fine
interstitial material is usually firmly cemented. Near the base of the
mountains in the eastern part of the survey narrow bodies of this type
are underlain by the country rock within 6 feet of the surface.

This type occupies the main body of the generally treeless valley
plain lying north of Medford, locally known as the 'desert." It occurs
principally as an irregular body of soil extending from sec. 15, T. 36 S. R.
2 W., eastward to Antelope Creek. Other smaller detached bodies occur
at intervals from below Medford northward nearly to Trail.

The main body has a rather uniform slope to the west and northwest.
Surface drainage is only fairly well developed and subdrainage is prac-
tically inhibited by the structure of the subsoil. The surface is marked
by innumerable mounds and depressions, or hog wallows, and the larger
intermittent streams have carved out broad, meandering troughs of
varying depth in their course across the area. The outlying bodies of
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this type occupy ridges or knolls slightly elevated above surrounding
soils of other series, and the hog-wallow surface may be typically de-
veloped or- the surface may be very uniform.

The material giving rise to this type is of sedimentary formation
constituting remnants of an early valley deposit, the material being de-
rived from adjacent mountainous ranges and from more distant sources.

The typical soil supports only a scanty growth of grasses. Consid-
erable leveling is necessary to put the land in condition favorable for
irrigation. A large part of the typical soil is not under cultivation. In
its present condition it is practically worthless, save for the scanty pas-
turage afforded sheep during the spring months. Its future development
depends entirely upon providing facilities for root development, storage
of moisture in the subsoil, and subsoil drainage. If these can be ob-
tained by deep blasting in the subsoil, then the soil will be adapted to as
wide a range of crops as may be grown on the deep phase, described
below.

TABLE XX. GIVING THE RESULTS OF MECH4NICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE TYPICAL SOIL AND SUBSOIL

OF THE AGATE GRAVELLY LOAM
A. Mechanical Analyses of Agate Gravelly Loam

Fine ,oarse ._edium Fine Very sine -
Description lravel sand sand, sand. sand Silt Clay

15 To -

Subsoil 5.5 9.7 4,9 8.7 7.2 46.3 17.8
Subsoil id 0 13.6 6.7 6.9 3. 'll.4 33.6

B. Chemical Analyses of Agate Gravelly Loam
Percentage Composition

Total Total Total 'Iota-I Total ta1 Total Organic -
potas- nitro- cal' magne- phos- sul- mois- matter, Lime
sium gen cium sium phorns fur lure Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO3)
% io e 7e % % % %

Surface 1.20 0.030 2.20 0.77 0.057 0.024 2.47 4.00 .

Subsofl 0.98 0.055 2.03 0.49 0.057 0.026 2.68 4.03
Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 54000 1350 99000 84650 2565 1080 111150 180000 .

4 Y2 million lbs.,
to depth of
about 15 in.
Subsoil 39200 2200 81200 19600 2280 1040 107200 161200 .

4 million lbs., -

from 28 to about -

41 in. depth.

Agate Gravefly Loam, Deep Phase. Areas of the Agate gravelly loam
-in which the depth of surface soil above the hard-pan or cemented sub-
soil is sufficient to have a marked effect upon the value of the land for
farming have been separated and shown on the map by means of a dis-
tinctive ruling over the type color. The depth of soil ranges from 2 to
4 feet, the material being identical with that forming the surface of the
typical soil, but the subsoil differs somewhat from that of the latter.
The iron hard-pan may be absent and the indurated gravel and sand under-
lying the soil may be less firmly cemented in som'e places.

In origin the type and its deep phase are similar. In vegetative
covering they differ, the latter supporting a fair growth of trees and
brush.
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As this would indicate, the deep phase is imich the better soil as
compared with the typical in its present condition. In the vicinity of
Medford much of it is set in orchards of pears and apples which give
profitable returns. Peaches, small fruits, truck crops, and alfalfa suc-
ceed with irrigation. Within the last two years portions of the desert
have been developed under irrigation, and plans to extend the area sup-
plied with water have been perfected.

ANTELOPE CLAY ADOBE
The Antelope clay adobe consists of a dark-brown to a black sticky

clay from 1 to 6 feet or more in depth, baking and checking upon expos-
ure to dry weather in the characteristic manner of adobe. The surface
material is underlain by the cemented gravel beds and ferruginous hard-
pan of the Agate series which may be overlain by a brown to yellowish-
brown clay subsoil. Th surface material of this type is alluvial and is
derived from higher-lying bodies of soils, mainly of the Agate series.

In general, the surface drainage is fair and the underdrainage re-
stricted, but there are small areas that are too moist for cultivation and
would be benefited either by enlarging the natural drainage ways or by
the construction of ditches and underground drains. The surface is
sloping, usually smooth, and favorable to irrigation.

This type occurs in narrow areas along small streamways bordering
or traversing that portion of the area lying north of Medford and locally
known as the desert." The areas are generally treeless.

The larger proportion of the type is of sufficient depth to be suitable
for the production of the tree fruits. It probably is better adapted to
pears and small fruits than to apples. Upon the areas of more shallow
soil, blasting is necessary in preparing the land for deep-rooted crops.

TABLEE XXI. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF ANTELOPE CLAY ADOBE

A. Mechanical Analyses of Antelope Clay Adobe

Fine - C Medium Fine Jery fine
Description gravel sand sand sand sand Silt Clay

% Ye
Soil 1.5 6.1 5.5 10.3 5.8 31.6 39.1

B. Chemical Analyses of Anteope Clay Adobe
Percentage Composition

Total Total Total Total Total 'Total Total Organic
potas- nitro. cal- magne- phos- sul- mois- matter, Lime
siusn gen cium sium phorus fur ture Volatile stone

Description (K) (N) (Ca) (Mg) (P) (S) matter (CaCO3)

% % % % % % % % %
Surtace 1.32 0.117 2.32 1.15 0064 0.020 8.25 7.35 0.11
Subsoil 0.62 0.074 2.68 0.72 0.066 0.017 7.75 6.25 1.29

Pounds Per Acre
lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

Surface 59400 5265 104400 51750 2880 900 371250 330750 4950
4% million lbs.,
to depth of
about 15 in.
Subsoil 24800 2960 107200 28800 2640 680 310000 250000 51600
4 million lbs.,
from 28 to about
41 in. depth.
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NEAL SILTY CLAY LOAM

The Neal silty clay loam consists of 12 to 30 inches of dark-brown
to black rather sticky clay loam, slightly m.icaceous and of uniform tex-
ture, underlain by a yellowish-brown or black, sticky loam or clay loam.
Gravel is rare and is found only in those portions of the soil adjacent to
gravelly types of the Sites series.

Areas of this type occur in the lower bottoms bordering Bear, Emi-

grant, and Neal creeks as far north as Medford. The areas are seldom
subject to overflow. Their surface is level to slightly rolling, with a
gentle slope along the line of drainage. The surface is usually smooth
and is favorable to irrigation.

The Neal silty clay loam is alluvial in formation, the material haviitg
been eroded from adjacent more elevated soils and deposited by former
floods in the neighboring streams.

The native vegetation consists of cottonwood, willow, vines, and
brush, but the larger part of the areas have been cleared and placed in
cultivation. Alfalfa and wheat occupy the larger proportion of the
cleared area, but small fruits, truck crops, and orchard fruits are also
produced. This type is well adapted to pears and fairly well to apples,
but both will require protection from spring frosts.

TABLE XXII. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL KND SUBSOIL OF THE

NEAL SILTY CLAY LOAM

A. Mechanical Analyses of Neal Silty Clay Loam

- Fine Coarse Medium I ne Very fine -
Description gravel sand sand sand sand Silt Clay

% %
0.0 0.3 0.7 9.0 15.1 52.2 22.5
0.1 0.6 1.7 8.2 10.4 41.9 37.2

B. Chemical Analyses of Neal Silty Clay Loam
Percentage Composition

Total
potas-
sium

Description (K)

%
Surface 1.23
Subsoil 1.36

lbs.
Surface 553d0
4½ million lbs.,
to depth of
about 15 in.
Subsoil 54400
4 million lbs.,
from 28 to about
41 in. depth.

'rotal
nitro-
gen
(N)

'l'otal
cal-

cium
(Ca)

Total
magne-
sium
(Mg)

Total
phos-

phorus
(P)

Total
sul-,
fur
(S)

Total
mois-
ture

,% % % % % %
0.115 2.77 1.19 0.073 0.045 4.40
0.076 1.84 0.62 0.092 0.041 3.27

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs.
5175 124550 53550 3285 2025 198000

3040 73600 24800 3680 1640 130800

Soil
Subsoil

Organic
matter, Lime

Volatile stone
matter (CaCO3)

% %
4.85 0.057
3.57 . .

lbs. lbs.
218250 2565

142800 .
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NEAL CLAY ADOBE

The Neal clay adobe consists of a black, sticky clay from 1 to 3 feet
in depth, with a pronounced refractory adobe structure. The soil is
underlain by a stratum of yellowish-brown, sticky clay, which may ex-
tend to a depth of 6 feet or more, or by beds of shale. The clay is al-
ways underlain by a shale at some depth, if not within the limit of the
profile, and in places the surface material rests upon the rock.

This type is of recent alluvial origin. It is found as small, elongated
bodies in the lower lands along both the perennial and intermittent
streams of the area from Medford southeastward, but it is rarely over-
flowed. The surface is uniform, with little or no slope, and the drainage
is generally deficient. The areas usually support a growth of trees or
brush.

A few areas of this soil have been set in pear orchards, but the
larger part is in native grass or is sown to wheat for hay.

TABLE XXIII. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL OF THE NEAL CLAY ADOBE

A. Mechanical Analyses of Neal Clay Adobe

Fine Coarse Medium Fine Very tine
gravel sand sand sand sand Silt Clay

% %
0.3 1.3 1.4 4.9 4.4 36.9 50.4

B. Chemical Analyses of Neal Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
sium gen ci,im shim phorus fur tore Volatile Stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO3)

% % % % % % % % %Surface 1.44 0.218 2.88 1.26 0.097 0.045 3.40 7.90 0.26
Subsoil 1.24 0.051 2.63 2.00 0.117 0.017 2.52 4.31 .

Pounds Per Acre-

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 64800 9810 129600 56700 4365 2025 153000 355500 11700
4 % million lbs.,
to depth of
about 15 in.
Subsoil 49600 2040 105200 80000 4680 680 100800 172400 . .

