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LETTER OF TRANSMITTAL

Mr. Epwarp Hyarr,
State Engineer,
Sacramento, California.

DEear Sir: I transmit herewith a manuscript entitled ‘‘Permissible
Economic Rate of Irrigation Development in California,”’ by David
Weeks. '

This is one of the reports which you requested the College of Agri-
culture to prepare for you dealing with certain economic aspects of
the state water plan. "

You will recall that I appointed a committee from our staff to confer
with ‘you in connection with outlining this work, it being understood
that this committee would also review the report prior to its being
forwarded to you.

‘This committee has carefully reviewed this manuscript and recom-
mends its transmittal to you. It approves the manuscript as presenting
a reasonable analysis of the factors governing trends in our agricultural
development and our needs for agricultural land, particularly inten-
sively cultivated irrigated land.

I trust that the report will be found to cover the ground you had in
mind when referring the matter to the College of Agriculture.

Véry sincerely yours,
CtsdAl .

Dean, College of Agriculture.
Berkeley, California,

October -30, 1930.
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CHAPTER. 832, STATUTES OF 1929

An act making an appropriation for work of exploration, investigation
and preliminary plans in furtherance of a coordinated plan for the
conservation, development, and utilization of the water resources of
California including the Santa Ana river, Mojave river and all
water resources of. southern California.

[I object to the item of 3450,00'0.00 in section 1 and reduce the amount to
$390,000.00. ‘With this reduction I approve the bill. Dated June 17, 1929.
C. C. Youna, Governor.]

The people of the State of California do.enact as follows:

SecTioN 1. Out of any money in the state treasury not otherwise
appropriated, the sum of four hundred fifty thousand dollars, or so
much thereof 4s may be necessary, is hereby appropriated to be
expended by the state department of public works in accordance with
‘law in eondueting work of exploration, investigation and preliminary
plans in furtherance of a coordinated plan for the conservation, devel-
opment and utilization of the water resources of California includipg
the Santa Ana river and its tributaries, the Mojave river and its trib-
utaries, and all other water resources of southern California.

"SEC. 2. The department of public works, subject to the other pro-
visions of this act, is empowered to expend any portion of the appro-
priation herein provided for the purposes of this aet, in eooperation
with the government of the United States of America or in cooperation
with political subdivisions of the State of California; and for _the pur-
pose of such cooperation is hereby authorized to draw its elaim upon
said appropriation in favor of the United States of America or the
appropriate agency thereof for the payment of the cost of such portion
of said cooperative work as may be determined by the department of
public works. . . . : . .

Skc. 3. Upon the sale of any bonds of this state hereafter authorized
to be issued to be expended for any.one or more of the purposes for
which any part of the appropriation herein provided may ‘have been
expended, the amount so expended from the appropriation herein
provided shall be returned into the general fund of the state treasury
out of the proceeds first derived from the sale of said bonds.



FOREWORD

This report is one of a series of bulletins on the State Water Plan
issued by the Division of Water Resources pursuant to the provisions
of Chapter 832, Statutes of 1929, directing further investigations of
the water resources of California. The series includes Bulletin Nos. 25
to 36, inclusive, Bulletin No. 25, ‘““Report to Legislature of 1931 on
State Water Plan,’’ is a summary report of the entire investigation.

Prior to the studies earried out under this act, the water resources
investigation had been in progress more or less continuously since 1921
under several statutory enactments. The results of the earlier work
have been published as Bulletin Nos. 3, 4, 5, 6, 9, 11, 12, 13, 14, 19
and 20 of the former Division of Engineering and Irrigation, Nos, 5, 6
and 7 of the former Division of Water Rights and Nos. 22 and 24 of
the Division of Water Resources.

This bulletin is one of two reports dealing with certain economie
aspects of the State Water Plan prepared by the College of Agriculture,
University of California. .

The rate at which additional supplies of water will be needed for the
irrigation of California lands is an important matter and has been the
subject of an intensive study during the present investigation. Present
and future construction of irrigation works should be planned so that
California agriculture would be safeguarded against over-expansion.
This report presents an analysis of past and future demands for Cali-
fornia agricultural produets, taking into consideration the past and
probable future growth of population of both the State and. United
States, and an estimate of the requirements for irrigated lands in
California in the next four decades.

(15)



CHAPTER 1
INTRODUCTION AND SUMMARY

California’s irrigation development is inextricably bound up with
her population growth, the growth of her live stock industry, her
demonstrated superior advantage in the production of fruits and vege-
tables, and most particularly the geographical position and character
of her land and water resources. The advantages which the state pos-
sesses, however, have worked in some respects to increase the difficulties
of a stabilized growth.

Irrigation works built in response to favorable finanecial conditions
and optimism of one period become wholly out of proportion to the
needs of later periods of low prices. The length of time required to
build irrigation works, obtain settlers, prepare the land for irrigatiom,
install the necessary improvements, and finally to set the production
machinery into operation is so great, that nature’s check of reduced
prices resulting from a surplus is retarded, but meanwhile construction
of projects continues until the belated check does come. California’s
most important agricultural industry, the production of orchard and
vineyard fruits, expands its acreage in response to favorable prices
until checked by the stress of a surplus. This check comes from three
to five or more years after the acreage which will ereate a surplus has
been planted. This is the period of time required for fruits to come
into bearing. In the meantime thé orchards and vineyards continue
to be planted. The period of pessimism which follows generates a
shortage which in the long run may be just as detrimental as the sur-
plus. Data available on United States fruit production show that the
last two periods of maximum per capita production were about eleven
years apart. While this economic phenomenon operates in other states
entirely independent of irrigation, in California the fruit production
cycle is a disturbing element when superimposed upon the other vicissi-
tudes which beset irrigation development.

Another characteristic of irrigation which is not peculiar alone to Calj-
fornia, but is a common cause of difficulty wherever irrigation is prae-
ticed on a large scale, should be mentioned. The. modern irrigation
project is usually of such magnitude, because of the character of
available water supplies, that there is made available more land than
may be needed immediately upon the completion of the project. This
land at once ineurs the obligation of repayment of the project cost, and
becomes a menace to the maintenance of equilibrium in the supply of
agricultural commodities, even upon a growing market, as the over-
head cost of carrying it as undeveloped land greatly increases the
ultimate cost of irrigated land.

The State Plan of Water Conservation.

A situation exists in the four upper counties of the.San Joaquin
Valley which is the result of the agriculture of the community having
outgrown its water supply. This situation has become most serious in
Tulare County, where about 850,000 acres have been put under irriga-
tion, for which most of the water is taken from the underground supply

5 onoms {171
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by means of wells. Year by year ground water levels have receded,
the cost of pumping has increased, and finally orchards have been
abandoned. To deliver additional supplies to the area, the conveyance
of water from distant sources will be necessary, and because of the
highly intensified agriculture of the loecality any irrigation project
that will deliver water to the area will be looked upon with favor, even
though the resulting costs are high. Engineering 1nvest1gat10ns have
shown that wunusual difficulties must be surmounted to meet the
emergency. One plan would be to provide a full supplemental supply
from the surplus waters of the Sacramento River Basin. This water
would be stored and later transported by means of the gravity flow
of that stream and a series of pumps designed to carry it to the San
Joaquin. Finally by means of exchange with existing irrigation
projects, in which the pumped water from the Sacramento River would
be traded for supplies nearer the headwaters of the San Joaquin River
system, the water of the Sacramento River, stored at the opposite
extremity of the great interior valley, will have served the orchards
of Tulare County.

Broader Aspects of the Problem.

The present emergency in the upper San Joaquin Valley, however,
is only one phase of the state water conservation plan. It is true
that the pressure exerted by those now badly needing water in this
area has brought to an issue a matter which has been pending for many
years. There are approximately 6,860,000 acres of unirrigated irri-
gable land in the two interior valleys which will come into the pieture
at some point in the plan of future development. The rate at which
these lands are likely to demand a water supply will have an important
bearing upon the immediate problem of providing water for lands
already intensively cultivated but which have inadequate supplies.

Intimately related to the irrigation problems of the Sacramento and
San Joaquin valleys are the salt-water menace in the delta and Suisun
Bay, the flood-control problem, hydro-electric power development and
sale, navigation and hydraulic mining. The many interests involved,
the great complexity of the problem, and the necessity for investigation
and research by many types of specialists, would require a special
publication merely to deseribe the plan by which the different phases
have been coordinated in a comprehensive program. Further com-
ment upon these broader phases, therefore, will not be made and the
remainder of this report will be confined to its specific objectives.
These obgectlves probably can be most adequately described by quoting
the opening paragraph of the outline of the investigation as approved
by the State Engineer and the Dean of the College of Agriculture of
the University of California. This paragraph reads as follows:

A study is to be made of agricultural land requirements in order to deter- ;
mine the rate at which the new water supplies are to be developed to meet
the increasing demand for California agricultural products. The points to
be considered will include trends in the utilization of land, trends in the
development and use of water supplied and in the area of irrigated land,
analyses of the causes of changes in land utilization, population growth,

available land areas, and the areas of land that will probably be needed for :
various uses.
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Trends in the Major Uses of California Land.

. The land area of California is approximately 100,000,000 acres.
Acreages expressed in millions, therefore, also indicate the percentages
which each major use bears to the total. The gross area of the state .
is shown in Plate I,* which also gives the relative magnitude of the
areas devoted to the various major uses in 1925. The different types of
" forest cover in that year comprised a third of the total, while desert,
water surface, urban area, agd miscellaneous unclassified uses com-
prised nearly another third. Agriculture oceupied the remaining third,
but a small part of this was devoted to harvested crops. Changes in
the major land uses since 1925 have been slight. The great volume of
California’s harvested erop land produects is produced on about 7 per
cent of the tofal area of the state. The remainder of the agricultural
area is taken up with pasture. .
While crop land drea has been gradually inereasing in extent, the
"area in virgip timber has been decreasing. Even the broad and general
classes of land utilization, therefore, ecan not be considered static.
California’s land problem is a dynamic one. This is brought out in
Plate I1*, which shows trends in the major uses of California land. In
the past sixty years the timber area has been reduced 32 per cent, while
the land in farms has inereased 125 per cent and the crop land 90 per
cent. Changes in the major utilization of land over a long period of time
may have an important bearing upon the total volume of agricultural
production, espacially when the live stock industries are considered.

Crop Land Utilization.

During the past twenty years the area of land in farms has not
expanded and the eropped area has inereased only 15 per cent. There
have been outstanding changes, however, in the utilization of the crop
land. Notwithstanding this small inerease in the crop land area, agri-
cultural production has more than doubled. California population in
the meantime has followed or has been followed by the growth in agri-
cultural production. Figure 1 of Plate III shows how nearly popula-

_tion growth has paralleled the trend in agrieultural production.t
Figure 2 of this same plate shows that it has been the expansion of
our fruit acreage which has been largely responsible for the phenomenal
growth in our agricultural production, for it will be seen that neither
the acreage of total crop land harvested nor the acreage of alfalfa have
had rates of increase as great as population, while the fruit acreage has
kept well;ahead of population growth.

Will California’ Agricultural Production Continue to Parallel
Population In lts Rate of Growth?

Contrary to popular impressions, the phenomenal growth of the
California fruit industry has not been the result of permanent increases
in the per capita consumption nor a rapid increase in foreign shipments.

* The construction of Plates I and II has been made possible by the research of
Mr. T. I. Li working under the direction of the writer.

1 Based upon an index of agricultural production, which is a cgmposite of the
relative rate of increase in the production of 26 commodities from 1909 to 1921 and
32 commodities from 1922 to 1929, The data from which the plate has been con-
structed are given in Appendix B. :
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Plate III
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There has been some increase in United States per capita consumption
in recent years, but most of this increase has probably been cyelical in
its character, largely due to an abundance of fruit at low prices. The
per capita production of all United States fruits in 1914 and 1915 was
as great if not greater than during the past few years. The increase in.
California has been made possible by a shift of a greater and greater
percentage of the United States produetion to California fruit farms.
In twenty years we have doubled the ratio of California fruit produe-
tion to that of the United States. During the past few years California
production of orchard and vineyard fruits has averaged 45 per cent of
the production of the entire country. The rate of increase of Cali-
fornia fruit production can not keep up unless new trends are estab-
lished in per eapita eonsumption and foreign trade.

Population,

Trends of fruit produection should be considered in the light of new
knowledge recently developed by students of the growth and compo-
sition of the United States population. The rate of natural increase of
the United States population is less than one-third of what it was in
1890, and because of changes in the eomposition of the population it is
predicted that the rate of natural increase will continue to decline.
Since the rate of United States population growth will remain for
some time the dominant faetor in determining the rate of expansion of
the California fruit industry, these trends in United States population
growth are significant.

There are positive elements in the picture, however, the most
important one being the growth of California population. The popu-
lation of the state has inereased 138 per cent in the past twenty years
and 65 per cent during the past-decade. There has been an upward
trend for many decades in the ratio of California immigration from other
states and foreign countries, to the increase of United States population.
Because of the large reservoir of population from which the inereasing
numbers of California population are drawn, the decline in the rate of
growth in the United States population should not have an immediate
and important effect in reducing California growth. Changes in the
composition of the United States population have already had a marked
influence upon the age and nativity composition in California.
Realizing that many things may happen to change the trend of immi-
gration suddenly, it seems reasonable, in the light of evidence pre-
sented in Chapter III, to expect a population in 1940 between 8,500,000
and 8,700,000, in 1950 between 11,500,000 and 12,500,000, in 1960
ggt%%ego%)fijO0,000 and 16,750,000, and in 1970 between 17,000,000 and

Future Requirements for Irrigated Land.

Most of the estimates of the future need for farm land, made in recent
years, have assumed a given population growth and food requirements
for that population, giving consideration, of course, to trends in pro-
duction per acre of erops and of live stock products and to foreign
?rade, The present report is no improvement over these earlier reports
In regard to this particular point in method of procedure. It seems,
however, that the results should be interpreted with the realization that
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population growth, even in this enlightened country, may still be influ-
enced by the relative ease with which it can produce its food supply.
In other words, the future population of the United States, while
greatly influenced by modern social standards, the growing love of
.independence from home duties, drudgery, and responsibility, will
depend to some extent upon the relative scarcity of farm land of a
quality that will compare with that already under eultivation and
which can be put under cultivation at a cost in labor and materials that
will not discourage those who attempt to develop new projects.

To supply our needs for food we have many alternatives so far as
land utilization is concerned. In fact, we may use much land or little
land as we choose, regulating the output of agricultural products by
the amount of labor and capital we elect to put upon it. This flexi-
bility is limited only by the relative cost of obtaining that production
by the use of different amounts of land. As our population grows and
our land becomes scarce we seek to obtain more products from the
same area. This we have accomplished in California by irrigation, by
increasing the output of butterfat per ecow, and by other means. In
general we have increased our output per acre only by making heavier
and heavier investments. We have, of course, in many cases made
definite advances in the efficiency of production. It is often very
difficult to determine whether an increased production per acre is.the
result of an increased expenditure per acre or the result of improve-
ment in methods of production. We have greatly reduced the amount
of feed and hence the amount of land required to produce a pound of
butterfat without materially reducing the cost.

The basic criterion, therefore, as to the demand for more farm land
is that acreage should be added to just that extent which wnll provide
the needed supply of agricultural products more cheaply than could be
dome by tncreasing the investment in labor and equipment on lands
already under cultivation. This, of course, is the ideal. Available
statistics do not permit of exact measurement of the elements which
are essential to setting up such a eriterion. All that can be done is to
observe trends of per ‘capita consumption, production, acreage, popu-
lation, and efficiency of production, and in particular what the land
resources are in comparison with land requirements. The results of
such an analysis are given in the seven chapters following.

A word should be said here concerning the limitations of the esti-
mates which have been made. Although for the most part rational
analysis has been possible, in developing the results given in the final
coneclusions there have been many elements which have seemed almpst
impossible of determination. Many unforeseen changes in production
and consumption may be expected. Aside from the uncertainty of
future immigration into California, there have been certain aspeets
of the problem which have been very baffling. The estimate of future
fruit production in the United States has not been involved in so many
uncertainties as has been the estimate of the proportion of that total
which may be expected to be produced within California. The upper
and lower reasonable limits of the future ratio between California
production and United States production are far apart, and the exact
trend of California production between thtisve lixrlitrs‘ will be governed

T . R - R . )
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countries, but will be very greatly influenced by the amount ‘of produe-
tion in competing areas, and to the extent that California becomes
aggressive in taking over the fruit-production industry as her speciality.
Forecasting these trends therefore involves assumption as to what
California’s policy is to be. California’s action will have very much
to do with the percentage of United States fruit production which will
be produced within the borders of this state.

Similarly the live stock industry presents questions equally difficult.
The estimates in this report have been based upon the assumption that
present characteristics of supply and demand in the dairy industry will
continue. It is almost certain that these conditions will not continue
exactly as at present, but we have no basis upon which to estimate future
changes in these intangible elements. There are many who do mnot
believe that the acreage estimated for the live stoek industry in this
report awill be required. Arguments to support this belief are
numerous. If the tarif were suddenly removed on dairy produects,
there would be a terrific upset in the prices and values of dairy
products. .

With reference to the poultry industry, grave doubts arise in the
minds of some as to whether we -‘will have the maximum land require-
ments proposed. It is probable that over a period of years poultry
production in the Mississippi Valley will come closer to the standard
set by the California poultry business and that improvements in the
technique of production will place that section of the country on a far
better competitive basis thau it is at the present time.

In the beef industry revolutionary changes in production are in the
offing. In connection with both the sheep and beef industries increase
in the efficiency of pastures constitutes a most uncertain element.

It must be recognized, however, that California producers will prob-
ably share with the rest of the country any advantages to be gained
by inereased efficiency of produetion. In the past, California has not
been backward in extending her markets, introducing new enterprises,
utilizing improved methods, and meeting new difficulties. If all of the
contingencies which might beset California farmers in meeting the com-
petition likely to be theirs in the future are to be taken into considera-
tion, that indomitable spirit with which obstacles are surmounted and
by means of which progress is made, also must be recognized.

The estimates as given should be used with full recognition of the
uncertainty of the future. They are the best inferences possible on the
basis of existing knowledge. It must also be pointed out that the trends
indicated in the following chapters in general do not take into consid-
eration violent variations from normal. Qur business structure, as well
as our agricultural industry, is subject to eyclical variations. We are
now in a rather serious business depression which in itself will probably
have a marked effect on the demand for agricultural commodities.

There is a large area of land within California irrigation and recla-
mation projects and on farms now partly irrigated by installed private
pumping plants which is adaptable to irrigation but which is not now
irrigated. This land is potentially available for early development,
but the present economie status of industry and agriculture, increas-
ing production per acre on land now under irrigation, and the possi-
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bilities of development within competing areas, all point toward the
conclusion that development which would involve bringing substantial
areas of additional land under irrigation is not needed at this time.

If economie conditions affecting California agriculture improve early
in the decade it is estimated that a half million acres can safely be
added to the intensively irrigated area before 1940, but the acreage
of unirrigated irrigable land within California projects is more than
sufficient to take care of this expansion. During the decade begin-
ning in 1940 it is probable that three quarters of a million acres
might be safely added, but the significant trends in population and
increasing costs of irrigation development indicate that in the two
decades between 1950 and 1970 the optimum rate of growth will be
somewhat less than this.

The statements given in this report are not expected to hold good
in every respect over the entire period to which they pertain. Each
step in our progress should be accompanied by a refinement of estimates
as new data become available. The results of this investigation will
have fulfilled their objectives if they point the way for making a start
on a comprehensive program of development designed to assist in
stabilizing agriculture rather than one which may endanger the price
level. ’

Agriculture under irrigation constitutes such an important part of
the total output for the state that those charged with the duty of
determining the State’s policy with respeet to irrigation development
have within their power the means of going a long way toward smooth-
ing out the production cyecles of the future and laying the groundwork
for plans to prevent the disastrous price disturbances of the past.
Such a policy will not be a purely negative one. Although in the past
there has been a tendency to push irrigation development beyond the
point required for supplying land as needed, irrigation expansion in
the future will be retarded by the magnitude of the undertakings which
will be necessary, and the expense involved in construction. To assist
in carrying out the program of the future, more knowledge concerning
the crop adaptations of our land, irrigated and unrrigated, will be
required. More information concerning the comparative costs of
increasing our agricultural output by more intensive utilization of
lands now under irrigation and of constructing some of our major
projects of the future, will be gequired.
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CHAPTER II
POPULATION AND LAND REQUIREMENTS

More than 46 per cent of the people now living in California came
here during the past decade. This is true notwithstanding the fact
that only about 10 per cent of California’s native sons and daughters
moved permanently away from the state of their birth. This is a smaller
percentage than is lost by any other state. Contrary to a common
belief, this influx of immigrants from other parts of this and foreign
countries is not of the aged and feeble seeking only the mild winters
of the Pacific shores, but consists of men and women in the prime of
life eoming in search of opportunities for a livelihood. For fifty years
the stream of immigration has brought several times as many between
the ages of 20 and 40 as of all other ages combined. Thus it is that
California with a erude rate of natural increase® smaller than that
of any other state maintains a rate of growth not exceeded by any other.
Complicated as it is with this uncertain factor of immigration, which
in itself is responmsible to a high degree for the disparity in rate of
natural increase, California population growth must be better under-
stood if we are to plan intelligently the public and private developments
necessary to properly conserve our natural resources.

California population alone, however, will not give us the index we
desire for an estimate of future requirements for irrigated. land.
In addition we must have an understanding not only of the
probable rates of growth in numbers of the nation’s people, but we
must inquire into the probable effect of important changes taking place
in the eomposition of the national population upon the future rates
of growth in California. We might go farther and say the same of
world population, but some device must serve our needs for-an estimate
of this broader influence which will reduce the amount of amalysis
to a scope within reach of available faecilities.

Declining birth rates and unequal changes in rates of mortality
among different portions of both our national and state populations are
affecting the age composition to such an extent that an inereasing per-
centage of older people has been in evidence for a number of decades
in populations of state and mation; mqreover the available immigrants
are being subjected to a process of selection, the incoming group having
on the whole a different age distribution than that of those among
whom they had previously lived or of those who are already here. The
rate therefore at which these people move to California has had, and
will continue to have, a disturbing influence on the age ecomposition of
our California population, and this in turn has affected, and will
continue to affect, the rate of natural inerease. These, however, are not
all of the complications. Cyclical tendencies in our birth rate add to
the difficulties of interpreting the extent of downward trend, and
changes in sex ratios, ratios of numbers in the urban population to
those of rural, native to foreign, and changes in our immigration laws
and immigration law enforcement all make the establishment of tangible
limits of future population growth in California most difficult.

* Crude rate of natural increase is the difference between blrths and deaths
expressed as a percentage of the total population.
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The question arises, as to whether it might not be foolhardy to
attempt a forecast. The answer is that the importance of some attempt
is as great as the difficulties involved, and all that is asked is elemency
on the part of those who in future years compare the results of this
investigation with past events. It is hoped they will remember they
are looking back and that this report is looking ahead through telescopes
having lenses none too pérfect, making use of such materials as are
readily at hand. Furthermore, lest the work become available too late
to serve the purpose for which it is intended, many short cuts have been
made necessary. These have been taken, however, with the basic prin-
ciples in mind and the estimates of future population are presented
with a certain degree of confidence, subjeect of course to a sensible
degree of caution in their application.

PRINCIPLES OF POPULATION GROWTH

A few more general statements should be made before entering upon
the kernel of the problem. These concern the broad principles of popu-
lation growth. It has been necessary to eliminate, for the want of
space, a review of much of the work of others in this field. No serious
work on population, however, fails to mention the work of Malthus and
the long line of economists who have alternately sung his praise and
condemned him. He wrote his statements in the light of the knowledge
of his.-day and the worst that can be said of him is that he failed to
take into consideration all of the factors that affect population growth.
He certainly recognized some of the important elements we may be
eriticized 'for slighting. Among these may be mentioned natural
resources. Other important phases of the problem which must be
considered in an estimate of future population covering several decades
are birth rates, mortality rates and immigration.

Natural Resources.

Population growth if not limited by some other cause certainly may
be limited of stimulated by natural resources. In the present investi-
gation agricultural land resources have been given as complete con-
sideration as seems necessary. ‘This is because they are the object of
the stady. Minerals, however, and water power have admittedly been
left out of the picture except indirectly, as will be described later.
Trade facilities and possibilities of commereial and industrial develop-
ment and the intangible resources which in their various eombinations
make California such an attractive place to live, all contribute to the
phenomenal growth which has taken place. Indirectly, however, these
have all been taken into account by a study of their combined resultant
effect upon the population, and it is in the trends of the population
jtself that they are reflected. In fact population growth is the most
complete index available of the rate at which natural resources are
capable of being developed. Some speculation should be made, how-
ever, upon the likelihood of these influences continuing at the same
rate as in the past, especially in the light of other important elements
at wnrk having a mare ar lese negative influence!
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Birth Rates.

Changes in birth rates are significant from the standpoint of apprais-
ing estimates which have been made by others of future United States
population and with respeet to working out a basis of estimating decade
by decade the future California child population. The sharp decline
in the birth rate during and since the war has apparently been world
wide. In Europe there has been a steady decline sinece 1876 in the
number of births per thousand persons in the population. From an
average birth rate of 32.8 births per 1000 in the population in the
five-year period, 1876 to 1880, the rate fell to 19.2 in 1926.*

That a similar change is taking place in the United States has been
pointed out in the following statement by Thompson and Whelpton
of the Seripps Foundation of the Miami University:

In the United States as a whole, the birth rate has been declining very
rapidly of late years. Although this decline commenced over a century ago,
it has been particularly marked since 1920. During the last eight years the
birth rate has fallen from 23.7 a thousand of population to 19.7, or over
one-sixth. The death rate, on the other hand, has fallen more slowly than
the birth rate for some years, and since 1920 has scarcely fallen at all. The
result is that a crude rate of natural increase of 10.6 in 1920, which appeared
very low then, has fallen one-third, to 7.3, in the year 1928,

This is probably not more than one-third to onefourth of what it was
prior to 1890. But that is not all. For even a continuation 'of the present
birth and death rates at each age of life will result in a population having
far fewer children and many more elderly people and, as a consequence, a rate
of increase of less than one-third the 1920 rate.

Furthermore, it is as certain as anything can be that the present birth
rates are going to decline still further in the near future. The best evidence
of that decline is found in the fact that the 1928 birth rates for certain
sections of the population are much below those for the entire country.
Already the white population of our large cities, and indeed of some of the
more highly urbanized states in the Northeast, has birth rates too low to
maintain its present numbers over any considerable period of time. Thus
if the 1928 birth rates and death rates at each age of life prevail in the
future and no additions are made, except through births from within the
group, the white population of Connecticut, Massachusetts and New York
will bave more deaths than births, and will decrease 31 per cent in a century.
On the same basis, the whites in New York, Philadelphia, Detroit, and eight
other of our larger cities will decline 40 per cent.

* % * Qur estimates show that the rate of increase will be only two-thirds
to three-fourths as great in the decade 193040 as in the decade just ending;
and that the absolute growth will be little if any greater than it was in the
decade 1890-1900. With this great decline in population growth and with
a plant eapacity already well in excess of our demands, it requires no prophet
to foresee that our business men are soon going to face some formidable
problems in adjusting our economic organization to the new situation. Will"
they be able to make these readjustments so easily and quickly that our
prosperity will not lapse?

* % * The balance between old and young to which we are accustomed
will thus be entirely upset, for instead of having twenty-five persons under
twenty years of age for each ten persons over fifty, the ratio will drop to
twelve to ten, less than half as many.}

Recent investigations of the poi)ulation' problem have revealed the
necessity of refinement of method in the use of birth rates. Differences
in age and sex distribution within a population bring about differences

* Kuczynski, R. R., The Balance of Births and Deaths. Page 9. The Macmillan

Company, 1928, )
t Thompson, 'W. S., and P. K, Whelpton, A Nation of Elders in the Making. The

American Mercury. Pages 386-391. April, 1930,
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in crude birth rates, even though the births per one thousand women
of childbearing age remains the same. The crude birth rate is the
number of children born expressed as a percentage of the entire popu-
lation. It is an inadequate means of measuring natural inecrease in a
population having a shifting compesition either because of declining
birth rates or immigration. :

There has been some speculation as to what extent the present sharp
decline in birth rate indicates a permanent change in fecundity of the
population and to what extent it represents a temporary change, later
to resume a less precipitous but still a definite downward trend. At
the annual meeting of the British Medical Association held at Cardiff in
1928 the falling birth rate was one of the central points of discussion.
Professional men and women from the fields of medicine and economies
debated the problem from various points of view. In summarizing the
conclusions of this meeting the editor of the British Medical Journal
made the following statement concerning the birth rate:

There is a law of population growth which occurs in cycles, following in
the main a curve of a definite type. The birth rate is falling now because
we are at the end of such a cycle, and it will not again rise until those factors
which are at present over-riding the inherent tendeney to increase are recog-
nized and removed. Density is one of the controlling factors, but the estimate
of density should be applied not only to a country, but to restricted localities,
and must be judged, not by total numbers, but by the relation of such
cumbers to resource and opportunity. Voluntary control of conception has
undoubtedly prevented the birth of many individual babies, but it may be
doubted whether this has appreciably affected the crude birth rate or
population growth cycle.* .

This statement somewhat ameliorates the concern of those who see
in the present decline a sudden cessation in population growth.  That
birth rates of California follow cyclical tendencies is emphasized by
Figure 1 in Plate IV. Although California vital statistics have not
been recorded in detail for a sufficiently long period to show complete
eycles or to make possible adequate comparisons with the census, it is
possible, by making approximations of the numbers in different age
groups of the population between 1920 and 1930, to estimate ap-
proximately the number of children born per thousand women of
childbearing age. While a high degree of accuracy is not claimed for
the estimate thus made, the general trend in birth rate can be shown.
The numbers of children per thousand women in the age groups 15 to
44 rose from less than 60 in 1910 to more than 85 in 1924 and has since
then been declining rapidly. This trend in birth rate, it must be under-
stood, reflects not only changes in the birth rate for each specific age
group, but is in a large measure a reflection of the shifts in age dis-
tribution within that portion of the represented population. KEven
when birth rates are studied on the basis of five- or ten-year age groups,
variations in age distribution within those groups distort the birth rate
and many wrong conclusions can easily be drawn in regard to its trend.
More will be said of this trend in birth rate in relation to forecasts of
United States and California population.

* Editorial, The Falling Birih Rate. The British Medical Journal. Page 499.
Sept. 15, 1928.
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Plate IV

NUMBER OF BIRTHS PER 1000 WOMEN BETWEEN THE

00 AGES OF 15 AND 44 IN THE CALIFORNIA POPULATIO
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Mortality Rates.’

Specific mortality rates do not give so much trouble as birth rates in
estimating future population. Improvement in the death rate of
children, however, has an important effect in preventing a greater
decline than would have otherwise taken place in the ratio of children
to total population resulting from declining birth rates. Crude mor-
tality rates on the other hand show variation, due not alone to changes
in death rates in each specific age group, but, like birth rates, also tc
material shifts in the age composition of the population. Not only does
age composition of the population have an important effect upon mor.
tality rate, but the ratio of foreign to native elements in the population
2lso has an important influence. In Figure 2, Plate 1V, are shown the
numbers of deaths in California from 1906 to 1929, inclusive. In the
same figure the trend in the population is shown.* In this figure
careful observation will show that the two trends are farther apart iv
the later years than in the early period, indicating an improvement in
the erude rate of mortality. To what extent the improvement shown
for the past decade may have been due to a more complete census in
1930 can not be easily determined. We are not confronted, however,
with the erratic variation observed with respeet to birth rate.

Net Reproduction Rate.

Crude rates of natural increase, computed on the basis of differences
between births and deaths and expressed as a percentage of the total
population, are subject to the same errors involved in treating births
and deaths separately in such a manner.t It became very important tc
consider the age composition of the female population in any long-
period prediction of population growth. After applying such a detailed

* Inasmuch as this graph is on a semi-logarithmic scale, if the trend in deaths
were exactly parallel to the trend in population it would indicate an unchanging
crude mortality rate; that is, the ratio of the total number of deaths to the total
population would remain the same.

1 A way out of the difficulty is proposed by Kuczynski as follows:

“It became necessary, first, to ascertain on the basis of present mortality how
many out of 1000 newly born girls reach childbearing age, that is, fifteen years, how
many reach sixteen, etc,, and finally how many pass through childbearing age, that
is, reach fifty years. This information is to be derived from the life table which
for a given period exhibits the number of females surviving at the beginning of each
year of age out of 1000 live-born, assuming that the mortality for each year of age
was that of the period under consideration. T -

“It becomes necessary, secondly, to ascertain the actual number of females living
in each year of childbearing age and the number of female births by years of age
of the mother in order to compute the female fertility rate for each year of age,
4. e., the number of female births for 1000 women fifteen to sixteen years, or 1000
women sixteen to seventeen years, ete. .

“It became necessary, thirdly, to apply those fertility rates to the number of
women who according to the life table would in a stationary population be
fifteen to sixteen years of age, sixteen to seventeen years, etc. These numbers are
derived from the number of female survivors by assuming that the women fifteen
to sixteen years would be equal to the average of those surviving fifteen and those
surviving sixteen years, etc. By multiplying the number of women of fifteen and
sixteen years in the stationary population by the female fertility rate of the women
of fifteen and sixteen years, we find how many girls will be born to 1000 newly born
girls at the age of fifteen to sixteen years (with present natality and mortality).
By a similar computation we find the results for the age sixteen to seventeen, etc.
The sum of all the new fertility rates thus found will show the total number of
females borne by the original stock of 1000 females. If this total is equal to 1000,
the population holds its own; if it is larger, the population increases; if it is sxpaller.
the population, in case natality and mortality continue the same, is bound to die out.

“This is the only accurate method of calculating a fertility table. The bagsic data
needed for its computation are a life table for females, the actual number of women
for each vear of childbearing age, and the number of female live-born by years of
age of the Enoéhex‘-js."
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analysis to the populations of Europe Kuezynski concludes that in
‘“Western and Northern Europe in 1926, 100 mothers gave birth to 93
future mothers only. With the fertility of 1926, the population is bound
to die out unless mortality of potential mothers decreases beyond
reaisggaale expectations. And fertility continued its downward path
in 7.

How meaningless different estimates of natural inerease for Cali-
fornia have been can only be appreciated by a consideration of immi-
gration. In a discussion of balance of births and deaths in the regis-
tration area of the United States the statement has been made that the
‘‘greatest excess of births over deaths—18.3 per 1000 population—
appears for Utah, and the lowest—3.1 per 1000 population—appears
for California.’”” t This figure representing California’s natural increase
has been subjected to much misinterpretation. It will be shown in a
later paragraph how immigration, if it does not actually make esti-
mates of natural increase impossible, so obscures the fundamental ele-
ments necessary for its calculation and use that the prediction of
California population necessarily must deviate in. method from the
use of devices developed in recent investigations, which are so important
with respect to the national population problem.

Immigration.

Immigration into a country or into a state is influenced by economic
conditions in the state or country from whence the immigration came
as well as within the area receiving the immigrants. In studies of
immigration into a ecountry like the United States it is possible to make
use of the national immigration statisties. In a state like California,
where immigration is such an important factor in population, it
becomes necessary to resort to a different method of estimating immi-
gration. The details of the method used in the present investigation
will be described in a later section. At this point, however, it might
be well to indicate how differently the immigration problem must be
approached when the analysis is made for a state or section of the
country than when the entire population of the nation is under con-
sideration. For a state there are no immigration statistics. Net
immigration ean not be computed, therefore, on the basis of differences
between annual immigration and emigration. Figures have already
been given which show the importance of immigration in California
population growth. An index of immigration from other states and
foreign countries is essential. Such an index can be constructed from
population figures and available mortality tables.

Application of the Foregoing to a Long-Time Population Forecast.

Many different methods have been used to forecast population. Dur-
ing the period from one census to the next indexes such as school enroll-
ment have been used. All such indexes, however, take the forecast up
to the current year only. Forecasts have been made, however, by pro-
Jeetion of straight lines into the future, starting with past trends plotted
on cross-section or semi-logarithmic paper. For short periods such esti-

* Ibid. Page 54. .

1 Rogers, S. L., Birth Statistics, Fifth Annual Report, 1919, Page 8. U. S. Dept.
Commerce, U. 8. Govt. Printing Office, 1921,
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mates may have their application. Some refinements have been made
in this kind of projection by the use of various mathematical curves.
For a period of four decades, however, which seems the minimum for
such an investigation, fundamental changes taking place in the compo-
sition of the population make necessary a consideration of the factors
discussed briefly in the foregoing pages. A brief statement of how
these principles have been applied by the Seripps Foundation of Miami
University in estimating future population of the United States follows.

A FORECAST OF UNITED STATES POPULATION

‘Whelpton,* in estimating the future population of the United States,
computed specific birth rates by a method which corresponds very
closely to the proposal of Kuczynski except that instead of making his
calculations for each year of age his rates apply to women in ﬁve-year
age groups from 15 to 49 years of age. His observations of birth rate
for specific ages of mothers over the past 20 years indicate decreases per
decade as follows:

. Urban Rural
Native white --— 4.2 per cent 5.4 per cent
Foreign white i 5.0 per cent 6.6 per cent
Negroes 3.8 per cent 6.2 per cent

Looking into the future, average percentage declines per decade for
the next 45 years are indicated for the same groups as follows:

i Urban Rural
Native white 3.5 per cent 4.5 per cent
Foreign white 6.6 per cent 6.4 per cent
Negroes 5.0 per cent 6.8 per cent

These percentages have been computed by using the specific birth
rates computed by Whelpton.t

It will be observed that percentage decline in birth rate is not given
for different age groups. This is because for a given nativity class,
either urban or rural, the percentage is the same regardless of age.
This would indicate that in determining the trend in birth rates it was
probably impossible to obtain the necessary data to take this furtber
step in the caleulation of specific birth rate. This is an important point
with respect to interpretation of the adequacy of the birth rates
employed by Whelpton, which are considered even by himself as being
too high. On the basis of specific birth rates, trends in survival rates,
modified by experience in low-death-rate countries, and estimates of
immigration all applied to 1920 population, which 'he previously had
corrected for underenumeration, he estimates future United States
population as follows:

Year i Estimated population
1940 138,250,000
1950 151,620,000
1960 163,670,000
1970 171,460,000
1975 175,120,000

While this estimate appears somewhat low to the more optimistie, it
checks fairly closely with widely quoted estimates made by Raymond
* Whelpton, P. K., Population of the United States, 1925 to 1975. The American

Journal ot Sociology Vol. XXXIV. Pages 253-270. Sept., 1928.
1 Ibid. ‘Table IV, page 262, _
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Pearl.* Although Pearl’s method of estimate has been severely criticized -
because of his claim to a law of population growth based upon biological
principles of growth of lower forms of life, his mathematieal curves fit a
number of different populations. Whether or not the two methods of
forecast can be reconciled, that of Whelpton seems to rest upon prineciples
which are more easily explained and understood and are more nearly
in accord with the methods developed by Kuezynski and other recent
investigators. That Whelpton’s estimate is not claiméd by himself to
be the last word in United States forecast, however, is indicated by his
own statement that although ‘‘these estimates were published only
about two years ago, we would probably obtain somewhat lower figures
as to future population and birth rates if we were calculating them
today. The decline in the birth rate since 1926 has continued at a more
rapid rate than we anticipated when our computations were made. We
do not have enough information to hazard any estimate of how much
lower revised calculations would be, but we feel safe in saying that our
population figures are quite optimistie.”’ t

School enrollment statistics show a very sharp decline in the numbers
of younger pupils, and caleulated birth rates which purport to be specific
birth rates by given age groups have given rise to much discussion
about an early date at which the United States will have a stationary
population. Recent statements made by well known writers indicate
such a situation is possible with regard to our United States population-
as early as 1975. Attention alréady has been called, however, to the
results of debate in England upon the question of the falling birth
rate. In view of the fact that future land requirements for the Cali-
fornia fruit industry and immigration to California have been based
upon the above estimates of United States population, a further com-
ment may well be made with regard to the present low birth rate in
the United States. It has been stated that births are observed in rela-
tion to groups of the population in which there is a considerable range
in ages and that a pronounced change in age distribution in this group
will materially affect the number of births per 1000 persons in- it.
Specific birth rates are as important in observing trends over a period
of years as in carrying out detailed caleculations in the various steps
of a forecast. Unless the age groups are very small, changes in age
distribution will have an important effect in the trend of the birth rate.
Births per 1000 women of childbearing age, on the other hand, can be
very greatly influenced by a change in the proportion of that number
who are between the ages of 25 and 385.

There are important fluctuations in the numbers in the different age
groups in the population. The effects of panics and wars reverberate
through the generations, alternately showing up in the numbers of
children and in the numbers of mothers. A considerable percentage of
the children of the United States to be born between 1935 and 1940
will be granddaughters and grandsons of the large numbers of children
under 10 years old in 1885, who were augmented in numbers by a heavy
immigration between 1900 and 1910. These children will be sons and
daughters of a resulting large group of future mothers born between

® Pearl, Raymond, The Biology of Population Growth, 260 pages. Copyright 1925,

by Alfred A. Knopf, Inc. .
. 1 Personal letter under date of June 27, 1930, from P. K. Whelpton.
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1905 and 1915. The great-grandmothers of the 1940 babies were born
in the United States or foreign countries before the Civil War. Their
husbands were too young to be materially reduced in numbers by the
Civil War. The grandmothers participated in the western land settle-
ment movement in the eighties.. Their fathers were born between 1900 and
1910 and were too young to participate in the World War. Born under a
lucky star, this series of generations is destined to play an important
part in shaping the economic structure of our near future. To be sure,
each mother will not have so many children as her mother and grand-
mother, but during the next decade there will be a larger number and
larger percentage of mothers in the ages of maximum: fecundity.