4 million lbs.
from 28 to about
41 in. depth.

SALEM GRAVELLY SANDY LOAM

The Salem gravelly sandy loam consists of a very gravelly sandy
loam of rather fine texture, light brown to dark brown in color, from
1 to 4 or more feet deep. The gravel, which is much water worn, varies
in size from less than 1 inch to 2 or 3 inches in diameter. Such coarse
fragments of the rocks form as much as 50 percent or more of the sur-
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face material. The texture of the finer surface material varies somewhat,
approximating a loam in places where the drainage has been imperfect.

The deeper subsoil, i. e., the section below the surface material,
consists of beds of loose cobblestones and smaller gravel and some finer
interstitial material, or the same material firmly cemented. The subsoil
of the latter character exists from near the mouth of Sams Creek west-
ward beyond the Jackson county line. Above the mouth of Sams Creek
the indurated material does not appear within 6 feet of the surface.

The Salem gravelly sandy loam occurs in the lower lands along
Rogue River, either bordering the stream or lying a short distance back
from its banks. It is of alluvial origin and derived mainly from basaltic
material. It is not often subject to overflow.

The larger proportion of the type is covered with a dense growth of
trees and brush, though in the western part of the area, where the ce-
mented gravel approaches the surface, the vegetation consists of a scanty
growth of grass. The surface is somewhat undulating or irregular, often
gullied, and requires leveling for irrigation.

The type is not extensively utilized, but in the western part of the
area portions of this soil are under cultivation, the land being used both
for grain and orchard fruits. Where it is of sufficient depth and favored
by good moisture conditions, this type will be found adapted to apples
and pears, as well as to alfalfa and the grains.

TABLE XXIV. GIVING THE RESULTS OF MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL OF SALEM

GRAVELLY SANDY LOAM

Mechanical Analyses of Salem Gravelly Sandy Loam

me Coarse Medium _ine Very line
Description gravel sand sand sand sand Silt Clay

r/,

Soil 7.0 20.1 14.9 24.4 8.2 17.9 7.5

Surface
Subsoil

Chemical AnalyseS of Salem Gravelly Saody Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mol- matter, Lime
sium gen cium slum phorus fur lure Volatile stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO5)

% r/ % r/, % % % % %
0.77 0.112 248 1.82 0.086 0,019 1.45 1.88
0.98 0.089 2,92 1.18 0.079 0.045 1.28 2.52 .

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 34650 5040 111600 59400 3870 855 65250 152100 . .

4 % million lbs.,
to depth of
about 15 in.
Subsoil 39200 3560 116800 47200 3160 1800 51200 100800 -

4 million lbs.,
28 to about
41 in. depth.
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SALEM FINE SANDY LOAT

The Salem fine sandy loam consists of a brown to a grayiAh-brown
fine sandy loam, from 18 inches to 4 feet in depth, and usually slightly
micaceous. SmaH quantities of water-worn gravel are present In some
places. The color of the section above the subsoil is uniform, but the
texture is rather variable, owing to the assorting power of running water.
Thin layers of lighter or heavier material may occur at varying depths.
and occasional strata and pockets of washed gravel may be present.

The soil rests directly upon beds of water-worn gravel and larger cob-
blestones, the separation between the soil and subsoil being sharp and
distinct. The subsoil may consist of practically clean gravel, but away
from the stream bank there is usually a moderate admixture of sand and
silt. Within 5 feet of the surface this gravel is not cemented, but at
varying depths below it occurs as a firmly cemented mass, which extends
to undetermined depths.

This type occurs as long, narrow bodies lying along Rogue River
from Trail southwestward to the Lower Table Rock. Small bodies also
occur along the lower course of Little Butte Creek. The surface is slop-
ing and generally slightly undulating, the depressions being long and
narrow and roughly paralleling the course of the streams. The type is
rarely subject to overflow and the drainage is good.

The soil is alluvial in formation, the material being derived from
the mountainous region north and east of the boundaries of the present
survey. The formations in this region are almost entirely volcanic and
consist of basaltic rocks, pumice, and volcanic ash.

The entire area occupied by this soil was formerly covered with a
dense growth of cottonwood, willow, ash, and underbrush. North of the
Upper Table Rock the larger part of this native vegetation still remains,
but to the south the timber and brush have been to a large extent re-
moved and the land placed under cultivation. This cleared section is
largely occupied by apple and pear orchards, and a smaller part devoted
to alfalfa and pasture. This type is well adapted to the fruits mentioned
and should also give good yields of the smaller fruit and truck crops,
though at present the distance from markets precludes its development
as a trucking soil. It occupies a favorable position for irrigation but
requires some leveling. The more leachy porous bodies have a low
moisture-retaining power and require irrigation for effective development.

Salem Fine Sandy Loam, Coarser Phase. This division was nod
made by the United States Bureau of Soils. In collecting samples for
chemical analyses, one of the writers (Reinier) found that this type
really consisted of two types. That part nearest the river, constituting
about half the area, contains much more sand and the subsoil more
gravel than the upper, more elevated part. This upper portion conforms
well to the description of the Salem fine sandy loam. The coarser phase
covers approximately the lower or south half of the area designated on
the map at the close of this bulletin.
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TABLE XXV. GIVING TEE RESITLTS OF THE MECHANICAL AND CHEMICAL
ANALYSES OF SAMPLES OF THE SOIL OF SALEM FINE SANDY LOAM

A. Mechanical Analyses of Salem Fine Sandy Loans

Fine Coarse Medium Fine Very fine
Description gravel sand sand ssnd asnd Silt Clay

B. Chemical Analyses of Salem Fine Sandy Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- mtro- cal- niagne- phos- sul- mets- matter, Lime
sium gen cium eium phorus fur hire Volatile stone

Description (K) (N) (Ca) (Mg) (P) (5) matter (CaCO5)

% % VU ¼ ¼ ¼ % % %Surface 0.95 0.071 2.48 0,93 0.096 0.034 1.59 3.48
Subsoil 0.81 0.034 2.48 0,62 0.092 0.019 2.25 5.26

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
Surface 42750 3195 111600 41850 4320 1530 71550 156600 .
4% million lbs.,
to depth of
about 15 in.
Subsoil 32400 1360 99200 24800 3680 760 90000 210400 . . . -

4 million lbs.,
from 28 to about
41 in. depth.

C. Chemical Analyses of Salem Fine Sandy Loam (Coarser Phase)

SALEM CLAY LOAM

The Salem clay loam consists of a very sticky clay, froni 18 inches
to 6 feet or more in depth, and in poorly drained areas somewhat com-
pact, showing a tendency toward an adobe structure. In the vicinity of
the Rogue River the prevailing color of the soil is dark brown; in those
bodies along the tributary streams, such as Little Butte, Antelope,
Yankee, and Bear creeks, the color, with scarcely an exception, is black.
A small quantity of water-worn gravel occurs in the soil and subsoil in
some places.

Percentage Composition

Description

Total
potas-
sium
(K)

Total
nitro-
gen
(N)

Total
cal-

cium
(Ca)

Total
magne-
sium
(Mg)

Total
phos-

phorus
(F)

% % C/ %
Surface 0.88 0.081 3.45 1.21 0.076
Subsoil 0.83 0.025 3.40 1.68 0,079

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs.
Surface 39600 3645 155250 54450 3420
4% million lbs.,
to depth of
shout 15 in.
Subsoil 33200 1000 136000 67200 3160
4 million lbs.,
from 28 to about
41 in. depth.

¼ ¼ ¼ ¼
7.5 10.1 34.3 13.1 25.0 8.6

Total Total Organic
sul- mois- matter, Lime
fur ture Volatile atone
(5) matter (CaCO)

% ¼
0.015 1.50 2,85
0.030 1.37 2,05

lbs. lbs. lbs. lbs.
675 67500 128250 .

1200 54800 82000 -
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The subsoil, which is a loose gravel like that underlying the Salem
fine sandy loam, may lie within 4 feet or less of the surface, but under
a considerable proportion of the type it is found at depths greater than
6 feet. It is probable that the deeper portions of this gravel are cemented,
as in the other types of the series, but no exposures of sufficient depth
were found to determine this fact.

This is a widely distributed type occurring in small areas scattered
along the Rogue River from Trail southward to the Bybee Bridge, along
Little Butte Creek and its tributaries, and in the vicinity of Antelope
and Bear creeks.

The soil is alluvial in formation and composed of materials washed
from. the volcanic rocks occurring in the upper parts of the drainage
basins of these streams. It is seldom subjeclZ to overflow, is generally
well drained, and is well adapted to irrigation farming.

The type originally carried a heavy growth of trees and brush, which,
except along the immediate streamways, has been largely removed. The
cleared land is used for the production of grain, alfalfa, pears, and
apples. It is very well adapted to alfalfa, the yields ranging from 3 to 6
tons per acre for three cuttings. It is also well suited to other crops
mentioned, the only disadvantage in fruit production being the occurrence
of spring frosts, which, owing to the low elevation, are more frequent
than on many of the soils used for orcharding.

TABLE XXVI. GIVING THE AVERAGE RESULTS OF MECHANICAL AND
CHEMTCAL ANALYSES OF SAMPLES OF SOIL OF SALEM CLAY LOAM

A. Mechanical Analyses of Salem Clay Loam

Soil

Description
Fine Coarse Medium Fine Very fine

gravel sand sand sand sand Silt Clay

¼ ¼ ¼ ¼ ¼ ¼
0.5 1.9 2.9 17.3 16.1 39.8 21.4

B. Chemical Analyses of Salem Clay Loam
Percentage Composition

Total
potas-
sium

Description (K)

0/,,

Surface 1.50
Subsoil 1.28

lbs.
Surface 67500
4% million lbs.,
to depth of
about 15 in.
Subsoil 51200
4 million lbs..
from 28 to about
41 in. depth.