In sharp contrast, the relatively few baby girls of the Civil War period .
came to the age of maximum fecundity when the economie situation in

- the United States was in the doldrums. Although their numbers were
augmented by immigration, many of their children, born in the nineties,
fought the World War and many of them died from influenza. Their sur-
viving daughters have just passed the mazimum childbearing age. The
small number of their offspring may be something to take into con-
sideration when levying bond issues to be paid by the income from

- dairy farms during the period 1955 to 1965, at which time the country
probably will again have a shortage of young milk drinkers. This

.applies to the United States as a whole. California population for
some reason follows tendencies opposite to those of the United States
in regard to the ratio of numbers of children to numbers of women of
childbearing age, except that the trend has been downward in each
case. The situation in the United States may have importance, how-
ever, relative to shipments of low-priced products into California from
other states. :

Variations in the composition of the population seems to promise
much by way of explaining many of our economic phenomena which
have heretofore defied explanation. It would certainly be far beyond
the fondest hopes of economists to forecast depressions 30 years in
advance and this may never be possible. How important changes in
age distribution in the population may be in relation to the business
cycle can only be determined by much study. This relation established,
however, the age distribution of the population can be predicted many
years in advance. In any event we may expect, because of the vari-
ations deseribed, important changes in our birth rate. Proof of this is
the purpose of the present digression.

The foregoing brief statement of certain”of the important influences
operating with respect to population in general have a distinet bearing
upon the question of California land requirements. The rate of growth
of our fruit acreage will be dependent upon United States population
growth. Our own . population growth will be affected in time by a
diminished source of supply of immigrants, and our natural inerease
will be influenced by the age and nativity of those coming to live
amongst us. - . -
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CHAPTER III

AN ESTIMATE OF FUTURE CALIFORNIA PNPUT.ATION

Future California population increase will depend upon a continua-
tion of a souree of immigration, trends in birth and death rates, and
upon the extent to which California resources and policies will continue
to make possible a comfortable living for those who come and for those
now here. The method by which these have been estimated has éon-
sisted of a determination for each of the next four decades, of net
effective immigration of persons 10 years of age and over; the numbers
of those in the state at the beginning of each decade surviving to the
end of the decade, and finally the numbers of children under 10 years
of age, whether they have come in as immigrants or by birth. This has
been done from the standpoint of trends in population growth itself,
the results thus obtained then having been analyzed with special
reference to California land and water resources. The previous chapter
has been primarily an analysis of the prospects for a continuing source
of immigration. We are now interested in observing the effects of these
broader influences upon California population growth,

The Sources of California Population.

The records of the United States Census contain the nativity of
population in considerable detail. From these records it appears that
in 1920 the California population included 1,268,243, or 37 per cent,
who were born in California, 1,400,993, or 41 per cent, who were born
in other states, and 757,625, or 22 per cent, who were born in foreign
countries. By combining the percentage coming from other states with
that of foreign-born immigrants it will be seen that in 1920 California
was populated to the extent of 63 per ecent by persons of immigrant
origin. It appears likely that the final results of the 1930 census
enumeration will reveal an even greater portion of our total population
of native or foreign immigrant origin.

In the decade 1900 to 1910 more than half of the native white immi-
grants to California were born in eight states, most of which were
middle western states, including Illinois, Towa, Kansas, Missouri and
Ohio. In that decade California immigration included more than
35,000 native white persons born in Texas, and New York and Pennsyl-
vania each contributed nearly an equal number. In the decade 1910
to 1920 these same eight states were the largest contributors to Cali-
fornia population, although the total immigration coming from this
group was somewhat less than it had been in the previous decade.
Where these immigrants had lived between the time of their birth and
the time of their arrival is not shown in the census statistics, from
which, together with the use of mortality tables, they were derived. An
outstanding characteristie of the entire migratory movement within
the United States during the past two decades has been the movement
toward California. A study of the migratory movement from almost
‘any state in the entire country will reveal California as the destination
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of an important part of the emigrants and where shifts have appeared
in the mlgratory streams from the various states they usually have
shown a balance in the direction of California.

That it is possible for a state to have its stream of immigration
suddenly reduced may be well illustrated in the case of the state of
‘Washington. In the decade 1900 to 1910 more than three times as
many people took up their home in that state as in the following decade
between 1910 and 1920. This is something to consider in the interpre-
tation of the estimates which follow concerning the future immigration
into California. The important observation to be made, however, is
that the numbers of people entering into the migratory movement in
the United States as a whole has exceeded 5,000,000 persons for the
two decades under consideration. Indications are that in the past
decade, 1920 to 1930, more people were on the move than in either of
the two previous decades. California’s share in this stream of migration
will be dependent to a great extent upon the opportunities which she
can continue to offer. = °

Table 1 and Plate V present the historical picture of the nativity
composition of California population at each census enumeration, 1870
to 1920, with an estimate of the nativity composition in 1930 based
upon preliminary census returns indicating approximately 5,650,000
for the state total. All signs point to an increase in the rate of growth
of the California-born portion of the population during the last decade.
In the face of this, the immigrant portion appears to have soared to
. greater heights. The rate of immigration is increasing so rapidly that
despite an apparent increasing rate of growth in the indigenous popu-
lation it is foreed into an ever smaller proportional place in the total.
Measured in terms of absolute quantity or by relative standards,
immigration to California has been, up to the present, truly a rising
tide.

Net Effective Immigration.

In order to avoid confusion with the term ordinarily used to indicate
the difference between numbers of persons immigrating and those
emigrating the descriptive phrase net effective immigration is used.
Its purpose is to designate the number of persons who have come into
the state and have survived and remained to the end of the decade,
in excess of those of the California population who have moved away.
This index of immigration not only makes use of available statistics to
advantage, but, as the phrase indicates, truly represents that part of
the immigrant population which is effective in increasing its numbers.
It has been computed by five-year age groups of male and female, and
of foreign and native, for four decades, 1830 to 1920, inclusive. In
addition, estimates have been made for the decade 1920 to 1930 with
no attempt to make separate estimates for the native and foreign
portions of the population. On the basis of the estimates for these
five decades net effective immigration has been computed without
segregation into age groups for the two decades 1860 to 1870 and 1870
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TABLE 1
NATIVITY COMPOSITION OF CALIFORNIA POPULATION
- Foreign -
Total California ? Native
Year population born %m immigrant

1850. 92,597

1860 379,004

1870, 560,247 162,003 398,154 188,323
1880. 864,604 326,000 538,694 245,820
1890 1,208,130 475,843 732,287 365,978
1900. 1,485,053 © 661,280 823,773 456,533
1910. 2,377,549 903,996 1,473,553 887,121
1920 3,426,861 1,268,243 2,158,618 1,400,993
1930 15,650,000 - 11,764,600 13,855,400 |- eomeooaeooaa

1 Estimated,

to 1880.* Table 2 summarizes the estimates of total mnet effective
immigration into California by ten-year age groups from 1880 to 1930,
inclusive. The same data converted to percentage of the total immi-
gration 10 years of age and over are shown in Table 3.

Plate VI, which is based upon Tables 2 and 3, presents net effective
immigration each decade from 1880 to 1930, segregated into ten-year
age groups. The most striking fact brought out by this plate is in the
age composition of this net effective immigration. More than 68 per
cent of the immigrants in each decade have been under 40 years of age.
The average age of immigrants during the decade 1880 to 1890 was 26
years, in the next decade increasing to 27 years. The decade 1900 to
1910 witnessed the largest proportional shift to the older age groups
and raised the average to 32 years. In both of the past two deecades
the average age of immigrants has been 34 years. This is a reflection
of the changes in composition of the national population. Despite this
tendency of the average age to rise, due to the numbers of older persons
having a larger percentage in the distribution of total net effective
immigration, the younger groups continue to ecomprise the numerical
and proportional supremacy. This is a demonstration of what has
already been stated. California is not being populated through the
immigration of the gdvanced in age, those past the prime of life who
come here to spend their declining years in a friendly climate. These
come too in an increasing stream, but they have been, and probably will
continue to be, a minor part of the total. :

Trend in the Sex Ratio.

The ratio of men to women in the immigration stream has been a
constantly shifting figure. For this reason it is necessary to give some
attention to the sex ratio in the California population when estimating

* The general plan of estimate has been to subtract from the census population of
a given age, sex and nativity group at the end of a decade, the survivors of the popu-
lation of the same group ten years younger at the beginning of the decade. For
all ages 10 years and over thig difference necessarily must have been the result of
immigration and emigration. The survivors at the end of a decade of the group
who were in California at the beginning of the decade have been estimated by the
use of life tables prepared by the United States Department of Commerce. It has
been necessary in the early decades to use United States life tables. For 1920,
however, there is available an abridged California life table which has been used.
There is some variation between California and United States mortality rates, but
estimates of error caused by the differences between these tables have shown that
the small differences in survival rates have very little effect upon the final results
obtained. Detailed estimates of net effective immigration by five-year age groups,
- with explanations as to each step in their calculation, are given in Tables 1A to 94,
inclugive, in Appendix A,
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. TABLE 2
TOTAL NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, 1880-1930:
. [J
Age group 1880 to 1890 | 1890 to 1900 | 1900 to 1910 | 1910 to 1920 | 1920 to 1630
10-19 51,807 50,000 122,742 152,657 241,805
20297 92,368 50,583 238,743 227,645 486,054
30-39 46,334 26,931 175,874 165,775 510,567
4049 i 14,416 7,910 92,665 105,052 262,307
50-50 1,023 *1,059 40,585 65,124 158,089
60-69_. ... 9,146 11,241 34,468 50,360 46,325
70-79 1,059 741 9,677 21615 26,110
80-89 1,032 1,254 3,306 6,449 10,902
90+ 281 265 562 734 14,678
Totals. - _ooooooooeemeaeaes 217,466 156,875 718,622 795,411 1,757,738
t For method of ealcu]atlon see ’l‘ables 1A w 9A, Appendix A,
3 Figures in for the decade.
TABLE 3

PERCENTAGE AGE DISTRIBUTION OF TOTAL NET EFFECTIVE IMMIGRATION
INTO CALIFORNIA, 1880-1930

Age group 1880 to 1890 | 1890 to 1900 | 1900 to 1910 | 1910 to 1920 | 1920 to 1930
23.82 31.88 17.08 19.19 13.75
42.47 37.98 33.22 28.62 27.65
21.31 17.17 24.47 20.84 29.05

6.63 5.04 . 12.89 13.21 14.92
0.47 *.68 5.65 8.19 9.05
4.21 7.17 4.80 6.33 2.64
0.49 0.47 1.35 2.72 1.48
0.47 0.80 0.46 0.81 62
0.13 0.17 0.08 0.09 84
100.00 1100.00 100.00 100.00 100.00

1100 per cent—156,875. See Table 2.
 Figures in boldface represent net decrease for decade.

the numbers of children. Tables 4 and 5 give estimates of net effective
immigration and the percentage distribution of immigration by ten-year
age groups segregated according to sex. It will be noticed that in the
later decades the immigration of women more nearly equals that of
men. _In the early decades, however, the percentages of men between
the ages of 20 and 39 were much greater than those of the women.
Throughout the entire period of observation the percentage of women
in the older age groups has exeeeded that of the men, and in the decade .
1890 to 1900, when there was an actual exodus of native-born men in
the age groups between 30 and 65, there was still a net balance of
immigration by women. This increasing ratio of women to men has to
a certain extent offset some of the negative influences which are
reducing the numbers of children in proportion to the total population.

Ratio of Foreign Immigration to Native. .

An influence which has considerable importance, not only with respect
to estimating the numbers of children in the population, but also with
respect to estimating future trend in mortality rates, is the trend in
the ratio of the numbers of foreign persons to native among those
immigrating te-California.. -Net effective immigration - has -therefore
been segregated by age groups and according to nativity. These esti-
mates are presented in Tables 6 and 7, the latter giving the percentage
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TABLE 4

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, SEGREGATED ACCORDING TO

SEX, 1880-19301 .

Age group 1880 to 1890 | 1890 to 1000 | 1800 to 1910 | 1910 to 1920 | 1920 to 1930
Male .
10-10. : 27,423 25,402 65,716 78,688 136,648
20-29. 63,141 34,344 151,696 116,024 285,499
30-39. g 31,380 15,806 114,564 78,573 295,935
40-49 6,342 292 55,897 51,094 152,562
50-59 2,601 25,043 . 20,303 20,355 83,009
60-69 5,325 6,969 20,105 24,104 11,404
70-79. 470 996 3,921 9,544 8,106
80-89. 468 499 1,436 2,855 4,216
90+ 132 134 300 291 6,973
Maletotals. ..o 131,140 77,407 433,938 *390,528 084,442
Female .

10-19 24,384 24,607 57,026 73,969 105,157
20-20 20,227 25,239 87,047 111,621 200,555
30-39 14,954 11,125 61,310 87,202 214,632
40-49 8,074 7,618 © 36,768 53,858 109,745

50-59 3,624 3 20,282 9 3
60-69. 3,821 4,272 14,363 26,256 34,921

70-79 : 1,529 1,737 5,756 1 18,
80-89. . 564 755 1,870 3,594 6,686
90+ : 149 131 262 443 7,706
Female totals. . - 86,326 79,468 284,684 404,883 773,206
Grand totals. ... ... 217,466 1 156,875 718,622 795,411 1,757,738

3 For method of cnlculntwn see Tables 1A to 9A, Appendix A.
2 Figures in boldface represent net decrease for the decade.

TABLE §

PERCENTAGE AGE DISTRIBUTION OF NET EFFECTIVE IMMIGRATION INTO
CALIFORNIA, SEGREGATED ACCORDING TO SEX, 1880-1930

-~

Age group 1880 f0 1860 | 1890 to 1900 4| 1900 to 1910 | 1910 to 1920 | 1920 to 1930
Male
10-19. 20.91 32.82 15.14 20.15 13.88
20-29 48.15 44.37 34.96 20.71 29.00
30-39. 23.93 20.42 26.40 20.12 30.06
4049, 4.84 . 0.38 12.88 13.08 15.50
50-59 11.98 15.51 4.68 7.52 8.44
60-89 4.05 9.00 4.63 6.17 1.16
70-79. 0.36 1.29 0.90 2.44 0.82
80-89 0.38 0.64 0.34 0.74 0.43
20+ 0.10 0.17 0.07 0.07 0.711
Totals. .. 100.00 #100.00 100.00 100.00 100.00
Female

10-19. 28.25 30.96 20.03 18.27 13.60

33.86 31.76 30.57 27.57 25.
30-39. 17.32 14.00 21.54 21.54 27.76
40-49 9.35 9.59 12.92 13.33 14.19

50-59 4.20 5.01 7.12 8.83 9.
60-69 4.43 5.38 5.05 6.48 4.52
70-79 - 1.77 2.19 2.02 2.08 2.33
80-89. 0.65 0.95 0.66 0.89 0.86
B0+ e 0.17 0.16 0.00 0.11 1.00
Totels. oo oo *100.00 100.00 100.00 100.00 100.00

-3 Figures in boldface mpreaent net decrease for decade.
2100 per cont==86,326. See Table 4.
4100 per cent==77,407. See Table 4,
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TABLE 6

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, SEGREGATED ACCORDING TO
NATIVITY, 1880-19201

Age group 1880 to 1890 | 1890 to 1900 | 1900 to 1910 | 1910 to 1920
Native
10-19. 37,124 37,445 ,300 117,048
20-29: ; 43,423 21,136 121,083 136,904
30-39. 18,524 6,957 9,235 100,971
4049, 5 7,309 12,802 55,161 74,154
50-59 878 ,792 29,948 48,351
60-69.__________ 3,963 1,645 21,662 35,166
70-78. 628 294 7,155 15,586
80-89 598 673 1,795 4,125
90+ 182 157 209 336.
Native totals 112,629 32,211 414,548 532,841
Foreign
10-19 14,683 12,564 34,442 35,609
20-29 48,945 38,447 117,660 90,741
30-39 27,810 33,888 86,639 64,804
40-49. 7,107 20,712 37,504 30,808
50-59. 145 7,733 10,637 18,773
60-69 5,183 9,596 12,806 15,104
70-79. 431 ,035 2,522 6,029
80-89. 434 581 1,511 ,324
90+ 99 108 353 398
Foreign totals_.__: 104,837 124,664 304,074 262,770
Grand totals. 217,466 156,875 718,622 795,411

1 For method of ealoulation ses Tables 1A to 9A, Appendix A.
2 Figures in boldface represent net decrease for the decade.

TABLE 7

PERCENTAGE AGE DISTRIBUTION OF NET

EFFECTIVE IMMIGRATION INTO

¢ _ CALIFORNIA, SEGREGATED ACCORDING TO NATIVITY, 1880-1920
Age group ® | 1880 t0 1890 | 1830 to 1900 | 1900 to 1010 _|. 1910 to 1920.
Native
32.96 116.24 21.30 21.98
38.55 65.62 2920 25.70
16.45 121 60 | 21.53 18.96
6.49 39.74 1331 13.02
0.78 730 7.22 9.08
3.52 5.11 5.23 6.60
0.56 0.91 1.73 2.93
2.53 2.0 0.43 077
0.16 0.49 0.05 0.06
100.00 *100.00 100.00 100.00
14.01 10.08 11.33 13.55
46.69 30.84 38.69 34.55
26.53 718 2849 24.66
6.78 16.61 12.33 11.76
014 6.20 3.50 6.38
494 7.70 431 5.78
0.41 0.83 0.8 3.29
0.41 0.47 50 88
0.00 0.09 12 16
Forelgn totals. - 100.00 100.00 100.00 100.00
1 Figures in boldf; for the decade.

net d
2 100 per cent=32 211, See Table 6.
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distribution of the actual numbers shown In the former. The immi-
gration of native-born includes many more under the ages of 20 than
does the foreign-born. The striking feature of these tables, however,
is the fact that in the decade 1890 to 1900, when native-born people
were actually leaving California, the foreign-born continued to come
in considerable numbers.

From 1860 to 1920 the percentage of native-born, 4. e. born in-the
United States, in the total California population increased from slightly
more than 60 per cent to nearly 80 per cent. During the same period
the percentage of mnative-born in the immigrant population increased
even more rapidly. With the exception of the decade 1890 to 1900 the
ratio of native to foreign in the net effective immigration had a corre-
sponding increase. All of these shifts have had a resultant effect in
mortality rates and in the trend of age distribution.

Ratio of Urban Population to Rural.

From 1900 to 1920 the percentage of the California population which
is urban increased from 52.4 per cent to 68 per cent. It is a well known
fact that the number of rural persons in a population greatly affeets
its rate of growth because of the higher birth rate in the rural areas.
There are many towns in California having less than 2500 inhabitants
which would come under the census classification of rural but which
are more urban in their characteristics than rural. We are therefore
without adequate basig for observing trends of the ratio of farm popu-
lation to total. There are indirect methods of approximating this
trend, but because the rapid development of highway and automobile
transportation has so greatly changed the nature of the rural popula-
tion, which would necessarily form an important part of such an
estimate, such a procedure would be of questionable value as applied
to the present problem.

The urban character of the, entire California population has been
pointed to as one of the causes of low birth rate, and it may have had
an important influence. Immigration, however, has undoubtedly been
of far greater importance in this respect. With our present knowledge
of the trends in the rural-urban ratio it seems probably the best way
of treating it in our analysis of population growth to make no attempt
to separate the effect of changes in the rural-urban ratio from those
due to other causes.

Relation of United States Population Increase and Net Effective
Immigration Into California. :

Nearly half of the increase in the number of males between the ages
of 20 and 30 in the United States population between 1910 and 1920
came to California. Striking as this fact is, the truly significant point
is the reason for this high percentage. It is high, not because the
number of males immigrating to California departed sharply upward
from the trend, but because the increase in the. population of the
United States as a whole was small,

Immigration to California Continued Along lts Established Trend
Despite a Shortage in United States Increase.

PFigures 1 and 2 of Plate VII illustrate the phenomenal increase in
the ratio of California immigration to United States population
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Plate VII
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increase. Figure 1 shows how one particular age and sex group
responded to a decline in the rate of increase of United States popu-
lation.* Figure 2 and Table 8 indicate the upward trend of all of the
age groups, male and female combined, in relation to United States
population increase for the same groups.t Although ultimately a
falling off in United States population is certain to show wup in
decreased California immigration, as yet it has not deereased the volume
of immigration to California in the age groups affected. The numerical
size of this immigration continues. Its percentage relation to United
States population increase rises as the decline in the rate of increase of
United States population becomes more pronounced. United States
population inerease therefore can only show the approximate limits of
net effective immigration in the future. The point should not be over-
looked that California is absorbing at the present time more than a
tenth of the United States population increase. At the same time, to
that extent United States population growth is being sustained by
California immigration. Thus we may look upon the relationship
between California immigration and United States population inerease
not in the light of either one being entirely dependent upon the other
but as two inter-related phenomena. United States population increase
is dependent to a certain extent upon California’s resources. California
immigration is dependent to a certain limited extent upon United
States population increase.

It is with the full appreciation of these facts that the percentage
which California net effective immigration bears to United States popu-
lation increase, has been projected into the future. Upon the basis of
this estimated future trend and the estimates of future United: States
population given in a previous section, net effective immigration has
been projected, leaving some margin of variation, in Figure 3 of

TABLE 8

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA 10 YEARS OF AGE AND OVER, BY
’ 10-YEAR GROUPS, AS A PER CENT OF UNITED STATES INCREASE
IN POPULATION OF EACH GROUP

Age group 1880 t0 1890 | 1890 to 1900 | 1900 to 1910 | 1910 to 1920 | 1920 to 1930
10-19 1.81 2.40 4.01 8.02 7.90
20-29. 4.0 2.33 7.34 20.21 22.92
30-39. 2.23 1.26 6.31 6.69 2404
4049 TTTTTIITTTT T 1.06 44 4162 4,42 9,09
50-59 11 1.09 2.66 4.08 6.30
9. 1.43 1.78 4.07 4.56 2,89
70-79 34 24 2045 4159 3.10
80-89, 1.2 2.04 3.18 5.62 4.22
90+ 2149 14,44 476 7.4 0.
Totals 2.04 1.49 5.28 7.13 11.53
1 Figures in boldface rep t net d for the decade.

*In 1880 to 1890 net effective immigration of males in the age group 20 to 29
was 5.54 per cent of the United States increase for that group. In the decade 1830
to 1900 the corresponding percentage was 2.71 per cent, in 1900 to 1910, 8.64 per
cent, in 1910 to 1920, 48.21 per cent.

1 It will be noticed that combined immigration of persons having ages 20 to 29
jumped to 20.2 per cent of United States increase in 1910 to 1920. The immigration
of the 30 to 39 year age group in 1920 to 1930 made the same radical jump that the
20 to 29 year age group showed in 1910 to 1920. The increase in the 30 to 39 year
age group 1920 to 1930 had come from the 20 to 29 year age group of 1910 to 1920,
This shortage in the increase will pass through the entire life span of the United
States population as the decades progress. : )
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Plate VII, in which estimates of immigration are shown for each of
the next four decades. The ertreme upper limit is based upon judg-
ment as to how mueh of the United States increase might possibly
be diverted to California over a period of a few decades. The extreme
lower limit is based upon judgment as to how radical a decline in
immigration we might expect and upon the probable future trend of
the California fruit industry. Attention has’ already been called to
the sudden curtailment in the immigration to the state of Washington.
No such curtailment has been anticipated even in the lowest estimate
of future immigration to California. This does not mean that such a -
curtailment is not possible.

Between these two extremes are given two estimates of immigration
which in the light of available information seem to indicate the reason-
able limits of variation. The reasonable lower limit ealls for a further
inerease in immigration during the current decade of 476,000, while the
reasonable upper limit calls for an increase of 640,000. Each is smaller
than the increase of the past decade.

Table 9 gives the data forming the basis of constructing the trend of
net effective immigration, while Table 10 contains the resulting pre-
diction of immigration. The lower estimate anticipates an increase of
another half million during the next decade and a slight increase in the
next, followed by a decline. Nothing short of a business depression as
serious as the one in the nineties is likely to bring about a sudden
decline in immigration. Let it be understood, however, that such a
condition is possible. In fact, such a depression seems to be in the
making at the present time. In the face of the present economic condi-
tions let it be emphasized that no attempt has been made to forecast
cyclical variations. The population estimates given here are trend
values only ; the figures for any given year may be higher or lower than
the trend, as economic conditions change.

The Future Survival Rate.

It has been stated that the prediction of California population growth
has been carried out in three steps for each of four decades. The first
of these was the calculation of probable net effective immigration for
ages of 10 years and over. The other two were the determination of num-
bers of survivors at the end of the decade of those living in California at
the beginning of the decade, and finally the ealeulation of numbers of
children.*

Trends in the numbers of California deaths in relation to the rate of
California population have already been discussed in connection with
Plate IV. It has been observed that the number of deaths increased at
about the same rate as the population from 1910 to 1920, but between
1920 and ‘1930 there was an apparent improvement in the mortality

* Estimates of net effective immigration have involved the use of survival rates
for the individual age groups. Crude survival rates for the entire population 10
years of age and over can be readily determined from these. The ideal method of
calculation” would be by age groups. However, limited time and the fact that the
uncertainty of immigration.already has introduced a certain amount of error into
the estimate, and indications that the application of the crude survival rate will
involve only slight error, have resulted in & decision in favor of its use. The crude
survival rate as used in this investigation, it will be remembered, is the number of
survivo;s a(ti the end of the decade per 100,000 in the population at the beginning
of the decade. .
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TABLE 9

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA AS A PER CENT OF UNITED
STATES INCREASE IN POPULATION, 1860 TO 1930

1 2 3 . 4
United States f Y
Year h Increasein | Immigration | Column 3 as
f(‘)’p‘g:s"g; United States [ 10 years of a per cent
age ind over population age and over | of column 2
1860. . 22,429,625 -
5,799,320 71,052 1.23
1870. - 28,928,945
. S, 8,532,662 272,669 3.20
1880. 36,761,607
.............. 10,651,952 217,466 2.04
1890. 47,413,559
10,536,265 156,875 1.49
1900 ' 57,949,824
.............. 13,630,446 719,668 5.28
1910. 71,580,270 ' -
11,159,045 795,411 7.13
1920 i 82,739,315
15,245,685 1,757,738 11.53
1930. B 97,985,000
Notr—For method of calculating net effective immigration, see Appendix A.

rate. A more complete census enumeration in 1930 would have pro-
duced the same result, however. Attention has been called to the fact
that changes in the composition of the population may also change the
mortality rate. An important consideration in projecting the survival
rate of the portion of the population which excludes children born
during the decade, is that most of the improvement in mortality rates
during the past decade has been in the first year of life, and so far as
the United States as a whole i$ -concerned there has actually been a
setback.* Any improvement in the erude mortality rate in the popu-
lation living in California at the beginning of the decade must there-
fore have come from reduced proportions of foreigners and decreased
percentage of males. These, on the other hand, have been offset by
inereased average age of the population. As a result the crude survival
rate has not varied during the past several decades by more than about
1 per cent. Survival rates applied in the estimates for the next four
decades give from 87,700 to 88,000 survivors at the end of a decade for
each 100,000 living at the beginning of the decade. The results of
applying these to the estimate of future California population are
summarized at the end of this chapter.

How Many Children Will There Be?

How many of our children under 10 years of age were born in Cali-
fornia and how many have been brought here by their parents we do
not know. Census statistics do not reveal this proportion and our vital
statistics available in detail do not extend over a period sufficiently
long to make possible a reliable estimate. It makes little difference,
however, whether children immigrated to the state with their mothers or
were born Liere; provided we get them all ecounted. As to the future

. estimate, if we can determine how many children can be expected in
proportion to the number of women of childbearing age, then we can

* Doublin, , A Setback in Mid-Life Morta.lity American Journal of Public
Health, v°1' xxx No. 5, page 5565, May, 1929,



TABLE 10
ESTIMATED FUTURE NET EFFECTIVE IMMIGRATION INTO CALIFORNIA

Thousands of persons 10 years of age and over

Extreme lower limit

Extreme upper limit Reasonable upper limit " Reasonable lower limit
Esfti;nated Increage in
uture i
Year United States U“;Mlg'f”:’l“ Net Per cent of Net Per cent of Net Per cent of Net Per cent of
population | POPWRHON | effestive [United Stetes|  effective |United Btates| = effective |United States| effeotive (United States
“ 1630 97,085 : .
E “ 13,678 2,462 18.00 2,304 17.60 2,230 16.30 1,460 10.66
1940, 111,663
1950 12,187 3,351 27.60 2,049 24.20 2,364 19.40 930 7.62
1680 11,108 4,721 42.50 3,221 28.00 2,177 19.60 650 5.85
‘1970 8,768 5,524 63.00 2,525 28.80 1,678 18.00 540 8.18

8%
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count the women and from their number estimate the number of
children. Estimates here given for net effective immigration exclude
this first ten-year age group because of the difficulty of separating
immigration from California-born for ages under 10 years, and because
of the possibility of estimating the number of these children by a more
satisfactory method.

In Table 11 and Figure 1 of Plate VIII the numbers of children
per 1000 women of childbearing age are given for several decades in
the past. ‘In order to reduce the work of estimating numbers of women
by age groups for each of the four decades, a short cut, which probably
has given us reliable results, has been used. Estimates of population
for ages 10 and over were made according to methods deseribed above.
Child population was then computed from the trend of the ratio of
children to total population. In 1880 this percentage was 21.24 and
decreased to 16.22 in 1920. In 1970 this percentage was estimated at
15. This trend is shewn in Table 11 and Figure 2 of Plate VIII.
Having carried through the caleulations for each'decade to 1970, the
female population was estimated by age groups for that year and the
numbers of children per 1000 women of childbearing age computed.
This was checked for consistency with the trend in that ratio for the
earlier decades. The result is shown in Table 11 and Figure 1 of
Plate VIIL

TABLE 11

CHILD POPULATION OF CALIFORNIA UNDER 10 YEARS OF AGE IN PER CENT
OF TOTAL CALIFORNJIA POPULATION AND IN RELATION TO NUMBERS
OF WOMEN OF CHILDBEARING AGE

1 2 3 4 5"
. Child
Year Child | Total population Females, Children
population, California |09, as per cent ages 0-9, per 1,000
ages 0-9 population of total 15-50 females
population 15-50
1880, 183,632 864,604 21.24 185,351 990
1890. 218,234 1,208,130 18.06 282,355 773
1900. 262,942 1,485,053 7.7 372,308 706
1910 369,851 2,377,549 15.56 616,469 600
1920. 556,006 3,426,861 16.22 907,767 812

1930. 898,350 5,650,000 15.90 1,463,035 614

ESTIMATED FUTURE TREND

Year 6 7 8 9 10
1940, 1,358,006 8,650,296 15.70
1950. 1,913,603 12,466,467 15.35
1960. 2,524,103 16,715,913 15.10
1970 3,041 554 20,277,029 15.00 5,377,332 566

Sources of data and bases of estimates:
Columns 1 and 2 are from the U, 8. Census, The 1930 total California
otal from the 193{) eensus, Child population for 1830 has been estimated on the basxs of Lhe trenJ of the ratio of olnld

Col\unn 3=columnn 1--column 2x100.

Column 4 ia from the U. 8. Census, the 1930 item having been estimated on the basis of the trend of sex ratio and
of percentage age distribution of the female population over 10 years of age.

+ Column 5=eolumn 1--column 4x1,000.
Column 6 was calculated from items in lines 5 and 7, Table 13.
Colume 7 from Table 13.
Co umn 8 is from Flglu'e 2, Plate VII and also is equal $o column 6 divided by column 7 above,
9 b been estimated on the basis of trend of sex ratios and of percentage age dut.nbuhon of the female pop~
ulahon 10 years of age and over.

Column 10=column 6--column 9x1,000.

4—80874 .
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Plate VIII

Numbers of children per 1,000 women ages to50

Number of children as a per cent of total population

N
o
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TREND IN THE NUMBERS OF CHILDREN PER 1,000 WOMEN
OF CHILD BEARING AGE IN CALIFORNIA , 1880-1930
WITH ESTIMATE OF FUTURE TREND TO 1970
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The computation of numbers of women in 1970 was based upon the
trends in the- percentage age distribution of the California female
population 10 years of age and over shown in Table 12 and Figure 2
of Plate IX. On this plate also are shown in Figure 1, the percentage
age distribution of the total California population 10 years of age and
cver, and in Figure 3, the California population 10 years of age and
over as a per cent of the total California population. This last eurve is
based upon the ratios of.children to total population. Its purpose is
to determine total population direet from population 10 years of age
and over without going through the intermediate caleulation of num--
bers of children.

Recapitulation.

‘We have seen in Table 9 that for thirty years California net effective
immigration, native and foreign, of those 10 years of age and over has
been in excess of 700,000 per decade and that during the past decade
this figure was increased by a million. This sudden increase in esti-
mated immigration could have resulted in part from a more eomplete
census in 1930 than in 1920. Surveys made by the Eberle Economic
Service of Los Angeles, however, indicate that even the 1930 census
was underestimated and that the deficiency was as great or greater
than the 1920 enumeration. Again the 1920 to 1930 decade may have
been a.‘“brilliant episode’’ in the history of California never to return.
For those who are optimistically minded, however, an outside maximum
population of 26,300,000 is presented for 1970. This will require for
thé current decade an increase in immigration over the decade just
passed of a little more than 700,000, followed by another increase
between 1940 and 1950 of 890,000. Between 1950 and 1960, moreover,
the increase would rise to more than 1,300,000, dropping again between
1960 and 1970 to about 800,000. This would bring the net effective
immigration up to more than five million persons, or about as many as
entered into the interstate migratory movement in the entire United
States between 1910 and 1920, and would be approximately two-thirds
the estimated population inerease of the United States between 1960
and 1970. It is not believed this figure will be approached.

At the other extreme, for those who are very conservative, an estimate
is given, based upon the premise that inasmuch as population growth
has increased at about the same rate as the increase in acreage and pro-
duction of California fruits that it will continue to do so. This would
result in a population in 1970 of about 11,100,000. Such a rate of
growth would require a net effective immigration during the eurrent
decade of 1,460,000, falling to 930,000 during the next ten-year period
and to a little more than a balf a million between 1960 and 1970. The
writer believes this is too conservative and that although the fruit
industry is one of California’s basic industries, the inevitable decline in
the rate of its growth will undoubtedly be offset to some extent by the
development of industry and commerce.

The best inference that can be drawn from the evidence presented in
the preceding pages and the facts set forth in the chapters which are
to follow 1s that the trend of California population should be some-
where between 8,500,000 and 8,700,000 in 1940; between 11,500,000 and



PERCENTAGE DISTRIBUTION BY 10-YEAR AC';E GROUFS OF THE CALIFORNIA POPULATION 10 YEARS OF AGE AND OVER

TABLE 12

Total population over 10t Females over 100
1880 1890 1900 1610 1920 1030 1880 1890 1900 1810 1920 1930
23.68 22.51 20.86 18.42 17.51 15.45 30.15 27.32 23.52 20.65 18.46 ~ 16.83
24.17 24.64 22.16 23.94 20.28 20.31 24.03 25.5! 24. 1 23.70 21.26 19.80
21.06 19.94 20.63 21.24 21.47 22.00 19.40 17.93 19.81 20.76 21.03 21.78
16.32 14 .45 16.00 17.23 17.40 14.52 13.26 13.65 15.31 18.52 16.83
9.59 9.70 9.99 10.03 11.97 12.54 7.40 8.95 9.39 9.67 11.47 12.47
3.01 5.94 6.88 6.33 7.09 7.69 8.08 4.63 6.00 6.13 6.90 7.33
1.04 1.66 2.85 2.8 3.24 3.80 1.13 1.55 2.39 2.84 3.23 3.56
0.21 0.32 0.52 0.70 0.81 0.74 0.27 0.37 0.52 0.69 0.84 1.00
0.02 0.84 0.88 0.47 0.40 0.07 0.04 0.44 0.56 0.25 0.29 0.40
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.¢0 100.00 100.00

1 Total population 10 years of age and over equals 100 per cent.
3 Female population 10 years of age and over equals 100 per cent.
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Plate IX
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12,500,000 in 1950; between 14,500,000 and 16,750,000 in 1960, and
between, 17,000,000 and 20,500,000 in 1970.

The estimate calls for an increase in net effective immigration for
the current decade of about half the increase of the past decade. This
would mean that California immigration would be between 16.3 and
18.0 per cent of the estimated inerease in United States population.
‘While this is somewhat greater than the corresponding percentage for
the past decade, it is justified on the basis of the following evidence:

1. An upward trend in the ratio of California immigration to United
States population increase extends through many decades of the past.

2. There is a probability of a temporary increase in the number of
children per 1000 in the United States population during the latter
part of the current decade and the early part of the next.

3. The large reservoir of population upon which California draws for
its supply of immigrants will be only slowly affected as a source of Cali-
fornia immigration by a reduction in the rate of increase of the United
States population.

4. California’s resources of land, water and water power, while
affected in their value by trends in the markets for the products derived
from them and by increasing costs of development, are still far from
being exhausted.

5. Advantages for industry and commerce are increasing.

6. The widely advertised advantages of California as a place of resi-
derice will continue to operate toward an increase in the westward trek.

7. The country to city migration and business depression in the east
will probably continue for some time to increase the supply of oppor-
tunity seekers. . _

Just what effect business depression may have upon migration is
not known, however. During the early land-settlement movement a
wave of migration swept westward at each period of hard times. The
diffeult times of 1873 were accompanied by a relatively heavier migra-
tion to California than was the case during the hard times of the
nineties. The answer today probably may be found in the relative
severity of the depression in different parts of the country. In a
_ previous paragraph it has been stated that no attempt has been made

to forecast deviations from the predicted trends. If population falls
below the estimates given because of economic conditions, experience
of the past shows that the return of good times will make up for the
loss by a more than normal immigration. With this again impressed
upon the reader’s mind, he may find interest in the details of the four
projected population estimates given in Table 13 and illustrated in
Plate X.
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TABLE 13
ESTIMATED FUTURE CALIFORNIA POPULATION, 1930 TO 1970, IN THOUSANDS
1930 to 1940 ] 1940 to 1950 ! 1950 to 1960 | 1960 to 1970
Extreme lower Jimit
1. Population beginning of decade (prelimi
mate, 1930 census, round numbers} - 5,650 7,600 9,000 10,100
2. Estimated crude survival rate per .
decade (for method see Appendix A)” 87,700 87,900 88,000 88,000
3. Survivors end of decade, 10 years of age
(Line 1 x line 2+100,000)_ . ._._..__. 4,950 6,680 7,920 8,600
4. Net effective immigration (from Table 10). 11,460 1930 1650 1540
5. Population 10 years of age and over (line 3+line 4) 6,410 7,610 8,570 9,440
6. Population 10 years of age and over as a per cent
of total population (from Plates VIII and IX) .. 84.30 84.65 84.90 85.00
7. Total population (line 5-+line 6)......._________._ 7,600 9,000 10,100 11,100
Reasonable lower limit
1, Population beginning of decade......______...... 5,650 8,520 11,630 14,520
2. Estimsbed crude survival rate per 100,000 for
dec: 87,700 87,900 88,000 88,000
3. Sunnvors end of decade, 10 years of age and over. ,950 7,490 ) 12,800
4, Net effective immigration _...._._._______..._.__ 2,230 2,364 2,177 1,578
5. Population 10 years of ageand over_ . _._.._._... 7,180 9,854 12,317 14,378
8. Population 10 years of age and over as a per cent
of total population._. 84.30 84.65 84.90 85.00
7. Total population 8,520 11,630 14,520 16,900
Reasonable upper limit
1. Population beggining of deeade.._..._________..__ 5,850 8,700 12,500 16,770
2. Fahmnted crude survival rate per 100,000 for
..................................... 87,700 87,900 88,000 88,000
3. Survxvoxs end of deca.de, 10 years of age and over. 4,950 7,640 1, 14,750
4. Net effective immigration_ ... _.______________ 2,394 2,949 3,221 2,625
5. Populntlon 10 years of age and over.._____..._.. 7,344 10,589 14,221 17,275
6. Populnnon 10 years of age and over as a per cent
84.30 84.65 84.90 85.00
7. 8,700 12,500 16,700 20,300
Extreme upper limit ‘
;. 5,650 ‘8,790 13,070 19,140
' 87,700 87,900 88,000 88,000
3. 4,950 7,730 11,500 16,840
4, Not effective lmmlgratxon ....... 2,462 3,351 4,721 5,524
5. Population 10 years of age and ov. 7,412 11,081 16,221 22,364
6. Population 10 years of age and over as a per cent
of total -- 84.30 84.65 84.90 85.00
7. Total lation_ ______________ . 8,790 13,070 | 19,140 26,300
1 Net effective immigration population growth at the same rate as the estimated rate of in-

crease of the California fruit industry.
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Plate X
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CHAPTER IV
TRENDS IN CALIFORNIA CROP LAND UTILIZATION, 1909-1929

Irrigation development and a shift to intensive erops under irri-
_gation, the retirement of the horse in favor of the truck, tractor and
automobile, changes in the amount and kind of feed required to
produce butterfat, the growth of the beef fattening business in lieu of
beef raising and important developments within the fruit and vegetable
" industries all have contributed to bring about outstanding changes in
the use of California crop lands during the past 20 years. These
changes in land utilization have made possible an inerease during the
same period of more than 100 per cent in production with only a 15°
per cent increase in acreage of harvested crops.

At the same time large investments of ecapital have completely
changed the basis on which costs of agricultural production and returns
therefrom may be calculated. This has given rise to many errors on
the part of those who have assumed inereased production per acre and
inereased output per man working on the farm indicate a proportionate
increase in efficiency of agricultural production. In reality the funda-
mental change which has taken place has been the anore intensive appli-
cation of capital to land and the transfer of many of the processes in
agricultural production to urban eenters. This has brought about a
‘much different relation between the volume of agricultural production
and the land area involved, the investment per acre and the number of
people engaged in that part of the agricultural production process
which still requires their residence in the country. It has not neces-
sarily been in all eases an increased output measured in terms of the
total investment. '

Most of the chapters of this report are concerned with the measure-
ment of these changes with a view to estimating the importance an acre
of land may have in the California agriculture of the future. This
knowledge, together with estimates of population growth, should make
possible an approximate estimate of requirements for irrigated land.

Variation in Acreage.

The year to year changes in acreage of annual crops are in most cases
violent. These are in response to changes in the economie situation of
the erops grown, the degree of success which has followed plantings in
previous years and, to a certain extent, weather conditions the current
year. In addition to these mino* changes in acreage, there are cyeclical
changes which indicate an economie condition requiring more than a
year to come into equilibrium. Finally, there are important changes
taking place which require many years for their completion. These
shifts in most cases are in response to permanent changes in the basic
conditions of land utilization, such as improvements in agricultural pro-
duction, development of eompetitive areas, permanent substitutions in
the use of the produets produced and many other influences. In a pre-
diction attempting to look four decades into the future, the year to
year variations of course cannot be foreseen. The shorter eycles are
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Plate XI
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impossible of prediction for more than a few years at the very outside.
It is the trend which becomes important in the long-time forecast, and
it is from this point of view that the studies of land utilization have
been carried out.

The illustrations in this chapter and many of the figures used are the
acreages which would have prevailed had the major tendencies in land
utilization been followed without the saw-tooth variation so charac-
teristic of the annual crops. The elimination of these sharp variations
was necessary to-avoid confusion and to bring out the major changes.

Perennials are subjeet to important variations from the trend, but
vear to year variations are less prohounced. Plate XI shows the
variations in the California harvested acreage of wheat, an annual
crop, over a period of many years, in econtrast to the acreage of pears,
a perennial crop. The trends in the acreages are shown for comparison.
This illustration is given not so much to point out the facts concerning
these two crops, but to enable the reader to interpret properly the illus-
trations which are to follow and in which minor variations in acreage do
not appear. In the construction of the plates, the trend values for the
individual crops have been added. The changes in the areas between
the lines in the illustrations, therefore, show the trends for each erop
of the group, while the trend for the entire group is shown by the
height of the upper curve above the base line. This method of presen-
tation has certain disadvantages, but the influence that each crop has
had upon the entire group could be shown in no other way.

Relation of Acreage of Harvested Crops to Gross Area.

Crop surveys made by the use of automobile and speedometer in the
Sacramento Valley show an excess of about 25 per cent in the gross
acreage devoted to the production of fruit over the recorded acreage
of harvested fruit erops. The total crop land area is 27 per cent greater
than the total area of harvested crops recorded by the State Crop
Reporting Service. Similar differences are shown for the San Joaquin
Valley. There are a number of reasons for these differences, however,
which if taken into consideration make acreages useful measures of
land utilization, whether derived from one or the other of these sources.
Each is an approximation, and neither is claimed to be an exact
measurement of acreage. One is an estimate of the actual acreage
1arvested, the other an estimate of gross area, including roads, buildings
ind small uncultivated fields which are not.of sufficient size to record.
Jne includes all orchards and vineyards, bearing, nonbearing, and
ibandoned. The other includes only bearing orchards and vineyards
ind only includes the important erops. Nevertheless the estimates of
'rop land harvested ag recorded in the census and by the State Crop -
leporting Service should be a valuable index of gross requirements.
(hese published and heretofore unpublished records of harvested crop
iereage for the state and for the two interior valleys, together with
ome additional data from other sources, form the basis of the analysis
n this chapter, which is interpreted in a later chapter in terms of
'rOSS acreage requirements.

Over periods of time the ratio of gross acreage to acreage of har-
ested crops is variable. One of the important reasons for these
hanges is the reduction in the amount of fallow land. Furthermore,
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there are changes in the acreages of non-bearing fruits. Plates XIT
and XIII show the tremds in the non-bearing acreages of fruit in
California and in the San Joaquin Valley. Since 1924 the non-bearing
fruit acreage has been dropping rapidly.

Trend in the Acreage of Total Crqp Land Harvested in California.

The total acreage of land devoted to harvested crops in the state of
California has not changed greatly during the past 20 years. It has
already been stated that the increase in acreage of harvested crops was
only about 15 per cent during this period. The erop acreage reached a
peak in the years 1918 and 1919,* but fell slightly until 1924, when a
rise set in again. In 1929 the total area in harvested crops was nearly
7,000,000 acres. The acre is a poor measure of land, however, unless
some knowledge can be gained concerning its character and uses. The
reasons why California has been able to bring about such a phenomenal
increase in production with so small an increase in eropped area can
be understood by noting the changes which have taken place in the
acreages of the important groups of crops. To facilitate the study of
these changes, acreages and trends in the acreages of the total erop land
harvested and of the important erop groups are presented in Table 14,
while the trends are shown graphically in Plate XIV.

Although the total acreage has not varied greatly, many important
changes are found in the trends of the acreages of the erops making up
that total. While sub-tropical fruits and nuts, temperate zone fruits,
vegetables and miscellaneous field crops, consisting of beans, sugar beets
and cotton, have increased in acreage considerably over this period, the
acreage devoted to cereals and hay and forage crops has decreased.

To give a better picture of the changes that have occurred in the
acreage utilized by the various groups of crops in California, Table 15
is given. This shows the percentage increase or decrease in the acreage
for the periods 1909 to 1929, 1909 to 1919, and 1919 to 1929.

In the year 1909 the area devoted to cereals and hay and forage erops
represented approximately 80 per cent of the total cropped acreage,
while in 1929 this percentage had fallen to a little less than 60 per cent
of the total cropped area. Most of this decrease in acreage oceurred in
hay and forage crops. Table 15 also shows that the combined acreage
devoted to sub-tropical fruits and nuts, temperate zone fruits, and vege-
tables more than doubled from 1909 to 1929, while the acreage in the
miscellaneous field crops, beans, sugar beets and cotton, increased
approximately 66 per cent over the entire period. All of this increase
oceurred, however, in the earlier decade.

Sub-tropical Fruits and Nuts.

The acreage devoted to the production of California sub-tropical
fruits and nuts has more than doubled in the past twenty years, occu-
pying an area of more than 1,100,000 acres in 1929. While the grape
acreage accounts for more than half of this expansion, there has been a
pronounced increase in, the acreage of the other sub-tropical fruits and
nuts. Citrus fruits have increased over 400 per cent; the important nut

* It will be seen fhroughout the following pages of this chapter that the period of
inflation following the war has been recorded even in the trend of crop acreages.
The peak of 1919, however, has been very much reduced in the fitting of trends in
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Plate XII
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Plate XIII
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Plate XIV

Area in millions of acres

1919 1924 1929
Year :

TRENDS IN THE ACREAGES
OF THE

TOTAL CROP LAND HARVESTED
* CLASSIFIED - ACCORDING TO MAJOR GROUPS
IN

CALIFORNIA




. TABLE 14 .
ACREAGES AND TRENDS IN THE ACREAGES OF THE TOTAL CROP LAND HARVESTED IN CALIFORNIA, 1909-1929
In Thousands of Aores

Bub tropical fruits Teml;er"'f-;:: zone Vegetables L&'i‘ig“;’;;‘;‘“ Hay and forage Cereals Total
Year
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend

492 152 353 2,402 1,915 2,281 5,657 5,971
160 332 2,411 2,238 5,885

170 433 2,415 2,221 5,925

180 348 ,376 2,218 5,929

190 339 ,345 2,213 5,985

514 200 405 2,308 2,222 6,095
527 210 620 2,274 2,214 6,185
532 220 644 2,238 2,210 6,252
562 230 916 2,205 2,226 . 8,353
586 240 893 2,160 2,235 6,385
616 242 764 2,161 2,603 2,230 6,800 8,366
677 249 608 2,148 2,670 2,215 18,712 6,326
718 258 533 2,155 2,278 2,197 16,292 6,328
783 268 583 2,155 2,377 2,176 18,682 6,340
824 281 593 2,122 2,374 2,167 18,611 6,343
919 298 419 2,076 1,417 2,140 5,566 ,371
1,018 331 488 1,975 2,066 2,132 6,281 6,399
1,083 368 513 1,904 2,211 2,116 6,542 8,452
1,120 408 483 1,850 2,320 2,125 6,681 ,563
1,135 436 574 1,803 2,310 2,123 6,821 8,708
1,139 460 691 1,948 2,109 2,131 6,982 6,839

1 Trend figures for hay and forage were used in obtaining total acreage for 1séo to 1923, inclusive.

Source of data:
Compiled from Tables 4B to 9B, inclusive, Appendix B of this report.
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TABLE 15

PERCENTAGE OF TOTAL HARVESTED CROP AREA IN CALIFORNIA DEVOTED TO
DIFFERENT GROUPS OF CROPS AND PERCENTAGE INCREASE OR
DECREASE IN ACREAGES OF THE DIFFERENT GROUPS

Percentage of total acreage P i or d
of crop land harvested in acreage of harvested crops!
Crop group _
1900 1919 1920 1009-29 1009-19 1919-29

100 100 100 15 8l . 1
8 10 17 143 34 82
4 R} 8 159 59 63
2 4 7 203 59 91
6 12 9 66 111 —21
42 34 28 —22 —I13 —10
38 35 31 —6 +0.2 —6

1 Minus sign indieates a dearease,
Percentages are computed on basis of trends,

TABLE 16

THE RELATION OF THE CALIFORNIA ACREAGES OF THE INDIVIDUAL SUB-TROPICAL
FRUITS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE IN THE ACREAGE OF EACH

Percentage of total sub-tropical Percentage increase
fruit acreago in acreage
Group and crop _ .
1909 1019 . 1928 1909-29 1909-19 1919-29
Sub-tropical fruits and nuts. ... 100 100 100 ' 143° 34 82
Lemons. 2 5 4 258 209 26
OrBnges.. . e oo ceammeemaee 15 23 17 163 103 29
Grapefruit. oo oerccmecweeanenn 1 1 1 4,400 900 "350
| 5 8 8 258 17 65
Almond 4 ] 8 365 60 191
Grapes. . 69 53 56 99 4
Olives__ . 3 3 2 107 43 46
Figs, 1 2 4 840 100 370

Percentages are computed on basis of trends,

crops over 600 per cent; olives about 107 per eent and figs approxi-
mately 840 per cent from 1909 to 1929. During this same period, vine-
yards increased in acreage almost 99 per cent. By far the greatest
part of this increase came during the second decade of the twenty-year
period. Up until 1920 the inerease in the acreage trend of the group
had amounted to only 34 per cent. These trends are shown graphically
in Plate XV and are also indicated in Table 186.

Temperate Zone Fruits.

Temperate zone fruits in California covered an area of approximately
570,000 acres in 1929, which represented about 8 per cent of the total
erop land harvested. With the exception of the apple acreage, which
inereased only about 65 per cent, all the fruits in this group more than
doubled in acreage during the two decades. Table 17 and Plate XVI
show the relative increases in the acreage of the fruits in this group
for different periods. : . .

About 37 per cent of the acreage in this group is devoted to the
production of plums and prunes, and approximately 24 per cent is in
peaches. Although the pear acreage represents only about 12 per cent

5—80874
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TABLE 17

THE RELATION OF THE CALIFORNIA ACREAGES OF THE INDIVIDUAL TEMPERATE
ZONE FRUITS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE IN THE ACREAGE OF EACH

Percentage of total temperate Percentage increase
zone {ruit acreage . in acreage
Group and crop
1909 1919 1929 1909-29 1909-19 1919-29
Temperate zone fruits. - 100 100 100 159 59 63
i 2 2 2 160 80 - 44
6 7 12 393 3 187
18 13 15 116 11 95
16 13 10 63 29 27
28 30 24 119 68 31
30 35 37 221 83 75

Percentages are computed on basis of trends.

TABLE 18

THE RELATION OF THE CALIFORNIA ACREAGES OF THE INDIVIDUAL VEGETABLES
TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE INCREASE
OR DECREASE IN THE ACREAGE OF EACH

Percentage of total Percentage increase or decrease
vegetable acreage in acreage!
Group and crop
1908 1919 1929 1909-29 1909-19 1919-29

Vegetabl . 100 100 100 203 59 91
A - 7 13 253
Cantal 10 11 72
Lettuce. 4 18 . 740
......................... 4 ) P A 300
Potatoes, white. 32 b 2 IR (R, —22
15 11 - 45

Others____ . 28 27 JRE.

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

of the total temperate zone fruit acreage, during the past 20 years it
has increased over 390 per cent, the most important expansmn coming
in the last decade.

Vegetables anﬂ Truck Crops.

In comparison to the acreage of the total erop land harvested, the
area in vegetable crops is of minor importance, being a little less than
7 per cent of the total in 1929. But when comparing the crop groups
on the basis of rate of increase in acreage during the past 20 years,
the acreage in vegetables has undergone a- remarkable development.
This may be seen by observing Table 18. During this period, the
acreage has increased over 200 per cent, which is greater than the
inerease in acreage devoted to temperate zone fruits.

The crops making up most of this acreage are asparagus, cantaloupes,
lettuce, peas, white potatoes gnd tomatoes. These six crops utilized
about 83 per cent of the area devoted to vegetables. Potatoes, usually
classified as a field crop, are included here because of the extent to
which other vegetables seem to be competing with them. Although the
potato acreage is an important one 1n this group, the trend in its
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acreage has declined at the rate of about 22 per cent since 1919. At
the same time that a decrease in the potato acreage was occurring,
the trend in the lettuce acreage in the-state had inereased over 700
per cent, until in 1929 it occupied about 18 per cent of the total vege-
table acreage, or approximately 84,000 acres. Plate XVII illustrates .
the growth of the vegetable acreage. '

Miscellaneous Field Crops.

Miscellaneous field crops in this chapter inelude beans, sugar beets
and. cotton. Of these, beans are of major importance, occupying in
1929 approximately 334,000 acres. The area devoted to beans has
fluctuated a great deal during the period from 1909 to 1929. . In 1909
there were approximately 275,000 acres of beans in the state. This area
quickly expanded until in 1918 it exceeded the 600,000-acre mark.
From 1918 to 1924 the acreage decreased as quickly as it had increased
in the previous decade, but since 1924 the acreage has again increased.

Cotton has little in common from the economic standpoint with beans
or sugar beets, except that all are annual erops and compete to a limited
extent for the same land. Because they are annual crops all have wide
variations in acreage and the resulting trends, especially of the total
for the group, have not the significance of those of the other crop
groups. Trend-fitting, with respect to these erops, has therefore been
especially difficult. From 1909 to 1920 the trend of the cotton area
increased from 8000 acres to 210,000 acres. The 1910 acreage in eotton
as recorded by the United States Department of Agriculture was 9000
acres and that of 1920, 275,000. Since 1920 the acreage has dropped off
to some extent, but in recent years the acreage has again been increas-
ing and in 1929 the recorded acreage was a little more than 300,000.
The trends in Plate XVIII, although showing considerable variations
in themselves and including a certain amount of cyclical variation,
indicate average acreages and follow the course of the more general
changes.* It will be noticed that the acreages used in the above dis-
cussion deviate to some extent from these trends.

Sugar beets reached their maximum expansion in 1917. Since that
year, when about 190,000 acres of land was in sugar beets, the acreage
has fallen off very rapidly until in 1929 there were only 48,000 acres
devoted to the production of this erop. ‘

Table 19 shows the percentage increases and decreases in the trends
of the acreages of these three crops for the periods 1909 to 1929, 1909
to 1919 and. 1919 to 1929.

Hay and Forage Crops.

At the same time that a steady addition was being made to land in
alfalfa over the 20-year period, 1909 to 1929, the acreage in grain hay,
other tame hay and wild hay was rapidly falling off. The deereased
acreage represented by these erops overbalanced the inereased alfalfa
acreage to such an extent that the total acreage decreased a little more-
than 20 per cent. Notwithstanding this decreased acreage the feed
value of the hay crops combined was more than 30 per cent greater
in 1929 than in 1909,

‘® The trends for this group follow very closely the twice iterated three-year
moving average. This is equivalent to a weighted five-year moving average in
which the weights are 1, 2, 3, 2 and 1 for the respective years.
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TABLE 19

THE PERCENTAGE INCREASE OR DECREASE IN THE!ACREAGES OF BEANS,
: SUGAR BEETS AND COTTON

P ord in
Crop
1909-29 1809-19 1919-20
Bugas besis 1 i =
ar beets_ 4 —6
Cotton.. +2,700 2,376 1

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends,

TABLE 20

THE RELATION OF THE CALIFORNIA ACREAGES OF THE HAY CROPS TO THE TOTA
FOR THAT GROUP AND THE PERCENTAGE INCREASE OR
DECREASE IN THE ACREAGE OF EACH

Percentages of total hay P age i ord
crops acreage in acreage!
Group and crops
1909 1019 1929 1909-28 1909-19 1919-29

. 42 34 28 c 22 -13 —-l

20 34 53 +107 +49 +i

64 51 34 —60 —32 —

8 7 5 —~37 —3 -

10 8 8 —40 —29 —

1 Minus sign indicates & decrease,
Percentages are computed on basis of trends.

This shift from grain hay to alfalfa is shown in Table 20 and i
Plate XIX, In 1909 approximately 64 per cent of the area in ha
and forage crops was devoted to grain hay, while the alfalfa acreag
was only about 20 per cent of the total. By 1929 the situation w:
almost reversed, alfalfa acreage being about 53 per cent of the fota
while grain hay was only 34 per cent.

Although other tame hay and wild hay acreage decreased almost 4
per cent from 1909 to 1929, this decrease did not affect the tot:
appreciably, inasmuch as this acreage represented only about 12 pe
cent of the total hay and forage acreage.

Cereals.

A little more than 2,000,000 acres, almost one-third of the tot:
area in harvested crops, is used in the production of cereals which a
harvested for grain. When fallow land is included the area is muc
larger than this. There has been about a 6 per cent decrease in {}
total acreage since 1919. Barley, the most important erop from tl
standpoint of acreage in this group, oceupied approximately 14 per cer
of the total area of crop land harvested in 1929. This erop has decrease
a little more than 25 per cent in the past two decades, while wheat, tl
harvested area of which was nearly 700,000 acres in 1929, a litt
more than two-thirds that of barley, has increased its acreage about
per cent. Wheat, however, had undergone a precipitous decline i
acreage just prior to the beginning of these two decades and barley he
just reached the summit of expansion.
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\

Rice, oats, corn and the sorghum grains altogether have a harvested
acreage less than that of wheat. -A number of these, however, are
more important from the standpoint of irrigation and some of them
have much higher gross returns per acre, thus giving them a greater
.relative importance than their acreage would indicate. All of this
group have had upward trends in their acreages except oats, which has
long been an important source of horsepower but which has been
forced into a secondary position by the products of the petroleum
industry. In Table 21 and Plate XX it will be noticed that all of the
cereal crops except wheat suffered declining acreage trends during the
decade just passed. The percentage increase in the rice acreage for
the earlier decade and for the 20-year period as a whole are meaningless
because of the insignificance of the acreage of rice at the beginning of
the period. Although the combined acreage of rice, eorn, oats and the.
sorghum grains is small in comparison to wheat and barley, it was
their increase during the past 20 years that held a probable 25 per cent
decline in the cereal acreage to one of about 6 per cent.

Geographical Distribution of Crop Production.

It has not been possible to ineclude here the results of an analysis of
local areas, inasmuch -as the smaller the area the more difficult it
becomes to obtain reliable data. An effort has been made, however, to
give some attention to the relation between the trends of the acreages
for the state as a whole to the changes taking place in the San Joaquin
and Sacramento valleys so that a more intelligent estimate might be
made of irrigated land requirements. Table 22 gives the acreages of the
total erop land harvested for the state and for the two interior valleys
for 1909, 1919 and 1929.. It will be observed that the the relative area of
crop land harvested has increased in the two valleys and decreased in the
other parts of the state. In 1909 seventeen counties * of the two
valleys contained 43 per cent of the total erop land harvested in the
state. By 1929 this percentage had increased to 55 per cent. Total
crop land harvested, however, does not tell the whole story. Sub-
tropical fruit and nut acreage in the San Joaquin Valley increased in
relative importance from 40 per cent of the state total acreage of this
group of crops in.1909 to 52 per cent in 1929, while in the Sacramento
Valley this group decreased in relative importance from 10 per cent in
1909 to 9 per cent in 1929. With respect to temperate zone fruits the
acreage relative to the state total acreage of temperate zone fruits
decreased during the two decades from 26 to 21 per cent in the San
Joaquin Valley and increased from 17 to 21 per cent in the Sacra-
mento Valley. In the other parts of the state temperate zone fruits
inereased in relative importance with respect to the state total from 57
per cent to 58 per cent.

The counties other than those of the interior valleys gained in the
production of vegetables from 64 per cent of the state total to 72 per
cent, while the counties of the Sacramento Valley increased in relative
importance with respect to state vegetable acreage from 9 to 14 per
cent, leaving the San Joaquin Valley with only 14 per cent of the
state vegetable acreage, whereas 20 years ago the San Joaquin Valley

* Sacramento Valley counties included were Butte, Colusa, Glenn, Sacramento.
Solano, Sutter, Tehama, Yolo and Yuba. San Joaquin Valley counties included were
Kern, Kings, Tulare, Fresno, Madera, Merced, Stanislaus and San Joaquin.
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TABLE 21

THE RELATION OF THE CALIFORNIA ACREAGES OF THE CEREAL CROPS TO THE
TOTAL FOR THAT GROUP AND THE PERCENTAGE INCREASE
OR DECREASE IN THE ACREAGE OF EACH

Percentsge of total cereal P tage increase or d
crop acreage in acreaget
Group and crop
1009 1919 1929 1909-29 |. 1909-19 1919-29

Cereal 6ropS..occoneu oo m——— 100 100 100 — ~32 —4
Ri 6 [} 11,900 13,200 —10
2 6 4 56 140 35

2 6 173 220 —15

30 25 33 4 —15 23

58 50 45 ~—27 —13 —17

Oats_._ 8 7 -7 —20 —14 -7

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

TABLE 22

ACREAGES OF TOTAL CROP LAND HARVESTED IN THE SAN JOAQUIN AND SACRA-
MENTO VALLEYS, AND IN CALIFORNIA AS A WHOLE, 1909, 1919 AND 1929

1909 ©o1019 » 1929
District ' ;

Thousands | Percent | Thousands | Percent | Thousands { Per cent

of acres of total of acres of total of acres of total
San Joaquin. 1,692 28 1,049 31 2,384 35
S: t 910 15 1,178 19 1,379 20
Other o o et 3,369 57 3,239 50 3,076 45
Totals, California...-.. - 5,971 100 6,366 100 6,839 100

Computations are on basis of trends.

had 27 per cent of the area in this group of crops. The expansion of
cotton acreage has given the San Joaquin Valley a much more
prominent place in the production of field crops than was the case two
decades ago. Most of this gain came in the past ten years.

Hay crops have gained in relative importance in the San Joaquin
Valley and have lost in the Sacramento Valley. However, the increase
in the San Joaquin Valley has been sufficient to reduce the relative
importance of the counties other than those in the valley from 65 per
cent of the state acreage in 1909 to 58 per cent in 1929. Cereals have
become relatively more important in the Sacramento Valley, but have
just about held their own in the San Joaquin Valley, leaving other than
valley counties with a decline in relative importance of from 42 per cent
to 27 per cent. It is only the vegetable crop acreage that the eounties
outside of the interior valleys seem to have expanded at a much more
rapid rate than has been the case in the interior. These relative rates
of expansion will be of importance in considering probable future
trends. The foregoing figures showing the relative rates at which the
different crop groups have expanded in different parts of the state
emphasize the importance of a further consideration of land utilization
in the Sacramento and San Joaquin valleys.
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LAND UTILIZATION IN THE SAN JOAQUIN VALLEY

With the exception of a rather important development in eastern
Contra Costa County and the existence of erop lands in very small por-
tions of Alameda, Tuolumne and Mariposa counties, the agricultural
area of the San Joaquin Valley is included within the boundary of
eight counties. These counties are Kern, Kings, Tulare, Fresno,
Madera, Merced, Stanislaus and San Joaquin. Inasmuch as census
statistics fill a number of gaps in the analysis being made, and because
Contra Costa County has a portion of its agrieultural area lying outside
of the San Joaquin Valley, it is considered best to exclude this county in
the study of trends in land utilization, but to take aceount of its crop
land area in the final conclusion to be drawn. The trends in the land
utilization in these eight counties indicate very closely the changes
taking place in the San Joaquin Valley as a whole.

The area in harvested crops in these eight counties of the San
Joaquin Valley in 1929 was approximately 2,377,000 acres, nearly twice
as large as that of the nine most important counties, agriculturally, of
the Sacramento Valley. It has already been pointed out that the total
crop land harvested for the state as a whole in 1929 was nearly 7,000,000
acres and that the harvested crops in the San Joaquin Valley were 35 ,
per cent of that total. .

In the San Joaquin Valley there have been the same general shifts
from the small grains to fruits as is characteristic of the state as a
whole. This has resulted in a more complete utilization of the improved
land in farms through the reduction of the fallow land area. As a
result an increase in the area of crop land harvested has been made
possible notwithstanding an actual downward trend in the total area
included within farms. Plate XXI illustrates this tendency. In
Plate XIII attention was called to the rapid decline of the area in non-
bearing fruits. In Plate XXI this same acreage is given in a much
smaller scale to show more nearly its importance relative to the area in
harvested crops. In Plate XXII the crop land harvested in the San
Joaquin Valley, subdivided into the major groups, is shown on 2 much
larger scale. Table 23 shows the acreages, and also the trends in the
acreages, from which Plate XXII was constructed. Table 24 shows the
percentage increases in the different crop groups and the relative
importance of the different groups from the standpoint of acreage.

Sub-tropical Fruits and Nuts.

Most of the expansion in the erop land harvested has oceurred in the
fruit acreage. By 1929 approximately one-fourth of the cropped acre-
age in this valley was devoted to the production of sub-tropieal fruits
and nuts. This acreage increased over 200 per cent from 1909 to 1929,
most of the expansion oceurring during the last decade.

In 1929 about 78 per cent of this area was in grapes, which consti-
tuted nearly 73 per cent of the entire California grape acreage.* The
San Joaquin Valley grape acreage is responsible to a large degree for
the characteristics we have observed with respect to California sub-
tropical fruits. By comparing Plates XV and XXIII, however, it
will be seen that in the state as a whole citrus fruits and the nut erops

* The vinifera grape, which includes most California varieties, is classified by
horticulturists as a sub-tropical fruit. -
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TABLE 23
ACREAGES AND TRENDS IN THE ACREAGES OF THE TOTAL CROP LAND HARVESTED IN THE SAN JOAQUIN VALLEY, 1903-1929:

Cereals

. . . Miseell T zone .
Hay and forage Sub-tropical fruits fiold orops Truits Vegetables Total
Year .
Acreage Trend Acreage Trend Acreage Trond Aocresge Trend Acreage Trend Acreage Trend Acreage Trend
781,700 837,000 | . 556,300 556,200 182,400 181,800 17,000 57,800 57,400 41,400 42,900 | 1,636,600 | 1,692,300
..... 799,600 .| 562,500 189,300 20,200 58,400 .
774,300 570,200 199,300 23,800 59,400
758,300 576,600 210,700 27,100 60,600
748,800 585,300 216,900 30,400 62,100
749,000 690,600 230,200 33,000 43,200
754,800 601,600 240,100 64,300
764,500 608,700 85,700
778,800 617,100 67,100
..-| 806,500 624,000 60,800 |.. - .-
1919__ -| 981,000 832,100 626,900 73,300 64,000 | 2,078,800 | 1,948,800
19 - 900,500 846,700 632,400 78,100 5,200 -
_| 748,800:| 837,000 625,800 84,100 19,7
.1 859,600 801,100 623,700 91,300 64,900 {. 2,034,500
-1 884,300 750,100 608,400 99,500 65,000 |. -1 2,043,800
-1 470,100 688,700 595,800 462,700 106,500 107,200 64,800 ’l 00 | 2,075,700
- 714,300 695,000 581,500 557,900 118,600 114,500 85,700 '2 189.%0 2,138,400
.| 669,100 701,900 572,100 597,400 121,600 120,400 85,900 ’2,184,100 2,204,100
-1 791,000 721,000 573,900 611,900 133,900 124,000 65,600 | 22,350,800 | 2,275,100
-1 798,300 742,600 584,000 622,000 (1) 130,300 125,300 65,700 |22,403,000 | 2,336,200
--| 665,000 759,800 622, .900 596,700 592,400 589 700 319,000 245,700 114,000 125,200 63 600 87,100 | 2,376, 1900 2,384,200
1 Acreages and trends have been t ht to round bers to facilitate

2In computmg total acreages, tread acreages of vegetables for the years 1924 and 1925, and of miscellaneous field crops for the years 1925-1928, were used.

Sources of data:

1909, Dept. of Com., Bur. of Census; Census of the United States Statisties for California, 1910: 650-855, Table 4.
1919-29, data furnished by the Office of Agricultural Statistician, California Cooperative Crop Reporting Service.

Trends computed by the writer.
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occupy a much more than important place. Grapes predominate, how-
ever, in the state totals of sub-tropical fruits, in which San Joaquin
Valley grape acreage represents nearly 50 per cent.

Although of minor relative importance in comparison to grape
acreage, figs, citrus fruits, nuts and olives have all made important
gains, as shown in Table 25, which gives percentage increases for each
of the past two decades and for the 20-year period as a whole.

TABLE 24

PERCENTAGE OF TOTAL HARVESTED CROP AREA IN THE SAN JOAQUIN VALLEY
DEVOTED TO DIFFERENT GROUPS OF CROPS AND PERCENTAGE INCREASE
OR DECREASE IN THE ACREAGES OF THE DIFFERENT GROUPS

- g
Percentage of total arop P e i or d
Iand harvested in acreaget!
Crop groupe
1909 1919 1229 1909-29 1909-19 1019-29
Total erop land harvested. 100 100 100 41 15 22
Sub-£ropical fruits and nuts. 11 15 25 224 64 98
Tempem'.e sone froits_.. 4 5 118 28 4
3 3 56 51| - 3
Mmellnneous field crops. - 1 3 10 1,341 216 |- 356
Hly and forage_..ooaeeeee., —— 33 32 25 7 13 —5
49 43 32 —9 —0.6 —9
1 Minus sign mdxmtes a decrease,

Peroentages are computed on basis of trends,

TABLE 25

THE RELATION OF THE SAN JOAQUIN VALLEY ACREAGES OF THE INDIVIDUAL SUB-
TROPICAL FRUITS TO THE TOTAL FOR THAT GROUP AND THE
PERCENTAGE INCREASE IN THE ACREAGE OF EACH

Percentage of total sub-tropical : Percentage increase
fruit acreage in screage
Group and erop .
1909 1019 1929 1909-29 1908-19 1909-29
Sub-tropxul fruits and nuts....__- 100.0 100.0 100.0 224 98
0.4 0.6 0.5 344 156 3
5.9 8.7 7.2 207 143
0.3 0.3 0.2 135 9 22
0.2 . 0.6 1.4 2,330 364 423
1.5 3.5 2.8 285 46
88.0 79.0 78.3 188 47 26
lives_ 1.2 2.3 2.0 452 219 73
Pigs 256 5.1 7.8 874 221 203

Percentages are computed on basis of trends.

Temperate Zone Fruits.

The temperate zone fruit acreage of the San Joaquin Valley inereased
118 per cent from 1909 to 1929, most of the expansion coming during
the past decade. Percentage increases for the important fruits of this
group are given in-Table 26, which, with Plate XXIV, tells how each
one has contributed in more than doubling the total acreage of the group
in 20 years. Peaches, plums and prunes, and apricots, just as in the
state total, are the leaders in acreage; in fact in the San Joaquin Valley
these crops aceount for 94 per cent of the temperate zone fruit acreage,
while for the state as a whole the eorresponding percentage was only 76.

6—80874
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Sweet Potatoes,”White Potatoes and Truck Crops.

It has already been stated that the relative position of the San
Joaquin Valley in the production of vegetables has suffered at the
expense of other areas in the state. The vegetable acreage in the
San Joaquin Valley, however, has increased 56 per cent from 1909
to 1929, but that of the state increased over 200 per cent. Thus it is
seen that the San Joaquin Valley did not actually have a retarded
growth with respect to the vegetable crops, but that other parts of the
state experienced a very exceptional expansion. This, coupled with the
falling off of potato acreage in the valley, is the cause of the apparent
setback. Both the sweet potato and truck crop acreages made rapid
growth during this period, but the trend in the acreage of potatoes
during the last decade was reduced by 22 per cent. From 1922 to
1929 the actual reduction in the potato acreage was much more extreme
than this, Plate XXV and Table 27 show these trends.

Sugar Beets, Beans and Cotton.

From nothing to 250,000 acres in a little more than ten years is the
record of the cotton acreage in the San Joaquin Valley. More than 80
per cent of the state cotton is now produced in these eight counties.

TABLE 26

THE RELATION OF THE SAN JOAQUIN VALLEY ACREAGE OF THE INDIVIDUAL TEM-
PERATE ZONE FRUITS TO THE TOTAL FOR THAT GROUP AND THE
PERCENTAGE INCREASE OR DECREASE IN ACREAGES OF EACH

Percentage of total Percentage increase or
temperate sone fruit acreage decrease in acreage?
Group and crop
1909 1919 1929 1909-29 1909-19 | 1919-29

Ty sone fruits. 100.0 100.0 100.0 118 28 71
0.5 0.3 0.2 —6 —6 0

0.9 2.0 3.0 700 155 214

10.0 9.0 16.0 238 15 193

3.0 8.0 3.0 145 210 —21

74.6 69.7 56.8 82 17 38

11.0 13.0 22.0 348 58 184

1 Minus sign indicates a decrease. |
Percentages are computed on basis of trends.

TABLE 27

THE RELATION OF THE ACREAGESIOFJPOTATOES AND SWEET POTATOES TO THAT
OF TRUCK CROPS IN THE SAN JOAQUIN VALLEY AND THE
PERCENTAGE INCREASE OR DECREASE IN ACREAGE OF EACH

Peroentage of total Peroentage increase or
vegetable crop acreage decrease in acreage*
Group and crop
1909 - 1919 1920 1909-29 1909-19 1919-29

Potatoes and truck orops........ 100 - 100 100 56 51 3
Potat 58 53 31 -—13 1 —22
weet potatoes .. ccocannacas ] 7 16 149 25 83

Iruck crops other than potatoes . ’
and sweet Potatoes. .cuaoaacaan | . 83 40 54 165 81 41

1 Minus sign indicates a di P are d on basis of trends.
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It.is little wonder that the trends of this group of miscellaneous field
crops, shown in Plate XXVI, seem so unbalanced. Even in the state
totals it has been seen that the erops of this group have little in common,
and in the San Joaquin Valley especially the major shifts in the acreage
of one have had little apparent influence on the others. All have shown
increases, as will be observed in Table 28.

Hay Crops.

Hay crops represent an important part of the eropped acreage of the
San Joaquin Valley. With the exception of minor differences, the hay
crops in the San Joaquin Valley have followed the same tendencies as
in the state as a whole. Expansion was more rapid than that in the
state, however, from 1909 to 1919, and less rapid during the past
decade. In 1929 there were nearly 623,000 acres of land devoted to
the production of hay and forage crops, about one-third of the state
total. Although the trend of the total hay and forage acreage increased
7 per cent from 1909 to 1929, the acreage of all the erops in this group
with the exception of alfalfa decreased. Grain hay acreage, which
constituted in 1929 about 23 per cent of the hay acreage, decreased 49
per cent during this period, while other tame hay and wild hay
- decreased their acreage by 35 and 80 per cent, respectively. During
this same period, the acreage in alfalfa had been added to greatly, espe-
cially from 1909 to 1919, when an 84 per cent increase was made to
the acreage. The rate of inerease in the alfalfa acreage is rapidly
falling off at the present, as will be seen in Plate XXVII, and also in .
Table 29, which shows that the increase in the trend of the acreage
during the past ten years has been only 1 per cent, while the state’s
alfalfa acreage during this decade has expanded 39 per cent. But
the rapid growth during the previous decade has resulted in the San
Joaquin Valley having nearly half of the state’s alfalfa acreage.

Cereal Crops.

Although the cereal crops in the San Joaquin Valley occupy a greater
portion of the eropped area than any other crop group, their acreage has
been diminishing during the past 20 years. In 1909, 49 per cent of the
cropped area in the San Joaquin Valley was devoted to the production
‘of cereal crops, but by 1929 this area has been reduced until it consti-
tuted only 32 per cent of the total cropped area. As will be seen in
Table 30, most of the decrease in the cereal acreage came during the
period 1919 to 1929. Barley, which is still the most important cereal,
contributed most to this decline. During this period its acreage fell
26 per cent. Although the acreage in oats has changed but little during
the past ten years, during the period 1909 to 1919 the acreage of this
crop was about cut in half. While the acreage of barley and oats has
been decreasing, the wheat acreage has expanded until it occupied 40
per cent of the total cereal acreage in the valley in 1929. Plate XXVIII
illustrates these trends graphically.
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TABLE 28 ’

THE RELATION Ol5 THE SAN JOAQUIN VALLEY ACREAGE OF THE MISCELLANEOUS
FIELD CROPS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE IN THE ACREAGES OF EACH

Pe of total miscell Percentage increase
field crop acreage in acreage
Group and crop _
1909 1918 T 1929 1809-29 1909-19 1919-29
Miseell field crops. 100 100 100 1,341 216 356
Sugarbeets_ .. _________._._____ 12 5 2 180 35 107
Beans 88 75 27 340 168 64
Cotton 20 n 1,482
Percentages are computed on basis of trends.
TABLE 29 .

THE RELATION OF THE SAN JOAQUIN VALLEY ACREAGE OF THE HAY AND FORAGE
CROPS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE OR DECREASE IN THE ACREAGES OF EACH

Percentage of total hay and P i or d
forage crops acreags in acreage!
Group and crop
1908 1918 1929 1909-29 1809-19 1919-29-
Hay and forage erops..._.-_.. 100 100 100 7 13 —5
Alfalfa 43 70 75 86 84 1
Grain hay.__ 48 26 23 —49 —37 —18
Other tame h: - 2 2 1 —35 —26 —12
h 7 2 1 —80 —70 —34

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

TABLE 30

THE RELATION OF THE SAN JOAQUIN VALLEY ACREAGE OF THE CEREAL CROPS TO
THE TOTAL FOR THAT GROUP AND THE PERCENTAGE INCREASE
OR DECREASE IN THE ACREAGES OF EACH

Percentage of total cereal P i ord
erop acreage : in acreage!
Group and crop
1909 1919 1929 1909-29 1909-19 1919-29
Cereal 6ropS.eeevuomcmccsmsmmzinn 100 100 100 —9 —1 —9
orn. 1.4 6.1 4.1 159 322 —38
Sorgh 3.5 8.3 7.6 98 135 —16
Wheat. 29.6 29.2 39.5 21 —2 23
Barley .« nomocmecemeananecaaan 54.1 50.5 41.2 —31 —8 —9
[0 11.4 5.3 5.9 —52 —54 3
Rice. .- .6 1.7 . - 140

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

LAND UTILIZATION IN THE SACRAMENTO VALLEY

- Although covering a relatively small part of the gross area of the
state, the Sacramento Valley had within its boundaries in 1929, 20
per cent of the total crop land harvested. The greatest portion of this
crop land is devoted to the production of cereals, as will be seen in
Table 31 and Plate XXIX. The acreage in hay and forage erops was
of great importance in 1909, when it occupied 35 per cent of the total
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crop land harvested in the Sacramento Valley, but by 1929 much of
this land was utilized in the production of other crops and only 15 per
cent of the total crop land harvested was devoted to. hay and forage
crops. During this same period, the acreage in fruits, vegetables,
miseellaneous field erops and cereals expanded considerably. The
extent of this expansion is shown in Table 32. These percentages and
the acreages mentioned in this section apply to the nine counties *
comprising the major portion of the Sacramento Valley floor.

Sub-tropical Fruits.

Although the acreage in sub-tropical fruits in the Sacramento Valley
nearly doubled during the period 1909 te 1929, this increase was not
so great as that in the state as a whole. More than three-fourths of the
area in this group of fruits is in almonds and grapes. In 1929 there
were approxiimately 41,000 acres of grapes, which represents only about
6 per cent of the state’s acreage, produced in this valley. The grape
acreage increased only 43 per cent during the past decade, after having
decreased 15 per cent from 1909 to 1919, as shown in Table 33. This
table and Plate XXX show the inereases in all of the important crops
of this group. The almond acreage in the Sacramento Valley has been
increasing rapidly. From 1909 to 1929, the area in almonds increased
over 300 per cent, until it occupied in 1929 nearly 36,000 acres, or 39
per cent of the state’s acreage. In 1929 a little over a third of the
state’s olive acreage was in the Sacramento Valley. This acreage has
increased 342 per cent sinee 1909.

Temperate Zone Fruits.