Total
nitro-
aen
'1N)

Total
cal-

cium
(Ca)

Total
magne-
sium
(Mg)

Total
phos-

phorus
(P)

Total
sul-
fur
CS)

Total
mois-
ture

% c' ¼ ¼ ¼
0.140 2.49 1.00 0.050 0.027 3.08
0.055 2.28 0.90 0.070 0.024 4.16

Pounds Per Acre

lbs. lbs. lbs. lbs. lbs. lbs.
6300 112050 45000 2250 1215 128600

2200 91200 36000 2800 960 166400

Organic
matter, Lime

Volatile steno
matter (CsCO3I

¼ ¼
6.15
3.32

lbs. lbs.
276750 -

132800 .
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SALEM CLAY ADOBE

The Salem clay adobe to a depth of 6 feet or more consists of a
heavy, sticky, black clay, sometimes containing some gravel, with a
pronounced adobe structure. The color and texture are uniform through-
out the entire depth of the soil. The gravel subsoil characteristic of
this series is seldom found within 6 feet of the surface. This type Is not
found in the Rogue River bottoms, except near the mouths of Little
Butte and other tributary creeks, but it occurs in numerous more or
less extensive bodies of alluvial soil bordering the streams throughout
the drainage system of the valley, from Medford northward to the Rogue
River and eastward to the boundary of the survey.

About 2 miles north of Central Point, in the bottom lands along one
of the tributaries of Bear Creek, a body of this soil is found approaching
peat in texture and structure. Here the drainage conditions have been
particularly poor, favoring a rank growth of tule,'which has resulted in
the accumulation of a mass of semi-decayed organic matter in which the
mineral content is extremely low.

The surface of the type may be smooth or somewhat uneven where
eroded by former streams, and the drainage is as a whole somewhat
deficient. Where the drainage conditions are controlled, pears may be
grown with success, and in the level areas alfalfa will do fairly well.
Only a small proportion of this soil is under cultivation. Alfalfa is the
principal crop, yielding from 3 to 5 tons per acre.
TABLE XXVII. GIVING THE RESULTS OF THE MECHANICAL AND CHEMICAL

ANALYSES OF SAMPLES OF THE SOIL OF THE SALEM CLAY ADOBE
A. Mechanical Analyses of Salem Clay' Adobe

-- - Fine Coarse Medium Fine Very fine
Description gravel sand sand sand sand Silt Clay

%
Soil 0.6 3.6 4,5 7.9 5.1 20.4 57.9

B. Chemical Analyses of Salem Clay Adobe
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
sium gen ciuro siuni phorus fur ture Volatile stone

Description (K) (N) (Ca.) (Mg) (F) (5) matter (CaCO3)

Surface
Subsoil

% -% % % % % % % %
1.24 0.145 1.82 0.747 0.082 0.027 5,68 6.64 0,05
0.91 0.077 2.99 0,928 0.056 0.018 5.25 7.41 2.42

Pounds Per Acre
lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.

Surface 55800 6525 81900 33615 8690 1215 255600 298800 2250
4% million lbs.,
to depth of
about 15 in.
Subsoil 36400 3080 119600 37120 2240 720 210000 296400 96800
4 million lbs.,
from 28 to about
41 in. depth.

SAMS LOAM

The Sams loam to a depth of 2 to 6 feet or more consists of a dark
grayish brown to light-brown loam, underlain where the surface soil is
less than 6 feet in depth by a light or dark-brown heavy loam or light
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clay loani. Gravel Is rarely present in either the soil or subsoil and is
found only in a few instances along th& boundary between this type and
members of the Sites series. In a considerable proportion of this type
the surface loam material extends to a depth of several feet, the heavier
subsoil occurring in the southern extension of the type, where the drain-
age has been somewhat restricted.

The Sani.s loam is of alluvial origin, the material of which it is com-
posed coming mainly from greenstones and sandstones and in places to
some extent from basaltic rocks, transported and deposited over local
valley plains by minor streams.

This type is confined to that part of the area north of the Rogue
River known as Sams Valley. The surface is generally uniform and the
slope even and favorable to distribution of water for irrigation. The
general level is somewhat lower than that of the surrounding types and
the boundary is plainly indicated by a low terrace or by the slopes of
knolls and hills. It is usually well drained and free from overflow.

Practically all of this type is cleared and devoted to the production
of hay. Where not cultivated, the type is not very retentive of moisture
and yields of either native hay or alfalfa are somewhat less than are gen-
erally secured on the other alluvial soils in the valley. Some young or-
chards and one or two bearing orchards of pears are found on this type,
and the soil is well adapted to this fruit. Apples should do well on the
areas of deep soil. With irrigation the yields àf all crops, and particu-
larly of hay, would be materially increased.

TABLE XXVIII. GIVING THE AVERAGE RESULTS OF MECHANICAL AND
CHEMICAL ANALYSES OF SAMPLES OF THE SOIL OF SAMS LOAM

A. Mechanical Analyses of Cams Loam

Fine Coarse Medium Fine Very fine
gravel sand sand sand sand Silt Clay

B. Chemical Analyses of Cams Loam
Percentage Composition

Total Total Total Total Total Total Total Organic
potas- nitro- cal- magne- phos- sul- mois- matter, Lime
shim gen cium siuin phorus fur ture Volatile StoneDescription (K) (N) (Ca) (Mg) (P) (8) matter (CaCO3)

% % % % % % % % %Surface 1.85 0.115 0.91 0.62 0.096 0.049 2.72 6.02
Subsoil 1.40 0.039 2.31 1.42 0.108 0.024 2.49 3.66 .

Pounds Per Acre

lbs. lbs. lbs. 1 lbs. lbs. lbs. lbs. lbs. lbs.Surface 84600 5175 40950 27900 4320 2205 122400 270900 . .

4% million lbs.,
to depth of
about 15 in.
Subsoil 56000 1560 92400 56800 4320 960 99600 146400 . . .

4 million lbs.
from 28 to about
41 in. depth.

Soil 1.6 3.0 2.2 8.5 22.3 47.9 14.1
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DISCUSSION OF THE CHEMICAL ANALYSES OF THE
DIFFERENT SOIL TYPES

As previously stated, it has been deemed better to defer the dis-
cussion of the results of the chemical analyses until this time in order
that the results might be discussed as a whole, thus avoiding unnecessary
repetition. Two summary tables have been prepared to put the data in
a form capable of easy comparison. The percentage composition of the
air-dry surface soils and subsoils is given in Table XXIX Summary. The
same results estimated in pounds per acre, on the basis of four and one-
half million pounds for the surface soil and four million pounds for the
subsoil (with the exception of the Agate gravelly sandy loam), are given
in Table XXX Summary.

Any condition or defect of the soil which tends to prevent the max-
imum production of crops, or to render it unsuitable for the production
of crops, may be termed a soil deficiency. In an earlier part of this
bulletin it has been pointed out that the chemical soil deficiencies which
are likely to occur in agricultural soils are lack of potassium, nitrogen
and organic matter, calcium (in the form of carbonate), phosphofus, and
sulfur. In the more arid regions, soluble "alkali' salts may also be
present in sufficient quantity to be injurious to crops.

Before taking up the discussion of the chemical analyses, it may be
well briefly to comment in a general way on the availability of plant
food in the soil. The quantity of any given essential plant nutrient
withdrawn from the soil by a crop depends usually upon a number of
factors. In the first place, the amount taken up by the growing plant
depends largely upon the supply of essential elements at the beginning
of the growing season in the form of chemical compounds which are
more or less soluble and hence can be partly or completely absorbed by
the plant. In the second place, the condition of the soil particles exerts
an influence. For exatnple, compounds which are available in them-
selves may be enclosed in the soil particles in such a way that they are
not exposed to the action of the plant roots. The soil should be finely
divided and sufficiently open to be permeable to the roots of plants. A
third important factor is the amount of the plant food which is trans-
formed by the chemical changes taking place during the growing season
into forms which can he absorbed by the plant. This is particularly true
of the element nitrogen which is gradually being changed to assimilable
forms. Another factor is the nature of the plant. Plants differ marked-
ly in their ability to take up plant food from the soil, and also in the
amount of the various essential chemical elements needed. The char-
acter of the soil, its composition, the conditions prevailing during the
growing season and perhaps other factors also have an influence on the
amount of nutrients absorbed.

Any essential plant food element which exists in relatively small
amounts as compared with the other necessary constituents obviously
becomes a limiting factor in the production of crops. Any reduction or
increase in the supply of this element will cause a corresponding de-
crease or increase of crop yield. Such an element is then said to be
'in the minimum" and is the controlling factor from the standpoint of
the supply of plant nutrients.
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TABLE XXIX. SUMMARY, SIOWING PERCENTAGE COMPOSITION OF SOILS
OF JACKSON COUNTY

Total
potas-

Soil Deserip- 5mm
Type tion (K)

Total
nitro-

gen
(N)

Total
cal-
cium
(Ca)

Total
magne-
siusn
(Mg)

Total
phos-

phorus
(P)

Total
sul-
fur
(S)

Total
mois-
ture

Organic
matter,
Volatile
matter

Lime
stone

(CaCO3)

% % % % % % % % %Siskiyou Surface 3.25
coarse

0.045 2.43 0.73 0.109 0,019 0.40 1.70
sandy Subsoil 3.17
loam

0.014 2.12 0,45 0.052 0.031 0.69 1.17

Tolo Surface 1.83 0.148 1.50 0.85 0.065 0.029 1,84 5.63loam Subsoil 1.41 0.039 1,63 1.21 0.061 0.013 3.60 3.78

Sites Surface 1.56 0.05 1.10 0.74 0.045 0.041 3.03 3.99sandy Subsoil 1.04
loam

0.073 1.50 0.410 0.039 0.043 1.17 4,75

Sites Surface 2.14 0.057 1.10 0.43 0.079 0.031 2.25 5.26fine Subsoil 1.59
sandy
loam

0.032 0.04 0.44 0.075 0.021 0.78 2.50

Olympic Surface 0.61
clay Subsoil 0.57
adobe

0.082
0.047

1,67
2.16

0.82
0,74

0.069
0.079

0.030
0.030

8.82
9.75

6.49
6.31

,

1.07

Climax Surface 0.99 0.081 2.03 0.91 0.050 0.030 6.71 6.50 0.20clay Sllbsoil 1.02
adob'

0.064 2.05 0.40 0.099 0.031 8.36 6.19 .

Barron Surface 1.86 0.052 2,20 0,51 0.077 0.028 0.53 1.49coarse Subsoil 2.63
sand

0.015 1.54 0.73 0.089 0.015 1.62 2.06

Phoenix Surface 1.18 0.117 1.83 1.25 0,048 0.021 7,74 7.16 0.13clay Subsoil 1.08
adobe

0.074 2.42 0,88 0.072 0,020 7,73 5.00 3.23

Meyer Surface 1,63 0.18 1.82 0.993 0.060 0.029 1.51 5.64 0.20silty Subsoil 1.81
clay loam

0.171 2,21 0.948 0,068 0.044 1.95 6.42 .