The acreage devoted to the temperate zone fruits in the Sacramento
Valley expanded nearly 200 per cent during the past 20 years. Of these
fruits, plums and prunes are of greatest importance, oceupying 56 per
cent of the 1929 prune acreage in the state. Plums and prunes have
increased in aereage more than 300 per cent in the past 20 years.
Next in importance is the peach acreage, which made more than a 200
per cent gain during the same pericd. The Sacramento Valley has
about one-third of the total peach acreage of the state. It will be seen
from Table 34 and Plate XXXI that most of the expansion in the
acreage of temperate zone fruits, with the exception of the apple
acreage, has come during the past decade. The apple acreage decreased
8 per cent during this period, but this is only a small part of the total.
It is interesting to note also that during the decade 1909 to 1919 the
acreage in apricots was reduced by 24 per cent, but during the past
dec:;(}e this industry was stimulated again and the acreage more than
doubled. A

Vegetahles.

The greatest rate of increase in the acreage of crops in the Sacra-
mento Valley occurred in the vegetable acreage. This acreage increased
during the past 20 years more than 400 per cent, as will be seen in

* These counties are Butte, Colusa, Glenn, Sacramenil:o, Solano, Sutter, Tehama,

Yolo and Yuba. Shasta County has some important agricultural areas, but was
excluded because of difficulty of completing the 1929 data.
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TABLE 31
ACREAGES AND TRENDS IN THE ACREAGES OF THE TOTAL CROP LAND HARVESTED IN THE SACRAMENTO VALLEY, 1909-1929

Sub tropical fruits Tem;}erru?z gone Vegetables %’f:ﬂt:‘:&“ Hay and forage . Cereals Total
Year
Acreage Trend Acreage Trend ~| Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend
48,901 48,901 36,842 36,842 12,928 12,900 24,000 319,011 318,800 447,734 468,544 909,987
- 14,300 27,700 [... .| 813,700 ..| 467,600 910,327
15,900 31,800 |_ - 915,402
,500 35,250 | - 25,247
19,075 38,900 . - 941,110
20,676 42,800 |- - 965,365
22,260 46,700 |- - 994,855
23,850 51,350 |- - 1,035,986
25,450 53,500 | - 1,086,161
27,000 52,600 |.__ - 1,133,891
30,025 48,800 262,813 1,177,928
34,025 42,600 262,500 ,208,385
38,975 42,050 258,400 1,239,335
,700 44,300 246,500 1,266,200
48,150 46,850 231,600 1,286,275
52,600 47,600 242,300 1,301,997
--- .- 56,825 54,060 207,200 1,220,844
6,219 61,965, 60,500 61,000 218,400 1,337,221
103,710 62,869 62,650 69,450 213,200 1,350,427
111,637 62,269 64,250 78,300 215,500 1,368 448
96,659 119,896 118,170 66,961 65,250 84,600 221,000 213 000 823 500 801 1200 8,879

Sources of data:

1909, Dept. of Com., Bur. of Cen., Census of the U. 8. Statistics for California, 1910: 650-655. Table 4.

1910-1929, data furnished by office of Agrioultural St

California C

Trends computed by the writer.

tive Crop Reporting Service.

76
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TABLE 32

PERCENTAGE OF TOTAL HARVESTED CROP AREA IN THE SACRAMENTO VALLEY
DEVOTED TO DIFFERENT GROUPS OF CROPS AND PERCENTAGE
INCREASE OR DECREASE IN THE ACREAGE OF EACH GROUP

Percentage of total acreage of P tage i d
crop land harvested in acreage?
Crop groups
1909 1919 1929 1909-29 1909-19 1919-29
Total harvested crop acreage..._. 100 100 100 52 29 17
Sub-tropical fruite and nuts_._._. 5 5 7 98 23 60
Temp gone fruits. 4 4 9 221 30 146
Vegetables - ____._ ... 1 3 5 406 133 117
Miscellaneous field crops. . 3 4 6 252 103 73
Hay and forage .. oo . ... 35 23 15 —33 —17 —20
Cereals .- 52 61 58 n 55 10

+ Minus sign indicates a decrease.
Percentages are computed on basis of trends.

TABLE 33

THE RELATION OF THE SACRAMENTO VALLEY ACREAGES OF THE INDIVIDUAL
SUB-TROPICAL FRUITS TO THE TOTAL FOR THAT GROUP AND THE
PERCENTAGE INCREASE OR DECREASE IN THE ACREAGE OF EACH

Percentage of total sub-tropica Percentage increase or decrease
fruit acreage in acreage?
Group and crops
1909 1919 1929 1909-29 1909-19 '1919-29

100.00 100-.00 100.00 9i 23 60
a7 1.07 892 656 31
5.00 4.48 3.3 47 10 33
.02 .02 760 20 617
.96 2.24 2.38 388 187 70
18.35 31.03 37.15 301 109 92
68.80 47.50 42.33 22 —15 43
4.70 10.71 10.77 342 174 61
2.00 2.95 2.68 165 82 46

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

Table 35. Plate XXXII also shows this phenomenal growth and sug-
gests why the Sacramento Valley gained in the importance of vegetable
production relative to state totals, while the San Joaquin Valley, as
we have pointed. out, did not make such a spectacular development.
Although potato ‘acreage declined in the Sacramento Valley, the ratic
of potato acreage to the total for this group was small. Truck crop
increase therefore controlled the increase for the group. Potatoes,
often classified as a field erop, but which are included in this group for
reasons previously given, have become relatively unimportant during
the past few years, having been reduced in acreage from 3200 acres in
1909 to 1500 acres in 1929, while the area in truck crops, on the other
hand, increased from 9700 acres to 65,500 acres during the same period.
Sweet potato production in the Saeramento Valley has occupied a
relatively unimportant place.

Miscellaneous Field Crops.

The acreage in the three crops, sugar beets, cotton and beans,
inereased 252 per cent from 1909 to 1929. Beets during the past decade
have come into prominence in the Sacramento Valley. Although there
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TABLE 34 .

THE RELATION OF THE SACRAMENTO VALLEY ACREAGES OF THE INDIVIDUAL TEM-
PERATE ZONE FRUITS TO THE TOTAL FOR THAT GROUP AND THE PER-
CENTAGE INCREASE OR DECREASE IN THE ACREAGE OF EACH

P of total ¢ " P ge i or d
sone fruit acreage in acreage!
Group and crop
1009 1819 1929 1909-29 1909-19 1919-29
Temperate sone fruits__________. 100 100 100 193 30 146
‘herries 2 3 2 172 - 41
Pears. 13 15 15 272 51 147
pricots. 17 10 8 60 —24 111
Apples._ . .o eeocrecaaee 3 1 17 27 —8
Peaches_ oo ovoomne e 34 30 33 218 15 176
Plums and prunes.. .. <ooooone- 31 39 41 3156 63 154
1 Minus sign indicates a decrease.
Percentages are computed on basis of trends. R
TABLE 35

THE RELATION OF THE ACREAGE OF POTATOES TO THAT OF TRUCK CROPS IN THE
SACRAMENTO VALLEY AND THE PERCENTAGE INCREASE OR
DECREASE IN THE ACREAGE OF EACH

Percentage of total potato P i or d
and truck crop acreage in acreage*
Group and crop
1909 1919 1929 1909-29 1909-19 1919-29
Potatoes and truck crops. ... 100 100 100 408 133 117
Potat 25 13 3 —45 26 —57
Truek erops. oo 75 87 97 | 554 168 144

1 Minus sign mdleates a decrease
Percentages are computed on basis of trends.

was a loss of 65 per cent in the acreage from 1909 to 1919, in the fol-
lowing ten years the acreage expanded 1042 per cent. During the
period 1909 to 1919, when sugar beets showed a decreased acreage in the
Sacramento Valley, the acreage in the state increased. The bean
acreage followed the same trend as the state as a whole during the
past 20 years. In the first ten years, the acreage increased rapidly, as

is shown in Table 36 and Plate XXXIII, only to fall from 59,950 acres
in 1919 to 27,800 acres in 1924. From that time on, however, the
acreage has been gaining and in 1929 45,000 acres of beans were pro-
duced in these counties. The cotton acreage in the Sacramento Valley
has not yet reached a significant figure, but this small acreage is being
added to yearly. In 1925, when the first cotton acreage statistiecs were
recorded, there were 2800 acres. In 1929 the area in this crop amounted
to 7600 acres, but this is negligible when compared with the California
total of 309,000 acres for that year.

Hay Crops.

A most significant change has occurred in the hay and forage acreage
in the Sacramento Valley. This is the shift observed in the case of the
state acreages and those of the San Joaquin Valley, from the productlon
of grain hay to that of alfalfa. Plate XXXIV shows this trend in the
Sacramento Valley. From 1909 to 1929, the percentage of total hay
acreage in alfalfa increased from 18 per cent to 61 per cent, while the
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TABLE 36

THE RELATION OF THE SACRAMENTO VALLEY ACREAGES OF THE MISCELLANEQUS
FIELD CROPS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE OR DECREASE IN THE ACREAGE OF EACH

Percentage of total land in Percentage increase or decrease
miscellaneous field crops in acreage*
Group and crop
’ 1909 1919 1928 1908-29 1909-19 1910-29
100 100 100 252 103 73
33 6 33 305 —65 l.w
67 94 53 179 186 —2

t Minus sign indicates a decrease.
Percentages are computed on basis of trends.

TABLE 37

THE RELATION OF THE SACRAMENTO VALLEY ACREAGE OF THE HAY AND FORAGE
CROPS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE
INCREASE OR DECREASE IN THE ACREAGES OF EACH

Percentage of total hay and Pe i or d in
forage crops acreage acreage!
Group and crop
1909 1019 ‘ 1929 1909-29 1900-18 1019-29

100 100 100 }. —33 —17 —20
18 40 61 128 84 24
70 51 30 —72 —40 —53
6 4 5 —47 —38 —18
6 5 4 —63 —32 —31

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

grain hay acreage decreased from 70 per cent to 30 per cent, as will be
seen in Table 37. Other tame and wild hay, as well as grain hay,
decreased in acreage during this period, and hay acreage as a whole,
even though offset to some extent by the increased alfalfa acreage,
decreased about 33 per cent.

Cereals,

Sixty-four per cent of the cereal acreage in the state is found in these
nine counties. This acreage has increased 71 per cent from 1909 to
1929, the greater part of the expansion coming during the first decade.
It will be seen by observing Table 38 that almost 60 per cent of the
total cropped acreage in the Sacramento Valley is devoted to the
production of these crops, and within this group, barley is especially
important. Plate XXXV shows how the relative importance of the
different cereal crops has changed "during the past two decades.
Although the barley acreage decreased during the five-year period
from 1925 to 1929, the acreage for the two decades increased 31 per
cent. The area in wheat has inereased steadily over the 20-year period.
Prior to 1912, no rice was produced in the Sacramento Valley, but
in that year 1400 acres were reported for this region. This acreage
rapidly expanded until in 1922 there were 138,400 acres planted to this
erop. The rice acreage during the subsequent years was reduced until
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in 1929 there-were 82,000 acres. In recent years Sacramento Valley
rice acreage has represented about 89 per cent of the rice acréage of the
state. This percentage, however, has been variable.

The significance of the changes in land utilization as described in
this chapter will be developed through the chapters which are to
follow, in which also will be found explanations for many of the trends
shown in the foregoing illustrations. Per capita requirements for agri-
cultural land in the past, although of great significance, can not be used
blindly in our estimates for the future. Changes in requirements for
food for human beings and feed for livestock, shifts in the percentage
of total United States production of fruits and vegetables represented

TABLE 38

THE RELATION OF THE SACRAMENTO VALLEY ACREAGES OF THE CEREAL CROPS
TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE INCREASE
OR DECREASE IN THE ACREAGE OF EACH

Percentage of total cereal Percentage i or d
crop acreage in acreage!
Group and crop
1909 1919 1929 1909-29 1909-19 1919-20
Cereal 0rops.....ooolcoccmanceon 100 100 100 71 55 10
Rice... 16 13 7,507 8,042 -7
Corn 1 1 1 76 152 —30
Sorgh grain___ 1 1 4 746 106 311
Wheat. 32 27 29 - 59 32 20
Barley e e 63 50 49 31 2 8
Lo -, 3 5 4 113 152 —15

1 Minus sign indicates a decrease.
Percentages are computed on basis of trends.

by California production, and resulting changes in the use of irrigated
erops, must all be subjected to analysis before an intelligent estimate
can be made. of the rate at which irrigated land can be made available
without danger of aggravating further the economic condition of
agriculture. The next chapter considers changes in human food
requirements and is presented in defense of the estimates of per capita
consumption used in succeeding chapters.



>

1

|

} . .
SACRAMENTO VALLEY




104 DIVISION OF WATER RESOURCES

CHAPTER V
TREND OF HUMAN FOOD REQUIREMENTS

The rate at which our land and water resources may be utilized will
be affected by certain important changes taking place in food con-
sumption by the human population. From the standpoint of require-
ments for irrigated land in California we are particularly interested in
per capita requirements for fruits and dairy produects. However, it is
important to realize that these are dependent upon the total intake of
food per capita, and if we are to expeet a marked increase in the per
capita consumption of one product a more than proportionate dedue-
tion must be made with regard to others because of a declining total per
capita requirement.

How much will the average adult man eat per day 50 years from now
and how will it differ from what he eats today? The authorities in the
field of nutrition point toward a per capita decrease. The factors
enumerated by these authorities tending toward this lower food require-
ment are many. The type of occupation and conditions of industry
are changing. The exposed occupations, such as agriculture and
forestry, are drawing a decreasing proportion of the population, and
as the occupations become more and more sheltered the food needs of
those employed become correspondingly smaller. Not only is the per-
centage engaged in the outdoor occupations decreasing, but, due to
inereased mechanization, the actual physical strain of industry is being
decreased, Also, through the agitation of those interested in the wel-
fare of labor, the average number of hours the men are working is being
reduced and with this reduction goes a reduction in energy needs. All
indications seem to show the occupations of the human race are becom-
ing more and more sedentary. Furthermore, better heated houses,
mechanization of pleasure as well as work, in the wider use of the
automobile, and the tendency of fashion to dictate the thin figure all
have tended to change the composition of the human diet.

Methods of Estimating Food Requirements.

There are two general methods used by investigators in estimating
food requirements of human beings. One is based upon statistics of
production, making allowances for imports and exports, reducing
these figures to a per capita basis and finally converting this result to
energy- value, usually expressed in calories. The other is to use the
results of actual experimental studies conducted under laboratory
observation or the selection of groups where statistical analyses are
made of actual food consumed.

If both of these methods always led to accurate determinations either
would serve splendidly as a guide in determining trends, not only in
total food consumption but also in specific classes of food which would
lead finally to a basis of determining land requirements for the specific
agricultural products, We are confronted with many difficulties, how-
ever, in applying the estimates which have been made along this line.
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In the first place, having determined on a satisfactory basis the total
requirements measured in calories, there is still abundant room for
shifts in consumption among the various products composing the diet.
Observations in one locality, while a good measure of total require-
ments, will not apply to another locality as to specific proportions of
the different foodstuffs. Not only is this true, but the different bases
of estimate lead to different results because of varying degrees of
accuracy of the basic data. Our statisties of production, particularly
with regard to live stock and live stock produets, are subject to some
question as to accuracy. Figures on slaughter of manufacturing con-
cerns are probably very reliable. Data on slaughter on farms are also
obtainable, but there is a large element of error in other local slaughter
figures where the packing houses are not under publie inspection.

Finally, in the application of such studies to one particuldr portion
of a great nation, such as the United States, all of these difficulties are
magnified. In addition, the free movement of agricultural produets
from one portion of the country to another, in response to more favor-
able advantage for production in one part of the country than in
another, gives rise to a difficult problem of converting food require-
ments into land utilization in that particular area.

But a discussion of tendencies in food requirements is important
from a standpoint of observation of changes taking place in the United
States, and which may affect our local problem, in order to forestall
eriticism of the basis of forecast later recormmended.

Pre-war Per Capita Food Requirements.

In order to estimate food requirements for a nation or state it is
necessary to adjust estimates of requirements for adults to make them
applicable to a population of mixed ages of both sexes. This is usually
aceomplished by converting the number of persons of all ages to the
number of male adults requiring the same amount of energy in food.
Raymond Pear], who has estimated, on the basis of pre-war consumption
statisties, the average energy requirements for an adult man at about
4300 calories per day, makes the following statement as to procedure:

In reducing consumption data to a per capita basis it would obviously be
foolish to take the actual total population as a base, for the reason that the
amount of food consumed changes with the age of the individual, particularly
in early life. On account of this fact the usual practice in computations of
this kind is reduced, not to a per capita basis, but to an adult man basis. In
doing this a fractional factor is used to multiply the number of individuals of
certain lower ages, the magnitude of the factor being proportional to the.
relation which the nutritional intake of the individual at the younger age
beats to that of the average adult man.*

Accordingly Pearl reduces the population’ to an adult male basis by
multiplying the numbers of children 5 years of age and under by 0.5,
and the numbers of those between 6 and 13, inclusive, by 0.77. The
number of boys from 14 to 18, inclusive, and the entire female popiu-
lation above 13 he multiplies by 0.83, while the male populatmn above’
18 is-considered as 100 per cent.

* Pearl, Raymond, The Nations F'ood, pp. 244—245 ‘W. F. Saunders Company,
Phxladelphla, 1920
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It is interesting'to note, however, that Holbrook Working * :places .
the food needs of boys from 14 to 18 years, with free opportunity for -
play, at 5000 calories, while those of the average man engaged in light :
work (a teacher or salesman) and incidental activity is placed at 2400 -
to 2700 calories per day. This would make the conversion factor about
2.00 for males from 14 to 18, rather than 1.00 as Pearl has it. Although
a boy may occasionally eat twice as much as his father, it is doubtful if
many of them maintain this ratio for the same type of food is served to
both at the family table. Qrowing children as a rule, however, obtain
a lattlrge' percentage of their total food requirements in the form of
candy. .

Probable Future Food Requirements.

Taylor ' predicts for a period of 50 years from the date of his
writing, a considerable decrease in the per capita requirements per
adult man per day as compared with the requirements estimated by
Pearl. Taylor sets the requirements at about 3500 calories, which fig-
ures include waste. When corrected for this factor, food actually.
ingested amounts to 2800 or 2900 calories. :

In order to analyze the probable changes in the consumption of the
various foodstuffs in the future it is necessary to separate the total
energy requirements into its components on the basis of general classes
of foodstuffs. The segregation set forth by Taylor has been used and
Pearl’s figures have been reclassified and combined to make them com-
parable to Taylor’s.

Table 39 combines in six important groups the gross consumption of .
human foods per adult inan per day as estimated by Pearl for the
years 1911 to 1912, to 1915 to 1916, inclusive, and also gives the aver-
age for this five-year period. In Table 40 the percentage distribution
in the total for these same major food groups is given, and in the same
table may be found Taylor’s estimates for the same classes of foods
for a future period, about one-half century hence.

TABLE 39

GROSS CONSUMPTION IN CALORIES PER ADULT MAN PER DAY
IN THE UNITED STATES

Meat Vegetabls
Milk and Cereals (including ails, nuts, Sugar Oleomar- Total

Year products fish, poultry | fruits and garine
and eggs) | vegetables
666 1,488 1,059 505 552 15 © 4,285
649 1,456 1,023 553 570 17 4,268
848 1,620 981 524 | - 604 17 4,394
648 1,388 1,061 582 580 16 4,275
656 | 1,559 1,042 506 535 17 4,316
653 1,502 1,033 534 560 16 4,307

* Sources of data and basis of estimate;
Pearl, Raymond., The Nation’s Food, pages 252-256, Table 77, W. B. Ssunder’s Company, 1920. X B
Data for 1917 and 1918 were omitted because of the abnormal infiuence of the war on per capita consumption. In
the original table by Pearl the items were given in much more detail. These were segregated into the above groups and
averages computed for this report.

* Working, Holbrook, The Decline in Per Capita Consumption of Flour in the
United States. Wheat Studies of the Food Research Institute, 'Vol. II, No. 8, page
281, Stanford University, July, 1926. .

f Taylor, Alonzo E. The Future Food Supply of the United States. Delivered
before the New York Academy of Medicine, October 20, 1927, Reprint from the
Bulletin of the New York Academy of Medicine, November, 1927. 23 pages.
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TABLE 40

PRE-WAR GROSS CONSUMPTION IN CALORIES PER ADULT MAN PER. DAY COMPARED
WITH ESTIMATED FUTURE REQUIREMENTS

Averages of i’earl's Tsylor’é estimated
gross i ion, 50 5
1911-1916 years hence
Foodstuffs 1 2 3 4 Ratio,
column 3-to:
P}a: cent 1;? b:et:f column 1
. of total .
Calories calories Calories calories
: of cojumn 1 of coumin 3 N
Milk product: 853 15.1 550 16 '0.84
Cereals. 1,502 34.9 1,300 37 .0.86
Meats (including fish, paultry and eggs)......-. 1,033 24.0 600 17 0.58
Vegetable oils, nuts, fruits and vegetables® _____ 534 12.4 600 17 1.12
Sugar - 569 13.2 450 13 -0.79
P 16| 4 oo
Totals_.. : 4307 [ 1000 3,500 | 100 0.81

Sources of data and basis of estimates: .
Column 1 is composed of the five-year averages g)ven in Table 39,
Column 2 contains the percentage which each item in eolumn I bears to the total of the items in column 1.
Column 3, Taylor, Alonzo E., The Future Food Supply of the United States. Delivered before the New York Acad—
emy of Medioine, Oct. 20, 1927, Rzpnnted from the Bulletin of the New York Academy of Medicine, Nov., 1027, page 9.
Column 4 contains the percentage whxch each item m column 3 bears to the total of the items in columm 3.

Interpretation of the Estimates of Pearl and Taylor.

Because of considerations mentioned above the apparent percent@ge
decline in the probable consumption of the different produets must not
be given undue weight. The estimates of Pearl were based upon pro-
duction and foreign-trade figures and included an estimate for wasté
over and above the actual ingestion. When corrected for the factor of
‘waste the estimated requirements of 4300 calories per day for the adult
‘male was reduced to 3424 calories. However, Pearl recognized the fact,
that this corrected estimate was still high, for in the case of fats the
total edible wastage had not been subtracted. The estimates of Taylor
were based upon seientific knowledge of total human energy require:
ments, realizing that there might be some variation in the segregation
into different classes of food. In the case of Pearl’s estimate the statis-
ties, upon the basis of which the consumption estimates were made,.
determine the distribution of the total ealories required among the
various products.- The total energy requirement given here is very
generous in comparison to many. others. Ballod ¥ in discussing the
gross nutrition requirements in Germany in 1914 in the early months
of the war gives for England a per capita requirement of 2900 calories
Italy 2607; France 2749; Austria 2486, and the United States 2925.
In these same countries the per capita requirements for milk and milk
products were estimated as follows: England, 439 calories; Italy, 120;
France, 312; Austria, 251, and the United States, 431. These estlmates
do not include butter. substitutes or vegetable oils. "

A group of noted German economists, including Frledrlch Aereboe,
Carl Ballod and others, in a study of pre- -war food requlrements for

Berlin Gr\mewald Sl

"¢ Ballod, Von Karl, Dxe Volksernahrung in ereg und Frieden. pages 77 to 412 H
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Germany estimated a total per capita requirement of 3642 calories,
which included an estimate of 478 calories in dairy preducts.*

A similar commissiont reporting on the resources of the Allied
countries in the early years of the war estimated the energy require-
ments for the adult male of France at 3300, of Italy 3000, of the United
Kingdom 3300, of the United States 3300. Food consumption expe-
rience in the United States formed the basis for most of the estimates
by this commission. In the same report a table, compiled from govern-
ment reports issued in the early part of 1918 giving the distribution in
millions of calories derived from the different food products, is given.
Of the total food requirements in staple produets of the United States,
11.3 per cent were dairy produets. )
© The value of reviewing these various estimates lies principally in
noting their variability and showing the neces$ity of aveiding error in
the establishment of future trends of food consumption based upon the
estimates of different groups of individuals made by means of different
methods and sources of data. What the figures presented do show,
however, is that there is an upper limit to the total per capita require-
ment and, therefore, an upper limit to recemt trends in per capita
consumption of some of the important foodstuffs. With this in mind
it might be well to review some of the recent studies in the trend of
per capita consumption,

Trends in Production and Consumption,

‘Working § has charted the apparent United States per capita con-
sumption of the four prineipal dairy products, namely, cheese, ice
cream, condensed milk and butter, in terms of whole milk.. There has
been a very noticeable increase in consumption per capita since 1917.
Witk regard to California, however, it appears that the rapid increase
of per capita consumption of dairy products, although undoubtedly to
some extent due to permanent changes taking place in the human diet,
has been in part due to a period of deficiency in dairy produets follow-
ing unprecedented immigration to this state during the decade 1900 to
1910.

It is significant also that during this same period of deficiency in
California there was an apparent sag in the United States per capita
consumption. Baker § gives figures compiled by the Dairy and Poul-
try Division of the United States Bureau of Agricultural Economics
which ‘‘indicate a per capita consumption of all dairy produets reduced
to a milk basis of about 880 pounds at the beginning of the Twentieth
Century (1897-1901), which decline to less than 860 pounds in the
period 1902-1906 and further decline to about 830 pounds in the period
1907-1911, with a very slight further decline in the period 1912-1916.
" ® Aereboe, Friedrich, et. al. Die Deutsche Volksernihrung und der Englische Aus-
hungerungsplan, page 63. Edited by Paul Eltzbacher. 1lg’ublished by Druck und

Verlag von Friedr. Vieweg & Sohn in Braunschweig.

t Commission Scientifique Internalliee du Ravitaillement. Les Ressources et les
Besoins Alimentaires des Pays Allies. Premier Rapport. Approuve par la Com-
;_)nis§ion, Paris. Octobre, 1918. Imp. Lang, Blanchong et Cie, 7, rue Rochechouart,

aris.

i Working, Holbrook, The Decline in Per Capita Consumption of Flour in the
United States. Wheat Studies of the Food Research Institute. Vol. II, No. 8, page
276. Stanford University. July, 1926.

§ Baker, O. E., Do We Need More Farm Land? Pages 19-20. Address Agri-
cuitural Extension Conference, University of Minnesota, St. Paul, Minnesota. Dec,
13 and 14, 1928. Mimeographed by U, S. Dept. Agr,, Div. of Agr. Econ.
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Then came the change, indeed the upward trend started in 1915, and
was under full swing by 1918. The per capita consumption rose to an
average of about 860 pounds for the period 1917-1921, and then,
gaining momentum, mounted to about 990 pounds for the period
1922-1926. Consumption at the present time (Dee., 1928) is fully
1000 pounds per person, according to the estimates of the Bureau of
Agricultural Economics. The consumption of milk per capita is now
(Dec., 1928), apparently, 12 per cent greater than 25 years ago, and
nearly 20 per cent greater than in the period 1912-1916.”

Uncertain as the statistics on milk produects are in the early period of
the last three decades, there is an indication that the population grew
more rapidly than the dairy industry during the first decade of the
century and that only in recent years has the supply tended to overtake
the growth in numbers of people. In observing per capita trend in
butterfat consumption, therefore, we must not misinterpret cyclical
changes in per capita consumption or production in terms of trend. In
other words, we cannot hope for the rapid increase in butterfat con-
sumption which has taken place during the past decade to continue
indefinitely. In fact, present per capita consumption may not be
maintained. The present apparent consumption of butterfat in all
dairy produects in California is approximately 33 pounds per eapita.
In the light of apparent necessary cuts in total human food require-

- ment, more complete utilization of the total emergy contained in whole
milk, reduction of waste and trends in the consumption of other
elements in the human diet, it seems that the present consumption per
capita is the safest figure to use in approximating requirements for the
future in California.

Trends in the age composition of the population can not be ignored in
looking forward to per eapita requirements for milk in the future. It
has been suggested in a previous chapter that, although we may have a
proportionately larger number of children during-the latter part of the
current decade and throughout the one following, the general trend in
the ratio of children to total population is downward. There seems,
however, to be an increasing tendeney for older persons to drink milk.

California will econtinue for some period of time in the produetion of
‘her own supply of market milk, eream and ice cream. There is already
a tendeney to increase imports of butter and cheese. It is necessary,
therefore, to give consideration to these two different groups of dairy
produets in an estimate of land requirements. The problem of separat-
ing this factor into its two phases, ¢. e, that portion representing
shipments into the state from outside and those products which will
continue to be produced in California, has been reserved for discussion
in the next chapter.

Future Requirements for Fruits and Vegetables.

Although fruits and vegetables have a low caloric value in proportion
to the space they occupy, they now represent an important percentage
of the total diet and most authorities agree that they will oceupy a place
of increasing importance as time goes on. In the analysis made of the
estimates of Pearl and of Taylor in Table 40 above, vegetable oils, nuts,
fruits and vegetables represent 12 per cent of the total requirements in
Pearl’s estimates and 17 per cent in Taylor’s estimates for the future.
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- Statisties on United States and California production of fruits, how-
‘ever, together with trends in the consumption of sugar, which will be
indicated in a later paragraph, indicate the necessity for caution against
'too much optimism with respect to a rapid increase in the per capita
consumption of fruits. Just as in the case of dairy products, there has
been a very marked increase in the use of fruits in recent years, but
there also is indication that in the earlier years of the two decades just
passed, apparent per capita production of fruits in the United States
-was much greater than during the period of the war and the years just
preceding and subsequent to the war. The earlier period of relatively

high fruit production in the United States was characterized by a rela-
" tively large production of temperate zone fruits, whereas in the later
cycle the production of sub-tropical fruits has been an important factor.
"The period of low production probably brought about the prices which
led later to the too rapid expansion of fruit acreage.

On the whole, however, throughout the entire period of the declining
preference for the apple and the coming in of the orange and grape the
decreases in the production of temperate zone fruits and increases in
sub-tropiedl fruit production have more or less balanced each other and
a conclusion may be reached that, while there has undoubtedly been an
important increase in the actual ingestion of fruits, the per capita
production, as indicated by the trend over the past 20 years, has
increased but little. The earlier years were probably characterized by
a greater amount of waste, and perhaps a greater proportion of con-
sumption was obtained from home orchards. The present period is
characterized by a larger percentage of urban population, a smaller
proportion of the total production in family orchards and a larger
percentage of the total consumption entering channels of trade where
statistics on production are available for the basis of estimates.

Production statisties in the United States show the combined effects
of many influences in the past, including United States consumption
and net shipments to foreign countries. It is a question, therefore, so
far as the present objective is concerned, if it is expedient to try to
estimate either United States or California per capita consumption of
fruits when trends in per capita production would seem to serve our
ends so muech more completely.

Sugar.

The trend in sugar consumption is important, not so much because of
California’s sugar beet acreage, nor because of her industries in the
refinement of cane sugar, but primarily because of the high energy value
of sugar and its tendency to replace other commodities. A comparison
of estimates of Pearl and Taylor in regard to the place of sugar in the
diet indicate that although sugar has about the same relative
importance in proportion to other commodities in each of the two
estimates, the total sugar requirements has been materially reduced in
the estimate by Taylor because of the reduction in total requirements.
Although total requirements for energy in food is declining, sugar has
experienced a long upward trend in per capita consumption. The per
capita consumption of 52 pounds in the United States for 1889, as
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shown by Working’s * chart, rose to 112 pounds.per capita'in 1924.
‘Recent statistics show that this upward trend still continues. Just
when the break in the per eapita consumption of sugar will come and
when the downward trend will begin is difficult to say. Increased use
of fruits means increased use of sugar. Increased use of sugar means
increased total calories per man, unless some other commodity gives
way.

Meats.

There was a high point in United States per capita meat consump.
tion in 1907 and others in 1923 and 1924. The per capita consumption
in the latter period reached 149.7 pounds per year, while in the earlier
-period this was exceeded by 4.6 pounds. The lowest per capita con-
sumption recorded since 1900 was 120.1 pounds in 1917. There is only
one such minimum in the recent data made available by the United
States Department of Agriculture.t If the difference in the five-year
averages centered at the maxima of these periods of high consumption
be taken as an indication of the trend, consumption dropped 3.7 pounds
in seventeen years, or at the rate of 2.18 pounds per decade. This is
1.57 per cent of 138.4, the average United States per capita consump-
tion in pounds for the eleven years from 1907, a year of maximum
consumption, to 1917, a year of minimum consumption. At this rate
we may expeect a little more than 6 per cent decrease by 1970. Although
meat constitutes nearly a fourth of the nourishment of the human
body, a cut of 6 per cent is not going to leave a sufficient amount of
room in the contracted human stomaeh of 1970 to justify any appre-
ciable increases in per capita consumption of other foods.

<y

Cereals.

Cereals also have declined in importance in.the human diet. While
the estimates of Pearl and Taylor indicate approximately the same pro-
portions of the diet to consist of cereals, the difference in the total food
requirements, as in other groups, indicates a smaller total requirement
for cereals in the estimates of Taylor.} - Working § shows a steady
decline in the trend of wheat consumption in the United States from
1901 to 1925. Later studies by him, as yet unpublished, indicate an
-abrupt drop in per capita consumption immediately after the close of
the war.” Taylor states that the world at large is' consuming more
wheat, but that there has been a per capita decrease in those countries
where other cereals have been relegated to a minor position and where
the standard of living is sueh as to permit a diversification of the diet.
Such diversification leaves wheat a smaller place and such a country is
the United States. It seems quite probable that this downward trend
will continue as time goes on and that per capita consumption will
grow continually less.

* Working, Holbrook, The Decline in Per Capita Consumption of Flour in the
Dnited States Wheat Studies of the Food Research Institute. Voi. II, No. 8, page 278.
Stanford University, July, 1926.

1 U. 8. Dept. of Agr.,, Bur, Agr. Econ., Statistics of Meat Production, Consump-
tion and Foreign Trade of the United States 1900-1929. Preliminary Report
(mimeographed). April, 1930.

} Taylor, Alonzo E., The Place of Wheat in the Diet. 'Wheat Studies of the Food
Research Institute. Vol. V, No. 4, page 148. Stanford University. Feb., 1929,

§ Working, Holbrook, The Decline in Per Capita Consumption of Flour in the
United States. Wheat Studies of the Food Research Institute. Vol. II, No. 8, page 278.
282, Stanford University. July, 1926. G i i
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Further déclines in wheat and meat consumption seem to be the only
present means of making room for increases in the use of dairy and
fruit products. Decline in the consumption of meats probably will not
be rapid because of their palatability. Decreased wheat consumption
may continue to make possible increases in the consumption of sugar,
fruits, milk and vegetables, but when account is taken of the fact that
we have apparently just passed the maxima of cycles in consumption
of both milk and fruits, that we must allow for some decrease in total
food requirements and that trends of the past in the production of
both fruits and dairy produets indicate recent increases are not entirely
due to permanent changes, but are in part cyclical, it seems we are on
the side of optimism when we use present per capita consumption of
dairy products and a 20-year average per capita production of fruits
Jin the consideration of future requirements.
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CHAPTER VI

PAST, PRESENT, AND FUTURE LAND REQUIR.EMENTS FOR
THE SUPPORT OF CALIFORNIA LIVE STOCK INDUSTRIES

Important changes have taken place in the live stock industries of
California which have a significant bearing upon -the economic aspect
of irrigation development. During the past 20 years the number of
sheep and dairy cattle have been inereasing, while the number of beef
cattle, swine, horses, mules and goats have been on the decline. Plate
XXXVI shows the trends during this period in the number of various
kinds of live stock.* Much of the feed required for our live stock
industries is produced on irrigated land. While the beef and sheep
industries are largely concerned with the utilization of grazing lands,
even these phases of our agriculture are closely related to the more
intensive agricultural development in our irrigated areas through the
increase of supplementary feeding of concentrates and hay, and because
of their competition with irrigated crops in furnishing the total require-
ments for food for the population of California and of the entire
country.

Furthermore, an estimate of feed requirements for the dairy industry
can only be made by a consideration of requirements for other live
stock. Many gaps in the available statisties must be bridged by indireet
methods, which require the check made possible by summarizing the
requirements for all live stock, and by balancing available feed against
feed use. An important part of our meat supply is derived from our
dairy herds. Hay formerly fed to horses is now fed to dairy stock,
cattle and sheep. Grain formerly used for other purposes is now fed
to dairy cattle, poultry, hogs and beef cattle, and to a certain extent
is replacing alfalfa. Our pasture resources contribute to the produec-
tion of butterfat, beef, veal, lamb and wool. Because of these facts and
for other reasons, it is necessary to estimate land requirements for the
entire live stock industry before an estimate can be made for any one
of its parts.

Methods of Analysis of Land Requirements for the Live Stock Industry.

The general plan of this investigation has been in brief to determine
the past and present feed requirements for the production of live stock
products, to express these in terms of total digestible nutrients required
for the total California production, to estimate changes in these require-
ments and to forecast future needs on the basis of California and
United States population and estimated per capita consumption, and
finally to convert these feed requirements into acres of pasture and irri-
gated and unirrigated crop land on the basis of probable proportions
in the ratio of pasture, roughage and concentrates, and yields of feeds
supplying these, taking into consideration probable importations of
products and of feeds. The proportion of the land requirements for

. the entire state that will be supplied by the development of irrigation

~.®Inasmuch as the feed requirement per animal is approximately five times as
much greater with respect to beef as compared to sheep, the rapid increase in the
number of sheep should not be given undue emphasis.

. 880874
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Plate XXXVI
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in the Sacramento and San Joaquin valleys will be determined largely
by the quantity and adaptation of different classes of land situated
within these valleys in comparison with-the lands in other sections of
the state.

Pounds of Digestible Nutrients as a Measure of Feed.

In order to simplify the determination of land requirements for the
support of the live stock industry, the many types of feed used, the
many classes of land upon which they are produced and the results of
different feeding practices must be reduced to some method of expres-
sion which will make possible a reduction in the number of variable
factors in the problem. Cattle are fed different proportions of con-
centrates and roughage, and varying amounts of pasture per cow are
available in different localities. Prices of feed vary, making it necessary
to adopt an entirely different feeding program in different parts of the
state, and, what is most perplexing, there is a wide variation in the
amount of these different feeds required to produce a given amount of
any of the live stock products. For the purpose of measuring feed
requirements some common unit of feed which will make possible com-
parisons and summaries of feed and land requirements must be adopted.
For this purpose probably the simplest device is to reduce the different
types of feed to their equivalent in digestible nutrients.

Very elaborate studies have been made by many investigators of the
nutritive value of different feeds. The concentrates vary somewhat in
nutritive value, but average between 0.75 and 0.80 of their weight in
digestible nutrients, About half of the weight of alfalfa hay gives us
the weight of digestible nutrients. Likewise roots, green feed, silage
and other feeds may all be expressed in pounds of digestible nutrients
and the total consumption expressed as a sum. This sum, determined
from large numbers of cases in different parts of the state, not only for
dairy, but also for other types of live stock, gives us a basis for esti-
mating present consumption of feed per unit of produet produced and
a unit which may be projected into the future, regardless of changes
that may come in the rations fed.

Changes'in Agricultural Efficiency and Their Relations to Land Requirements
for the Live Stock Industry.

The number of dairy cattle increased 64 per cent from 1910 to
1930. Production of butterfat in this same period increased about 100
per cent. In other words, the production of butterfat per cow greatly
increased. There also has been an inerease in the output of poultry
products per pound of feed. In 1920 the average production of eggs
per hen in California was approximately 102 eggs. In 1924 the produe-
tion per hen had increased to 127 eggs. Similar changes have taken
place in the production of beef, lamb .and pork produects.

‘What effect have these apparent changes in efficiency had upon the
land requirements? A knowledge of feed requirements per unit of
product. is essential for the answer to this question. Data are more
available for the determinations within some of these industries than
within others. Fortunately our knowledge concerning those industries
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which are more important to irrigation development is more extensive
than for many of the other groups. Statisties, however, are inaccurate
for the earlier years, making.the study of changes somewhat difficult.
A careful weighing of data from different sources, however, makes it
possible to develop the means of measuring the effects of changing
efficiency upon requirements for land.

Future trends of land requirements for the live stock industry will
depend upon a great many variable influences. Live stock products
derived from our grazing resources will be produced in greater quan-
tities only as the range is improved, as husbandry is practiced more
efficiently, or ag California more and more specializes in the feeding
and fattening business. The poultry industry will be influenced by
national and state growth and by California’s apparent advantage in
egg production. Butterfat production has the complications of varied
types of products, some of which will be subject to competition from
other states and some of which will continue to be produced here.
Swine will take such feed as is left after the wants of other animals
and human beings have been satisfied. Horses will continue to release
feed for all of these. What will be the net result?

THE DAIRY INDUSTRY

The most important of the live stock industries from the standpoint
of irrigation is the dairy industry. The other live stock enterprises,
however, consume almost a fourth of the hay produced in the state and’
use other supplementary feeds. In order to determine future land
requirements for the dairy industry in California it is necessary to
have a knowledge of the production and consumption of dairy produets,
imported supplies, tendencies with regard to efficiency in milk produe-
" tion, changes in feed rations, relative eosts of imported feed supplies,
as compared to products of California lands, and trends in human
requirements for dairy products and in population growth.

Production and Consumption of California Dairy Products.

A comprehensive discussion of the production and consumption of
California dairy products has been prepared by Professor E. C.
Voorhies * of the University of California. The present discussion,
therefore, will be limited to presentation of the results of an analysis
of the trend of the California butterfat production, classified on the
basis of its utilization in importable and non-importable products, and
a determination of per capita requirements of these products, with a
view to conversion into feed and land requirements. It is recognized
that milk products are used for a wide range of purposes and that
there has been a rapid development in recent years in the utilization of
the solid portions of the milk, other than the butterfat it contains. The
demand for butterfat, however, will control the general demand for
milk products. Butterfat production, therefore, is a very useful index
of the growth of the entire industry. It is very important to consider
the growth in the demand for butter, cheese and condensed and evapor-
ated milk separately from market milk, cream and ice eream, inasmuch

' ®« Voorhies, E. C., Economic Aspect of the Dairy Industry. California Agr. Exp.
Sta. Bul, 437: 42-72, 1927,
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as the former are importable and their importation is on the increase,
while the latter are largely products which must be consumed relatively
near the area of production. :

Table 41 and Figure 1 of Plate XXXVII have been prepared to indi-
cate the trends in California butterfat production for the past 30 years.
The data in the earlier years, upon the basis of which these trends have
been established, are undoubtedly less accurate than those of more
recent years. The 1909 estimate, taken from the census, has been
altered by the census bureau. This revision has consisted of adding to
the original reported production of milk, estimates of production
omitted in the original enumeration. What has been the basis of these
estimates is not known. Whatever may have been the accuracy of these
earlier data, the trend line passing among them is probably representa-
tive of the approximate growth of dairy production.

Throughout the decade 1909 to 1919 and later there was a period low
in per capita production and consumption in California. Prior to 1909
there was a period during which the per capita production was prob-
ably higher than it was from 1909 to later than 1919. Since 1919 there
has been a rapid inerease in the per capita production of dairy prod-
uets, as has been the case in the entire United States. The extraor-

TABLE 41

TREND OF CALIFORNIA BUTTERFAT PRODUCTION, CLASSIFIED ON THE BASIS OF
UTILIZATION IN IMPORTABLE AND NON-IMPORTABLE PRODUCTS

Thousands of pounds of butterfat in
A
1 -2 3 4 & 6
Year Market
Condensed hButter. d Al milk, cream,
Butter Cheese and ¢ es&se meld dai ice cream
rapoiad | Sbioed | ity |
mis 60US
orated milk products
27,370 800 309 28,279 51,546 23,267
42,331 650 1,216 44,107 76,961 32,764
54,907 2,247 3,337 60,491 92,713 82,222
. 62,143 2,436 9,882 74,461 [(1924)114,140( . __. ...
60,181 3,022 13,546 728 148,308 71,579

Sources of data:

Columa 1. The total production of butter 1899, 1909, 1919 and 1926 was obtained from: Voorhies, E. C., Economic
Aspects of the Dairy Industry. California Agr. Exp. Sta. Bul. 437: 46; 1927, Butter production for 1920 was derived
from the figure 72, 805,000 lbs. supplied by the California State Bur. Dairy Control, plus 1,930,000, the estimated farm
production for 1929, Butterfat in butter was derived by multiplying the items in column 1 by 0.805, the ratio of the
weight of butterfat in butter to the weight of butter.

Column 2, The total production of ::Peestz foLr 1809, 1904, 1009, 1914 and 1919 was obtained from the U. S. Dept.

of Com., Bur. of Census, Census of or these resp years. These were converted to cream
cheese equivalent on basis of 1919 ratio of eream cheese to total cheese. Cheese production for 1926 and 1929 is ercam
cheese production supplied by the California State Bur, of Dairy Control. Pounds of cream cheese were converted to
pounds of butterfat by multiplying by 0.30, The 1909 value was adjusted on basis of the trend of other years.
Column 3. Butterfat in condensed and evaporated milk for 1899, 1909 and 1919 was derived by multiplying pro-
duotion of condensed and evaporated milk in pounds obtained Voorhies figure (from Voorhies, F. C., Economic Aspects
of the Dairy Industry. California Agr. Exp. Sta. Bul. 437: 55; 1927) by 0.07186, the ratio of butterfat in all condensed
and evaporated milk to dpaunds of condensed and evaporated milk in 1929. Butterfat in condensed and evaporated milk
for 1926 and 1020 was derived from estimates of the California State Bur. of Dairy Control of the number of pounds of
condensed and evaporated whole milk, multiplied by 0.0785, the ratio supplied by that bureau.
Column 4. Column 4 equals column 1 plus column 2, plus column 3. .
Column 5. Total butterfat production in milk ia th ds of 5&]10115 were obtained as follows: For 1889: Dept.
of Com. Bur. of Census. Census of Agr.,, 1890, For 1899: Dept. of Com. Bur. of Census, Census of Agr,, 1000. For
1900, 1918 and 1924: Dept. of Com. Bur. of the Census. U. S, Census of Agr. for California, 1025: 7: Table3, Figures
given are for total production includi timates for lete reports. Butterfat in total whole milk production was
somputed by multiplyinignllons of whole milk by 0.3354, the average number of pounds of butterfat in one galion of milk,
For 1028, data supplied by California State Bur. of Dairy Control. .
Colume 6. Column 8 equals column 5 minus column 4. -
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-dinary increase in California population from 1910 to 1920 was
probably more rapid than the expansion of the dairy industry, which
has only recently caught up. While the number of dairy cows increased
31 per cent from 1910 to 1920, population increased 44 per cent during
the same decade. This was before any outstanding progress had been
made in increasing the output per cow. In addition to the total pro-
duection of butterfat in all California dairy products and its utilization
in the importable and non-importable produets, Figure 1 of Plate
XXXVII shows the consumption in recent years of the major portion
of the butterfat contained in various groups of the dairy products.
Addlng 10 per cent to the indicated total consumption for
omissions * it is estimated that the present per capita consumption of
butterfat in all produets in California is approximately 33.4 pounds,
that the present per capita consumption of butterfat in the importable
dairy products, butter and cheese, is approximately 17.0 pounds, and
the present per capita consumption of butterfat in non-importable dairy
products in California is approximately 13.4 pounds. Butterfat in
other importable dairy produets for which no statisties are available
has been arbjtrarily assumed at three pounds per capita. .

"I'bhe Trend in Feed Requirements for the‘Production
of California Dairy Products.

Figure 2 of Plate XXXVII shows the trend in the number of dairy
cows_two years old and over for the past 30 years. There have been
variations from this trend from year to year, due to changes in prices
of dairy produets, the drouth in 1924 and the hoof-and-mouth disease.
Inasmuch as our objective is to estimate the long-time trend in the
development of the industry for a fairly long period in the future,
minor variations are unimportant. In fact, they may be very mis-
leading. On the basis of the trend in the numbers of dairy cows and
the estimates of production previcusly described, changes in the
average annual production of butterfat per cow have been estimated.
This trend is shown in Figure 1 of Plate XXXVIII. In this same illus-
tration are shown the variations in the butterfat production per cow
for the herds of Denmark, to illustrate the possibility of future
improvement in California. We can not conclude, however, that it
will be economical to increase California dairy production to the extent
that it has been profitable in Denmark. It will be shown that the
amount of feed per unit of product may not be materially changed
by further improvement in the production per cow. There have, how-
ever, been important changes during the past 20 years in feed and land
requirements per pound of butterfat produced in California.

Investigations of the cost of producing butterfat have been made in
California during recent years. The first of these was conducted by
Professor R.. L. Adams, of the California -Agricultural Experiment
Station, and was made-in 1922 and 1923.1 The second of these. has
been. conducted by the California Agricultural Extension Service; under

.’the direction of F. L. Fluharty.~ These studies furnish valuable data

' ‘Condensed a.nd eva.porated milk ha.s not been included There a.re probably
other omissions.

fThe Cost of Producing Market Milk and Buttertat on 246 Cs.ll!ornia. Dairies.
Bul. 372, November, 1923,
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for the analysis of changes in feed requirements in the dairy industry.
Feed requirements in the case of both of these studieswere reduced
to average number of pounds of digestible nutrients in feed per 100
pounds of butterfat produced. Separate averages were computed for
cows producing different quantities of butterfat per year. Even within
these groups of similar production per cow there was wide variation in
the amount of feed required to produce 100 pounds of butterfat. The
averages of these feed requirements, however, bring out the important
fact, which must be taken into counsideration in the estimate of land
requirements, that the lower producing cows require a much larger
amount of feed for the production of the same amount of butterfat than
the higher producing cows. This is because it takes about as much feed
to maintain a low producing cow as to maintain a high producing cow.
The additional feed consumed by the cow giving: the higher yields is for
the extra milk which she produces. This has been a well-established
fact for a number of years. Feed experiments have shown also that
this increase in feed requirements for greater quantities of milk produe-
tion is proportional to the increase in production. In practice, how-
ever, it seems that there is a limit to the reduction in feed requirements
per 100 pounds of butterfat and that after an average production of
300 pounds per cow has been reached, under the conditions surrounding
these studies, there is no gain in output per pound of feed, at least up to
a production of 400 pounds per cow. This flattening out of the curve
may be 'due to changes in herd composition as the production is
increased. Although there is much opportunity of refinement of these
estimates, they are presented here as approximations which seem ade-
quate for the immg\diate purpose at hand.

That the increase in efficiency in the use of feed during recent years
has been almost solely attributable to the increase in production per
cow is indicated in the 1928 study conducted by the California Exten-
sion Service. Although the range of butterfat production per cow was
not so great as to bring out the character of the efficiency curve, which
was made possible by the earlier study, the average feed requirement
per pound of butterfat for cows- producing between 300 and 400
pounds of butterfat per year, was almost exactly the same as was
determined in the earlier study. The results of the analysis of these
two cost of production studies with respect to feed requirements per
100 pounds of butterfat for cows of different butterfat producing power
is shown in Figure 2 of Plate XXXVIII. It must be remembered that
these feed requirements aré not only for the dairy ecow herself, but
represent in addition to her maintenance and the feed required to
produce the butter and butterfat contained therein, feed requirements
for other animals in the dairy herd. These animals are either by-
products of the herd or are necessary to its maintenance. A certain
quantity of feed is consumed in increasing the number of dairy cattle
to meet the increasing demand for dairy products.

Estimates of feed requirements based upon the results of this analysis
shown in Table 42, and the average production per cow for the different
years shown in Figure 1 of Plate XXXVIII, previously referred to,
have been used to estimate feed requirements per 100 pounds of but-
terfat for the different years during the past three decades. On the
basis of these feed requirements per 100 pounds of butterfat, the feed
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Plate XXXVII
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This chart is based on the following sets
of data:
From the United States Census are
shown thus: ©

Cows and heifers two years

Year old and over kept for milk.
i%00 307,243
1210 382,000
1920 502,415
1930 $57,268

2 Fraom the Monthly Supplemenfs of -
“Crops and Markets.” United States
Department of Agriculture shown
thus: a

Cows and heifers two years|

Year old and over kept for milk,
1920 515,000
821 530,000
1522 550,000
1923 580,000
1924 595,000
1925 579,000
1926 596,000
1927 602,000
19268 614,000
1929 626,000
1930 . 626,000
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Plate XXXVIII
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5AND BUTTERFAT PRODUCTION PER COW IN DENMARK

———— T
FIGURE ||
Production per cow in Denmark ——.f

T T T T T T T

250

(1

)
>
SN

A /
— \///

200 | / —
175 : \V

& Trend in production per cow in California

225

Lt

150 915

Annual production pounds of butterfat per cow
N

MR I
1895 1900 1905 1910 1920 1925 1930
Year :
Butterfat production per cow
In California . In Denmark
Year | Production Year |Production:| Year |Production| Year |Production
1899 176 1898 174 1916 243 1923 253
1904 180 1900 208 27 186 T 1924 264
1909 183, 1906 226 1918 166 1925 264
19ts 186 1909 233 1949 159 1926 269
1919 188 1912 222 1920 202 1927 271
1926 206 1914 246 192t 234
1929 237 1915 240 1922 236

N

AVERAGE WEIGHT OF DIGESTIBLE NUTRIENTS IN FEED REQUIRED
T0 PRODUCE 100 POUNDS OF BUTTERFAT FOR COWS PRODUCING
DIFFERENT AMOUNTS OF BUTTERFAT ANNUALLY

0
Annual production pounds of butterfat per cow

The variation in feed requirements in each of these averages 1s rather large. The averages,
however, verify the results of feeding expirements which show that feed requirements per pound of
butterfat decrease as the production per cow increases. It will be noticed that after 300 pounds butter-
fat production per cow is reached that ‘he saving in feed by increased production per cow does not
continue . The 1928 investigation shows no increased efficiency over the 922 if equal amounts
of butterfat produced per cow are the basis of comparison . While it may be uawise to general-
ize on the basis of this limited study, it is apparent that the main source of increasing ef ~
ficiency in the dairy industry has been the resuit of increasing the number of higher produc-

-ing cows in the herd I 15 safe to assume, therefore, that approximate feed requirements an
be based upon a knowledge of average production per cow together with estimates taken
from - this curve. ' =
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requirements for the total California production of dairy products has
been estimated. Estimates have also been made as to the feed require-
ments for the production of the importable and non-importable portions
of that total. The results of these determinations are shown in Table 43.

TABLE 42°

AVERAGE WEIGHT OF DIGESTIBLE NUTRIENTS IN FOOD REQUIRED TO PRODUCE
100 POUNDS OF BUTTERFAT FOR COWS PRODUCING DIFFERENT
AMOUNTS OF BUTTERFAT ANNUALLY

Average butterfat _ Pounds of nutrients Average butterfat - Pounds of putrients
produced per cow per 100 pounds butterfat produced per cow per 100 pounds butterfat
1922 investigation S -Values read from curve!
171 3,700 180 3,440
2 3,080 200 3,180
242 2,820 220
280 2,660 2,820
315 2,420 260 2,670
357 2,430 280 2,570
400 2,450 300 2,49
320 2,450
- . 340 2,430
1928 investigation 360 2,420
380 2,430
400 2,450
300 2,460
350 2,440
400 2,500
2 From Figure 2 of Plate XXXVIII.

Estimated Future Feed Requirements for the Production of
California Dairy Products.

In Chapter V the probable future per capita consumption of dairy
products was discussed. The conclusion developed was that present
per capita consumption was probably as safe an estimate to use for
future estimates as any other figure which might be used. Our problem,
however, is not to determine the land area needed for the future pro-
duction of all the dairy products consumed in California, but to
determine the probable proportion of that ecomsumption that is to be
derived from California soil. It was with this objective in mind that
the production of dairy produects, as shown in Figure 1 of Plate
XXXVII, was divided into two portions, one of these parts including
those produects easily imported from other parts of the country, such
as butter, cheese and condensed milk, the other part including those
produets which can be imported only with unusual difficulty and cost.
This last group includes market milk, eream and ice cream. In all of
}t)hege estimates the production has been reduced to a butterfat content

asis,

Even with these separated into importable and non-importable
groups the problem of predicting years in advance what the trend is
likely to be is not an easy one, because of the multitude of circum-
stances which may control shipments of dairy products from other parts
of the country into California and the competition of crops supporting
the dairy industry with other erops for the use of land. The approxi-
mations made, however, are premised upon the population estimates
made in Chapter IIT and summarized in Table 13, and upon the assump-
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tion that the mnon-tmportable dairy products, together with the
production of fruits and vegetables, will have first choice of the avadl-
able lands up to the point that the demand for these products shall
be fulfilled. This, of course, is not a definite point, because price condi-
tions enter to complicate any attempt to determine the point at which
this demand may be satisfled. Here again, normal trend in demand
must be a guide as to the probable future needs. After these needs

TABLE 43

FEED REQUIREMENTS IN DIGESTIBLE NUTRIENTS FOR CALIFORNIA BUTTERFAT
PRODUCTION, 1899-1929

In millions of pounds
1 2 3 q
Nutnenfs Nutrients
Year Butterfat tterfat ired
production | 100 unds produohon for state
PET COW butterfnt produstion

1899 _. 174 3,560 51.5 1,833
1909, et 183 3,400 69.5 2,363
1919. 188 3,330 92.5 3,080
1929 : 27 2,840 148.5 4,217
Requived to produce butterfat in non-importable
dairy products:
1899 : 174 |- 3,560 23.5 836
1909, . 183 3,400 28.0 952
1919. 188 3,330 33.5 1,116
1929... 237 2,840 72.5 ,
Remived PR fat in importabl
dairy produots?
1898 . 174 3,560 280 1,032
1909 183 3,400 42.5 1,456
1919 ) ~ : - 188 3,330 60.0 1,998
1029.... ) 27 2,340 76.0 2,158

i Milk, cream, ice cream, ete. These products are not strictly non—xmportable but are usunll.v produced near the
point of consumption.
1 Butter, cheese, condensed milk, ete.

$Sources of data and basis of estimates:
Items in column 1 are from Figure 1 of Plate XXXVIII,
Ttems in column 2 are from Figure 2 of Plate XXXVIII and Table 42.
Items in column 3 are from Fxgure 1of Plnte XXXVII,
Items in column 4 are d d by ing ¢ th the items on the same line in column 2 and column 3.

have been met, land will be available for the production of miscel-
laneous. field erops and importable dairy produects. Future feed
requirements for the California dairy industry will lie somewhere
between that needed for the non-importable products and that needed
to provide the present per eapita production for future population
growth. Just where this will come will be governed, as has been said,
by a number of considerations, a very important, and probably a con-
“trolling one, being that lands adapted to thé production of crops needed
for the support ‘'of the dairy industry be available at reasonable costs
"of development. The estimates made of future feed requirements for
“the dairy industry, expressed in terms of digestible nutrients, are given
in Table 44.
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TABLE 44

‘ESTIMATED FUTURE FEED REQUIREMENTS FOR THE PRODUCTION OF
: CALIFORNIA DAIRY PRODUCTS

In millions of pounds of digestible nutrients

Based on “reasonable lower limit”” of population growth

: For production on
Year For total butterfat production non-importsble products
Roughage Concen- Rougﬁage Concen~
and pasture trates Total and pasture trates Total
3,375 1,000 4375 1,725 500 2,225
4,050 2,225 6,275 2,050 1,100 3,150
4,725 3,425 8,150 2,375 1,700 4,075
5,425 4,650 10,075 2,700 2,325 5,025
6,100 5,875 11,975 3,050 2,925 5,975

Based on “reasonable upper limit"” of population growth

3,400 1,050 4,450 1,700 525 2,225

4,375 2,575 6,950 2,225 1,275 3,500

5,400 4,100 9,500 2,676 2,000 4,675

6,400 5,625 12,025 3,175 2,750 5.925

7,400 7,175 14,575 3,650 3,500 7,150
Basis of estimates:

The procedure that has been adopted in deriving the above estimates has been to d ine feed requirements fo
the productlon of non-importable dairy products for the two intermediate estimates of population given in Table 13, it
bemg umed that the land will be for the production of non-importable products to support
a timated at the * ble lower limit."" This estimated feed requxrement has been divided into two por-
tions for present consideration including nutrients in in one and h to be derived from
hay and pasture, in the other. This dmswn has been made on the assumption that i in 1970 the market milk supply will
be provided by cows using the (This is 15 pounds per cow. This becomes

about 20 pounds per cow giving mitk when other animals in the herd are prowded for). It has also been asumed that
in 1975 the average butterfat product!on per cow will have reached 275 pounds per cow. This assumption is based upon

per cow in D , shown in*Figure 1 of Plate XXXVIII. Production per cow in Denmark has been
denved from data given in: Pirtle, T. R., History of Dairying, page 277; and Statistisk Aarbog, page 43, 1929, The
same oalculation has been made for total product.mn of dairy products on the basis of present per capita production. This
is somewhat less than present per capita consumption, but, inasmuch as the trend in the proportion of total consumphon
prov;d:d b{ California dairies is downward, present per capita production is probably higher than will be reached af
any future time.

THE BEEF CATTLE INDUSTRY

The determination of the land requirements for the beef cattle indus-
try involves a consideration of beef and veal supplies from various
sources. Approximately 24 per cent by weight of our beef and veal
slaughter comes from the California dairy industry, another 15 per
cent is imported for immediate slaughter. California produced beef,
exclusive of feeders and the supply coming from the dairy industry,
comprises only 17 per cent of the total, while feeders raised in other
"states and fattened in California comprise 44 per cent. California feed
contributes in the production of beef from these feeders about 56 per
cent of their total weight when slaughtered. Considering beef and
veal supplies from the dairy industry, from the California beef breed-
ing herds and from the proportion contributed by California feed to the
fattening of imported feeders, the state produces on its own lands
about 41 per cent of its beef and veal supply. An estimate has been
made of the feed requirements for producing the supplies from these
different sources to make possible determinations of amounts and
kinds of land required in California. Feed requirements for producing
the meat supplies contributed by the dairy industry are inseparable
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from the feed supplies required for producing all dairy produets. For
our purpose, however, it is unnecessary to make this separation.

Feed Requirements for California Beef Breeding Herds.

The number of pounds of digestible nutrients required to produce
that portion of the slaughter coming from the California breeding herds
have been estimated on the basis of known herd compositions by age
and weight, to which known feed requirements have been applied for
the determination of total number of pounds of digestible nutrients
required to-produce a pound of beef. The results of this analysis are
shown in Table 45 and in Figure 1 of Plate XXXIX. Including
requirements for the maintenance of the breeding herd, it requires
23.48 pounds of digestible nutrients per pound of veal produced, based
on the live weight of a calf at the end of its first nine months. By the
time a yearling has reached the end of his second year it has required
for herd maintenance and for his own two years’ growth 18.8 pounds of
digestible nutrients in feed per pound of beef (live weight). The
two-year-old has required the expenditure of a still smaller amount per
pound, averaging 17.9 pounds of nutrients in feed for each pound of
beef, but from here on the average feed requirement increases and at
the end of the fourth year it has taken an average of 20.1 pounds-of
feed nutrients to produce each pound of beef. These estimates, applied
to the total number of cattle in California, after deductions have been

~made for feeders, dairy cattle, and net shipments into the state for
immediate slaughter, have been the basis of estimating total feed
requirements for that portion of beef supplies coming from California
breeding herds. The results of these estimates are shown in Table 46.

This table also shows feed requirements for feeder cattle after
importation, which, added to the estimates of requirements for the
California beef breeding herds, gives us a figure for total feed supplied
from California soils to the production of California beef slaughter.
These estimates have only been made for the past six years.
Approximations have been made for 1922 and 1923 for use in preparing
the agricultural index presented graphically in Plate IIT and Table 1B
of Appendix B to this report. There are so many gaps in statisties for
the years prior to 1922 that estimates of numbers imported as feeders
and for immediate slaughter have been impossible by direet means.

These detailed estimates for this short period have been very useful in
estimating, by indirect methods, the feed requirements for the live stock
industry over the past two decades. Numbers of live stock of
different ages, acreage of crop land used for producing feed, trends
in the acreages of forest, woodland and grassland pasture, and
estimates of carrying capaecity have, together with the data in Table 46,
furnished the means of projecting these estimates back to the earlier
period. Carrying capacities, however, have not been given as much
weight in these caleulations as have the other elements. They have been
used in weighing the importance of the different kinds of pasture.
Table 47 contains the estimates of California beef slaughter sub-
divided into the portions ecoming from different sources. The figures
given in this table have formed, together with Table 45 and Figure 1 of
Plate XXXIX, the basis of the estimates given in Table 46. The
estimates for the past 20 years are reserved for discussion with the
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TABLE 45

POUNDS OF DIGE\STIBLE NUTRIENTS REQUIRED TO PRODUCE A POUND, LIVE
WEIGHT, OF CALIFORNIA BEEF

Nutrients required per head
Calves Yearli;lgs Twos Threes

First year 10,024 10,024 10,024 10,024
Second year. . 3,333 3,333 3,333
Third year. 4,609 4,60!
Fourth year 5,412

Total nutri ired per head 10,024 13,357, 17,966 23,378
Average weight at end of year. 427 711 1,005 1,162
Average nutrients required per pound of beef. .. _____.______ 23.48 18.78 17.88 20.12

Sources of data and bases of estimates:

. Computation of the number of é)ounds of dlgestlble nutrients to produce a pound of beef (live weight) is based on

inal field notes on 25 out of 32 California beef cattle herds studied by Professor R. L. Adams in 1922 and 1923,
and summarized in: Adams, R. L., The Results of a Survey to Determine the Cost of Producing Beef in California,
California Agr. Exp. Sta. Cir. 281, page 25, Dec,, 1924. Nutrient requirements from Henry, W. A, aud F. B, Morrison,
Feeds and Feeding, Eighteenth edition. The Benry- Ci , 1922, dix, Table V Morrison, Feeding
Stan%ards, page 746

of feed requi ts for calves (including maintenance of cows and bulls) has been made, using the
results of various investigations supported by data in the field notes referred to above, which s’how that the nutrient re-
quirements per cow, including calves and bulls, apger;)xlmnte that of two yearli The for a
yearling are then doubled and multiplied by the number of cows in the aggregate herd 1 the above study to get the nutri-
ent requirements for all calves, cows and bulls. This figure is divided by the pumber of calves in the herd to determine
the pounds of digestible nutrients per calf. To this fizure, 3 per cent is added to take care of mortality of calves, cows,

“and bulls during the year. For yearlings, Morrison's Feeding Standards were used and the average welght in the herds
studied and 2.21 per cent was added for mortality. For two- and three-year-ol
in the same manner as for yearlings, 1.28 per cent being added for mortallty ot' two-ym]ds and 1.33 per cent for mor-
tality of three-year-olds.

"TABLE 46

ESTIMATED FEED REQUIREMENTS FOR CALIFORNIA BEEF SLAUGHTER, EXCLUSIVE
OF SLUGHTER FROM DAIRY HERDS, 1924-1929

Expressed in terms of millions of pounds of digestible nutrients fed within and outside of California

Within California : Other states 7
1 2 3 4 5 6 ol
. irequirements
Year Net for
California Feedera Total imports for Feeders Total California
within immediate before out of slaughter
herds importation | Californis | slaughter | importation | California
2,852 2,033 4,885 3,381 3,608 6,989 11,874
3,193 2,273 5,466 2,805 4,033 6,838 12,304
1,835 2,676 61 2,947 4,746 7,603 12,203
1,827 2,805 4,722 2,021 5,136 7,157 11,879
1,483 3,011 4,494 1,786 5,343 7,129 11,623
2,006 2,590 4,686 1,235 4,506 5,831 10 517
Per cent of total___ 19 22 ’ 41 20 39 59 100

Sources of data and bases of estimates:

Column 1 is based upon the live weight of slaughtered beeves, from which is deducted 22 per cent for stock cows
and bulls slaughbered '1Pl?e remainder is multiplied by 17.88, the gounds of digestible nutrients required to produce

one pound of beef. This factor is based upon Table 45 and Plate X, and the average. age and weight of slaughtered
This column includes a small percentage of veal whmh i3 a residual after d eal slaughter contributed
by Cahfornln dairy herds and oalves imported for i ts for these melude the feed for the cow and

calf during the gestation period and life of the calf, and alsoa pro rtionate part of the feed requirements for the hreequ
herd during the aame period. It is estimated that 10.94 pounds of digestible nutrients are required per pound of veal

ughter,

Columm 2 and 5 are based upon Table 47, and estimates of the ages of steers at the time of their shipment into the
state and at the time of their slaughter.

Column 3 equals column 1 plus column 2.

Column 4 is based upon slaughter of imported beef in Table 47 multiplied by 17.88, the estimated number of pounds
of nutrients required per pound of beef in Plate XXXIX and Table 45.

Column 6 equals column 4 plus column 5.

Calumn 7 equals solumn 8 plus column 6.
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Plate XXXIX

POUNDS OF DIGESTIBLE NUTRIENTS REQUIRED
TO PRODUCE A POUND OF BEEF IN CALIFORNIA
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other live stock enterprises and are presented in Table 61. The portions
of California beef slaughter coming from different sources are shown
graphically in Figure 2 of Plate XXXIX. It will be seen that the
increase in ‘thé feeder-cattle business is the answer to why total feed
requirements for California produced beef has increased so slowly in.
proportion to the population. It is primarily because California s
drawing a larger and larger part of its total slaughter from adjoining
states, in which the producing herds are fed, while the California grass-
lands are being reserved more and more for the finishing of these
imported beeves for market. By far the greater part of the beef-
cattle-feeding enterprises are either in or adjacent to the San Joaquin
Valley.

TABLE 47

ESTIMATED CALIFORNIA BEEF SLAUGHTER BY WEIGHT AND ITS DISTRIBUTION
WITH RESPECT TO SOURCE OF SUPPLY, 1924-1929

Live weight in millions of pounds

1 2 3 L} 5
. - Net
. California | California | imports for | Imported Total
Year beef dsiry immediate feeders slaughter
herds herds slaughter

1924 . ._ 202 214 188 314 918
1925, 226 3 155 351 940
1926 126 216 164 413 919
1927 _ 126 216 112 447 901
192! 101 218 99 465 883
1920 ... 144 . 226 69 839

Sources of data and bases of estimate:

Column 1 is based upon herd composition by age groups, average age of discarded cows and bulls, average age at
which steers are sold, per cent in number of aggregate herd slaughtered each year. All of these were obtained by an anal-
ysis of the original field notes compiled by Professor R Adums in the determmahon of the cost of producing beef in
California. The results of this survey are d in the Adams, R. L., The Results of a
Survey to Determine the Cost of Producing Beef in California. California Agr. Exp. Sta. Cir. 281, page 25, Dec., 1924.
Numbers of cattle in California beef breeding herds were based upon estimates of numbers of “‘all cattle” and numbers of cows
kept for milk, two years old and over, obtained from U. S. Dept. of Agr. Bur. of Agr. Economics, Crops and Markets.
Monthly supplements Data for the years 1924-26 were obtained from Vol. 3 Supplement 2, Feb., 1926, pages 38-39,
and for the years 1926-29, from Vol. 6, No. 2, Feb., 1929, pages 39-40. Numbers of other daxry cattle were based upon
estimates of compositions of dau-y herdssupplled by Geo A, Beott, Live stock Statistician, U. 5. Dept. of Agr Bur. of Agr.
Economics, Regional Live stock Office, Sacramento, California. Average weights of animals slaughtered were based
upon numbers and weights of cattle slaughtered in California in 1909, 1914, 1919, 1921, 1923, 1925 and 1927, obtained
from U. 8. Dept. of Com., Bur. of the Census. Census of Manufnetures. Section on Slaughtermg and Meat Packing,

1924, 1926, 1928. This column small p tag: of veal sl t on- the basis of bot.al veal slaugh-
:ler. frﬁm d\: hich has been subtracted lmported veal for sl and esti d veal sl d by California
airy her

Column 2 is based u n estimates of numbers of cows two years old and over kept for milk, as determined for esti-
mates in column 1. Calf slaughter, contributed by the dairy herd, was estimated on a basis suggsted by R. M. Hagan,
Managing Director of the Western Cattle Marketing Association. This method assumes that 80 per cent of the cows
kept for milk will produce a calf each year, half of which will be steer calves. Of these, 10 per cent will not be raised or
sold and 20 per cent of the remainder will be grown for beef. A sufficient number of the heifer caives will be raised to

yi))ue one-seventh of the number of dairy cows each year; the remainder will be sold for veal. These added to the steer
calves, estimated on the above basis, comprise the total number !;fh dairy calva avallable for veal. Average weights were

determined as in column 1. Of the dairy cows, h of d each year, also one-fifth of
the number of bulls are slaughtered each year.
Column 3. Net imports for i hter were iled from monthly reports mued by the California Pro-
tective Service.
Column 4. Informnhon regardmg numbers_of feeder cattle shipped mto California each year was supplxed by the
Western Cattle Marketing A Itis d that all the feeders shipped into the state in any

year, less about 3 per cent mortality loss. will normally be slaughmred during the following year.

Column 5 is the sum of columns 1, 2, 3 and 4.

‘The methods described above, so far as the slaughter of beeves is concerned, gives an estimate of the amount of beeves
available for slaughter, whlch does not coincide exactly with estimates of actual slaughter for any one year but which
f over & longer period of time. The dlﬁerence in any one year between beef available
for slaughter and the d sl b either excess draft upon breeding herds iting in their depl
or the reverse, resulting in their increase. This annual difference b beeves iable for slaughter and beeves actu-
ally slaughtered was prorated between the slaughter from California beef herds and feeders to get the estimated slaughter
from source, assuming that the slaughter from dairy herds is not affested to such a great extent by the same influences
controlling the movement of beeves to market.

The following publication has been of great value in indicating sources of material and the elements which were
necessary to consider in m: these estimates: Voorhies, E. C., Economic Aspeocts of the Beef Cattle Industry. Cali-

fornis Agr. Exp. Sta. Bul. 461, November, 1928,
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Beef Cattle and Irrigation.

Of particular interest from the standpoint of irrigation is the 4.2
per cent which; during the past six years, represents the ratio of sup-
plementary feeds to total feed used in'the production of California
beef. - This is exclusive of the requirements for producing the beef sup-
plied by the dairy industry. Although small in amount, this 4 per cent,
when combined with requirements for supplementary feed used by
other live stock, is an important item: The growth of the feeder indus-
try is bringing about an inerease in this percentage. Of importance
also when these items are all brought together, are the estimates given
in Table 48 of feed supplied from the different sources. It will be
seen that among the feeds used in addition to grass, the first group of
importance includes the cottonseed products. These and hay form the
bulk of supplementary feeds for production, while barley and miscel-
laneous concentrates make up the balance.

In considering the relation of irrigation to beef production, the large
area of grassland flooded for pasture should be mentioned. Just what
part these lands play in the beef supply has not been determined.
There are some cases where the irrigated pasture supplements the foot-
hill range, providing feed at a time of year when the foothills either are
deficient in feed or must be protected to insure a future supply. It is
a question whether the use of valuable irrigation water in-the hap-
hazard irrigation of these valley pastures is the most economieal method
of doing this. It is, however, a subject which is greatly in need of more
thorough study.

= TABLE 48
ESTIMATED SUPPLEMENTARY FEED REQUIREMENTS, 1922-1929, FOR CALIFORNIA
PRODUCED BEEF, EXCLUSIVE OF SLAUGHTER FROM DAIRY HERDS
In millions of pounds

Nutrients Per cent

| Cottonseed | Miscella- | in supple- of total

Year Hay Barley' | cake DEoUs con- mentary nutrient
and meal centrates feed requirements
88 84 129 3.3
%5 11 107 10 158 3.5
80 13 120 n 176 3.6
89 14 134 13 186 3.6
55 16 157 12 200 4.4
55 18 170 13 216 4.6
48 18 177 12 218 4.9
62 16 152 12 190 4.2

Sources of data and bases of estimates: .
Supplementary feed required for California breeding herds has been calculated on the basis of costa of different kinds
i feed fed to 32 California herds in 1922 and 1923 and comparative costs per pound of digestible nutrients in these feeds;
The percentages of nutrient requirements thus determined for each type of feed were applied to total nutrients required
ar California beef herds shown in column 1, Table 46, for 1024-20, giving pounds of nutrients from each type of feed
o support California beef herds. These nutrients were then converted to pounds of feed. Table 46 and trends in the
atios of slaughter from California breeding herds and slaughter of feeders to total Calitornia beef cattle population and
he trend in numbers of cattle imported for immediate slaughter formed the basis of estimating total nutrient require-

nents for beef breeding herds and feeders.
E f feed i ts for feeders involved the following: -

- of Y . .
About 80 per cent of all feeders run on the range during the entire feeding period, which averages fifteen months.
)um;f the last 60 days they are fed on the average seven pounds of cottonselelg cake per head per day. About 10 per
ent of the feeders are kept on ranges for twelve months and then fattened in feed lots for 90 days-on a ration consisting *
ly 31 gsr'nant ) 18-per cent alfalfa hay, 18 per cent grain hay, 30 per cent barley, 2 per cent oot~
onseed products and 1 per cent salt. On the basis of these esti together with bers of feeders and total nutri-
nt requirements, supplementary feed requirements for feeders were computed. . These estimates are the result of inquiry
mong cattl of feeding I and st bandry.

in animal h

9—80874
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Future Feed Reqﬁirements for Beef Production.

‘California per capita beef slaughter has decreased much more rapidly
than United States per capita beef consumption, as may be seen in
Table 49. California per capita slaughter has been much greater than
United States per capita consumption, but this difference has been
declining rapidly. This is evidence either of a more rapid decline of
beef consumption in California than in the United States, an increase
in the use of substitutes for California slaughtered beef, or a decrease
in the shipments of California beef products out of the state. Any one
of these would support the hypothesis that future growth of California
beef production will depend upon the rate of improvement of our
grazing resources, rather than upon the demand for beef which is
likely to keep well in advance of that part of the supply produced in
California; that supplementary feed requirements for the beef cattle
industry Will increase just to the extent that the improvement of
grazing resources and importation of feeders will permit the expansion
of the industry; and that past trends in feed utilized by the beef
cattle industry are probably the best indications available of future
trends, regardless of what the future California population may be.
Table 50 shows that the live weight of beeves and calves slaughtered
in California inereased from 707 to 839 million pounds, or 18.6 per cent,
in 20 years. Attention has been called to the fact that California
population increased 138 per cent during that period. .

It is estimated that feed utilized by beef cattle will increase at the
rate of about 500 million pounds of nutrients per decade. This will
bring the total requirement in 1970 up to about 6600 million pounds,
280 million of which will be hay, barley, cottonseed products and
miscellaneous conecentrates.

TABLE 49

ANNUAL PER CAPITA CONSUMPTION OF BEEF AND VEAL IN THE UNITED STATES,
AND ANNUAL PER CAPITA SLAUGHTER OF BEEF AND VEAL
IN CALIFORNIA, 1909-1929

In pounds per capita, dressed weight

California |United Statesl California (United States
Year slaughter | consumption Year slaughter | consumption
1609 o 169.9 82.3 - 70.7
1910. 77.9 110.9 63.9
1911 74.1 118.3 67.7
1912 87.4 122.6 69.1
1913 65.7 123.4 69.8
1914 : . 100.8 63.1 120.7 70.9
1916 58.8 112.1 71.8
1916, 61.3 103.7 65.8
1917 66.0 96.3 58.6
1018 70.4 86.8 58.2

b R0) 1 N S 99.1 69.3

Sources of data and bases of estimates:
. United States per capita consumption from U. 8, Dept. of Agr., Bur of Agr, Economws. Stahstxce of Meat Production,
Consumption and Foreign l‘mde of the United States, 1800-1029. P v Report, W D. C., April, 1930,
Tables 3 and 4, pages 5.and 6.
+ California per ¢apita slaughter based upon Table 50 and eati d California
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TABLE 50 .

ESTIMATED CALIFORNIA BEEF CATTLE SLAUGHTER,
NUMBERS AND LIVE WEIGHT, 1909-1929

‘Thousands of animals Live weight in millions of pounds
Year |

Beeves . Calves Beeves Calves Total
1909, 655 228 858 52 707
1914 504 186 504 43 547 «
1919 559 207 559 48 7
1921 657 277 657 64 721
1922 711 370 711 85 798
1923 771 417 71 96 867
1024 817 440 817 101 918
1925, 836 454 836 1 0
1926, 812 464 812 | 107 918
1927 798 451 798 104 902
1928, 782 441 782 101 883
1929, 734 457 734 105 839

Sources of data and bases of estimates:

Numbers of animals 1924-1929 are estimates of Geo. A. Scott, Live stock Statistician, U. 8. Dept. of Agr., Bur. of Agr.
Economics, Regional Live stook Office, Sacramento, California. . From 1921 to 1923, inclusive, numbers of ‘animals are based
upon the ratio between estimates of Seotc, 1924-29, and reports of the Californie Cattle Protection Servie for the same
period applied to the re) 8orta of the latter agency for the years 1921 to 1923, inclusive. The 1802 figures are for estimated
total slaughter of the United States for that year, by the census (Manufactures Division). This was a speclal report
and has not been repeated since that time. The slaughter figures reported every five years by the Census o Manufae-
tures from 1899 to 1919 and d every two years since 1919 cover only establ d in
meat, The Cattle P Service figures are from California Department of Agriculture reports on slaugh&er
in the different counties, including & portion of the slaughter on farms and ranges and in retail establishments. The esti-
mates of Scott, are for total slaughter, and more inclusive than the data furnished by the Cattle Probectmn Servlce From
the above sources, the trend in the ratio of slaughter on farms and ranges and in retail to total sl
from 1909 to 1929 was determined, With these trend ratios for 1914 and 1919 and the data from the Census of Manu-
factures, total slaughter for these years was computed.

THE SHEEP INDUSTRY

Although there is an upward trend in the total amount of sup-
plementary feed required for the productlon of lamb, mutton and
wool, there has been a downward trend sinee 1922 in the percentage
in the total nutrient requirements supplied by supplementary feeds.
In 1922 it is estimated that 6.7 per cent of the total feed required for
the sheep industry in California was in the form of alfalfa meal and
hay, barley and cottonseed cake, while in 1929 it is estimated that only
5.4 per cent of the total feeds for the sheep industry were provided
from these sources. These estimates have been made on the basis of
rations fed by several California producers and the estimated num-
ber of sheep and lambs produced in Cahforma and of those shipped -
into California.

~ During the period 1922 to 1929 there was rather wide variation in
the number of sheep brought in from other states, there being a
gradual reduction in the number since 1924. During ‘the same pemod
the proportion of California produced sheep increased very greatly.
It is the changes in these proportions which account for the changes
in the percentage of supplementary feed used. That this trend has
continued over a much longer period than the eight years under which
detailed information can be obtained is suggested by the trend in
number of sheep in California, already shown in Plate XXXVI.

- Undue weight should not be given:to the' changes- shown.in this short
period: The possibilityof wide variation is indieated by the deviations
from the average for these eight years. The average for the eight-
year period nevertheless gives us a basis of estimating what part of the
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total feed requirements for the sheep industry during recent years
has been provided by crops grown, in part at least, under irrigation.
From 1922 to 1928 the average supplementary feeds used per year,
in addition to pasture, have been estimated at 126 million pounds. As
in the case of beef cattle the greater part of this was cottonseed prod-
ucts, but more than a third was supplied by alfalfa hay. Barley made
up most of the balance. Although only 5.75 per cent of the total feed
requirements of the sheep industry, it is an item which should be

considered along with th

e others.