Meyer Surface 1.68 0.182 1.06 0.75 0,059 0.038 6,58 2,99 0.07clay Subsoil 1.55
adobe

0.060 2.33 0.75 0.092 0.030 5.35 7.84 3.77

Coker Surface 0.62 0.089 1,80 0.48 0.066 0.028 9.54 6.85 0.04clay Subsoil 0.43
adobe

0.051 4.75 0.58 0.060 0.026 9.09 7,52 10.36

Coleman Surface 1,03 0.056 3,48 1.31 0.06.9 0.037 1,60 2,87gravelly Subsoil 1.11
learn

0.018 3,38 1.92 0.073 0.014 2.82 3.79

Medford Surface 1.62 0.107 2.33 1,25 0.052 0.032 1.14 3.48fine Subsoil 1.43
sandy
losni

0.026 1.83 1.03 0.062 0.016 1,24. 2.56

Medford Surface 1.18 0.140 2.88 1.35 0,065 0.039 1.42 4.80
loam Subsoil 1.38 0.067 2,82 1,54 0.063 0.025 1.71 3.72

Medford Surface 1.66 0.177 2.43 1.05 0.069 0.038 4,94 7.15gravelly Subsoil 1.31
clay loam

0.061 2.52 1.44 0.085 0.025 2.55 4,62

Bella- Surface 1.00 0.049 2.26 0.50 0.092 0,040 1.00 2.85vista fine Subsoil 1.17
sandy loam

0.023 1.84 0.56 0.086 0.032 0,80 2,86
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TABLE XXIX, Continued

sandy loam
(coarse phase)

We shall now proceed to discuss the chemical composition of Jack-
son county soils from the standpoint of possible deficiencies in the
chemical constituents noted above, together with such other comments
as seem advisable.

1. Potassium (Potash). A good supply of this essential element is
asserted to be especially necessary to starch formation in the plant
and in the production of plump, heavy kernels in grains. It is also
stated that a goodly quantity tends to impart tone and vigor to the'
plant and make it more resistant to disease. The presence of much
potassium has been repeatedly observed In the leaves and rapidly grow-
ing parts of plants. In the soil, it is present largely In the form of more
or less insoluble silicates and its availability depends considerably on
the general character of the soil. It is usually present in most soils in
a form and in adequate quantity, however, to be sufficiently available
under proper conditions of cultivation, especially when the soil is neutral
or is mildly alkaline because of the presence of lime carbonate.

'rotal
poles-

Soil Descrip- shim
Type lion (K)

%

Total
nitro-

gen
(N)

%

Total
cal-
ciurn
(Ca)

%

Total
magne-
sium
(Mg)

%

Tnta.l
phos-

phoriia
(P)
%

Total
sul-
fur
(5)
%

'l'otal
mois-
tare

%

Organic
matter, Lime

Volatile atone
matter (CaCO3)

% %
Agate Sllrface 1.58 003 3.10 0.81 0.082 0.024 2.63 4.03
gravelly Subsoil 1.38
sandy loam

0.03 2.70 1.02 0,087 0.021 4.16 4.01

Agate Surface 1.20 0.030 2.20 0.77 0.057 0.024 2.47 4.00
gravelly Subsoil 0.98
loam

0.055 2.03 0.49 0.057 0.026 2.68 4.03

Antelope Surface 1.32 0.117 2.32 1.15 0.064 0.020 8.25 7.35 0.11
clay Subsoil 0.62
adobe

0,074 2,68 0.72 0.066 0.017 7.75 6,25 1.29

Neal Surface 123 0,115 2.77 1.19 0,073 0.045 4.40 4.85 0.057
silty Subsoil 1.36
clay loam

0.076 1.84 0.62 0.092 0.041 3.27 3.57 -

Neal Surface 1.44 0.218 2.88 1.26 0.097 0.045 3.40 7.90 0.26
clay Subsoil 1.24
adobe

0.051 2.63 2.00 0.117 0.017 2.52 4.31 -

Salem Surface 0.77 0.112 2.48 1.32 0.086 0.0188 1.45 3.18
gravelly Subsoil 0.98
sandy loam

0.089 2,92 1.18 0.079 0.045 1.28 2.52

Salem Surface 1.50 0.140 2.49 1.00 0.050 0.027 3.08 6.15
clay Subsoil 1.28
loam

0.055 2.28 0.90 0.070 0.024 4.16 3.32

Salem Surface 0.95 0.071 2.48 0.93 0.096 0.034 1.59 3.48
fine Subsoil 0.81
sandy loam

0.034 2.48 0.62 0.092 0.019 2.25 5.26 .

Salem Surface 1.24 0.145 1.82 0.747 0.082 0.027 5,68 6.64 0.05
clay Subsoil 0.91
adobe

0.077 2 99 0.928 0.056 0.018 5,25 7,41 2.42

Sania Surface 1.88 0.115 0.91 0.62 0.096 0.049 2.72 6.02 .

Icam Subsoil 1.40 0.039 2.31 1.42 0.108 0.024 2,49 3.66 .

Salem Surfare 0.88 0.081 3.45 1.21 0.076 0.015 1.50 2,85
fine Subsoil 081 0.025 3,40 1.68 0079 0.030 1.37 2.05
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TABLE XXX. SUMMARY. THE COMPOSITION OF THE SOILS OF JACKSON
COUNTY ESTIMATED ON TI-IN BASIS OF FOUR AND ONE-HALF MILLION

POUNDS FOR SURFACE SOIL (to a depth of about 15 inches) AND
FOUR MILLION POUNDS FOR SUBSOIL (from 28 to

about 41 inches depth)

Totai
nitro-
gen
(N)

Total
cal- magne-

cium
(Ca)

Total

slum
(Mg)

Total
phos-

phorus
(N)

Total
sul-
fur
(S)

Total
mois-
ture

Organic
matter, Lime

Volatile stone
matter (CaCO1)

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs.
2025 109150 32850 4905 855 18000 76500

500 94800 18000 2080 1240 26400 46800

6660 67500 38250 2925 1305 82800 253350
1560 65200 48400 2440 520 144000 151200
2250 49500 33300 2025 1842 13635 178200
2920 60000 16400 1560 1720 46800 190000

2565 49550 19350 3555 1395 103250 236700
1280 37600 17600 3000 840 31200 100000

3690 75150 36900 3605 1350 396900 292050
1880 86400 29600 3160 1200 390000 42800

3645 91350 40950 2250 1350 301950 292500 9000
2560 82000 16000 3960 1240 334400 247600

2340 89000 22950 3455 1260 23850 67050
600 61600 29200 3560 600 64800 82400

5265 82350 56250 2161) 945 348300 322200 5850
2960 96800 35200 2880 800 109200 200000 129200

8100 81900 44685 2700 1305 67950 253800 9000
6840 88400 37020 272)) 1760 78000 256800

5940 47700 33750 2655 1710 296100 134550 3150
2400 9320)) 30000 3680 1200 214000 313600 150800

4005 81000 21600 2970 1260 429300 308250 1800
2040 11)0000 23200 2400 1040 363600 300800 414400

2520 156650 59850 2025 1685 72000 129150
720 135200 76800 2900 560 132800 151600

4815 104850 56250 23.tO 1440 51300 156600
1040 73200 41200 2490 640 49600 102400

6300 129600 60750 2925 1620 63900 216600
2680 112800 61600 2520 1000 68400 14800

6965 109350 47250 3105 1710 222300 321750
2440 100800 57600 3400 1000 102000 184800

2205 101700 22500 4140 1800 45000 128250
920 73600 22400 3440 1280 32000 114400

Total
potas-
sium

Description (K)

lbs.
Siskiyou Surface 146250
coarse Subsoil 126800
sandy learn

Tolo Surface 82350
loam Subsoil 56400

Sites Surface 70200
sandy Subsoil 41600
loam

Sites Surface 96300
fine Subsoil 63600
sandy loam

Olympic Surface 27450
clay Subsoil 22800
adobe

Climax Surface 44550
clay Subsoil 40800
adobe

Barron Surfsce 83700
coarse Subsoil 105200
sand

Phoenix Surface 53100
clay Subsoil 43200
adobe

Meyer Surface 73350
silty clay Subsoil 72400
loam

Meyer Surface 75600
clay Subsoil 62000
adobe

Ceker Surface 27900
clay Subsoil 17200
adobe

Coleman Surface 46550
grovelly Subsoil 44400
loam

Medford Surface 72900
fine Subsoil 57200
sandy loam

Medford SOrface 53100
learn Subsoil 55200

Medford Surface 74700
gravelly Subsoil 52400
clay loam

Bellavis- Surface 45000
ta fine Subsoil 46800
sandy loam
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TABLE XXX, Continued

sandy loam
(coarse phase)

*Surface soil and subsoil cach estimated en the basis of two and one-third million
peunds per acre.

It will be noted from a perusal of the sum.mary tables (XXIX, XXX)
that the amount of potassium, in Jackson county soils is very large when
compared with the actual needs of agricultural crops. The greatest
amount in a surface soil occurs in the Siskiyou coarse sandy loam,
146,250 pounds per acre to a depth of 15 inches; and the minimum quan-
tity is in the Olym.pic clay adobe, 27,450 pounds per acre. This last
figure is equivalent to that which would be removed in approximately
1140 crops of wheat (25 bushels, including the straw), 182 crops of alfalfa
hay (6 tons), 305 crops of red clover hay (3 tons) or 963 crops of apples
(300 bushels). Most of the soils contain much higher amounts of p0-
tassiuni. Besides, there are abundant quantities of potassium in the
subsoils, often much larger than in the surface soils, which will be-
come available as the surface soi.l is eroded and washed away.

Total Total
potas- nitro-

Soil Descrip- sium gen
Type tion (K) (N)

lbs. lbs.

'rotal Total
cal- magne-
cium alum
(Ca) (Mg)

lbs. lbs.

Total
phos-

phorns
(P)

lbs.

_otal
sul-
fur
(Si

lbs.

Total
mois-
ture

lbs.

Organic
matter Lime
Volatile stone
matter (CaCO)

lbs. lbs.
Agate Surface* 3653l3 700 72332 18900 1913 560 61365 94032
gravelly Subsoil 32200
sandy loam

700 65099 23801) 2030 490 97065 93565

Agate Surface 54000 1350 99000 34650 2565 1080 111150 180000
gravelly Subsoil 39200
loam

2200 81200 19600 2280 1040 107200 161200

Antelope Surface 59400 5265 104400 51750 2880 900 371250 330750 4950
clay Subsoil 24800
adobe

2960 107200 28800 2640 680 310000 250000 51600

Neal sil- Surface 55350 5175 124550 51550 3255 2025 198000 218250 2565
ty clay Subsoil 54400
loam

3040 73600 24800 3680 1640 130800 142800

Neal clay Surface 64800 9810 129600 56700 4365 2025 153000 355500 11700
adobe Subsoil 49600 2040 105200 50000 4680 680 100800 172400

Salem Surface 34650 5040 111600 59400 3870 855 65250 152100
gravelly Subsoil 39200
sandy loam

3560 116800 59400 3160 1500 51200 100800

Salem Surface 67800 6300 112050 45000 2250 1215 138600 276750
clay Subsoil 51200
loam

2200 91200 36000 2800 960 166400 132800

Salem Surface 42750 3195 111600 41850 4320 1550 71559 156600
fine Subsoil 32400
sandy loam

1360 99200 24800 3680 760 90000 210400

Salem Surface 55800 6525 81900 33615 1690 1215 255600 298800 2250
clay Subsoil 36400
adobe

3080 119600 37120 2240 720 210000 296400 96800

S ama Surface 84600 5175 40950 27900 4320 2205 122400 270900
1 cam Subsoil 56000 1560 92400 56800 4320 960 99600 146400

Salem Surface 30600 3645 155250 54450 8420 675 17500 125250
fine Subsoil 33200 1000 136000 67200 3160 1200 54800 82000
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In order that no misunderstanding may occur, the writers wish to
state that the figures given in the preceding paragraph for the numbers
of crops are to be used for comparison only. It must be borne in mind
that It is practically impossible in successive cropping for plants to make
use of the total supply of a plant food; also that only a small fractIon
of the amount present Is in available form at any one time. For these
reasons, it is highly important that there be an abundance of the essen-
tial element present so that the small fraction which is available will be
sufficient for the maximum production of crops.

It appears to the writers after considering these data and the results
obtained by other experiment stations, notably those of Illinois and of
Rothamsted, England, that the potassium problem at present for the
Jackson county farmer is apparently one of liberation by the proper till-
age of his soil. It does not appear that the addition of expensive potash
fertilizers will be necessary for years to come. The soils in this region
are not "acid" and where there is a proper supply of organic matter and
moisture, intelligent methods of cultivation ought to make this essential
plant food available in sufficient quantity. Judging solely from the
amount present, it would seem that if the supply of potassium should
become deficient at some future time it would likely first be in the
Olympic clay adobe, Climax clay adobe, Coker clay adobe, Salem gravelly
sandy loam, and Salem fine sandy loam. The farmers tilling these soils
may husband their potassium supply for the future by growing crops
which do not require large amounts of this element and by returning
as much as possible of the stems and leaves of the plants grown. These
portions contain the greater part of the potassium utilized by the plant.
The loss caused by leaching and drainage varies with different soils
but is very small in amount. Experiments made at Rothamsted, England,
show the annual loss of potash per acre due to drainage to vary from
3 to 12 pounds.

Everything considered, there is every reason to believe that the
supply of potassium in the soils of Jackson county is unlikely soon to
become a limiting factor in their fertility.

2. Nitrogen and Organic Matter. Nitrogen is a necessary constitu-
ent of the protein (albuminous) portions of the plant. An abundant
supply tends to encourage above-ground vegetative growth and impart
a dark green color to the leaves, a lack of which is usually due to an
insufficient supply of this element. With all plants, it seems to be a
regulator in that it governs to a certain extent the amount of other
plant foods taken up from the soil, such as potassium and, phosphorus.
An adequate supply bears a close relationship to the tone and vigor of
the crop. In the soil, it exists largely locked up in the form of the
complex nitrogeneous compounds of the humus and less decayed organic
matter in the surface soil and becomes slowly available to crops largely
through bacterial activity.

Organic matter is a necessary component of every productive soil.
It is usually present in greatest quantity in the surface soil, where it has
gradually accumulated from the roots and tops of plants. The physical
condition of the soil depends largely on its presence, and chemical
changes are greatly enhanced by its decay.
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It tends to spread the individual soil particles further apart, especially
in a clay soil. On the other hand, it has a greater cohesive power than
sand and consequently acts as a binding material in sandy soils, a condi-
tion much to be desired in this type. Better tilth is induced by the
presence of organic matter, and ease of drainage and good aeration are
facilitated. The moisture-holding power of the soil during the growing
season is increased. Such conditions promote root development of plants,
bacterial activity, and the liberation of plant food. Practically all of the
nitrogen of the soil is contained in the organic matter present. In gen-
eral, the effect of organic matter is to better the soil in many ways as a
medium for plant growth and to increase, either directly or indirectly,
the available supply of plant food.

The supply of nitrogen in Jackson county soils is by no means as
encouraging as is that of potassium. The nitrogen varies in the surface
soil from 700 pounds per acre in the Agate gravelly loam to 9810 pounds
in the Neal clay adobe. Fifteen hundred pounds of nitrogen is approxi-
niately equivalent to that contained in 30 crops of wheat (25 bushels,
including the straw), 37 crops of oats (40 bushels, including the straw),
37 crops of potatoes (200 bushels), and 63 crops of apples (300 bushels).
A number of soils contain between one and three thousand pounds per
acre in the first 15 inches of surface soil; namely, the Siskiyou coarse
sandy loam, Sites sandy loam, Sites fine sandy loam, Barron coarse sand,
Coleman gravelly loam, and the Bellavista fine sandy loam.. It must be
remembered too, that only a small percentage of this element present
is in a form which can be utilized by the plant. It is impossible, even
by successive cropping, for plants to use anywhere near the total supply
present in the soil. Analyses made at the Oregon Agricultural College Ex-
periment Station extending over a number of years show the average West-
ern Oregon soil to contain 0.25 percent of nitrogen, the equivalent of 11250
pounds per acre in the surface soil(15 inches depth). The only soils which
approach this figure are theMeyer silty clay loam and theNeal clay adobe.
Generally speaking, the soils of Jackson county are prevailingly low in
their nitrogen content. Since this important plant food is contained in
the organic matter (humus), the data show that the soils very low in
this essential element are also low in organic m.atter It is true, as will
be shown later, that the soils are neutral or slightly alkaline in nature,
a condition under which the organic substances decay most easily and
the supply of nitrogen is more readily available. In many cases, however,
little attempt has been made in recent years to supply organic materials
to the soil and that which is present is a residue left after long cropping
and is more or less inert and resistant; in fact, in a form which will not
be readily decomposed and made available for crop use.

From a knowledge of Oregon soils in general the writers feel justi-
fied in stating that farmers handling soils which contain less than 0.10
percent of nitrogen in the surface soil, 4500 pounds per acre, will be wise
in taking immediate steps to conserve and increase the nitrogen and or-
ganic matter in their soils. Soils containing as low as 2250 pounds of
nitrogen per acre in the surface have already reached the point where
the supply of this plant food is a limiting factor in productivity. Further-
more, this deficiency has also reduced the moisture-holding power of
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the soils and the general chemical and bacterial activities below that
necessary for their most profitable utilization.

Fortunately, nitrogen and organic matter can be supplied without
the purchase of expensive fertilizers. The leguniinous crops such as
clover, vetch, and alfalfa have the power of taking this element from
the air. The growing and plowing under of legumes for cover crops is
therefore an easy and profitable method of enriching the soil both in
nitrogen and organic matter. In the form of fertilizers, nitrogen is very
expensive, costing prior to the outbreak of the World War approximately
20 cents a pound.

Calcium in the Form of Carbonate (Carbonate of Lime) and Soil
Acidity. While the calcium is usually present in soils in sufficient
quantity for the needs of plants so far as the amount of the element
actually taken up from the soil is concerned, this element in the form
of carbonate (limestone) is a very desirable constituent of agricultural
soils because of its varied effects. It flocculates the clay particles,
making the soil more crumbly and of better texture. Its presence facil-
itates the growth of bacteria which change the complex nitrogeneous
substances into assimilable forms. Acidity is neutralized by lime car-
bonate and that mildly alkaline condition most favorable to the majority
of cultivated, crops is maintained; soils containing limestone are never
acid ("sour"), It also counteracts the deleterious effects of an excess
of magnesia in the soil and makes certain important mineral plant foods
such as potassium and phosphorus more available.

The popular opinion prevails that the soils of Jackson county contain
an abundance of calcium carbonate (limestone). The results given in
the preceding tables do not bear out this belief. Only a few of the soils
contain an estinLable amount of this constituent. Where it does occur
it is present in greatest quantity in the subsoil, indicating that in the
surface it has been largely removed by the action of the various weather-
ing agencies. None of the soils has been found to be "acid." There is
no evidence to indicate that beneficial and profitable results will be
gained in the immediate future by application of agricultural lime. The
soils are either neutral or slightly alkaline in reaction.

It will be noted that the amount of the element calcium in most of
these soils is quite large. But frequently soils which are very acidic
contain goodly quantities of calcium. It is combined largely in the form
of insoluble silicates which do not possess the power of correcting soil
acidity. In most of the soils of Jackson county the calcium is present in
the form of these insolubie silicates.

Phosphorus. Phosphorus is an essential constituent of certain
substances around which the activities of the living plant cell are cen-
tered, and consequently is necessary to the development of all plants.
In the soil, it is present, for the most part, in the form of more or less
Insoluble phosphates from which it is slowly made available. Ifnfortu-
nately the supply of this element in many cultivated soils is inadequate
for the most profitable production of crops and frequently it must be
supplied in the form of phosphorus-containing fertilizers.

Reference to the table shows that the phosphorus content varies in
the surface soil from 1913 pounds in the Agate gravelly sandy loam to
4905 pounds in the Siskiyou coarse sandy loam. For comparison, it may
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be stated that 2000 pounds is approximately equivalent to that contained
in 249 crops of wheat (25 bushels, including the straw), 312 crops of
oats (40 bushels including the straw), 139 crops of vetch hay (3 tons), 80

crops of alfalfa hay (6 tons), 285 crops of potatoes (200 bushels), 133 crops
of red clover hay (3 tons), or 800 crops of apples (3th0 bushels).