The detailed estimates of feed

requirements from 1922 to 1929 are given in Table 51. The estimates
of the number and weight of sheep and lambs slaughtered in California
and the division of these into that part which has been produced in
California and that part shipped in are given in Table 52. The items .
in this table have formed an important element in the calculations of
feed requirements for the California-produced lamb and mutton given
in Table 51, which in turn have been projected back to 1909 on the basis
It is believed
that taking account of the trend in this ratio has largely accounted for
most of the inereased output per peund of feed used in the sheep
industry. The trend in estimated feed requirements for the sheep
industry over a period of two decades is given in Table 61, with the
estimates for other live stock.

of number of animals and the ratio of lambs to sheep.

TABLE 51

ESTIMATED SUPPLEMENTARY FEED REQUIREMENTS FOR CALIFORNIA-PRODUCED
LAMB AND MUTTON, 1922-1929

In millions of pounds

Alfalfs Alfalf; C ed Nutriex}ts P?r cenlt

alfs alfa ottonse in supple- of total

Year Meal Hay Barley cake mentary nutrient
feed requirements
34 17 23 85 113 6.7
34 17 23 89 116 6.5
34 17 22 98 121 6.0
32 16 21 100 121 5.7
33 17 22 109 129 5.9
33 16 22 109 128 5.7
34 17 22 120 139 | 5.8
35 17 121 141 5.4

Sources of data and bases of estimates:

On the basis of inf ti lied by of ial feed lots, ialists in animal husbandry, agri-

cultural economists and county farm advi
Of the total lamb slaughter, 25 per ceat,
are fattened in commercial feed lots for 60 days on the following ration:
1.39 pounds per day per head
0.70 pounds per day per head
0.92 pounds per day per head
0.54 pounds per day per head

, the foll

3.55 pounds per day per head

g esti were mad
which is 23 per cent of the total

ot
number of sheep and lambs slaughtered,

The remainder of the lambs are fed entirely on grass. Ewes in lamb are fed three-quarter pounds of cottonseed meal -

per head day for a period of 60 days. All other feeding is on

ture. Lambs average 60 pounds in weight, sheep

150 pounds., Lambe are marketed at average age of five months and are weaned at about four months. By this time they
are grasing re%ularly beside dams, therefore the average feeding period for lambs on grass is estimated at two months.

Oa the basis o

the above estimates, and nutrient

rison. Feeds and Feeding. Appendix. Table §, p;fg:d 744-7

tible nutrients and also in terms of different kinds of feed.

from Henry and Morrison (Henry, W, A. and F. B. Mor-
48), feed requirements were estimated in terms of diges-
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‘TABLE 52
ESTIMATED SLAUGHTER OF CALII:.ORNIA-I?RODUCED SHEEP AND LAMBS, 1922-1929
. Live weight
Numbers of sheep and lambs, in thousands of California-
duced sheep
Year Shipments Sadghier
ipment TP 8 ter,
Total ﬁn.o Cal;fdor:;s- thousands
California produ of pounds
1922 1,777 124 1,853 128,244
1923 1,773 126 1647 127,774
1924 , 378 1,380 107,084
1925. 1,687 102 1,585 122,891
1926. . 1,735 234 1,501 116,513
1927 1,702 100 1,602 124,323
1928, 1,753 76 1,677 130,124
1929, 1,802 58 1,744 135,339

Sotrces of data and bases of estimates:

Estimated total slaughter 1922, 1923 and 1924 based upon San Francisco and Los Angeles inspected slaughter and
ratio of these to total slaughter for 1925 to 1929. Data are from Voorhies, Edwin C., and W. E, Schneider, Economic
Aspects of the Shee&lndustry, California Agr. Exp. Sta. Bul. 473: 44-47, Tables 20 and 21, Net shipments into Cali-

fornia based upon shipments into and out of California supplied by California Wool Growers’ Association.

Future Feed Requirements »for Sheep.

The ratio of California per ecapita slaughter to United States per
capita consumption of lamb and mutton has declined as in the case of
beef. Table 53 shows that California per capita slaughter has declined
nearly 30 per cent in eight years, while United States per ecapita con-
sumption has increased somewhat. Although the eastern market may
be to some extent involved in this trend, it is probable existing feed
resources in the long run will eontrol the expansion of the sheep
industry. The carrying capacity of our ranges are subject to improve-
ment and there is still considerable waste forage on farms which may
be utilized in increasing the feed available for the production of lamb
and mutton.

It is assumed, therefore, that the sheep industry will probably be
able to expand its use of feed at the rate of 425 million pounds of
nutrients per decade, which is about the average rate of increase for
the past 20 years. This would give a total requirement of a little
more than 4200 million pounds of nutrients for the sheep industry in
1970. This seems conservative in the light of increasing United States

TABLE 53

ANNUAL PER CAPITA CONSUMPTION OF LAMB AND MUTTON IN THE UNITED STATES,
AND ANNUAL PER CAPITA LAMB AND MUTTON SLAUGHTER
IN CALIFORNIA, 1922-1929

In pounds per capita, dressed weight
Year California |United States Year California [United States
slaughter | consumption K slaughter | consumption
18.1 5.0 14.6 5.5
17.3 52 13.5 5.4
16.3 5.2 13.1 5.6
14.9 5.2 2.8 5.8

Sources of data and bases of estimates:
TUnited States per capita consumption from U. 8. Dept. of Agr., Bur. of Agr. Economics, Statistics of Meat Production,
Consumption and Foreign Trade of the United States, 1900-1929. Preliminary Report, ‘Ap[nl, 1830, Table 5, page 7.

California per capita slaughter based upon Table 52 and esti d Californm
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per capita consumption of lamb and the relatively large part of the
product of the California sheep-industry consumed: in- this state. . The
slow growth of the beef cattle industry, which probably will continue
in the future, may stimulate increased consumption of lamb. Of the
4200 million pounds of nutrients estimated to be required by the sheep
industry in 1970, about 241 million pounds will be in the form of
alfalfa, barley and ecottonseed cake. The balance will be derived
from pasture.

" THE SWINE INDUSTRY

We have seen in Plate XXXVI that the numbers of California swine
have been declining during the past 13 or 14 years. Estimates of pork
slaughter, on the other hand, have not followed this same trend. This
is in part due to increased shipments into California, but increased
production in proportion to the numbers of hogs has also been in evi-
dence. In the production of pork, as in the case of dairy products,
there has been a remarkable change with respeet to feed requirements
per pound of product. The extent of this change is not so easily
measured as in the case of the dairy industry. At the same time
increased production has been indicated in the statisties, and there has
been a very rapid increase in the number of inspected slaughtering
establishments. As a result, a much larger percentage of the total
slaughter is represented in available statisties of known slaughter. |

On the basis of available California statistics, the increased produe-
tion per hog on farms has been out of proportion to any rational
estimate of increased production. From the records of such meager
data as are available on the feeding of hogs in California, it appears
that the important element in the lower feed requirement seems to be
the reduced length of time required to bring the hog to the weight
required for market. In fact, in the few cases available for analysis,
low feed requirements per pound of pork produced, small numbers of.
hogs in the herd relative to pork production and a consequent large
output per hog in the herd are associated with a smaller production in
pounds of pork per sow in the herd.

Regardless of the cause of the reduced feed requirements per unit
of product and notwithstanding the possibility of errors in the sta-
tistics, which obscure the true trend in the amount of feed used per
pound of pork, the estimates made for the eight years from 1922 to
1929 probably give a fairly good approximation as to feed require-
ments.* These data, given in Table 54, also provide a starting point
from which trends in feed requirements have been projected back on
the basis of hog population. In addition, they give an indieation of
feed requirements per pound of pork that is useful in looking forward
to the future demand for feed on the basis of the probable trend in the
human population. Table 55 gives the separation of the California hog
slaughter into that produced in California and that shipped in. It is
this table that has made possible the estimates in Table 54.

" * The limitations of the data must be recognized, however, in any attempt to inter-
pret them as an index of the trend in feed requirements. To determine the trend in
the amount of feed per pound of pork it is believed that, in the light of what has
just been said concerning the output of pork in relation "to number of hogs in the
herd, the number of hogs in the state constitutes the best index available. Average
weights of hogs slaughtered have not changed greatly. The role the detailed

estimates from 1922 to 1928 play is in separating California produced swine
slaughtered from total California swine slaughter.
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TABLE 54

ESTIMATED FEED REQUIREMENTS, OTHER THAN PASTURE AND GARBAGE, FOR
CALIFORNIA-PRODUCED PORK, 1922-1929

135

In millions of pounds
. Other Digestible
Year Barley dg:;eie;;“ Milk Hay feeds nubrientst
388 114 108 1 13 409
350 103 9 10 11 370
308 30 86 9 10 324
268 79 75 8 9 283
250 4 70 7 8 265
314 92 88 9 10 330
383 12 107 1 12 403
399 17 112 11 13 421
1This is about 67 per cent of the tozal d, i ly 22 per cent being supplied by pasture and
11 per cent by garbage.
smrrcu of data and bases of estimates:
fi fon on feed i ts for hog in California is very limited. -I$ was found, however, from

oonsulhng companies raising and feeding swine in the San Francisco Bay district that hogs in this area are fed almost
entirely on garbage. On the basis of this information, it was estimated that all swine in the

gga Angeles, Orange, San Franeisco, Alalneda. Contrn Costa. Marm‘. and San Mateo) are

e and 10 per cent grain, in terms of d

inquiries made among hog raisers and farm adyisers in the San Josqum and Sacramento
garbage fed in cities, such a8 Sacramento and San Diego, located in rural i

k)

fredommantly urban counties
ed on about 90 per cent gar-
d from a study of kog feeding in Kings County,

valleys and a conmderahon of

made it p

imate feed rations. See: Sullivan, Wallace, and Fiuharty, L. W., Swine. Swine Enterpnse Efficiency Study,
County, California, A%ncultural Extension Service of the Umvemty of California and U. 8. Dept. of Agr., Mlmeqr

graph report. Marc 1 1929toFebruary28 1930.

t was

unds of grain, 0.82 po\mds oi' raisins or other dried fruit, 0.78 pounds of skimme
of other feeds 0 98 pounds of digestible nutrients from pasture, and 0.12 pounds from garbage. This is the equivalent of
four pounds of digestibie nutrients per pound of pork produced in the rural counties. It is  presumed that the same amount

of digestible nutrients per pound of pork will be required in
cent from garbage and 10 per cent from grain, which is the equivalent of 3.6 pounds of

ge ration was fed per pound of pg&k produced in the rural counties: 2.74

milk, 0.08 pounds of hay, 0.09 pounds

the urban counties. 'This is apportioned as follows 90 per

and 0.40 pounds of digestible nutrients from grain (0.50 pounds of grain) per pound of pork produced in the urban counties,

Slaughter for each year was segregated into that portion originating from the urban counties and that portion produced
in the rural counties on the basis of the distribution of hog population as shown by the census. The rations outlined above
were then applied to these slaughter figures to arrive at an es',u‘mf.e of requirements,

TABLE 55
ESTIMATED SLAUGHTER OF CALIFORNIA-PRODUCED SWINE, 1922-1929

Numbers of swine in thousands Live weight

(e
Yﬂf ucea swine

Total thpmen& California :ll)“‘)“gh“a";

Califopnia |  Produced of pounds
1022, 1,310 4 838 152,616
1923 1.468 71 757 137,774
1924 1360 698 664 120,848
1925 1,265 685 &79 105,378
1928 1188 848 5432 98,644
1027 1,333 655 678 123,306
1928 1641 813 828 160,696
1920 1,681 817 864 167,248

Sources of data and bases of estimates:

Estimated total elaughter for 1025-29 supplied by Geo. A.Scott, Live stook Stahstxomn.
mento, California; for 1922-24 estimated by observing prices, total hog and 1
Census of Manufactures, 1925. Average weight (182 pounds) computed from welghpts and numbers of Californis swine

slaughtered from Census of Manufaotures, 1920, 1925, 1628, §
San Francisco, May 6, 1930.

U. 8. Dept. oqur Saura-

OIII

laughtering and M

i’uture Feed Requirements for Pork Production.

Although pork is produced at a lower expenditure of feed nutrients
than any of the other important meats, the feed used, aside from
~garbage and by-produets, is produced on erop lands, while the greater

g. Imports are from Market
News Service, U. 8. Dept. of Agr., Bur. of Agr. Economm, cooperating with California Department of Agrioulture,
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part of the feed.consumed by sheep and beef could be utilized in no
other way. Increase in hog production in California will probably
depend upon increased supplies of garbage and other by-products. It
is doubtful if this inerease will be such as to more than offset the
more extensive use of these by-products. Table 56 shows a declining
per capita slaughter for California with an increasing United States
per capita consumption. Although the 400 million pounds of digestible
nutrients in grain and eleven million pounds in hay may be exceeded,
the error introduced by this industry is not a serious one, for no matter
how accurately we might estimate future requirements, it is certain
the hog will not have first choice of irrigated land in California.

TABLE 56

ANNUAL PER CAPITA CONSUMPTION OF PORK (EXCLUDING LARD) IN THE UNITED
STATES, AND ANNUAL PER CAPITA SLAUGHTER OF PORK
IN CALIFORNIA, 1922-1929
In pounds per capita, dressed weight

California |United Stahsl California {United States

Year slaughter consumptio_n Year slaughter |consumption
48.1 36.0 65.7

51.5 38.1 68.5

454 44 4 73.9

40.2 42.9 72.8

Sources of data and bases of estimates:

United States %ar capita consumption from U. §. Dept. of Agr., Bur, of Agr. Economics, “‘Statistics of Meat Production,
Consumption and Foreign Trade in the United States, 1900-1929.” Preliminary Report, April, 1930, Table 6, page 8.
California per capita slaughter based upon Table 52 and estimated California population.

FEED REQUIREMENTS FOR PRODUCING CALIFORNIA PCULTRY

L ]

Nearly a tenth of all feed produced in California, exclusive of
pasture, is fed to poultry. Unlike most of the other California live
stock industries, poultry is on an export basis. That is, there is, in
excess of California demand, an additional amount available for
eastern shipments.” In the case of products of the dairy and sheep
industries, shipments into the state more than offset shipments to
eastern markets. The wide range in the production of eggs per hen
in the flocks of California indicates an opportunity for improvement
which may very greatly influence the feed requirements for egg
production in the future. If egg production per hen is increased to
a point now maintained or exceeded by many of the better California
flocks and if needs for protein in the human diet are reduced to the
degree indicated as possible in Table 40 of Chapter V, the need for land
for maintaining the California egg production at the same percentage of
United States production as now prevails, would be less in 1970 than
now. Trends in the consumption of meats, however, already discussed
in Chapter V, would lead to the conclusion that the reduetion in the
consumption of protein.foods shown in Table 40, is probably more
drastic than is to be expected. But the possibility of reduced feed
requirements per 1000 eggs produced is an important element in making
estimates for the future. '

- Cost of production studies made by the Extension Division of the
University of California, together with eensus data on production of
eggs and numbers of chickens, and data on egg shipments supplied by
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Professor E. C. Voorhigs, of the University of California, have made
possible approximate ‘estimates of feed requirements for the poultry
industry. L -

Poultry feed is used:to produce eggs and meat for market, to increase
the flocks of the industry, which in recent years has been a rapidly
growing one, and to replace hens lost through mortality. Those culled
for the purpose of flock improvement augment the meat supply. The
estimates given in Table 57 include feed requirements for the poultry

"industry during a period of rapid expansion. Projections into the
fature should be made with this in mind. If the rate of expansion
decreases, less feed will be required per 1000 eggs produced. It is
estimated that for the years between 1922 and 1929, from 6 to 7 per cent
of the feed used in the poultry industry went into flock increase.

The segregation given in Table 57, based upon feeding practice in the
state, is for the purpose of eliminating that part of the feed already
accounted for in other live stock industries, and to make a somewhat
closer approximation to yields of feed' nutrients per aecre than could
be done by considering the total grain requirement without segrega-
tion* For use in estimating land requirements, the miscellaneous
feeds, consisting largely of meat and milk, are subtracted from the total.
The basis of these figures is given in more detail in Table 58.

‘While the cost of production studies forming the background for the
items in column 2 are for flocks which are better than the average, the
estimates given are the results of determinations of feed requirements
for flocks of varying egg-producing power per hen. Estimates were
thus made possible for the egg production per hen corresponding to the
state average. In the case of the other live stock industries, with the
exception of the dairy industry, the feed requirements for the earlier
vears of the past two decades were estimated on the basis of number
of animals. For the poultry industry egg production constituted the
means of estimate.

Future Feed Requirements for Poultry’ Production.

The California population consumes about 20. dozens of eggs per
capita per year. Trends in egg consumption in the United States indi-
cate that no reduction can be expected in the near future. The Cali-
fornia population of 1970 will, therefore, require between 320 and 400
million dozen, about three times the present production. Shipments
from California, however, have increased during the. past eight years
from 9.8 to 24 million dozen.® What they will be in 1970 the best
statistics will not reveal, butiit seems that 10 per cent of the California
produetion, or 40 million dozen, should be a very conservative estimate,
bringing the California’ production in 1970 up to between 360 and 440
million dozen. On the basis-of estimated feed requirements, reduced
for a probable inerease in'output per hen and eliminating miscel-
laneous feeds derived :from by-products acecounted for in other
estimates, the poultry industry in 1970 should require between 1300
and 1600 million pounds of nutrients to be derived from grain.

* The percentages given in the second column would of course vary from year to
year. It is doubted if a more precise segregation on the basis of exact rations fed
each year would lead to results sufficiently more accurate to justify fleld studies and
the labor of such detailed calculations. The feed (mostly meat and minerals)
represented by the miscellaneous group, although included in the total feed require-
ments for all live stock summarized in Table 57, has not been included in the esti-
mates of irrigated land utilized in producing feed for California live stock.



TABLE 57
ESTIMATED FEED REQUIREMENTS FOR CALIFORNIA POULTRY, 1922-1929
In millions of pounds of feed and of digestible nutrients in feed

Kind of feed Per

1922 1923 1924 1925 1926 1927

Nutri- | peoq | Nutri [ poog Nutri- Feed | Nutri- | pooq N;:%l:— Yeed | Nutti | poed

86T

Sources of data and basls of sstimate:
Total nutrients are from Table 54. . .
The “University of California Poultry Ration” lied by the Extension Service, University of Californin, was reduced to a percentage besis,  These percentages were multi
requirements to obtsin approzimate amount of different kinds of nutrient feed used. In applying these esti to the det jon of land 1t is clear that the tota

figure and that a small error in the percentage of one kind of feed or another should be insignificant in conversion of nutrients to acres.

SAOYNOSHY JHALVA. Jd0 NOISIAIQ
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- - TABLE 58
BASIS OF ESTIMA’[ING FEED REQU,IREMENTS FOR CALIFORNIA POULTRY 1922-1919

1 2 3 ]
Year Average  |Pounds of nutri- Egg _ [Total nutrients
ents required | production in required in

ez
production Jm 1,000 thousands of millions
osen eges

per hen dosens of pounds

1922, 112 6,410 88,479 567
1923, 17 6,270 03,955 591
1924, 122 6,120 97,927 599
1925. 127 5,990 106,540 638
19286 132 5,840 114,416 669
1927, 137 5,700 122,676 699
1928, 142 5,500 132,605 737
1929, 147 5,400 134,265 725
Sources of data:
o1 Column 1. Determined by straight line trend down through average egg production for 1920 and 1925 and extended

Column 2 tZl!s:sed on snalyzis of original data collected by the, B ion Division, Uni y of California, in poul-

udi

Column 3. Egg productlon. 1922-1929, was computed as follows: California per capita _consumption for 1924 was
eompnted on the basis of estimated 1924 California populnuon and 1924 eag prodnchon from U. 8. Census of Agriculture
1925, minus shipments out of California. This per capita with figures, form the basis
of California consumption 1922-1929, and to this was added out-of-state shipments.

Column 4, Column 2 x column 3 x 12,

e THE RETIREMENT OF THE HORSE

Substitution of motor horsepower for animal horsepower is one
of the outstanding trends of recent years. The retirement of the horse
is pointed to as an important cause of overproduction. It has been
estimated that more than a quarter of the increase in agricultural
production in the United States from 1920 to 1925 was brought about
by the release of crop land from the production of horse feed.

The number of horses and mules in California in 1929 was less than
60 per cent of the number in 1909. The ratio of colts to horses has
continued downward, indicating a further decline for the immediate
future. The decline during the past decade has been at the rate of
155,000 horses and mules per decade. This rate, if continued, would
exterminate the horse and mule, so far as California is concerned, in
less than 19 years and would add the equivalent of 350,000 acres of
irrigated land to the harvested crop aereage of the state. But it would
seem unlikely that the horse would completely disappear in two
decades and that a slower decline than has taken place during the past
decade is likely to characterize the trend of the next 20 years.

During the past two decades a sufficient area of land formerly pro-
ducing feed for horses has been released to have taken care of 61 per
cent of the increase in feed requirements for the dairy industry.
Although for the most part, the same types of feed are not utilized by
horses and beef cattle, it is interesting to note that the feed made avail-
able by the reduction in the number of horses would have supplied the
entire amount represented.by the increase in the demands of the beef
cattle industry or would nearly have supplied the additional amounts
required by the rapidly inereasing number of sheep. Of the increase
during the two decades in feed used by all live stock enterprises, other
than horses, the feed released by horses has provided more than 23
per cent.
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In Table 59 the feed requirements for horses from 1922 to 1929 are
given. Because of the wide interest in the effect of the reduced num-
ber of horses upon the agricultural industry as a whole, particular
care was exercised in obtaining figures on the trend in the consumption
of horse feed. Account has been taken of changes in the ratio of
horses to colts and the resulting change in feed requirements per
horse. In using these estimates in constructing Table 61, the larger
numbers of colts in the earlier years was again considered. In 1910

TABLE 59
ESTIMATED FEED REQUIREMENTS FOR CALIFORNIA HORSES AND MULES, 1922-1929

In millions of pounds of digestible nutrients

Year Hay Grain Pasture Total

1022 e ccemeee 1,987 91 250 2,328

9: 1,921 87 242 2,250
1924 ,854 84 234 2,172
1825 1,788 81 225 .09
1926. JE L7186 78 218 2,010
1927 1,856 75 208 1,938
1928, 1, 72 199 1,848
1929, ,91 69 190 wi(

Sources of data and bases of estimates:

Esti of feed requi 1ts for horses were obtained from a number of sources, based upon records of rations actu-
ally fed. Data from these studies were used in conjunction with tables given by Henry and Morrison (Henry, W. A., and
F. B. Morrison, Feeds and Feeding. Appendix. Table 3. 1922) to compute the nutrient content of the feeds in each
case. Following are sources with the rations in each reduced to d ibl ients:

Cooper, M. R., Cost of Keeping Farm Horses and Cost of Horse Labor. U. 8. Dept. of Agr. Bul. §60. July 9, 1917,
(A study of records for 316 horses on 27 farms in Illincis, Ohio and New York,) Digestible nutrients required per horse
per year, in addition to 97 days pasture per horse per year, 5,804 pounds.

Williams, J. 0., and Earl B. Krants, Care and Management of Farm Work Horses. U. 8. Dept. of Agr. Farmers’ Bul.
1418, Issued June, 1914. Revised Nov., 1925. Digestible nutrients required per 1,000-pound horse per year at medium
work all year, 6,482 pounds. ) B

Bell, G. A., and J. O. Williams, Feeding Horses. U. 8. Dept. of Agr. Farmers’ Bul, 1030. Dec., 1916. Digestible nutri-
ents per 1,000-pound horse per year at light work entire year, 5,476 pounds. *

ooper, M. R., and J. O. Williams, Cost of Using Horses on Corn Beit Farms. U, S. Deﬁt. of Agr. Farmers’ Bul. 1298,
1922. In this study rations are given for maintenance only, light work, medium work, and heavy work. Applied to Cali-
fornia conditions—170 days at medium work and 195 days idle—a requitement of 6,025 pounds of digestible nutrients
per horse per year is indicated. . i L.

Adams, R, L., Cost of Work Horses on California Farms. California Agr. Exp. Sta. Bul. 401. 1926. Digestible
nutrients required per horse per year, 6,326 pounds. The data in this study were taken from the records of 187 Cali-
fornia farms on which cost data were collected for 812 work horses. The average time at work per horse per year is 1,527
hours or 170 nine-hour days. On these farms an average of five months of pasture replaced 1.7 tons of hay. The complete
average ration per horse per year is as follows: Hay, 5.4 tons, containing 5,400 pounds digestible nutrients; grain, 308
pounds, containing 246 pounds; pasture, two months, containing 680 pounds (five months’ pasture==1.7 tons of hay).

On the basis of the above studies, the following ration per horse per year was used in determining feed requirements
for California horses and mules: Hay, 10,244 pounds, containing 5,122 pounds digestible nutrients; grain, 291 pounds,
containing 233 pounds; pasture, two months, containing 645 pounds. Total, 6,000 pounds digestible nutrients.

This ration was.apglqu to the estimated number of horses and mules in the state to determine feed requirements
for horses and mules in California from 1922 to 1929 inclusive. The trend in the ratio of colts to horses has made a differ-
ence in feed requirements, A correction has been applied to these estimates, therefore, to correct for changes in this ratio.

colts were 13.5 per cent of the total number of horses and mules. By
1920 this had dropped to 10.5 per cent, and in 1925 to 5.7 pér cent.
The average number of pounds of nutrients in feed per horse (includ-
ing mules and colts) has varied from 5421 in 1910 to 5566 in 1929.
These estimates of feed requirements applied to the number of horses
given in Table 60 were used, together with estimates for other live stock,
in constructing Table 61.

SUMMARY OF FEED REQUIREMENTS FOR ALL LIVE STOCK

The detailed studies of feed requirements for each of the live stock
industries from 1922 to 1929, inclusive, were used in extending the
estimates back to 1909. It has already been stated that this was done
on the basis of the number of animals in all cases except for the dairy
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and poultry industries. Estimates for these were extended back on
the basis of statistics on the volume of the produet. A summary for all
important groups of live stock is given in Table 61. This table is
important not only from the standpoint of the facts revealed as to
comparative trends in feed requirements, but it also serves as a means
of estimating the trends in the feed supply derived from different
kinds of feed.

Attention has been called to the significance of the trend in amounts
of feed used by horses. Plate XL, which is based upon Table 61, shows
the resultant of the trends in feed used by all the different groups of
live stock. The increase in total feed requirements in the 20-year
period was 26 per cent. During the same period California population
increased 138 per cent. The slight increase in requirements for beef
cattle, because of the growth in the practice of fattening of feeders
Shlpped in from other states, and the decline in home produced pork,
stand out as important elements which, with what has already been
said about horses, explains the low percentage of increase for the total.
Feed used by dcmlry cattle, sheep, lambs and pouliry, has increased
nearly 75 per cent, while that used by the beef cattle industry increased
only 28 per cent, and that fed to horses and swine decreased by more
than 30 per cent. .

TABLE 60
NUMBERS OF HORSES AND MULES IN CALIFORNIA, 1909-1930
Numbers in thousands
Year Horses Mules Total Per cent colts

1910. 469 70

1913 - . 503 i)

1914 ———- 498 73

1915. 503 74

19186. 493 70

1917, 468 70

1918, 468 66

1019 . - 435 63

1920. 402 83

1921 376 60

1922 360 61

1923 335 62

1924 335 59

1925 314 56

1926, 302 54

1927. 290 53

1928, 278 52

1829..._. 267 51

1930. 248 45

Sources of data:

For 1910, from U. 8. Census. 1913-1919, from the Yearbooks of the U S Dept. of Agr., 1913, 1815, 1016 and 1918,

1920-1930 from U. §. Dept. of Agr., Bur Agr Crops and N

Relation of Feed Utilization to Requirements for Irrigated Land.

The detailed studies of feed utilization from 1922 to 1929 have made
possible an approximate segregation of feeds according to kinds. This
segregation is given in Table 62, and is shown graphically in Figure 1
of Plate XLI. It will be noticed that the totals are approximately the
same as in Table 61. A number of important observations should be
made with respect to this illustration. Crop land supplies about half
the feed required by California live stoeck. The proportion of feed
contributed by erop land has inereased from a little less than half of
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TABLE 61
TRENDS IN FEED REQUIREMENTS FOR CALIFORNIA LIVE STOCK, 1909-1930
In millions of pounds of digestible nutrients

. Horses
Dairy Beef .
Year attle | cattle ;&L Sheep Swine Poultry Total
2,353 3,610 2,908 1,700 632 240 11,443
1914 2,640 3,150 1,710 785 375 12,560
1919 2,925 4,185 2,705 1,782 740 5 83
1922 e e 3,310 4,390 2,328 1,908 B 565 13,081
9 3,440 4,453 2,250 1,970 552 580 13,245
1924, 3,670 4,508 2,172 2, 525 610 25
1925 4,653 2,075 2,122 500 638 13,588
1926 3,830 4,595 1,9 2,215 508 850 13,785
1927 . 3,060 4,610 1,610 2,320 525 675 14,000
1928 4,085 4,626 ,840 2,435 550 700 14,235
1929, 4,200 4,625 1,770 2,555 580 725 14,455
Basls of estimate:

. This table has been constructed from data given in Tables 42 to 60, inclusive, and isties on bers of animal
nnd uction of butterfat and eges. The estimates given in this table are trend ‘values ot d by hicall; th,

e results given in the basic tables referred to.

- the total in 1909 to a little more than half in 1929. Concentrates are to
some extent imported and to some extent by-products of erops produced
on irrigated land. On the whole they are of secondary 1mportance from
the standpoint of irrigation, but are gaining in importance in their
proportion to the total. This is more than offset, so far as the use of
irrigated land for live stock is concerned, by the gain of alfalfa over
the other hay crops. Although the combined acreage in hay decreased
22 per cent from 1909 to 1929, the feed value of hay increased 30 per
cent. This is because of the inereasing proportion of alfalfa hay in
the total.

The resultant effect of these changes in the source of feed upon
requirements for jrrigated land is shown in Figure 2 of Plate XLI and
Table 64. It is estimated that in 1929 the irrigated crop land in Cali-
fornia used in producing feed ‘for live stock amounted to 1,287,000
acres, a net increase of 185,000 acres, or 17 per cent, in the decade 1909 .
to 1929. It must be remembered that as this report is being written
the results of the 1930 census of irrigation are not available. We
have, however, the trends in the utilization of land for different crops
described in Chapter IV, a survey by the State Engineer of irrigated
areas in the San Joaqum and Sacramento valleys in 1929, percentages
and acreages of the different crops irrigated in 1909 and 1919 and
estimates of the total feed requirements segregated by kinds of feed.
These have been useful in estimating -and checking the results of
estimates of the irrigated area in 1929,

Future Requirements for Irrigated Land for Live Stock.

1f the production of fruit should become highly profitable and if
land should become very scarce, the entire live stock industry of 1970
could subsist on an irrigated acreage of 328,000 acres less than it unsed °
in 1929, In other words, we could get along, if forced to, with two-
thirds of our present alfalfa acreage. To do this we would have to
buy all our butter and cheese from other states, increase the butterfat
production per cow from an average of 237 to 275 pounds, reduce the
amount of roughage per cow from 30.6 to 20 pounds per day (out of
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TABLE 62

TREND IN NUTRIENT REQUIREMENTS FOR CALIFORNIA LIVE STOCK, 1909-1929, SHOW-
ING APPROXIMATE PROPORTIONS DERIVED FROM VARIOUS TYPES OF FEED

In millions of pounds
Pasture
Other . All and
Year Alfalfa hay] Grainhay | tame Wild hay | Grain concen- miscel- Total
hay trates! laneous
o
1,650 2,150 250 1,050 6,060 11,450
2,200 1,800 250 1,450 6,625 12,550
2,600 1,525 250 1,875 6,590 12,840
3,150 1,250 275 1,776 8.575 13,200
,350 1,250 225 1,675 6,525 13,250
3,540 1,260 200 1,790 6,450
3,735 1,190 240 1,820 6,375 13,560
3,925 1,140 235 1,900 6,375 13,775
4,100 1,150 250 0. 6,375 3
4,226 976 250 2,150 8,425 14,2256
4,325 925 225 2315 6,460 14,450

1 Including grain.

Sources of data and basis of estimate:

‘The segregation has been mxde on the assumption that the hay shipped out of the state is negligible in quantity com-
pared to the total consumption in the state, Hay production from 1909 to 1929 was converted to its equivalent in pounds
of digestible nutrients. From a study used by producers of livestock and farm management investigations it has been
possible to determine an approximate trend in the amount of concentrates fed to hva'.ock from 1922 to 1929. The resulta
of these determinations are given in Table 63. The have been into two groups—grain and other
concentrates. The sum of the nutrients in hay and concentrates has been subtracted from the total feed reqlurement.s
It is obvious that this residue represents the feed supplied by pasture lands and a small amount of
stubble, ete. This has given 2 means of measuring approximately the feed value of our grasi lands. These are of widely

- varying character, however, and pasture acreages have not remained constant. -Mr. T.I. Li, in aiding preparation
of the report, has estimated the acreages in pasture of various kinds from 1870 to 1929. On the basls of the detailed esti-
mates of feed requirements for the period 1922 to 1929, and these trends.in pasture d by
carrying capacities, the trend in feed supplied by ¥a.sture was carried back to 1909. It remnmetron]y to subtract the
sum of nutrients su;iplled by pasture and by hay from the total requirements to determine for 1909 that part derived
from eoncenmtbﬁs table indirect process of this evaluation will be much better understood by observing Plate XLI, which
is based upon e

TABLE 63

DIGESTIBLE Nlﬁ'RIENTS FROM GRAIN AND OTHER CONCENTRATES FED
ANNUALLY TO CALIFORNIA LIVE STOCK, 1922-1929

{Injmillions offpounds
Grain
1922 1923 1924 1925 1926 1927 " 1028 1929

137 158 183 206 231 259 288 315

10 1 13 14 14 13

91 87 81 78 75 72 69

i8 18 18 17 18 18 18 18

308 280 245 214 201 250 305 319
410 428 434 462 484 506 534 526
963 980 974 991 1,025 1,122 1,229 1,259

259 208 342 386 431 481 530 580
74 94 105 118 135 146 151 131
68 1 78 80 87 87 96 97
94 85 75 85 60 76 93 96
156 163 165 176 185 103 203 200
Total other con- -
centrates. .o~ 651 71 765 825 898 083 1,073 1,104
Total concentrates.| 1,614 1,691 1,739 1,816 1,923 2,106 2,302 2,363

10—80874
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TABLE 64

ESTIMATED TREND IN IRRIGATED ACREAGE UTILIZED IN PRODUCING FEED FOR
CALIFORNIA LIVE STOCK, 1909-1929

In thousards of acres
Year Alfalfa hay Other hay Grain Total
1908. 367 282 43 702
1914. 462 292 148 902
1919. 657 293 252 1,102
1929, 75 196 316 1,287

Sources of data and basls of estimate:

This table has been constructed on the basis of the trends in the utilization of land for different crops described in
Chapter 1V, s survey by the State Engineer of irrigated areas in the San Joaquin and Sacramento valleys in 1929, per-
centa.ges and acreages of the different crops irrigated in 1909 and 1919 (14th Census of the U. 8., State Compendium

., Table 18, pp. 106-7), and estimates of the total feed requirements segregated by kinds of feed given in Table 62

which the roughage for the other animals in the herd would have to
be fed) and if irrigatéd land was not available for the production of
concentrates then grain, cottonseed or other concentrates would have
to be shipped in from other countries or states, or grain from our dry-
farmed ‘areas used.. The entire feed now consumed by horses would
have to be utilized for other live stock, and the feed provided by -
pasture and miscellaneous forage increased more than 60 per cent. -
This increase is anticipated by those familiar with range conditions. :
Part of this increase would come from the eradication of poisonous
weeds, construction of stock watering facilities and protection of the °
range from overstocking. Much of the expected increase would come
£rom more complete utilization of waste feeds and pastures within
arms.

‘Whether needed supplies of butter and cheese are prov1ded by ship-
ments from sources outside the state or by the development of addi-
tional acreage in California, costs will be higher unless there is further
marked increase in the efficiency of producing dairy products. The
reduction in the amount of feed required per pound of butterfat pro-
duced has not been accompanied, in California at least, by material
reductions in the cost per pound of butterfat. If costs were to continue
the same, present California producers would not have the prices of
their products reduced by an increase in the amount of butterfat
marketed if present per capita consumption of butterfat in California
were not exceeded, and if conditions of demand for the products of
the dairy industry remain the same as the average of recemt years.
There is no assurance that costs of production and the per capita
demand for dairy products will remain the same as they have been in
the recent past. There is, however, no definite means of estimating
what the changes will be. Of the two alternatives presented, that of
producing only the non-importable products, or that of producing the
same per capita amount of butterfat as at present, the latter seems the
most prebable.

If we should continue our present per capita production, import
the same proportion of butter and cheese as in 1929, feed the same
amount of roughage per cow as in 1929, keep one-fourth of the horses
now in the state (a purely arbitrary figure), but increase the production
per .cow to 275 pounds, we should need, in addition to the feed now
produced, the amount to be released by horses and that which would be
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added by increased pasture productivity, or the equivalent of 1,450,000
acres of alfalfa, for roughage alone.

In the case of the concentrates, the caleulation of requirements for
irrigated land is not so simple. About half of our concentrates now
come from cottonseed and imported produets. The other half comes
from grain, about 22 per cent of which is produced on irrigated land.
As irrigated land becomes scarce the percentage of irrigated grain to

-the total should decline. Past trends support this conclusion. If the

percentage of irrigated grain by weight of product should remain at
about one-fifth of the total production we should use the yield from
nearly 600,000 acres of irrigated land in 1970. It is doubtful if
irrigated land will be used for gram production to that extent in
1970. The irrigated cereal acreage in 1919, exclusive of rice,  was
456,975 acres, or about 18 per cent of the acreage of the same crops
for the state as a whole.

In view of the fact that non-irrigated grain and other concentrates
are so easily substituted, it is doubted if extreme accuracy in this par-
ticular item is important. The grains used for feeding live stock,
weighted according to their importance for that purpose, yield about
877 pounds of digestible nutrients per aere. This is for irrigated and
non-irrigated land. Yields of grain on the irrigated lands average about
20 per cent greater than on non-irrigated land when weighted accord-
ing to their importance for live stock feed. Irrigated grain can be
expected to produce about 1000 pounds of digestible nutrients, while
alfalfa yields 4310.

It is estimated that under the condition stated, we should be able to
add 362,500 acres of irrigated alfalfa or its equlvalent to our agrieul-
tural land during each of the next four decades without upsetting the
prices of live stock products. This figure should not be considered
as final, however, until we have considered the requirements for fruits
and vegetables. The requirement for live stock can be cut down if
necessary by reducing the amount of roughage per cow by 30 per cent,
or by importing a greater percentage of butter and cheese.
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CHAPTER VII

I.A_ND.' REQUIREMENTS FOR THE PRODUCTION OF FRUITS,
VEGETABLES AND MISCELLANEOUS FIELD CROPS

The growth of the fruit industry in California is dependent to a
large extent upon the growth of United States population, upon the per
capita consumption of fruit by that population, and upon the extent
to which foreign markets for California fruit can be expanded. A
consideration of the long time outlook for the California fruit industry
as a whole involves a somewhat different procedure than would be
followed for any particular kind of fruit. The demand for one kind
of fruit is influenced by changing tastes for others. Over expansion in
one fruit industry may curtail the acreage planted to another. One
fruit crop may be in a bad state economically, while another one
thrives. Each of the different fruits has certain inherent economie
characteristics, and each has problems to be worked out by those
engaged in its production. While these problems are related to the
general problem of land requirements for the fruit industry as a whole,
it is not necessary to go into the details of analysis of the economic
situation of each individual fruit industry for the determination of
land requirements for all fruits. Some consideration should be given,
however, to the extent to which individual fruits may affect or be
affected by the expansion of the total acreage of fruits.

It was pointed out in Chapter V that, although there has been con-
siderable evidence of increased per capita conmsumption of fruit in
recent years, the trend in per capita consumption has probably not
been rising so rapidly as is indicated by the tendency in reeent years.
Furthermore, the trend in per capita production has in it the element
of foreign trade and may remain horizontal, even though there may
be actually an upward trend in per capita consumption.,

The method used in estimating future land requirements for the
fruit industry, as finally decided upon, after careful consideration of
available data, has involved the assumption of a future constant per
capita production of fruit in the United States. This assumption is
Justified by statistics of fruit production. Future United States
production has been estimated by multiplying estimates of future United
States population as predicted by the Scripps Foundation by the
United States normal per capita production. This population prediction
is described in Chapter II.

The trend in California production of fruit in per cent of United
States production, projected into the future and multiplied by the
estimates of United States production, counstitutes the final step in esti-
mating future California production. This estimate, in turn, is used
as an index of acreage requirements for the fruit industry. The irri-
gated land requirements for the California fruit industry are estimated
on the basis of the trends in the area of irrigated and non-irrigated
fruit lands desecribed in Chapter IV.

A joint analysis of fruit production in California and in the United
States made with Dr. S. W. Shear, of the California Agricultural
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Experiment Station, has revealed important facts which are pertinent to
the analysis of California’s need for irrigated land. A 20-year series
of data on the production of individual fruits converted to a fresh-fruit
basis and eompiled by Dr. Shear * constitutes the basis of this study.

California Fruit Production.