Once again the writers would remind the reader that these figures
relative to the plant-food content of crops are to be used for comparison
only, and that the farmer is unable to use all of the phosphorus in the
soil by growing crops. Only a small percentage of that present is avail-
able and a supply insufficient to produce maximum crops may occur
even before the total supply of the element has been greatly reduced.
A consideration of these figures, however, leads one to believe that the
phosphorus content of some of these soils is not over-abundant for the
demands of certain crops. It may be found, after growing plants which
are heavy phosphorus consumers for a few decades, that it may be neces-
sary to supply this element in the form of fertilizers. The figures given
show alfalfa to make the greatest demand on the phosphorus supply.
It must be remembered, however, that alfalfa is a very deep-rooted
plant and, no doubt, may be drawing largely on the subsoil for phos-
phorus. For this reason, the supply of this element for growing this
crop may not be so limited as it appears when we compare its needs
with the composition of the surface soil only. The writers would prob-
ably be justified in saying that farmers handling soils which contain less
than approximately 2500 pounds of phosphorus in the surface soil (15
inches depth) will do well seriously to consider the conserving of this
plant food for future use. This would include the Sites sandy loam,
Climax clay adobe, Phoenix clay adobe, Meyer silty clay loam, Meyer
clay adobe, Medford fine sandy loam, Agate gravelly sandy loam, Agate
gravelly loam, and Salem clay loam.

The neutral or slightly alkaline condition of the soils is very favor-
able to making the phosphorus available for the needs of plants. Labora-
tory tests indicate this element to be in quite available form. It is most
likely present in the soil combined in the form of calcium phosphate, a
compound which is fairly easily broken up and the phosphorus made
available by the weathering agencies and the decomposition of organic
matter (humus). The availability is such for the present at least that
the use of phosphorus fertilizers is unlikely to yield profitable results.

5. Sulfur. This substance is a constituent of the plant proteins, the
amount varying from 0.4 to 4 percent. It is also present to a limited
extent in other compounds found in plants. Until within recent years,
it was not believed to be one of those elements which must he supplied
in the form of fertilizers for the production of maximum crop yields.
Results from investigations made during the past few years show that
the supply of sulfur is a matter seriously to be considered in the growing
of certain crops. In no other locality, perhaps, has the evidence for this
been more pronounced than in that of the soils here under consideration.

The results show sulfur to be low in most of the soils. As a rule
it is present in less quantity than any of the other critical plant foods.
The lowest amount found in the surface soils is 675 pounds per acre in
the Salem fine sandy loam (coarser phase); the largest in the Sams
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loam, 2200 pounds. In the majority of the soils sulfur is present in some-
what greater amounts in the subsoil; a number, however, have more of
this element in the surface than in the subsoil. To permit comparison,
it may be stated that 750 pounds of sulfur is about equal to that found
in 76 crops of wheat (25 bushels), 21 crops of alfalfa hay (6 tons),
112 crops of oats (40 bushels), or 72 crops of red clover hay (3 tons).
Furthermore, for sulfur to be available for plants it must be in the form
of sulfates; most of the sulfur in these surface soils is in a more com-
plex and much less available form. The data obtained show that for
crops making heavy demands for this element, particularly the legumes,
the supply of available sulfur is extremely limited, in fact, more limited
than that of any other of the necessary plant foods. Unquestionably the
sulfur supply is already a limiting factor in the production of legumes on
many of these siIs. This deficiency has been found to be so remarkable
that rather extensive experiments have been carried out extending over
a number of years. The results are so striking and of such moment to
the farmers of Jackson county that a separate bulletin covering this sub-
ject has been published by the Oregon Agricultural College Experiment
Station. Copies of this bulletin may be secured upon application.*

Moisture. In order that no misunderstanding occur from a study
of the chemical analyses herein reported, it may be well to say that the
figures for moisture are for the soils after the same had been air-dried.
They do not represent the moisture content of the soils as taken from
the field. It is the common practice in soil examination to take the
samples and air-dry them at the ordinary temperature before proceeding
with the chemical analysis. The results given, therefore do not repre-
sent the actual moisture content of these soils under field conditions
and they are given merely for the sake of completeness. The question
of moisture supply and irrigation is taken up in a later part of this
bulletin.

Magnesium. While this essential nutrient is present in soils
quite sufficient for the requirements of plants, it may be well to discuss
it briefly because of the heavy demands made by certain crops, particu-
larly alfalfa. Furthermore, when magnesium greatly exceeds the calcium
in a soil it may in some cases be decidedly toxic to the growth of plants.

The figures given show that in all of the soils, without a single ex-
ception, the supply of calcium is greater than that of magnesium. The
amount of magnesium present varies in the surface soil from 18,900
pounds in the Agate gravelly sandy loam to 60,750 pounds in the Medford
loam. That present is evidently in the form of fairly insoluble silicates,
and the writers believe there is no danger of any toxic effect from it
under the conditions found to prevail. Of the crops usually grown in
this region, alfalfa makes by far the heaviest demands for this element.
Five tons of alfalfa hay contain about 32 pounds of magnesium. Most
crops require but a few pounds. The supply in the surface Soil (depth
8 inches) of the Agate gravelly sandy loam is sufficient to meet the
needs of 590 crops of alfalfa (5 tons). The subsoil of this type (depth
9 to 16 inches inclusive) contains 23,800 pounds or the equivalent to

*Reiner F. C., and Tartar. H. V. Sulfur as a Fertilizer for Alfalfa in SouthernOregon. Oreg. Agric. Col. Exp St. Bul.. 163 July, 1919.
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that taken up in approximately 743 crops of alfalfa. There is no danger
even on this soil of a dearth of magnesium for crop production. Many
of the other soil types contain very much greater amounts.

LIBERATION OF LATENT PLANT FOOD AND SOIL IMPROVEMENT
It has been clearly shown in the preceding pages that certain ele-

ments are absolutely necessary for the growth of plants; also that cer-
tain of these elements are derived from the soil and are used in consider-
able amounts by plants. Furthermore, the analyses show that certain of
these elements, especially potassium, calcium, and magnesium are pres-
ent in our soils in large quantities; in fact, sufficient to produce bounti-
ful crops for many years. The fact should be very strongly emphasized,
however, that an abundance of these elements in the soil does not neces-
sarily mean abundant crops. The plant cannot use these elements unless
they are in an available condition; that is, in the form of certain com-
pounds. Furthermore, an abundance of plant food is only one of the
requirements of a productive soil.

The following discussion will explain the necessary practices for
the liberation of the plant food in the soil, and the other conditions neces-
sary for proper plant growth.

Physical Condition of the Soil. One of the many requirements
of a productive soil is that it must be in proper physical condition; that
is, in proper tilth. In fact, the supply of plant food in the soil is seldom
in the condition most favorable to the plants unless the soil is in the
proper physical condition, Very often the chemical analysis shows a
large amount of plant food present in the soil and yet the soil is unpro-
ductive. This means that either the plant food is not in an available
condition, or the root system cannot develOp sufficiently to utilize it.
Furtheremore, there must be present sufficient moisture for the proper
development of the plant.

These considerations are of marked importance in all soils, hut
owing to peculiar local conditions and the character of the soil types,
they are of extreme importance in Jackson county. It will be impossible
to discuss these important considerations at length, and we simply wish
to point out the relation of these to soil fertility.

epth of Plowing. For many years most of the soils of Jackson
county have been plowed to a depth of four to six inches, which usually
is too shallow. At times plowing to this depth is sufficient, but as a
regular practice this certainly will not produce the best results. No hard
and fast rule can be laid down regarding the proper depth; it should be
varied somewhat to prevent the formation of a plowsole. In general,
it can be said that the deeper the plowing the better the results. The
depth should seldom be less than eight inches, and ten or twelve inches
will give far more satisfactory results.

The value of plowing, and especially deep plowing, can be readily
explained. The experience of hundreds of generations of farmers has
demonstrated the great value of breaking and pulverizing the soil, there-
by permitting the roots of plants to penetrate it readily. This increases
the extent of the root system and makes possible the absorption of larger
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amounts of moisture and plant food. Plowing is very effective, more-
over, in promoting the necessary chemical changes which liberate the
plant food in the soil. It has been proved beyond all question that cer-
tain necessary and beneficial chemical changes in the soil are brought
about by bacteria. These bacteria are dependent on a well-aerated soil,
a proper supply of moisture, and a liberal supply of humus. One of the
most effective methods of properly aerating the soil, regulating the
moisture supply, and thereby augmenting this bacterial activity, is by
thorough plowing or pulverizing. This is beneficial if done to a depth
of only five inches; it is far more beneficial and effective, however, if
the plowing is done to a depth of ten inches, or more. In many cases
the deeper layers of soil in Jackson county contain more plant food than
the surface layer, but this plant food is not readily available to the plants
because of the hard, compact nature of the deeper soil in which the neces-
sary bacterial activities and chemical changes cannot proceed readily.
Furthermore, the darker layer of soil, commonly known as surface soil,
is usually from twelve to thirty inches deep and in most cases is well
supplied with latent plant food. These soils, therefore, are in need of
deep plowing, and this treatment will produce marked increases in yield
because of the vast stores of plant food liberated.

The need of thorough plowing is especially important in these soils
owing to the high percentage of clay which they contain and because
of their extremely compact nature. Soils of this type are in far greater
need of thorough pulverizing than the open, porous, and naturally well-
aerated sandy and light clay loam soils.

It is true that deep plowing is more expensive than shallow plow-
ing. The greatly increased yields, however, are so much more remunera-
tive that the extra cost will be a highly profitable investment.

3. Time of Plowing. The time of plowing these extremely heaYy
soils is of very great importance. Owing to the difficulty of plowing
when they are dry and to the fact that often they are in just the right
condition for only a very short time during the season, these soils are
frequently plowed when too wet. This practice destroys the granular
texture of the soil and causes it to "run together" and later to become
hard and cloddy. This is particularly true if the soil is plowed too wet
in the spring. This is very detrimental to plant. growth, hinders the
proper bacterial activities, and prevents the latent plant food from be-
coming available. For this reason, it is generally best to plow the land
in the fall and just as early as the work can be thoroughly done. If fall
seeding in to be done, then the land should be thoroughly disked and
harrowed before seeding. If spring seeding is required, the land should
be left rough all winter and thoroughly disked and harrowed in the
spring just before seeding. By leaving the land rough in this manner
the rainfall is given a better opportunity to soak into the ground, surface
warhing is prevented, and the alternate freezing and thawing will leave
the surface soil in an excellent mellow condition. If the soil is plowed
too wet in the fall, moreover, and left in a rough condition all winter,
the alternate freezing and thawing during the winter will help in a
measure in overcoming the evil effects produced. If the work is done
in the fall, there is no danger of plowing the land too dry even if it
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breaks up in great chunks. These will become completely distintegrated
during the winter and the soil left in excellent condition for harrowing
in the early spring.

With plowing in the spring, the harrowing should be done just as
soon thereafter as possible to prevent baking of the soil and the evapo-
ration of moisture.

Treatment of Alfalfa Land. An alfalfa field cannot be plowed
annually and hence the soil does not get the thorough yearly pulverizing
which is of such great value in liberating plant food. This is unfortunate,
especially on the very heavy clay and adobe soils. The alfalfa fields
should be very thoroughly dished and harrowed. It is highly important
that the fields be well disked in the fall and vigorously harrowed with a
spring-tooth harrow in the spring. This is of great value in destroying
weeds, conserving moisture, liberating plant food, and aerating the soil.

Humus (Organic Matter). The word humus means decayed or
decaying vegetable matter. Stable manure, decaying plant roots, stubble
and leaves are the chief sources of this material.

Humus is of extreme importance in maintaining the proper physical
condition of the soil, and in helping to retain moisture, and is probably
the most important constituent of the soil in maintaining an abundant
rupply of the desirable bacteria, so necessary in producing certain chem-
ical changes and maintaining and increasing the available plant food in
the soil.

The effect of humus on the physical condition of the soil is very
marked. A soil which is mellow and friable and easily tilled is always
in good condition physically. The most effectiv way to maintain this
condition, especially with heavy clay and adobe soils, is to keep them well
supplied with humus. When very wet, the heavy clay soils tend to "run
together" and when dry they bake and become cloddy. This condition
can be prevented in a very large measure by keeping them supplied with
an abundance of humus. A simple comparison will illustrate this. If
when building a concrete road a large quantity of manure were miaed
with the concrete the road would soon crumble to pieces. Manure has
exactly the same effect on a very heavy soil. In other words, the humus
keeps the soil from cementing or baking by keeping it open and porous.

Humus also improves the moisture conditions of the soil by keeping
it porous and permitting the superfluous water to drain off readily. On
the other hand, humus acts like a great sponge and retains a desirable
amount of water for the use of plants long after a soil devoid of organic
matter has dried out. The importance of this cannot be emphasized too
strongly for the local conditions in Jackson county, where every effort
should be made to conserve the moisture during th long dry season.

Sandy, granite, and gravelly soils are naturally too open or porous,
and therefore easily leached. Water passes through them extremely
readily and the very soluble and valuable nitrates and sulfates are
leached out. Furthermore, such soils dry out quickly as soon as our
dry season begins. This condition can be overcome in a large measure
by keeping an abundant supply of humus in such soils.

It has been demonstrated beyond all question that decaying vegetable
matter in the soil is very effective in liberating the latent plant food and
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thereby making it available for the plants. This is partly accomplished
by the carbon dioxide and the nitric acid produced by the decaying vege
table matter, which dissolves or liberates certain plant foods.

Again, humus is of great importance in the soil because it is the
medium on which very valuable soil bacteria flourish. These bacteria
are absolutely necessary in producing some of the necessary chemical
changes in the soil.

The humus content of most of the soils of Jackson county is al-
together too low, and the need of increasing this is especially great at
the present time. Two large irrigation districts have recently been or-
ganized, and a large portion of the valley will soon be under irrigation.
It is well known that it is much more difficult properly to irrigate heavy
clay and adobe soils than the light sandy soils. On such heavy soils the
water penetrates very slowly, and considerable time is therefore requirea
to get the water into the soil to the proper depth. When such soils are
irrigated they tend to become even more compact. The need of irrigat-
ing these soils, however, is so urgent that every effort should be made
to prepare them in a manner which will enable the water to penetrate
more readily. One of the most effective and most practicable ways of
doing this is to increase the humus content of these soils. The incorpora-
tion of large quantities of organic matter will mellow them and make
them more porous and enable the water to penetrate far more readily
than at present.

6. Sources of Humus. One of the best and most desirable sources
of humus is stable manure. In addition, this material also contains plant
food which is worth from $2 to $5 a ton depending on the feed used by
the animals and the manner in which it has been handled. While the
plant food is of great value, the humus derived is probably of even greater
value for our heavy soils.

Manure is of the greatest value as soon as it is produced. If kept
for any length of time, especially in the open barnyard, it deteriorates
very rapidly. Consequently it should be hauled out onto the fields just
as soon as possible after it is produced. Where it is not feasible to do
this, the manure should be kept in a manure pit, or kept well compacted
under cover, and applied to the field as soon as practicable.

Fresh, coarse manure is more effective in mellowing very heavy soils
than well-rotted, fine manure; hence manure containing a large amount
of straw is more effective for this purpose than that composed largely
of droppings of the animals. An abundance of straw should, therefore,
be used as bedding for the animals. For truck gardening where the soil
is naturally of a mellow character, the bulky fresh manure is not so de-
sirable as when fine and well-rotted.

The amount to apply per acre wifl depend on various conditions.
Usually it is better to apply ten to fifteen tons per acre per year for
two years than to apply the entire amount at one time. It should be
applied uniformly and this can be done much better with a manure
spreader than in any other way. Where the manure is stored and all
hauled out only once a year it is far better to do this in the fall. When
used chiefly for the purpose of mellowing the soil, it is better to apply
S.t before plowing the land, as it is most effective for this purpose when
thoroughly incorporated with the soil.
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Other Sotirces of Organic Matter. Aside from stable manure
other valuable sources of organic matter are the decaying roots, stems,
and leaves of plants. Such material should not be regarded merely as so
much rubbish, but should be considered as of special value in increasing
the organic matter and plant food of the soil. With coarse material such
as corn stalks, it is best to cut it up as completely as possible with a disk
harrow before plowing it under. Or still better to run the corn stalks
through a corn shredder and then use them for bedding and convert them
into manure before applying to the soil. It is preferable to plow under
this coarse material in the fall rather than in the spring because the
ground will settle before spring and permit partial decay during the
winter.

In the orchards, the organic matter should be maintained and in-
creased by growing winter cover crops such as rye, vetch, or horse
beans, during the fall, winter and spring months, and plowing under as
late as permissable in the spring. Many of our orchards are sorely in
need of such treatment.

As a soil improver, there is probably no plant which can compare
with alfalfaat least for Southern Oregon. For this purpose tins plant
is simply a marvel. This is due to several facts. First, it is a legume,
and has the power of taking nitrogen from the air. While most of this
nitrogen is deposited in the tops and is removed from the field with the
hay, a considerable portion of it is recovered in the manure. Furthermore,
much of the nitrogen is left in the roots, crowns, and dead stubble of
the plant and the leaves which are lost and remain in the field. When
these decay the nitrogen is left in the soil for the use of succeeding
crops. The large amount of organic matter deposited by alfalfa is of
special value, as it is rich in humus-forming material. The deep-rooting
habit of the alfalfa is of the greatest importance in improving the soil.
This opens up and tends to mellow the subsoils, increases the humus
content of the subsoils, permits aeration and bacterial activity in the
deeper layers of the soil, and increases the nitrogen content there. This
is of exceptional value on our heavy soils. Every farmer is familiar with
the fact that such crops as wheat, barley, and corn always produce ex-
cellent yields after alfalfa.

Rotation of Crops. To grow the same crops on the land year after
year soon means a notable decrease in yields and generally unprofitable
crops. This is particularly true where the grain cropswheat and barley
are grown. Such cropping in the past on many of our fields is respon-
sible for the poor yields today. With this practice the land receives very
little cultivation and these grain crops remove large Quantities of nitrogen
all of which they obtain from the soil. Hence a rotation of crops should
be practiced. A rotation does not necessarily mean many kinds of crops.
Two or three may suffice, and very often it is not practicable to grow
more. For example, the following crops make a good combination: wheat
or barley, alfalfa or clover, and corn or some other thoroughly cultivated
crop. A legume, such as alfalfa, or clover, or vetch, should always be
used in every rotation.

The old practice of devoting one part of the farm to alfalfa and an-
other portion to wheat for many years is folly. A far better plan is to
grow alfalfa for five years, follow this with wheat. as long as maximum



58

crops are produced which usually will be for only two or three years.
then plant to corn or some other cultivated crop for one or two yeard,
and follow this with alfalfa again. This system will produce more and
cleaner alfalfa, more and better wheat, and more corn, than the old met-
ods. The old plan of growing alfalfa until the field becomes so foul with
weeds that the alfalfa is hard to find, or growing wheat until the yield
becomes so low that it is unprofitable, has no place in modern agricul-
ture. The aim should be maximum crops all the Lime, and this can be
accomplished only by employing a rotation with a legume; that is, a aoL
improver with every rotation.

The writers realize that there are alfalfa fields in the West which
have been in alfalfa continuously for many years and are still very pro-
ductive. Rarely is such a field found in the Rogue River Valley. Most oL
the very heavy soils here will produce maximum crops of alfalfa continu.
ously for only a few years, and then deteriorate rapidly. By plowing
these fields up every five or six years and planting some other crop,
especially a cultivated crop, for two or three years and then planting to
alfalfa again, they will be far more productive and the total crops pro-
duced much more profitable than at present. In this connection, atten-
tion should again be called to the fact that alfalfa prefers a deep, mellow,
well-aerated soil. Most of our local soils when not cultivated for several
years finally become very tight and hard and are not then in ideal con-
dition for alfalfa. This condition can be overcome, in a measure, by
such a rotation of crops as outlined above.

9. Irrigation. No lengthy discussion of irrigation need be given
in this publication, as this subject is fully discussed in the bulletins issued
by the Oregon Agricultural College Experiment Station at Corvallis, Ore-
gon. We simply wish to point out the relation of irrigation to soil fer-
tility under local conditions.