The production of California temperate zone tree fruits has increased
from about 1400 million pounds in 1909 to more than 3800 million
_ pounds in 1928. While temperate zone fruits were making this increase
in volume of production, sub-tropical fruits inereased in volume nearly
three times. The volume of production of all orchard and vineyard
fruits reflects this rapid growth increasing from about 4000 million
pounds in 1909 to nearly 12,000 million pounds in 1928. In 1929 fruit
production throughout the state fell off considerably. While the fruits
- were thus expanded in volume of production, almonds and walnuts
combined increased in production from an output somewhat in excess
. of 20 million pounds in 1909 to more than 120 million pounds in 1928.
Inasmuch as pounds of fresh fruit are not exactly comparable with an
equal weight of nuts, it has been thought best to carry out future
estimates on the basis of the fruits alone, bringing the percentage of
nuts into the picture by using the future trend of fruit production as
an index of fruit and nut acreage. These trends are shown graphically
in Figures 1, 2 and 3 of Plate XLII. The data from which these illus-
trations havg been constructed are given in Table 65.

United States Fruit Production.

In Table 66 are recorded the summarized United States production
figures for grapes, citrus and temperate zone fruits. During the period
1909 to 1929, in which California temperate zone tree-fruit production
was more than doubled in volume, United States production of the same
fruits remained fairly constant. It is true that there have been wide
variations from year to year and there was evidently a cyclical varia-
tion. In 1914 and 1926 United States production of temperate zone
fruits reached maximum heights. In 1926 the production reached a
higher point than in 1914, but the average production of temperate
zone fruits for the three years, 1913, 1914 and 1915, was slightly
_ greater than the average produection for 1925, 1926 and 1927. The
: average production for the years 1918, 1919 and 1920 was more than
- 2000 million pounds less than the averages for the other two periods
- mentioned above. Although the production of temperate zone fruits
" did not inerease appreciably ‘during the past two decades, that of grapes

and citrus more than doubled. This is to a large extent a reflection

of what took place in California with respect to these fruit crops.
~ Cyelical variations in United States production of temperate zone and

sub-tropical fruits are brought out in the three illustrations of Plate
XLIIL.

* Dr., Shear’s study, Fruit Production, Consumption, and TUtilization in the
United States, now in preparation, will be pubhshed as a bulletin of the California.

Agricultural Experiment Station.
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TABLE 65
CALIFORNIA PRODUCTION OF SUB-TROPICAL AND TEMPERATE ZONE FRUITS
In millions of pounds
Sub-tropical fruits Temper-
Tempez- ate sone
Year ate sone snd
Grapes | Grapes, n sub-trop~
Grapes Citrus Figs and citrus fruits ieal fruity
citrus and figs combined
1,718 981 24 2,607 2,721 1,409 4,130
1910. 1,671 1,873 23 3,040 3,072 1,265 4,337
1911 , 1,212 a3 2,853 2,886 1,400 4,286
1912, 1,872 552 30 2,424 2,454 1,775 4,220
1913, 1,769 1,455 30 3,214 3,244 1,198 4,442
1914 2,118 1,415 39 3,538 3,572 1,745 5,317
1915. 2,308 1,384 52 3,690 , 74! 1,117 ,459
1916. 2,022 1,773 59 3,795 3,854 ) "y
1917. 2,444 796 52 3,240 3,292 2,153 5,445
1918, 2, 1,712 55 3,895 3,950 1,655 5,
1919 2,660 y 72 4,085 ,15 2,548 8,705
1920. 2,546 1,003 74 4,539 X 2,008 6,621
1921 2,200 1,236 58 3,436 3,404 1,804 5,388
1922 3,612 094 71 5,308 5,377 2,637 7914
1923 4,060 2,216 6,276 6,339 2, ,9
1924 3,070 1,675 55 4,745 2 2,411 7.211
1925, 4,100 2,279 64 6,379 6,443 2,577 9,020
1926, 4, 2,589 78 6,847 6,925 3,246 10,171
1927. 4,812 ,103 6,916 6,098 3,361 h
1928, 4,732 3,360 81 8,002 8,173 3,804 11,977
1929, 38,602 2,173 102 5,875 5,777 2,384 8,161
Sources of data:

This table i the result of a joint snalysis made with Dr, S. W. Shear, Division of Agricultural Economics, Uni~
yersity of California, of data compiled by the latter. A similar, but more detailed analysis, together with data on
individual fruits included, sources of data and methods of compx]atmn, will appear in Shear, 8. W., Fruit Production
Consumption and Utilisation in the United States, California Agr. Exp. Sta. Bulletin (in preparahon)

All data are compiled on the basis of fresh-fruit equivalent. Temperate sone fruits include cherries, pears, apricots,
lpﬁles. peaches, fresh plums and prunes. The vinifera grape, whlch meludes most of Californis’s varieties, citrus fruits,

figs comprise all but & very small percentage of California’s pical fruit Ollvs. avo-

cados, dates and & few other sub-tropical erope utilise a very small of the sub-trop
TABLE 66
UNITED STATES PRODUCTION OF GRAPES, CITRUS FRUITS, AND OF TEMPERATE
. : ZONE FRUIT
In millions of pounds
Temperate
. Temperate Grapes and
Yoar Gropes | Citme | (RS | Ve | peenesnd

1909 2,307 1,538 9,880 3,845 13,725
1910. 2,073 1,871 10,190 3,044 14,134
1911 2,218 1,739 13,114 3,958 17,072
1912, 2,423 1,315 15,109 3,738 18,847
1913 2,146 2,311 10,102 4,456 14,558
1014 K 2,411 15,932 5,061 20,993
1915. 3 - 2,310 15,430 5,014 20,44
19186. 2,379 2,815 12,326 5,104 17,519
1917, 2,855 1,542 11,901 397 16,298
1918 2,476 2,705 11,027 5,181 16,208
1019 5 2,540 11,323 5,661 16,984
1920. 3,046 2,730 14,888 ,776 3
1921 2,424 2,422 7,722 ,846 12,568
1922 4,162 3,186 14,620 7,348 21,968
1923 4,455 ,008 13,040 8,553 22,493
1924 3,665 3,364 12,800 6,919 19,809
1925, 4,404 3,657 12,508 ' 8,0 20,669
1926. 4,877 ,167 17,774 9,044 26,818
1927 5,210 ,448 10,736 8,658 19,394
1028, 5,342 5,501 14,953 10,843 25,706
1929 041 3,686 1,1 s 18,893
Sources of data:

This table is the result of a joint analysis made with Dr. 8. W, Shear, Dms!on of Agricultural Economics, Uni-
versity of California, of data com}nled by the latter. A similar, but more detailed a together with data on
individual fruits included, sources of data and methods of compilation, will appear in Shear, S. W., Fruit Probuction, .

Consumption snd Utilisation in the United States, California Agr. Exp, Sta. Bullebm (in prepanhon)
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Plate XLII

PRODUCTION OF CALIFORNIA ALMONDS AND WALNUTS COMBINED
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Ratio of California Production to United States Production
of Orchard and Vineyard Fruits.

Tigure 1 of Plate XLIV and Table 67 show the California production
of important orchard and vineyard fruits in per cent of United States
produetion of the same fruits. The average percentage for grapes
increased from about 75 in 1909 to more than 92 in 1927, and then
dropped to 87; for grapes and citrus combined from about 70 in 1909
to 80 in 1927, dropped to 73 in 1929. The ratio of California citrus
fruit produection to the United States production of citrus fruits has
declined slightly. The percentage for temperate zone fruits has
increased from abouit 14 to approximately 31 in 1927, dropped to 21 in
1929, while for all orchard and vireyard fruits combined the trend of
this percentage has inecreased from 30 to 43.

The projection of this trend into the future constitutes one of the
most difficult steps in the procedure of estimating future land require-
ments. Figure 1 of Plate XLIV shows two possible projections. The
line forming the upper margin of the shaded portion of the illustration
is the estimated California production, in per cent of that of the
United States, which would be required if California should provide
all of the increase in the United States during the next 40 years. The
horizontal line forming the lower margin of the shaded area is the
average California production, in per cent of that of the United States,
for the past five years. These are not presented as upper and lower
limits of probable future production. There could occur an actual
reduction in the acreage of fruit in the United States outside of
California, which would make it possible for California to exceed, the
estimate indicated by the upper line. On the' other hand, there might

TABLE 67

PERCENTAGE RELATIONSHIP BETWEEN CALIFORNIA AND UNITED STATES PRODUC-
TION OF ORCHARD AND VINEYARD FRUITS, 1909-1929

G d T Temperage
TApes an N 'emperate s0De an:
Year Grapes citrus Citrus sone fruits sub-tropical
fruits
1909 74.38 70.14 63.78 14.26 30.09
1910 77.31 73.38 12 41 30.68
1911 73.95 72.08 69.70 10.68 25.11
1912 77.26 64.85 41.98 11.75 22.44
1913 82.00 72.13 62.96 11.86 30.51
1814 79.92 69.81 58.69 10.95
1915 85.28 73.59 59.91 11.13 26.70
1916 84.99 73.07 62,98 13.67 31.61
1917 85.60 73.69 51.62 18.09 33.41
1918 88.17 75.18 63.29 15.01 34.58
1019 85.23 72.16 56.10 22.50 39.48
83.58 78.58 73.00 13.49 32.04
1921 - 90.76 70.90 51.03 24.53 42 .87
1922 86.78 72.21 53.17 17.356 36.03
1923 91.13 73.38 54.08 39.92
1924 86.36 68.58 49.79 18.70 36.40
1925, 93.10 79.13 62.32 20.46 43.66
1926 87.31 75.71 62.13 18.26 37.93
1927 92.36 79.87 * 60.99 31.31 53.41
1028, 88.58 74.63 61.08 46.43
1629, 86.58 73.41 58.95 21.36 43.20
Sources of data:

This table is the result of a joint analysis made with Dr. S. W. Shear, Division of ioultural Economies, Uni-
versity of California, of data compiled by the latter. A similar, but more detailed anslysis, together with data on
individual fruits included, sources of data and methods of compilation, will appear in Shear, S. W., Fruit Production,
Consumption and Unlllntlon in the United States, California Agr. Exp. Sta. Bulletin (in nreparahon)
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occur a decline in the ratio of California production to that of the
United States to a point below the average indicated by the lower line.
Those who have investigated the economic situation of the fruit
industries believe that the latter is much more likely to take place.
They point out the possibility of shifts in the relative demand for
different kinds of fruit which might result in a decline in the produc-
tion and consumption of some fruit largely grown in California. No:
such shift is at present indicated by available statistics, however. A
reduction in exports resulting from increased competition from sup-
plies produeed in foreign countries might greatly affect the production
. of prunes- and raisins. This foreign competition may become more
acute as prices rise to more favorable levels. In response to these con-
vineing arguments the lower line has been taken as the basis of future
estimates. It should be remembered, however, that the shaded portion
of the illustration represents production sought by competing areas.
How far California advances into the production of this portion of the
United States output will depend upon a continuation of her com-
parative advantage, low production costs and superior marketing
institutions.

United States Per Capita Production of Important
Orchard and Vineyard Fruits.

Average per capita production of the important orchard and vine-
yard fruits in the United States during the past 20 years has been
about 177 pounds per annum. During the first of these two decades
the average was 173, but the average for the past 10 years has been 182.
The cyclical variation observed with respeet to total produection is
reflected in per capita production. The cycle which has just recently
passed its maximum is probably not complete. - The average for the
past decade, therefore, is probably not comparable with that of the
previous decade. Figure 2 of Plate XLIV and Table 68 show these
variations in per eapita production of fruits in the United States. Per
capita production of temperate zone fruits has been downward, but
there has been an inecrease with respect to grapes and citrus fruits,
which eomprise the major part of the volume of the sub-tropical group.
Although there may be some increase indicated in the trend of the
per capita production of fruit, the average of 182 pounds for the past
ten years seems to be sufficiently high for use in estimating future
produetion when the fact is taken into consideration that this ten-year
period has been one in which the volume of production has been abnor-
m_ally large. This average multiplied by United States population
gives a trend in normal production which ean be projected into thF
future on the basis of United States population.

It will be observed that this average of 182 pounds is eight pounds
less than the average for the three years, 1925, 1926 and 1927. In other
words, there has occurred recently a period of years during which the
production in the United States was above normal. In 1926 more fruit
was produced in the United States than ever before or since. The
year 1929 was the third year of the decline which seems to have set in.

If history of per capita production repeats itself, we may reduce per
capita production to less than 160 pounds before we begin another
frenzied expansion. A per capita production of 155 pounds was
reached in 1929, but that was a year of low yield per acre and the
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Plate XLIII
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Plate XLIV
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TABLE 68

UNITED STATES PER CAPITA PRODUCTION OF IMPORTANT GROUPS OF ORCHARD
AND VINEYARD FRUITS, 1909-1929 '

' Temperate G .
zone fruits, Temperate rapes and .
Year grapes and sone fruits citrus Grapes Citrus
cll’:m combined
1909. 150.0 107.9 42.0 25.2 16.8
1910. 161.7 109.4 42.3 22.3 20.1
1911 180.7 138.8 41.9 23.5 18.4
1912 196.0 157.1 38.9 25.2 13.7
1913 148 .2 102.9 45.4 21.8 23.5
1914 210.5 159.8 - 50.8 26.6 24.2
1915, 202.3 162.7 49.6 26.8 22.9
1916, 170.8 120.1 50.6 23.2 27.4
1917 156.9 114.6 42.3 27.5 14.8
1918. 155.1 105.5 49.6 23.7 25.9
1919 160.7 107.1 53.6 29.5 24.0
1920. 192.4 138.6 53.8 28.4 25.4
1921 115.2 70.8 44 .4 22.2 222
1922 198.5 132.1 66.4 37.6 28.8
1923 199.6 75.9 39.5 36.4
1924 173.3 112.8 60.5 31.1 29.4
1925 178.4 108.8 69.6 38.0 31.6
1926 228.6 151.6 77.1 41.6 35.56
1927 163.2 90.4 72.9 43.9 29.0
1928, 214.4 124.3 90.1 44 .4 45.7
1929, 155.1 91.8 63.5 33.2 30.3

Sources of data:

This table is the result of a joint anslysis made with Dr. 8, W. Shear, Division of Agricultural Economics, Uni-
versity of California, of data compiled by the latter. A similar, but more detailed analysis, together with data on
individual fruits included, sources of data, and methods of compilation, will appear in Shear, 8. W., Fruit Production,
Consumption and Utilisation in the United States, California Agr. Exp. Sta. Bulletin (in preparation).

small figure did not indicate so great a eurtailment in average fruit-
producing power of the orchards of the country.

Future Requirements for Irrigated Land in California for
Orchard and Vineyard Fruits.

On the basis of United States per capita production and the ratio of
California production to United States production, it has been estimated
that the normal demand for orchard and vineyard fruits in California
will inerease during the next three decades at the rate of approximately
a billion pounds per decade. Estimates of demand for acreage, how-
ever, must take into consideration present over-expansion. Table 69
shows the trend in the estimated acreage required for the California
fruit industry.

Between 1910 and 1920 the California bearing acreage of orchard
and vineyard fruits and nuts increased 230,000 acres. During the
same decade the increase in the irrigated acreage of the same fruits
increased 218,000 acres, indicating that two decades ago the prineipal
means of expanding the fruit acreage was by irrigation. It is true that
many orchards have been irrigated that were not then irrigated. In
1909, 36.7 per cent of the orchard and vineyard fruits and nuts was
irrigated, while in 1919, 51 per cent was irrigated.

Acreage expansion in the fruit industry either megns more irrigated
land, or else less irrigated land used for other crops. It is estimated
that the unirrigated acreage of orchards and vineyards is approximately
480,000 acres, and that this will remain fairly constant. There is some
possibility of its declining. If it had remained constant during the last
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TABLE 69

E‘STMATED’ FUTURE TRENDS IN THE DEMAND FOR BEARING ACREAGE OF ORCHARD
AND VINEYARD FRUITS AND NUTS IN CALIFORNIA

Trend
Trend . Trend N
P in demand - . in demand
in demsnd for fruit in demand for fruit
Year f(:lifﬁ"plt in | o1d nut area Year for fruit in and nut area
ons b ons P
in thousands in thousands
of pounds of acres of pounds of acres
1940l 11,323 1,790 | 1960 c.cmmmcmamcaee 13,323 2,110
1950 e ececmammemenn 12,418 1,976 | 1970 oo oaaiaaee 14,043 2,210

Sources of data and basis of estimate: ,

Future United States production was estimated by multiplying United States per capita production (20-year aver~
age) by future population of United States as predicted by the Seripps Foundation ?:ee Chapter II). United States pro-
duction was multiplied by the estimated future ratio of California production to United States production to obtain future
California production. _California production was plotted on semi-logarithmic paper and acresge trends of sub-tropical
and temperate sone fruits and nuts combined from Table 14 were plotted on the same sheet and projected into the future,
parallel to the trend of production.
decade the percentage of irrigated fruit land would have been 72 per
cent of the total fruit land area in 1929.

Looking into the future, and recognizing the many circumstances that
may upset these estimates, by 1970 we will need approximately
2,200,000 acres for fruit and nuts. This will mean that by 1940 we
will be able to absorb an additioral 80,000 acres. During the decade
from 1940 to 1950 we may be able to add another 185,000 acres. Cor-
responding estimates for the two following decades are 135,000 and
100,000 acres, respectively. These must be recognized as having
declining precision as the period to which they apply becomes more
remote.

LAND REQUIREMENTS FOR VEGETABLES

Estimates of future land requirements in California for vegetables
have been based upon trends in per capita consumption, estimated
future population of the United States and trends in the. ratio of Cali-
fornia acreage to United States acreage of important vegetable erops.
Inquiry also has been made concerning the ecomparative advantage for
production which California enjoys and some recognition has been
given to the growing home market. Commereial vegetable growing on a
large scale, long distance shipping of vegetables and consequent spe-
cialization by geographical divisions of the country in the production
of vegetable crops have introduced new aspects into the problem of
long-period predictions. Shifts such as these cause one to realize the
revolutionary changes possible with respeet to any part of our
agricultural industry.

Per Capita Acreage of Vegetables.

If per capita acreage of vegetables in the United States should eon-
tinue to increase as it has during the past 20 years, it would be about
12 per cent greater in 1970 than at the present time. As mnear as it is
possible to estimate, this is the trend we can expect in the future. It is
consistent with expected changes in the human diet and past con-
sumption. In 1909 the United States per eapita acreage of vegetables,
including white potatoes, as determined from acreage reports in the
census, was 0.0502.* In 1919 it had become 0.0565, and in 1924, 0.0569.

* The United States acreages for 1909, 1919, and 1924 were 4,691,000, 5,958,000,
and 6,475,000 respectively.
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It must bd emphasizéd that the small vegetable garden has made these
figures rather uncertain. The commercial truck-garden area has been
growing so rapidly that for this and ot_l_lge;"reasons statlstlcs on the
other crops. .

It is estimated that the per eapita acreage of vegetables in the Umted
States will be 0.059 in 1940, 0.061 in 1950, 0.063 in 1960, and 0.065
in 1970.

Ratio of California Acfeage to That of the United States.

Just as the California production was compared to United States
production in the case of fruits, the trend in the ratio of California
vegetable acreage to.that of the United -States was determined and
projected into the future. Table 70 has been prepared to show the
trend in the.ratio of California acreage to that of the United States.
The acreages given in Table 70 do not contain all of the vegetable crops.
Although the major part.of the vegetable crops is fepresented, only
those have been included which have made possible the comparison of
California acreage with that of the United States. The ratio of Cali-
fornia vegetable acreage to that of -the United States is now a little
more than 0.06. It is estimated that this ratio will increase to 0.08 in
1970. This is probably a hazardous prediction because, unlike Cali-
fornia fruits which are already about 47 per cent of United States
production, California vegetable production eould become a much
greater percentage than the estimated 0.08. It is believed that estimate
is sufficiently low. . _

TABLE 70

RATIO OF CALIFORNIA VEGETABLE ACREAGE 'fO UNITED STATES
VEGETABLE ACREAGE, 1919-1928

1 2 3
Year - . L ) o Ratio of
d ‘ ’ United States | California column 2 to
. acreage acreage column 1
. - . .

-1918__ .. . - 5,338,660 234,020 044
1920.. . Y - N . 5,567,000 | - 251,010 045
1921 : . - 5,762,480 200,430 038
1922 6,429,570 239,7! 037
1923 5,831,220 229,160 039
1924 5,700,000 239,370 042
1925. . .« 5,137,031 263,440 051
19286, 5 5,185,110 305,550 059
1027_. ,647,040 360,710 .064
1928 5,960,480 362,800 .061

Sourcos of data:

In order to get United States ges that were ble to those of California, the acreages of nine importan
vegetables were used. These include asparagus, cantaloupes, caulifiower, eelerg lettuce, onions, peas, potatoes, sweet
potatoes, tomatoes and watermelons. Acreages for the United States are from U. 8. Dept. of Agr, Yearbook of A%-lculture,
1923, 759; Yearbook 1825, page 913; Yearbook 1928, pages 788-807. Acreages for California are from Californis

Crop Reporta for 1923, 1926 and 1928

Estimates of future California acreage.determined by multiplying
this ratio by estimated future United States acreage gave results that
would necessitate a decline in California per capita vegetable acreage.
This is probably because white potatoes, which are included, are declin-



RATE OF IRRIGATION DEVELOPMENT 159

ing in acreage in California. California will probably continue to
produce most of her own vegetables and to ship a considerable amount
to other states. The present California per capita acreage is somewhat
greater than the corresponding figure for the United States. The per
capita production, exclusive of potatoes, probably will remain higher
because of an expeeted increase in per capita consumption of vegetables,
California’s recognized seasonal advantage in the produetion of vege-
tables at a time when most desired by eastern markets, the unlimited
opportunity for the expansion of vegetables even at the expense of
other crops and the larger percentage of the days in the year when
fresh vegetables may be obtained by the Californja population.

Future Requirements.

Using the estimate of future United States population given in Chap-
ter IT and the per capita acreage of vegetables as estimated for the next
four decades, estimates have been made of future vegetable acreage in
the United States. Applying to these the estimated ratio of California
acreage to that of the United States, California vegetable acreage for
1940 would become 561,000; for 1950, 687,000; for 1960, 801,000, and
for 1970, 890,000 acres. These are conservatlve estimates and would be
exceeded should California greatly expand her vegetable markets. To
provide the area indicated above, it will be necessary to add during the
decade 1930-1940 about 90,000 acres to the vegetable acreage. Between
1940 and 1950, 126,000 acres would be added between 1950 and 1960
apprommately 124, 000 and between 1960 and 1970 the additional
requirement would drop to 89,000. The lower increase for the last
decade would result from the declining rates of population growth
predicted.

Requirements for Irrigated Land for Vegetables.

Information needed to determine what part of this inerease in
vegetable acreage will be on irrigated land is not available. The 1909
irrigation census did not segregate vegetable acreage as in 1919. In
that year about 53 per cent of all vegeta,bles except potatoes, were irri-
gated. The 91 per cent increase in vegetable acreage during the past
decade has probably been to a large extent on irrigated land. For the
purpose of filling a gap that would otherwise prevent the making of
a total for all erops, an arbitrary assumption has been made that 75
per cent of the increase will be on irrigated land. Requirements for
irrigated land for vegetables, therefore, w111 be as follows:

* Irrigated land to be added

Decade each decade in acres
1930-1940 y . 67,000
. 1940-1950 - 94,000
1950-1960 . 93,000 -
19601970 67,000

FUTURE LAND REQUIREMENTS FOR MISCELLANEOUS FIELD CROPS

Beans, sugar beets and cotton all will take second place in comparison
with fruits, vegetables and the production of" non—mportable dairy
produets in competing for irrigated land.
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The utilization of eottonseed products by the live stock industry will
tend to aid cotton in holding its own in this eompetition. However, the
many possible substitutes for cottonseed products make it doubtful if
this commodity, which has made such strides in recent years, will be
able to continue its increase in acreage after the present perlod of over-
production has passed

Sugar beet acreage in the future will be governed by success in com-
bating the beet leathopper and by the world wide economie situation
with respeet to sugar production, tariff regulations, ete.

Beans are largely grown on land of peculiar adaptation. There is
some flexibility to this acreage, but the present bean acreage may be
expected to remain fairly constant except for certain varieties grown on
irrigated land and under varied climatic conditions. Much of the
bean acreage is subject to serious erosion and soil fertility depletion.

It may be said that of the miscellaneous field crops, in the long run,
lanid producing beets and cotton may be expected to give way to that
used for producing fruit, vegetables and dairy produets, while the
bean acreage may continue about as at present. The rate of this shift
will depend upon available lands and prices of the different competing
crops.. Prices in the long run, while subject to wide variations from
normal, will be governed by the growth of population, while land use
will be influenced by its adaption in comparison with competing areas.
The controlling influence will be the character of available lands.
Before summarizing the results of the various chapters, therefore, it
will be well to compare land requirements for agriculture as a whole
with estimates of available acreage.
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CHAPTER VIII

LAND REQUIREMENTS IN COMPARISON TO LANDS AVAIL-
ABLE FOR IRRIGATION DEVELOPMENT

The foregoing chapters have discussed the major factors which will
govern the demand for certain broad classes of agricultural commodities
over the next four decades. In this chapter it is proposed to consider
the possibilities of expansion from the standpoint of available irrigable
lands. To do this it is necessary that we make use of all the knowledge
we can obtain concerning acreages of irrigated and irrigable land. We
must also have some knowledge of the conditions under which the
unirrigated irrigable lands may become available for irrigation.

Irrigated Areas in the San Joaquin and Sacramento Valleys.

 Earlier reports have given various estimates of agricultural, irrigable
and irrigated land. A number of these have been very useful in our
present analysis. Many different estimates of acreages of the different
classes of land have been made. Differences in these estimates are due
primarily to the different terms used to deseribe the different classes of
land.

For example, 1rr1gated land may or may not include grass lands that
receive a very superficial irrigation at certain times during the year.
Certain grain lands may receive a single flooding during the early part
of the season when water supplies are plentiful. These, too, are often
included. The difficult point is that such irrigation merges impereepti-
bly into the more intensive application of water to well prepared land.
Then there is land which may not be irrigated in any given year, but
which is prepared for irrigation and is irrigated when water is avail-
able. The intent of the owner may be to irrigate it in the future. He
may have irrigated it in the past. So the question as to what constitutes
irrigated land has introduced discrepancies into figures already subject
to error because of the difficulty of colleetion,

The available data will serve as an approximate guide as to the
amount of land which is irrigated, but for the purpose of determining
trends which may be projected into the future they should be used
cautiously beecause of the different meanings given to the term *‘irri-
gated land’’ in the different compilations. Rates of irrigation develop-
ment have thus been obscured. Census figures are not indicative of the
entire area which may rightfully be called irrigated, but they are a
fair indication of the lands irrigated in any given census year. The
State Engineer’s office has estimated the areas of irrigated land in the
San Joaquin and Sacramento valleys for the year 1929. These
estimates aré probably more comparable with the census figures for
previous decades than they are with estimates of the entire area
irrigated, now or in the past, and which has not been abandoned.

11—80874
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Rate of Irrigation Development in Different Parts of the
San Joaquin Valley.

Table 71 is presented to show the difference between the rate of irri-
gation development in the different sections of the San Joaquin Valley..
The trends indicated can not be used for projection .into the future
because of reasons already stated. Their usefulness, however, rests in
the comparisons made possible between different sections. It will be
noticed that the rate of development in recent years in the upper
group of counties, where water shortage has been most pronounced, has
heen much slower than in the northern group of counties.

TABLE 71
IRRIGATED AREA IN ACRES IN THE SAN JOAQUIN VALLEY
Includes foothills on both sides of the valley

Counties 1909 1919 1929

Kern 100,034 923,503 201,600
Kings. 190,949 ~ 187,868 138,000
Tulare. . 265,404 398,662 316,900
Fresno_.__ ... . ______.. 402,318 547,687 501,800
Subtotals..._______________ 1,048,705 ) 1,357,710 1,158,300
38,705 100,220 83,300
151,998 212,851 236,300
376 66 |-
84,015 197,249 264,800
59,811 183,923 * 410,300
el i
826 | '326} 8,200
Subtotals..._...-.__.__‘.. . 339,041 700,386 41,000,800
Alameda______________________ 11,859 10,346 11,300
126,856 133,079 287,500
128,715 142,425 268,800
Grand totals__._ - 1,414,360 2,097,336 2,227,900

Grand totals omitting Alameda |
and Contra Costa___.______ - 1,385,645 2,054,911 2,159,100

1 Includes entire county, s portion of which is outside of San Joaquin Valley. 5
2 In San Joaquin Valley only. Contra Costa County includes 36,300 acres in San Joaguin Delta.
3 Includes 158,000 acres in San Joaquin Delta.

Sources of data:
Irrigation acreages for 1909 and 1819 from U. 8. Census, State Compendmm for California, Washington Government
Prmtmg Office, 1924. For 1929, data have been lied by the Sta and are the result of the 1929 crop survey.

‘We can not say that irrigation development has been practically
stationary from 1909 to 1929 in the upper group, as is indicated by the
figures, nor can we say there was an actual decrease of nearly 200,000
acres of irrigated land from 1919 to 1929 in that group, yet we can
draw the conclusion that irrigation development in the upper group
has been greatly retarded in comparison with the northern group of
counties, where abundant water supplies have been developed by
storage. This contrast is even more striking when it is realized that
lands in this upper group of counties available for irrigation,
which have not yet had water applied to them, include some of the
finest soils of the San Joaquin Valley. R
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Irrigated Areas in the Sacramento Valley.

As in the case of the San Joaquin Valley, data on irrigated areas in
the Sacramento Valley for the past three decades are useful in com-
paring the rates of growth in different sections, but they can not be
used to indicate quantitatively how rapidly we may expeect expansion
to take place in the future, nor are they an accurate measure of rates
of development in the past. Table 72 is presented to make possible a-
qualitative comparison of the rates of growth in different groups of
counties.

TABLE 72
IRRIGATED AREA IN ACRES IN THE SACRAMENTO RIVER BASIN

Counties 1909 1919 1929
Glenn. 5,661 105,004 | ..
Colusa. - : 4,276 44,007 |
9,937 149,101 121,790
11,754 42,403 '
3,610 23,650
Subtotals_ . _____..____. 15,364 86,143 151,270
S t 53,683 72,960 120,490
El Dorado__ ... .27 5,122 8,731 11,580
IRITA. z
Nevada : 3441 3,830
Placer. 16,845 27,520} 32,210
Yuba_____ I 3,073 20,773 35,120
Subtotals. .- .ooeereenn 82,164 131,823 [ 199,400
Butte 28,754 93,559 88,910
Sutter. 1,173 47305 | - 104,750
Subtotals. ... . 20,097 | 140,864 193,660
Shasta, ) 33,004 50,215
Tehama 14,281 23,153
Subtotals . ___oeeeeoee 47,285 73,368 79,080
Mountsin Valleys 179,651 1138,300
Grand totals__________. 184,677 640,950 883,500

1 Mountain valley areas are not obtainable from the 1909 Census, In the 1919 column they comprlse those portions
of the Sacramento watershed which are rot included in the counties listed. In the 1929 column are included areas as in
the 1019 ¢olurn and additional areas within mountain valleys which are located in the counties listed. The county totals
in the 1929 column cover valley and foothill areas only.

Sources of data:
For 1909 to 1819, from the U S. Census. For 1929, estimated by the State Engineer’s office.

Irrigable Land in the San Joagquin and Sacramento Valleys.

In 1929 the lands of the San Joaquin and Sacramento valleys were
classified by the State Engineer. The original purpose of this classi-
fication was to determine how much water would ultimately be needed
in different parts of the two valleys. This information was essential to
the design and location of canals and the determination of the sizes of
reservoirs. In the Sacramento Valley the land classification was made
primarily to determine how much water would be available, in excess of
the needs for that valley, for eonveyance into the San Joaquin Valley.
Fklor purposes of making a safe estimate, therefore, the land classifica-
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tion has purposely been generous. In other words, the area of irrigable
land in the Sacramento Valley, as estimated from this classification,
may be considered as a maximum,

For use in the water-supply analysis, the areas of irrigable land were
computed for different service areas. County lines played no part in
the location of these service-area boundaries. Table 73 gives the gross
agricultural area and net irrigable area in the San Joaquin River
Basin, exclusive of the Sacramento-San Joaquin Delta. Table 74 gives
the gross agricultural area and net irrigable area in the Sacramento
River Basin, including the Sacramento-San Joaquin Delta.

TABLE 73

GROSS AGRICULTURAL AND NET IRRIGABLE AREAS IN
SAN JOAQUIN RIVER BASIN

Gross Net
Section agricultural area irrigable area
in acrest in acrest
Valley Floor___..____. 7,242,000 5,324,000
Foothill Areas________| 977,000 380,000
Totals_ e 8,219,000 5,704,000

*Does not include San Joaquin and Contra Costa County lands lying in the
Sacramento-San Joaquin Delta.

TABLE 74

GROSS AGRICULTURAL AND NET IRRIGABLE AREAS IN
SACRAMENTO RIVER BASIN

Gross Net
Section agricultural area irrigable area
in acres in acres
Valley Floor. . o ____| 3,499,000 2,640,000
Foothill Area.._______ 2,099,000 922,000
Mountain Valleys 416,000 312,000
Sacramento-
San Joaquin Delta *_. 412,000 392,000
TotalS— o] 6,426,000 4,266,000

! Includes 249,100 acres of gross agricultural land and 240,000 acres of net irri-
gable land in San Joaquin and Contra Costa counties lying in the Sacramento-San
Joaquin Delta.

UNIRRIGATED IRRIGABLE LAND OF THE SAN JOAQUIN VALLEY

There are approximately 3,671,000 acres of land in the San Joaquin
Valley, exclusive of the Sacramento-San Joaquin Delta, which is unirri-
gated and yet would be suitable for irrigation if water supplies were
available and if economic conditions warranted its development. 'This
figure has been derived by subtracting the area of irrigated land from
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the total area of irrigable land. The distribution of this unirrigated
irrigable land by county groups in the San Joaquin Valley is given
in Table 75.

Just as the many statements giving the entire area of the San Joaguin
Valley as irrigable land have been entirely misleading, the acreage of
irrigable land must be considered as irrigable with many reservations.
For this large body of soil may become irrigable only under certain
specifiec eonditions, many of which will involve the expenditure of large
Sums of money for various types of development. For this reason it
has been necessary to pay particular attention to the elevation and situ-
ation of this unirrigated irrigable land area throughout different parts
of the San Joaquin Valley.

TABLE 75
UNIRRIGATED IRRIGABLE LAND IN THE SAN JOAQUIN RIVER BASIN
Exclusive of Lands in Delta of San Joaguin River

. . Unirrigated
ble ares | Irrigated area | :
County group Trrigal g irrigable atea
in acres in acres in acres
3,449,000 1,158,000 2,291,000
2,221,000 843,000 1,378,000
34,000 32,000 2,000
5,704,000 2,033,000 3,671,000

Sources of data and basis of estimate: .
Irrigable areas from Table 73. Ir{lhgated area sugp]ied by the State Engineer's office (1929 survey). Unirrigated
e ble and irrigated areas,

irrigable ares is the difference b

Lands Available for Immediate Development.

A small part of the total is available for development at the present
time, having water supply and diversion works. This area lies for the
most part in the northern portion of the San Joaquin Valley. It is
estimated that within our presently organized irrigation districts of
‘Merced, Stanislaus, San Joaquin and Contra Costa counties there are
approximately 125,000 acres of irrigable land not now irrigated. The
irrigation districts of these northern counties number more than a
dozen and for the most part have adequate water supplies and diversion
works for the delivery of water to this undeveloped area.

South of Merced County there are extensive tracts of unirrigated
irrigable land for which water supplies are mot available. About
712,000 acres of this land are so situated that they eould be irrigated at
moderate costs, in addition to those involved in the construction of a
main canal into Tulare County to carry water supplies from new
storage in the San Joaquin-Valley supplemented by water imported
from the Sacramento River. This area of unirrigated irrigable land
stands ready to share immediately the benefits of new water supply
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development with the areas already eropped in Fresno, Tulare and
Kern counties, for which there now is so urgent an appeal for addi-
tional water supplies. These include irrigated lands in the Alta and
Foothill districts; the Kaweah Delta area ; the Exeter and Lindsay area;
the Tule River and Deer Creek area, and the Earlimart area, all in
eastern Fresno and Tulare counties, embracing about 260,000 acres of
irrigated land for which there has been an increasing annual shortage
of water. There are also some irrigated lands south of these in Kern
County, involving approximately 60,000 acres, on which the water
supply is critical.. In Madera County about 80,000 acres of irrigated
lands are also deficient in their water supply.

If water is provided for areas now planted to intensive crops in Kern
County, for which there is a deficiency, and to the undeveloped lands
adjacent to them, additional areas, amounting to.some 325,000 acres,
would be made available immediately for development under irrigation.
In other words, the importation of water into the San Joaquin Valley
on a scale that would provide not only for the deficiencies of lands now
irrigated, but also for the undeveloped lands so situated that they
could easily avail themselves of the new water supply, would mean that
more than a million acres of fertile soil, including the 712,000 mentioned
above, would become immediately subject to development.

But we are a long way from aceounting for all of the 3,671,000 acres
given as the estimated total of unirrigated irrigable land in the San
Joaquin Valley. The balance is subject to development, but at a much
greater cost for additional water supplies or for diversion works. Some
of this remaining area is so situated, either in elevation or in distance
from water supplies that may become available, that the chances
for its becoming irrigated land are very remote indeed. It is
estimated there are about 1,094,000 acres so situated. But in the inter-
mediate class are 1,180,000 acres. This includes lands which could be
irrigated by water from the adjacent mountains, should imported water
become available to be substituted for the irrigation of lands now served
by these supplies. But to make this acreage available, storage, diversion
works and pumping plants must be constructed at costs additional to
those incident to importing the supplies from the Sacramento Valley.

In Table 76 the estimated segregation of the unirrigatd irrigable
area of the San Joaquin Valley has been summarized so that the reader
may obtain at a glance the relative magnitude of the different areas
subject to development under the eonditions described.

This segregation was the result of approximate estimates made in the
field. Contour maps and data obtained from local authorities, together
with the land classification made by the State Engineer’s office, have
been the basis of the estimates. It must be recognized that there is a
twilight zone between each of the classifications as to remoteness of
development which time alone can place on a definite basis. What con-
tour shall mark the limit of economic development can only be a matter
of arbitrary judgment at the present. The eriteria which have been
used in the segregation, however, have been fairly definite. In Kern
County all those lands lying above apparently feasible diversion from
the Kern River were placed in the remote class. Also the irrigable
lands on the west side of the valley miles removed from sources of
stlpply _and‘ separated from them by the trough of the valley were
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soil lying above the pumping lifts, determined as feasible in the inves-
tigations for the San Joaquin Water Storage District, were thrown
into the class having remote possibilities of development. Further
north existing high line canals of pumping projects show the limits
worked out in practice. It has been these indicators which have been
used in making the segregation.

TABLE 76

ESTIMATED AREA OF UNIRRIGATED IRRIGABLE LAND IN THE SAN JOAQUIN
VALLEY IN ORDER OF AVAILABILITY FOR DEVELOPMENT, 1929

Conditions under which lands may be irrigated Acres

Now available for devel t with existing diversion works and water b 125,000
Additional area which would i diately become available for devel t if an ample water supply

should be provided for deficient areas (developed and undeveloped)_______._________________ e 712,000
Additional areas which would immediately become available if an ample water supply should be deliv~

ered as far south as Kern River. 325,000
Areas which, by the vuistTuction of storage, pumping systems, diversion works (in addition to the pro-
posed State Plan), would become available for development upon delivery of an ample water supply

to the southern boundary of Tulare County-...........___ _ I 1,180,000
Additional areas, which by the ion of storage or di ion works or both (in addition to the
proposed State Plan), would become available for development upon delivery of an ample water

. supply as far south as Kern River_ .. 235,000
Irrigable areas in the San Joaquin Valley having remote possibilities of development because of ele-

vation or location 1,094,000

Total unirrigated irrigable land in the San Joaquin Valley and adjacent foothills, 3,671,000

Sources of data and basis of estimate:
., These estimates are based upon the Iand classification and estimates of irrigated areas made by the State Engineer
in 1929 and field investigations made for this report during the summer of 1930.

ESTIMATED AREA OF UNIRRIGATED IRRIGABLE LAND IN THE
SACRAMENTO RIVER BASIN

In the Sacramento River basin it is estimated there are approximately
3,190,000 acres of unirrigated irrigable land. Even more important
than in the San Joaquin Valley is the segregation of this area into
the portions which may be available for irrigation development under
different conditions. Much of this 3,190,000 acres has such remote
possibilities for development that-the presentation of the acreage with:
out further qualification would be entirely misleading.

It is estimated that 500,000 acres of unirrigated irrigable land in the
Sacramento Valley, lying below the proposed major reservoir system
and contained within organized irrigation and reclamation distriets,
iy so situated that it ean be turned into irrigated farms without
the expenditure of large sums of money in building major works
for supplying water and diverting it to the individual farms. The
installation of farm laterals, pumping plants or even minor distribu-
tior systems may be required, however. The fact must not be
overlooked that of the irrigation and reclamation works serving
these lands many have not been paid for. It must also be realized that
some of this area has a rather limited crop adaptation. Considerable
amounts of capital must be invested in addition to the cost of these
irrigation and reclamation works before these lands may be utilized for
producing intensive crops under irrigation. If it were not for the
outstanding bonded indebtedness and the sums required for turning the
land into improved farms, the rate at which these lands would be
subdivided and settled would be much more rapid.
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Notwithstanding the depressed agricultural conditions characteristie
of the post-war years, there is still some tendency to bring these lands
under more intensive cultivation, especially in the area subject to irri-
gation by individual pumping systems. Of the 500,000 acres in the
Sacramento Valley which is subjeet to early development, approx-
imately 260,000 acres lie within reclamation projects. Some of these
are equipped to deliver water to the farms within their boundaries.
Some are merely projects for the control or prevention of floods. There
are about 300,000 acres within organized irrigation districts in the
Sacramento Valley which are not now irrigated, but which are irrigable.
This is a smaller acreage than has been reported as irrigable by the
various districts, but it is the area estimated as being irrigable from
data compiled under the direction of the State Engineer on classes
of land within these districts, erops grown and estimates as to the
amount of irrigable land in different parts of the Sacramento Valley
and with respect to different classes of land.