All the plant food taken from the soil enters the plant in an extremely
dilute solution. For example, Witsoe and Merrill of Utah found that
with wheat it requires 1048 pounds of water to produce 1 pound of thy
matter; and in the case of corn 589 pounds of water to produce 1 pound
of dry matter. These investigators calculate that it requires 45 tons of
water to produce 1 bushel of wheat, including the grain and straw. Much
of the limited rainfall in this region is lost through drainage and especial-
ly by evaporation from the soil. This is the chief reason why crop yields
are far below the amount our soils are capable of producing. No matter
how rich the soil, or how perfect the climate, if there is not sufficient
moisture in the soil, profitable crops cannot be produced. Perhaps the
greatest need of the soils of Jackson county is irrigation.

Water or moisture is also necessary in the soil to promote th'e chem-
ical changes necessary in maintaining or increasing fertility. The mois-
ture is necessary in dissolving the plant food, and the soil bacteria which
are absolutely necessary in preparing the plant food for the plants must
live in the soil solution. One of the reasons why manure is so slow in
decaying in our soils is because these soils are usually too dry and hard
during a large part of the summer to enable the bacteria to break down
this material. This accounts for the requirement of so long a time to
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obtain the desired beneficial effects of manure in this locality. That
proper irrigation will double the yield on most of our fields is beyond
all question.

Irrigation will prove of special value to the orchards, and for two
reasons. First, it will supply the additional water needed for the fruit
trees. Second, it will make possible the growing of cover crops so badly
needed in our orchards at the present time. In every fruit district it has
been demonstrated that continuous clean cultivation in the orchard for
many years will produce very undesirable results; and the growing of
cover crops during the fall, winter and spring months, with clean cultiva-
tion during the summer months, produces the best results, especially
on very heavy soils. Such cover crops should be planted about the first
of September and plowed under about the first of June. In this valley
this can be done effectively with irrigation. Without irrigation it is a
failure.

Drainage. Because of sufficient slope in nearly all portions of
the valley, good drainage is naturally well provided for most of our soils.
Artificial drainage is needed in only limited areas, and on shallow soils
underlaid with hard-pan.

When irrigation becomes more general the problem of drainage will
become more important. Wherever water collects and forms small ponds
for several days while irrigating, it will be absolutely necessary to pro-
vide suitable drainage readily to carry off this excess water. This is
especially important on the heavy soils, where water, when standing for
long periods, especially during the summer months, will cause marked
injury to the soil. Fortunately such drainage will be a simple problem
on most farms because of natural slopes and many deep creeks.

Fertilizers. The use of commercial fertilizers is becoming more
general every year and this alone is good evidence that it is often profit-
able to use them. In some cases really remarkable increases in yield
have been obtained both by the Southern Oregon Branch Experiment
Station and also by many of the farmers of Southern Oregon. By far
the best results will be obtained from the application of fertilizers when
the soil ia in proper tilth or physical condition as discussed in the pre-
ceding pages. In fact, on some soils commercial fertilizers are not prc
fitable because the soil is hard, or cloddy, lacking in humus, too shallow,
or too dry. These conditions must be corrected or the use of fertilizers
will be unprofitable or even a waste of money.

Fertilizer experiments conducted in Jackson county have shown that
on nearly all our soils the fertilizing elements of greatest importance at
the present time are nitrogen, sulfur, and in some instances phosphorOs.
These certainly are not of equal importance on all soils and for all crops.
In fact, with very rare exceptions, it is necessary to apply only one of
these elements for each crop. On some soils and for certain crops none
of these elements have proved profitable when applied in the form of
commercial fertilizers.

Since two other bulletins are being published which give the results
of our fertilizer experiments in detail it is not necessary to discuss them

Reimer, F. C., and Tartar, H. V. Sulfur as a Fertilizer for Alfalfa in Southern
Oregon. Oreg. Agic, Col. Exp. Sta. Bul. 163. July, 1919.

Lewis, C. I., Reirner, F. C., and Brown, F. 0-. Fertilizers for Oregon Orchards.
Oreg. Agric, Col. Exp. Sta. Bul. 166. January, 1920.
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at length at this time. Hence we shall simply call attention to the results
to indicate their relation to the soil studies herein reported.

Nitrogen. Nitrogen, in the form of nitrate of soda, has proved
very beneficial and profitable when applied to fruit trees on some of the
very light soils. In the case of old apple trees on the light pumice soils
in the Table Rock region phenomenal increases in yield and in the growth
of trees have been obtained by an application of from five to ten pounds
of nitrate of soda for each tree. This is in harmony with the chemical
analysis of this soil. Note, for example, the analysis of the Bellavista
fine sandy loam, which contains only 2205 pounds of nitrogen per acre
in the surface foot of soil, and only 920 pounds per acre foot of the subsoil.

Similar results were obtained with old peach trees on the Barron
coarse sand above Ashland, where an application of 3 pounds of nitrate
of soda per tree produced large increases in yield of fruit and growth of
tree. This soil is very deficienct in nitrogen as shown by the analysis.

Even on the Medford gravelly clay loam, application of from five to
ten pounds of nitrate of soda per tree on old Winter Nelis pear trees
produced an increase in yield and a marked increase in the size of the
fruit.

Nitrate of soda at the rate of 200 pounds per acre has also produced
Considerable increase in the growth of wheat and barley on some of the
poorer soils, especially on some of the shallower phases of the Tolo Iam.

Nitrogenous fertilizers are of no value on alfalfa, clover, vetch, and
other legumes. as these plants can obtain their nitrogen from the air.

Nitrogen usually proves most profitable on the light sandy or granite
soils, which are very open and readily lose their nitrogen from leaching.

The most widely used, fertilizers containing nitrogen are nitrate of
soda, nitrate of lime, sulfate of ammonia, dried blood, and tankage. Of
these, the nitrate of soda and nitrate of lim dissolve more readily and
are more quickly available to the plants than any of the others.

Sulfur. Phenomenal increases in the yields of alfalfa and clover
have been obtained from applications of various fertilizers containing
sulfur.

The chemical analyses show that all of our soils are low in sulfur,
some of them remarkably low. These legunainous crops require consider-
able amounts of this plant food and hence for growing them on most o
our soils it will pay to supply this element. In our limitej work with
grain crops like wheat, barley, and corn, applications of sulfur fertilizers
have not produced any large increases in yield, although some farmers
have obtained increased growth and yields of barley from applications
of gypsum. For fruit trees, sulfur .fertilizers are not needed.

The following fertilizers contain sulfur: sulfur, gypsum, superphos-
phate, iron sulfate, and sulfate of potash.

Phosphorus. Applications of phosphorus have produced no in-
creases in yield when this element was used by itself. On some of the
poorer soils phosphorus used in conjunction with sulfur has produced
a better yield of alfalfa than sulfur alone. On most of our heavy soils
no material increase in the yield of alfalfa has been obtained from this
element.

It is certain, however, as will be seen from the analyses, that the
phosphorus content of many of our soils is becoming low, and on these
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soils the time will probably come soon when phosphorus fertilizers will
be needed.

Fntil we have further evidence that phosphorus will prove profit-
able on our local soils, it should be used only in an experimental way,
except in conjunction with sulfur fertilizers on some of the lighter soils.

The following are the fertilizers commonly used to supply phos-
phorus: superphosphate, bone meal, and ground phosphate rock.

Potash (Potassium). In our experiments, potash has proved of
no value, except in one or two doubtful cases. This was to be expected
as our soils am remarkably rich in this element. Potash fertilizers are
expensive; they are not needed on at least 99 percent of our soils.

The only cases in Southern Oregon where this material will prove
beneficial at present are on some of the muck soils recently reclaimed
frcm swamps. Such soils have been derived largely from vegetable
matter and therefore are deficient in such mineral plant foods as potash.
Locally such soils are extremely rare, and the writers know of only one
small area consisting of a few acres. On this limited area an applica-
tion of 200 pounds of sulfate of potash per acre on grain and timothy
proved very beneficial.

The usual sources of potash are sulfate of potash, muriate of potash,
nd kainite. These fertilizers are exti-emely expensive at the present

time since the supply from Germany has been cut off during the past
four years.

Lime. No msterial increases in yield have been obtained up to the
present time from the use of lime in our experiments. Judging from the
fact that our soils are well supplied with calcium and magnesium, and that
pi-actically none of the soils in this country are acid, it does not pay
to use this material at the present time. For those who wish to use it
we would suggest that they try it at the rate of one ton per acre on
only one mere. This will determine whether it can be used with any
pi-ofit on the soil in question.

SUMMARY

The area represented in this report covers about 544 square
miles or 348,160 acres of valley and adjacent hill and mountain land in
the central part of Jackson county in Southern Oregon." The area has
been described.

The soils of this area are numerous and fall principally into
two classes: residual and alluvial. All of the mountain and foot-hill soils
are largely residual, but include some colluvial material and vary in
texture from fine sandy loam to clay adobe. The average texture of
these soils is a clay loam. Where they are of sufficient depth and
where the topography is not too rough, many of them are among the
most valuabe soils in this area. The soils on the uniformly sloping floor
of the valley are usually alluvial and range in texture from fine sandy
loam to clay adobes. The average texture of these soils is a heavy loam.
Nearly all of them carry gravel. Many are underlain with hard-pan. The
drainage conditions are in general good. The larger part of these soils
is under cultivation."
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Chemical analyses have been made of the most important soil
types of the area. The results show (a) t.hat there is an abundant supply
of potassium, calcium, and magnesium, (b) that none of the soils are
acid, some of them containing considerable amounts of limestone, (c) that
the phosphorus supply is only fair in some types and low in others,
(d) that the nitrogen content (also organic matter) is prevaiUngly low,
in some cases being already deficient for the maximum growth of non-
leguminous crops, and (e) that sulfur is present in most of the soils in
very limited quantities and its supply is one of the most limiting factors
in the growth of crops making large demands for this plant food.

The soils of Jackson county can be made far more productive
by liberating the latent plant food in them. This can be done by deeper
plowing, fall plowing, increasing the humus content, proper handling and
application of all the stable manure, rotation of crops, the growing of
legumes, and irrigation and drainage wherever needed.

The only fertilizers that have produced marked increases in yield
are sulfur fertilizers for the legumes, nitrogen for fruit trees and grains,
especially in the lighter soils, phosphorus when used in conjunction with
sulfur on alfalfa on some of the poorer soils. Potash has been of value
on only one ranch where the soil is an old swamp bed largely composed
of vegetable matter.