There are approximately 1,030,000 acres of unirrigated irrigable land
lying above the proposed major reservoir system. Most of this land will
require construction of storage and distribution works before a water
supply can be obtained.

Inasmuch as there are approximately 1,660,000 acres of irrigable land
lying below the proposed reservoir system, in addition to the 500,000
acres mentioned as being immediately available for development, most
of the unirrigated irrigable land situated above the reservoir system
may be considered as having remote chances for development. There
are, however, isolated tracts in portions of this area which may have
local opportunities for early development. The area lying in the inter-
mediate class between the lands having remote possibilities for develop-
ment and those now ready for settlement requires construction in
addition to the major foothill reservoirs for its development.

It may be readily seen, therefore, that our supply of land within the
interior valleys available for early development is somewhat limited,
and that further irrigation expansion is contingent upon the expenditure
of rather large sums of money.

A summary of the acreages of umrmgated irrigable land in the
Sacramento River Basin, giving the segregation as described above, is
presented in Table 77. Before it was possible to construct this table the
information given .in Table 78 was necessary. This table shows the
total irrigable area in different parts of the Sacramento Valley and also
shows that part which is irrigated. and which is irrigable and not
irrigated. These estimates have been made on the basis of data com-
piled by the State Engineer’s office.

LAND REQUIREMENTS AND LAND AVAILABLE

In the two interior valleys combined, including adjacent plains and
foothills, there are approximately 6,900,000 acres of unirrigated irri-
gable land. If these lands were known to be of the same grade as those
already under irrigation, if they were all adaptable to the erops which
will be needed, and if they could be irrigated at costs ecomparable to
prevailing costs for water, the problem of estimating land requirements
for the futuie would be somewhat simplified.. .
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TABLE 77

ESTIMATED AREA OF UNIRRIGATED IRRIGABLE LAND IN THE
SACRAMENTO RIVER BASIN, 1929

Conditions under which land may be irrigated Acres
Land within irrigation or recl: i jects lying below the proposed major reservoir
system subect to early development: =~ |
(a) Unirrigated irrigable land in irri di (including Orland) 300,000
(b) Unirri  irrigable land in recl ion districts not now i ly cropped. 260,000
Subtotal . 560,000
Deduot for overlap_ . 60,000
Unirrigsted eegable and Iying below the proposed of theStatePlan | 500000
nirrigated irri ying below the pro) major reservoirs e Sta an
which will require some construction of diversion works or reservoirs in addition
to those under i diat ideration. . n 1,660,000
Irrigable lm;ds lying above the proposed major reservoir system, which are not now 1,030,000
Total unirrigated irrigable land in the S: to River Basin 3,190,000

Sources of data and basls of estimate:
. These estimates are based upon the land classification and estimates of irrigated areas made by the State Engineer
in 1929 and field investigations made for this report during the summer of 1930.

TABLE 78

UNIRRIGATED IRRIGABLE LAND IN THE SACRAMENTO RIVER BASIN
Including entire S San Joaquin Delta

: . Unirrigated
Irrigable area | Dirigated aves | .
g s irrigable area
Group in acres n acres in acres
Valley Floor _ 2,840,000 566,000 2,074,000
Footbill area. 922,000 66,000 856,000
Mountsain Valleys. - 312,000 138,000 174,000
Bacramento and San Joaquin Delta 392,000 * 306,000 86,000
Totals.._._... o ————— 4,266,000 1,076,000 3,190,000

Summary of data and basis of estimate:
Irrig:t:ﬂe_ areas fro:al _Table _74. Irrigated area from Tables 71 and 72. Unirrigated irrigable area is the ditference
0 and areas.

Land Requirements.

It is estimated that the additional requirements for irrigated land for
fruits, vegetables and alfalfa, or a desirable substitute, during the
deeade 1930-1940 will be a little in excess of the equivalent of a half
million acres,* that the additional requirement for the decade 1940-1950
will be about three-quarters of a million acres, and that during the next
40 years, the period from 1930-1970, about two and a half million acres,

¥ At the same time the lands of the two valleys were classified, a crop survey
was made. This was done by automobile, using the speedometer to measure distances.
It has been stated in Chapter IV that the gross acreages of fruit thus determined
were about 25 per cent greater than the acreages included in the analysis of require-
ments for bearing fruit acreage. Attention was also called to the fact that this
difference should not "indicate that either one is seriously in error, for one gives
gross area of crop land while the other gives net harvested area of the important
crops only. Gross acreages, on the other hand, as originally determined in the
1929 land - classification, have been reduced by varying percentages to determine
net irrigable area. Estimated requirements for harvested acreage should probably
be increased about 10 per cent to make them comparable to these estimates of
irrigable acreage. On this basis the estimates of requirements for Irrigated land
during the next four decades have been made.
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having the same productivity as our present area of irrigated land, will
be required for these intensive crops. This is on the assumption that we
maintain our present per ecapita production of butterfat. It will neces-
sitate, however, further reduction in feed requirements per pound of
butterfat produced. The estimate also recognizes that we have more fruit
acreage in California today than isreally good for us and that there also
is an excess in orchard and vineyard acreage in the United States. .Addi-
tional land will not be required for the production of miseellaneous field
crops, grain and other crops, but these will, of course, be produced if
the land is available in excess of requirements for fruits, vegetables and
roughage for live stock. Adaptation of land for different crops will
govern the amount of these that will be grown. Rice will probably
occupy most of the lands peculiarly adapted to its growth and to which
an adequate water supply may be delivered. The acreage of irrigated
grain will be influenced by the same considerations.

Crop Adaptation.

Even lands adapted to rice culture have some alternative uses. When
the fruits are considered there is more flexibility until the orchard is -
planted, but after that a change is most difficult. Over long periods of
time even fruit lands will tend to produce crops physically and
economically best adapted to them. With respect to the annual crops,
including those more or less intensively cultivated, there is a wide
degree of choice as to crops and land, so that while there are certain
definite limitations to land which can be used to produce alfalfa there
is not quite such definite limitations to land that can be used to produce
butterfat.

We have rather extensive areas of heavy soils which are limited in
their adaptation, but which have been included in the estimated acre-
ages of unirrigated irrigable lands. There also are other extensive soil
types, the use of which will be limited to specific erops. The question
of adaptation, therefore, becomes particularly important when it comes
to interpreting the extent to which 625,000 acres of land now avail-
able for more intensive cultivation within the two interior valleys and
certain other lands subject to moderate costs of development may serve
in supplying the half-million acres which it is estimated can be safely
added to our irrigated acreage during the latter part of the present
decade for the production of certain kinds of fruits, vegetables and
roughage.

Since 500,000 acres of this immediate available area lies within irri-
gation and reclamation districts of the Sacramento Valley, it might be
possible to draw certain.conclusions concerning the adaptability of these
lands from the results of the water supply investigations,

Land Utilization in Sacramento Valley Irrigation Districts.

It is estimated that there are 424,000 acres which are irrigable in the
irrigation districts of the Sacramento Valley, of which approximately
124,000 were irrigated in 1929, leaving 300,000 acres of unirrigated
irrigable lands. In these same irrigable districts there are 149,700
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acres classified as first elass* and 122,700 as second class land. There
are also 112,600 acres of third class land. On the valley floor much
of the third class land is on the heavy soils adapted to rice culture.
Within these irrigation districts are 75,370 acres of orchards, vine-
yards, alfalfa, sudan grass and truck crops, probably growing for the
most part on first class land. Some of it, however, is on second class
and some on third eclass land. Most of the rice is found on segond and
third elass land. Grain is found growing on all classes except the fourth
and fifth. The conclusion that can be drawn from this incomplete
picture is that instead of the unirrigated irrigable land in these distriets
having 35 per cent of its irrigable area on first class land, as now is the
case for the total area of irrigable land in the Sacramento Valley, the
distribution is more likely to include only 30 per cent of first class land,
with the balance distributed among the lower classes. In other words,
the average quality will be lower. A superficial examination of the soil
map in the field where growing crops may be observed will lead to the
same conclusion. Even the first class land within these distriets which
is yet unirrigated probably has a lower average productivity than the
first class cropped land. This can not be said of all of the uneropped
land, however, for there are some very productive soils yet uncropped
under intensive irrigation. A similar analysis of the reclamation dis-
triets will lead to the conclusion that the 260,000 acres of irrigable land
uncropped to. intensive agrieulture have not the same average
productivity as the lands already in crop. There are thousands of
acres of unirrigated land in the two valleys outside of projects which
include some of the finest soils of the state.

One of the most serious questions must remain temporarily unan-
swered, however. That is to what extent will lands now available for
irrigation meet the needs of the near future? When we consider
present surpluses, the lands now available outside of the two valleys,
and the lands to be irrigated in the southeastern part of the state by
Boulder Canyon water, it seems that we might eke out the current
decade with the land we now have under irrigation.

If the same ratio between the irrigable area reported by 1rr1gatlon
distriets and u-rlgable areas indicated by land classifications in the
interior valleys exists for the irrigation districts of the entire state, we
have within irrigation districts of the state a little more than a million
acres of irrigable land. Less than half of this area, however, can be
served by completed water supplies and diversion works.

Economic and soil surveys in the area to be served by Boulder
Canyon have not progressed far enough to prediet the addition to be
made from that source, but preliminary statements of those intimately
in touch with that development indicate a possible addition of 400,000
aceres not now irrigated.

We can not tell just when and how all of these areas may become
available. We are also at a loss to know just what the adaptation of
the lands will be. If the present utilization of lands in the Sacramento

* Classes of land referred to are those used in the land classification made by the
State Engineer in 1929. )
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Valley is an indication of ecrop adaptation for all of the irrigable area,
then only 60 per.cent of the irrigable area will be adapted to the pro-
duction of orchards, vineyards, alfalfa and vegetables. About 30 per
cent of the cropped area is in orchard and vineyard, while an equal
amount is in alfalfa and truck crops. Of course, present utilization is
not an accurate indication of future adaptation of the lands unirri- -
gated at,present. The fact remains that our total area of unirrigated
irrigable land is not available for producing fruit, vegetables and
butterfat.

AN IRRIGATION DEVELOPMENT POLICY

The increase predicted in irrigated acreage for the future can result
in a perpetual condition of oversupply of agricultural production; or
our policy of irrigation development may, if carefully drawn up, assist
in bringing about a stabilization of expansion so that it will be more
nearly in accordance with the condition of the market. On the other
hand, a period of undersupply with consequent high prices might be
as fatal to the California industry as an oversupply. The generation
of another vicious cycle of over-expansion would surely result from
abnormally high prices. There is always danger, during such periods of
the development, of competing areas which remain in production to
aggravate the situation when prices fall again. Our policy must not
be a narrow one, therefore, of looking on only one side during these
pessimistic times. We can plan now for the next period of over-
expansion much more easily than we can cure the evils of the present
one. It is just as important to prevent a period of abnormally high
prices as one of abnormally low prices. We must progress with irriga-
tion development as nearly as possible in aceordance with the demand
for the products of irrigated land.
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APPENDIX A

Tables 1A to 9A give estimates of net effective immigration showing
details of computation.

In each of the tables except for the decade 1920-1930 columns 2 and 6
give population by age, sex and nativity obtained by adjusting popula-
tions for the respective age groups from the U. 8. Department of Com-
merce, Bureau of the Census, Census of Population for 1880, 1890,
1900, 1910 and 1920. This adjustment was made by distributing num-
bers of persons of unknown age among specified age groups.

For Tables 1A to 6A, inclusive, survivors per 100,000 given in column
3 for decades 1880 to 1890, 1890 to 1900, 1900 to 1910, were computed
from Glover, James W., Department of Commerce, Bureau of the
- Census, U. S. Life Tables 1890, 1901, 1910 and 1901 to 1910, ‘Table 19,
page 88; Table 21, page 92; Table 23, page 96; Table 25, page 100.
United States Government Prmtmg Office, 1921.

In each of the above cited life tables column 2, giving v_alues for
Iz, have been used. Data for computing survivors for the age group
04, foreign, not being available, the same factor was used for this
group as for native born. This applies also to the decade 1910 to 1920.

In Tables TA and 8A, survivors per 100,000 for the decade 1910 to
1920 were computed from the Life Tables cited, Table 20, page 90;
Table 22, page 94 ; Table 24, page 98 ; Table 26, page 102. Survivors per
100,000 for the decade 1920 to 1930, as shown in Table 9A, were com-
puted from Foudray, Elbertie, Department of Commerce, Bureau of the
Census, U. S. Abridged Life Tables 1919-1920, Table 5, page 16 ; Life
Table 5 for California, Table 6, page 18; Life Table 6 for California.
Given in Column 3 survivors per 100,000 represent the numbers living
at the end of a decade out of 100,000 at the beginning of the decade.
Net effective immigration given in Column 7 has been computed by sub-
tracting the survivors in each particular age group from the total
recorded census population for that age group at the end of the decdde.
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TABLE 1A
NET EFFECTIVE IMMIGRATION OF NATIVE-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1880-1890
1 2 3 4 ] 8 7
Population Burvivors per Burvivors in 1890 from Population Net effective immigration
Age in 1880 100,000 Age 1880 population in 18901 1880 to 18901 d
in in
1880 . : 1880 -
Male Female Male Female Male Female Male Female Male Female
0-4_ 46,975 45,637 90,612 91,563 10-14 42,565 41,787 53,426 52,088 10,861 10,301
5~ 9. 44,393 43,438 96,777 96,908 15-19 42,962 42,0956 51,416 49,603 8,454 7,608
10-14.__ 38,585 37,018 95,845 95,891 20-24 36,982 36,358 53,106 44,817 16,123 8,459
15-19._. 39,200 33,531 93,968 94,139 25-29 36,844 31,566 51,966 35,285 15,122 3,719
20-24__ 41,082 7,638 92,679 93,003 30-34 8,074 25,704 47,003 28,415 9,019 2,711
25-20_ 35,606 8,235 91,825 92,463 35-39 32,778 16,859 36,217 20,214 3,439 3,355
30-34.. 30,998 14,005 91,066 92,056 40-44 28,229 12,802 30,240 15,035 2,011 3,043
35-39_ 23,348 11,976 £0,009 91,276 45-49 21,038 10,931 21,296 12,926 260 1,995
40-44__ 22,818 9,890 88,627 89,819 50-54 ,221 8,803 8,716 10,912 1,506 2,019
45-49. . 18,053 7,640 86,208 87,663 65-59 15,563 6,697 15,077 7,547 486 850
50-54_ 17,260 6,066 81,986 84,077 80-64 14,151 5,002 15,114 8,169 963 1,077
56-59. 9,031 3,487 75,012 78,351 65-69 6,774 2,732 7,708 3,721 934 9
60-64. 7,389 2,629 64,832 69,390 70-74 4,790 1,824 4,224 2,386 566 562
65-69__ 3,195 1,694 51,618 56,646 75-79 ,646 903 1,917 1,264 271 361
70-74__ 1,828 1,112 35,805 40,615 80-84 660 450 825 669 176 219
76-79. . . 796 606 20,493 24,8156 86-89 163 149 260 2566 97 107
366 322 9,728 12,365 80-04 3 40 84 a1 49 51
85-89__ 80 82 3,694 4,642 95-99 4 15 20 12 16
i - 38 500 1,001 100+ 0 0 %4 30 24 30
95-99._ 12 9 132 7! —
100+ _ 29 22 0 ——
Totals 381,177 265,866 343,466 244,976 408,723 292,348 65,257 47,372
Total net effective immigration of native~ )
born persons?_ _ - 112,629

Snur%as of Information and bases of estimate:

'or details see discussion and footnote on page 37, Items in column 2 are census figures. Column 3 was computed by method given in footnote on page 37. Column 5 =column 2 x coluron 3 +
100,000. Items in eolumn 8 sre census figures adjusted. Column 7 = Column 6 — column 5. Figures in bold face represent net decrease for the decade.

1 Children under 10 years of age not mcludedj.
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TABLE 2A
NET EFFECTIVE IMMIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1880-1890
1 2 3 4 5 8 7
Population Survivors per Survivors in 1800 from Population Net effective Immigrati
Aige in 1880 - 100,000 Age 1880 population in 18901 1880 to 1890glmmn
in .
1880 - 1890
Male Female Male Female Male’ Female Male Female Male Female
0-4.. 394 420 90,612 91,663 10-14 357 385 3,250 3,132 2,803 47
5- 9. 1,244 1,131 98,596 96,865 15-19 1,202 1,096 8,417 4,024 6,215 3:328
10-14. 5 2,130 2,178 05,753 96,320 20-24 2,040 2,008 15,733 10,285 13,603 8,187
- 15-19 4,008 3,518 04,302 94,008 25-29 3,864 3,339 22,067 12,201 18,203 8,862
20-24 0,445 6,247 93,373 93,621 30-34 8,819 5,841 21,726 11,231 12,906 5,383
25-29. . 16,840 9,379 92,076 92,250 356-39 15,508 8,652 21,622 12,157 8,016 3,505
30-34. 19,780 11,414 90,100 80,790 40-44 17,824 10,362 21,045 12,835 3,221 2,473
36-30._. 19,638 12,265 87,806 89,392 45-49 17,243 10,964 18,093 11,627 850 563
4044 e imicimmccmnnne 17,808 1,246 84,884 87,171 50-54 15,192 0,803 5,623 10,605 331 892
45-49_ 15,253 8,367 80,287 82,678 55-59 12,246 6,918 11,306 6,781 M 137
50-54__ 13,291 6,332 73,893 76,287 80-64 9,821 4,830 1,803 5,762 1,082 932
56-59. 6,846 3,064 66,181 68,633 85-69 4,531 2,103 5,977 2,926 1,446 823
60-64. 5,956 2,382 56,960 58,518 70-74 3,303 1,304 ,063 1,717 330 323
65-60. .. 2,247 1,231 5,497 45,068 75-79 1,022 56 1,177 84 155 283
70-74__ 1,063 775 31,561 32,612 80-84 33| 253 49 414 161 161
75-79.. 53 385 18,645 20,001 85-89 98 7 133 154 35 k4
80-84__ 229 216 9,261 10,214 00-04 21 22 4 56 25 33
86-89._. 75 5 3,770 4,284 95-99 3 3 15 15 12 12
90-94__ 30 27 1,079 1,300 100+ 0 0 10 7 10 7
95-99. & 8 119 ——
1004 7 9 0 -
Totals 136,998 80,653 113,517 68,713 179,400 107,667 65,883 38,054
Total net effective immigration of foreign-
o et o 104,837

Sources o) information and bases of estimate:

For details see discussion and footnote on p:

100,000. Itemsin column 6 are census figures adjusted. Cojumn 7 = column 6 ~ column 5. Figures in bold face represent net decrease for the decade.
1 Children under 10 yesrs of age not included.

37. Items in column 2 are census figures. Column 3 was computed by method given in footnote on page 37. Column 5 = column 2 x column 3 +
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TABLE 3A
NET EFFECTIVE IMMIGRATION OF NATIVE-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1890-1900

1 2 3 4 ] ] 7
Population Survivors per Survivors in 1900 from Population Net effective immigration
Age in 1890 100,000 Age 1890 population in 19001 1890 to 19001
in in -
1890 1900
Male Female Male Female Male Female Male Female Male Female
0-4 53,934 51,707 90,612 91,563 10-14 48 871 47,344 61,778 60,436 12,907 13,082
5-9 54,831 53,028 96,777 96,909 15-19 1,380 57,642 58,257 4,578 6,868
10-14 53,426 52,088 95,845 95,801 20-24 51 203 49,048 57,185 58,027 5,979 8,079
15-19. 51,416 49,603 93,068 04,139 25-29 48,315 46,696 51,578 50,511 3,263 ,815
20-24 3,105 44,817 92,679 93,003 0-34 49,217 41,681 45,846 41,720 3,371 39
25-29. 51,966 35,286 1,825 92,453 35-39 7,718 32,622 41,014 35,701 8,704 3,079
30-34 47,003 28,415 01,068 92,056 40-44 2,886 26,158 34,546 8,464 8,340 2,306
35-39.. 36,217 20,214 90,009 01,276 45-49 32,631 18,450 24,145 20,168 8,486 1,718
4044 0,240 15,935 88,627 89,919 50-54 26,801 14,329 19,080 16,022 7721 1,603
45-49.. 21,206 12,926 86,208 7,663 55-59 18,359 11,331 14,540 12,386 3,818 1,055
50-54.. 18,716 10,912 81,986 84,077 60-64 15,344 9,174 3,008 10,266 1,438 1,001
55-50... 15,077 7,547 75,012 78,351 65-69 11,310 5,013 11,004 7,311 594 1,308
60-64 15,114 6,168 64,832 69,390 70-74 9,799 4,281 8,387 4,765 1,412 484
65-69. 7,70 3,721 51,518 56,646 75-70 3,071 2,108 4,201 2,612 30 404
70-74 4,224 2,386 35,805 40,515 80-84 1,504 967 1,680 1,25 176 283
75-70-. 1,917 1,264 20,493 24,615 85-89 311 48 43 87 127
8 o 825 869 9,728 12,365 90-94 80 83 126 128 45 45
85-80. 260 256 3,604 4,542 95-89 10 12 29 23 19 11
80-94 84 91 1,003 1,005 100+ 1 18 21 17
05-99 16 .20 132 724 S
10042 .24 30 0 ;
. Total 517,488 367,083 461,480 362,798 448,084 408,405 13,396 45,607
Tota] net effective immigration of native~
born persons!. _.. 32,211

- Sources of information and bases of estimate:

For details see discussion and footnote on page 37. Items in column 2 are census figures adjusted. Column 3 was computed by method given in footnote on page 37. Column 5 = column 2 x column
es adjusted. Column 7 = coluron 6 — column 5. Figures in boldface represent net decrea.se for the decade.

8+100,000. Items In column 6 are census fi

1.Children under 10 vears of age not inc ded

8LI
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TABLE 4A

NET EFFECTIVE IMNIIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY ,1890-1900

2 3 4 [ 8 ?
Population Burvivors per Burvivors in 1900 from Population Net effective immigration
Ailgle in 1890 00,000 Age 1880 population in 1900t 1890 to 190081’
: in
1890 . ) ! 1900 <
Male Female Male Female Male Female Male Female Male Female
0-4. 808 768 80,612 91,663 10-14 732 K 2,823 2,622 2,091 1,919
59 2,368 2,218 96,505 96,865 15-19 2,285 2,148 8,111 4,876 5,826 2,728
10-14 : 3,250 3,132 95,753 96,320 20-24 3,112 3,017 13,458 8,756 10,346 5,738
15-19 6,417 4,924 94,302 84,909 25-29 061 4,673 20,807 12,279 14,756 7,608
20-24 15,733 10,285 93,373 93,621 30-34 14,600 9,629 28,088 14,370 13,398 4,741
25-29. 22,067 12 201 02,076 92,250 35-39 20,318 11,256 82,801 14,521 12,483 3,266
30-34. 21,725 11,?31 90,109 80,700 4044 10,576 10,197 29,493 12,409 ,917 ,302
35-39_. 21,622 12,157 87,806 0,302 45648 18,898 10,867 26,009 12,159 7,201 1,202
4044 1,045 12,835 84,884 87,171 50-54 17,864 11,188 22,657 12,308 4,693 1,118
45-49. 18,003 11,527 80,287 82,678 55-50 14,526 9,530 16,330 9,64 1,804
50-54. 5,623 10,695 73,803 76,287 60-64 11,470 8,159 16,368 8,131 4,808 572
55-59... 11,305 6,781 66,181 68,633 656! 7,482 4,654 10,397 ,86. 2,016 1,211
60-64_ 1,803 5,762 56,966 58,518 70-74 ,723 3,372 6,505 3,713 218 |,
65-69__ 5,977 2,926 45,497 45,068 76-79 2,719 1,346 ,123 1,853 404 508
70-74_ 3,063 1,17 31,661 32,612 80-84 067 560 1,110 824 143 264
75-79 L177 849 18,546 20,001 85-89 218 170 311 251 93 81
80-84 496 414 ,261 10,214 90-9- 48 42 73 67 27 25
B85-80 133 154 3,770 4,284 96-99 [} 7 17 23 12 18
00-94_ 46 1 1,079 1,300 1004 0 1 14 L 15 14 14
95-99 15 15 0 11¢ .
100+ 10 0
Total 182,674 110,653 147,682 91,517 238,485 125,378 90,803 33,861
Total net effective immlgrahon of for-
eign-horn personat. 124,664

and bases of esti

For details see disoussion and footnote on page 37. Items in column 2 are census figures adjusted. Column 3 was computed by meﬂmd given in footnote on page 37, Column § == colurmn 2 x col-

amn 3-100,000. Items in column 6 are census

1 Children under 10 yesrs of age not included.

adjusted. Column 7 = cojumn 6 — column 5. Figures in b

for the decade.
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TABLE 5A
NET EFFECTIVE IMMIGRATION OF NATIVE-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1900-1910

1 2 3 4 1 [] 7.
- Survivors in 1910 from Net effective immi-
Population in 1900 Survivors per 100,000 ) 1900 population Population in 1910t gration 1900 to 1910
Agoin 1600 Agein 1910 .
Male Female Male Female Male Female Male Female Male Femals
0-4.. 63,307 62,039 90,612 91,563 10-14 57,364 58,805 81,300 79,908 23,936 23,103
5- 9 68,362 67,068 96,777 96,900 15-19 66,159 64,905 86,433 85,982 20,274 20,987
10-14.. 778 60,436 ,846 ,891 20-24 59,211 1953 208 85,977 31,995 8,024
15-19.. 57,642 58,257 93,068 04,139 26-29 54,1856 64,843 89,287 80,785 35,122 25,942
20-24 57,185 58,027 92,679 93,003 30-34 52,998 53,967 80,802 72,606 27,804 18,539
25-29_ 51,678 50,511 91,825 92,453 356-39 47,361 46,600 72,000 64,952 24,639 18,253
30-34.. ,846 1,720 91,066 92,056 40-44 41,750 ,408 60,336 51,947 18,586 3,541
*35-39.. 2 41,014 35,701 59 01,276 45-49 36,953 32,586 49,972 42,601 13,019 10,015
4044 - 34,546 28,464 88,627 89,910 50-54 30,617 25,585 40,909 34,509 10,292 8,914
45-49. 24,146 20,168 86,208 87,663 65-69 20,815 17,680 26,395 22,842 5,580 5,162
50-54 19,080 16,022 81,986 84,077 60-64 15,643 13,471 2,637 18,685 6,094 5,214
55-59 4,640 12,386 75,012 78,351 66-69 0,907 9,704 16,433 13,632 ,526 3,028
60-64.. 13,906 10,265 64,832 69,300 70-74 9,015 7,123 11,512 9,046 2,497 1,922
65-69. 11,904 7311 51,518 56,646 76-79 6,133 4,141 T7.417 5,503 1,284 1,452
70-74 ,387 4,765 35,606 40,6156 80-84 2,98 1,931 3,544 2,596 558 665
75-79... 1201 2,612 ,403 24,6 85-89 861 61 1,140 91 279 293
80-84 1,680 1,260 9,728 12,365 90-04 163 155 235 224 72 69.
85-89.___ 480 438 3,694 4,542 95-99 18 20 50 43 32 23
080-94. 125 128 1,003 1,005 100+ 1 1 9 8 8 &
95-99 29 2 724
100+ 18 21 0
Totals 579,758 637,512 513,120 486,693 741,617 672,744 228,497 186,061
Tota] net effective immigration of native-
born persons!___ . —- 414,548

Sources of information and bases of estimate:

For details see discussion and footnote on page 37. Items in column 2 are census figures adjusted, Column 3 was computed by method given in footnote on page 37. Cclumn 5 = column 2 x

column 3--100,000. Items in eolumn 6 are census figures

1 Children under 10 years of age not included.

adjusted. Column 7 = column 6 — column 5. Figures in boldface represent net decrease for decade.
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NET EFFECTIVE IMMIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIV] ITY, 1900-191Q

o1

2 3 L} 5 (]
L. i Survivors in 1910 from Net effective immi-
. . Population in 1900 Survivors per 100,000 i 1900 population . Population in 19101 gration 1600 to 19101
Age in 1900 Age in 1910
Male Female Male Female Male Female Male Female Male Female -

0-4. 413 427 90,612 91,563 10-14 374 390 6,088 8,279 8,614 5,889

5-9.. 1,204 1,194 96,595 96,865 15-18 1,163 1,157 16,065 8,204 14,892 7,047
10-14__ 2,823 2,622 95,763 96,320 20-24 ,703 2,526 40,568 17,2562 7,865 14,727
15-19. 8,111 4,876 94,302 94,908 25-29 7,649 4,628 54,363 22,982 46,714 18,354
20-24 _ 13,458 8,750 03,373 93,621 30-34 12,566 8,197 51,001 22,218 38,435 14,021
25-29__ 20,807 12,279 92,076 92,250 35-39 19,158 11,327 42,844 21,824 23,686 10,497

034 _ 28,088 14,370 90,109 90,790 40-44 25,310 13,046 41,687 21,035 16,377 7,988
35-39. 32,801 14,521 87,806 89,392 45-49 28,801 12,081 36,718 18,204 7,915 5,223
4044 _ 29,493 12,499 84,884 87,171 50-54 25,035 10,895 28,242 15,129 4,207 4,234
45-49__ 26,099 12,159 80,287 82,678 56-59 20,954 10,0563 21,178 12,025 224 1,972
50-54_ 22,557 12,306 73,893 76, 80-64 16,668 9,387 21,473 12,006 4,805 2,709
55-58__ 6,330 9,648 66,181 68,633 65-69 10,807 6,622 13,587 9,134 2,780 2,612
60-64.._ 18,368 8,731 56,966 58, 70-74 9,324 5,100 8,847 8,310 477 1,201
65~69._ . 10,397 5,865 45,497 45,968 75-79 4,730 2,697 5,347 3,878 817 1,181
70-74__ 6,505 3,7 61 32,612 80-84 2,053 1,211 2,423 1,821 370 610
75-79__ - 3,123 1,853 18,545 20,001 85-89 579 371 808 673 229 302
80-84__ ,110 824 9,261 10,214 90-94 103 84 225 191 122 107
85-89__ 311 251 3,770 4, 95-9! 12 1 53 4 41 34
90-94_ 73 67 1,079 1,300 100+ 1 1 26 25 25 24
95-99 17 23 [ 2 T 2 UM PRERUOTUUI NSRS RS R,
100+.. 14 15 0 - -

Totals. 240,102 126,999 187,990 100,602 303,431 199,326 206,441 98,633
Total net effective immigration of foreign-
Boy pertove Jmmigr en S S R 304,074

and hases of

For details see discussion and footnote on page 37.

column 3--100,000. Items in column 6 are census figures adjusted. Column 7=oolumn 6—column 5. Figures in boldface represent net decrease for the decade
+ Children under 10 years of age not included.

Ttems in column 2 are census figures ad)usted Column 3 was computed by method given in footnote on page 37. Column 5=column 2 x

LNINJOTIATA NOILVHIYEI J0 HIVYH

8T



TABLE 7A
NET EFFECTIVE IMMIGRATION OF NATIVE-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1910-1920
1 2 3 4 . B (] |
L. i Survivors in 1920 from . Net effective immi-
. Population in 1910 Survivors per 100,000 ) 1910 population Population in 19201 gration 1910 to 1920
Agein 1910 Age in 1920 -
Male Female Male Female Male Female Male Female Male Female
0-4.. 04,002 01,182 92,080 92,994 10-14 86,639 84,794 119,110 117,504 32,471 32,710
[ U 83,150 81,266 97,270 97,624 15-19 80,879 79,254 107,583 104,417 26,704 25,163
10-14. . 81,300 79,908 96,545 96,817 20-24 78,491 77,365 111,050 112,338 32,559 34,073
15-19.... 86,433 85,082 95,097 95,478 25-29 82,195 82,085 114,310 119,352 32,115 37,257
20-24. . 91,206 85,077 93,888 94,613 30-3¢ 85,831 81,260 107,378 108,501 21,745 7,241
89,287 80,785 92,618 93 778 35-39 82,604 75,750 107,768 102,670 25,074 26,911
80,802 72,506 91,260 93,010 40-44 73,740 67,438 91,484 88,798 17,744 21,360
72,000 64,052 89,020 91,087 45-49 64,742 59,747 83,052 75,687 19,210 5,840
,336 51,947 8,137 90,317 50-54 53,179 46,917 67,085 62,317 13,908 15,400
49,972 42,601 85,108 87,549 55-59 42,530 37,206 51,164 47,707 8,634 10,411
40,909 34,500 80,067 83,308 60-64 32,754 28,749 41,808 39,064 9,144 10,315
26,395 22,842 72,790 77,125 65-69 19,213 17,617 26,821 25,718 7,608 8,099
22,637 18,685 63,012 67,713 70-74 14,264 12,663 18,400 425 4,145 4,772
16,433 13,632 49,839 54,787 |. 75-79 8,190 7,469 11,687 10,741 3,397 3,272
11,512 9,046 34,314 38,049 80-84 3,950 3,523 5,265 5,062 1,315 1,639
7.417 5,593 20,092 23,313 85-89 1,490 1,304 2,080 1,085 590 681
3,54 2,596 10,116 11,876 00-94 3568 30 42 47 66 167
1,140 011 4,223 4,552 95-99 48 41 92 78 44 38
235 224 968 944 100+ 3 2 14 12 1 10
50 43 0 0 N
9 6 0 0.

Totala 918,859 845,192 810,080 763,501 1,067,472 | 1,038,750 256,482 276,159

Totsal net effective immigration of native-
born persons!.. .. .c..... - - - - 532,641

Sources of i nformation and bases of estimates:
For details see discussion and footnote on page 37.
column 3+100,000. Items in column 6 are census figures. Column 7 =column §~column 5.
1 Children under 10 years of age not included.

Items in columns 2 are census figures adjusted.

Column 3 was computed by method given in footnote on page 37, Column 5=column 2 x

SHOYNOSTY HALVM J0 NOISIAIA

g3l



TABLE 8A

NET EFFECTIVE IMMIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1910-1920

1 2 3 L} L] 7
L i Burvivors in 1920 from Net effective immi-
5 Population it 1910 Survivors per 100,000 5 - 1910 population Population in 1920 gration 1910 to 19200
Age in 1910 Age in 1920
Male Fomale Male Female Male Female Male Female Male Female

4,208 4,087 91,973 92,049 10-14 -3,953 8,709 12,183 11,162 2,230 7.363

6,343 5,967 97,064 97 461 15-19 6,156 5,815 17,439 14,548 11,283 8,733

6,988 6,279 06,317 97,036 20-24 6,730 6,003 29,891 22,231 23,161 16,138

16,065 8,204 95,232 06,062 25-20 15,289 7,880 43,478 31,133 28,189 23,263

0,668 17,252 94,728 95,028 30-34 38,430 16,304 56,880 34,880 18,450 18,286

54,363 22,982 93,571 93,830 35-39 0,868 21,564 84,172 36,328 13,304 4,764

51,001 18 91,511 92,556 40-44 46,672 20,564 52,152 30,861 5,480 10,097

42,844 21,824 88,932 91,009 456-49 38,102 19,862 6,762 26,623 8,660 6,661

41,687 21,035 85,778 88,5656 5054 35,758 18,830 40,668 24,926 4,908 6,206

86,716 18,204 81,287 84,340 56-59 29,845 15,3566 1,752 19,017 1,907 3,662

20,242 15,129 74,397 71,648 60-64 21,765 11,732 25,134 15,768 3,379 4,038

21,178 12,025 65,663 68,616 65-89 13,904 8,238 7.877 12,045 3,973 3,808

21,473 12,006 55,536 57,658 70-74 11,025° 6,974 12,308 9,319 473 2,245

13,587 3 43, 45,627 76-19 , 942 4,160 47 5,841 1,529 1,682

8,847 8,310 30,670 32,574 80-84 2,713 2,056 3,371 2,901 658 036

,34 3.878 18,437 19,703 8i 986 76 1,278 1,208 292 438

2,423 1,821 0572 -10,194 90-94 232 186 328 329 96 143

80 4,484 4,71 05-99 36 32 81 77 45 46
225 191 1,748 2,312 100+ 4 4 33 44 29 40

53 45 0 0
- 26 25 0 0 --
Totals 404,072 200,370 |oencomocmcca]mcemenmmccm o 329,300 170,105 463,346 208,829 134,046 128,724
net effective immigration of foreign-

Tomll)on:; :ﬁ ..... e ol - 262,770

Sources of information and bases of estimates:
For details see discuseion and footnote on

column 3+100,000. Items in column 6 are census figures.

page 37.

+ Children under 10 years of age not included.

Items in column 2 are census ﬁguru adjusted. Column 3 was computed by method given in footnote on page 37.
Column 7=column 6—column 5.

Column 5=column 2 x
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TABLE %A
NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, COMPUTED ACCORDING TO AGE AND SEX, 1920-1930
1 2 3 ‘4 5 8
i Survivors in 1930 from L. Net effective immi-
) Population in 1920 Survivors per 100,000 1920 population Population in 1930t gration 1920 to 19301
Age in 1820 Age in 1930
Male Female Male Female Male - Female Male Female Male Female
140,376 135,351 96,180 06,520 10-14 135,014 130,641 212,300 196,574 77,286 65,933 -
141,117 138,862 96,950 97,610 15-19 136,813 135,543 196,175 174,767 59,362 39,224
130,826 128,450 95,700 06,400 20-24 125,200 123,826 233,872 200,233 108,672 76,407
124,564 118,762 94,320 04,720 25-29 117,489 112,491 204,318 236,639 176,827 124,148
140,432 134,336 03,170 93,680 30-34 130,840 125,846 326,568 263,361 195,728 137,516
157,214 2,020 93,250 f 1
163,653 93,110
171,308
143,108
130,234
107,354
82,611
66,786
44,533
30,083
18,089
8,605
3,346
5
173
47
Unknown. .. 6,582
Totals 1,813,501 1,433,128 773,206
Total net effective immigration into
6731110, 1 UL SRRSO RPN AR OIS RPN AU RSN PRI IR I mmmmmmnan 1,757,738

Sources of information and bases of estimates:

For details see discussion and footnote on page 37. Items in colurdin 2 are census figures. Coluron 3 was computed by method given in footnote on page 37. Column 5=column 2 x column 3+

100,000. Items in column 6 are estimates of populations of given age groups based upon preliminary census returns on 1930 population and trends in the

population over soveral decades, Column 7=column 6-—column 5. Figures in boldface represent net decrease for the decade.
! Children under 10 years of age not included.

1 T

in California

age and sex
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TABLE 1B
INDEX NUMBERS OF AGRICULTURAL PRODUCTION IN CALIFORNIA, 1909-1929
Base period 1910-1914 average production=—100

\

Year Index numbers Year Index numbers

Sources of data:

Pruits and nuts include oranges, lemons, grapefruit, grapes, olives, figs, cherries, pears,"apricots, apples, peaches
prunes, plums, almonds and walnuts.  For sources of data see tables 2B to 5B, inclusive. - ..

Cereals include corn, wheat, oats, barley, rice and grain sorghum, Production for 1909-1918 from Agricultural Year-
books, U. 8. Dept. of Agr., 1908-1918; for 1913-1923 from Kaufman, E. E., California Crop Report 1925; for 1924-1928
from Kaufman, E. E., California Crop Report 1028; for 1929 from mimeographed. sheet of California Crop Reporting
Service, January 2, 1930. In the case of grain sorghums, production was estimated for the years 1910-1918, inclusive, on
the basis of 1909 Cslifornis production from the Thirteenth Census of the United States, and production for 1919-1929,
inclusive, was taken from the above sources. This grain i a small of the total. Each cereal was
converted into pounds and combined into one series. .

Miscellaneous field crope include potatoes, beans (dried), cotton and sugar beets. Potato production for 1908-1018
from Agricuitural Yearbooks, U. 8. Dept. of Agr., 1909-1018; for 1919-1929 from Kaufman, E. E., California Crop Re-
Wm 1925, 1927, 1928, and mimeographed sheet dated January 2, 1930. Bean production for 1909-1926 was taken from

ellman, H. R., and E. R. Braun, Beans Bul. 444, California Agr. Exp. Sta., December, 1927; for 1927-1926, inclusive,
from Kaufman, E. E., California Crop Report 1928, and mimeographed sheet dated January 2, 1930. Cotton produc-
tion for 1909 from the Fourteenth United States Census, Statistics for Californis, 1920; for 1910-1918 from Agricul-
tural Yearbooks, U. 8. Dept. of Agr,, 1917 and 1920; 1919-1924 from Kaufman, E, E., California Crop Reports 1925-
1928 and mimeographed sheet dated January 2, 1930. Sugar beet production for 1909-1916 computed by multiplying
area by average production per acre given in Agricultural Yearbooks, U. 8. Dept. of Agr., 1909-1916. Production for
1917-1918 from Agricultura] Yearbook, U. 8. Dept. of Agr., 1920; for 1919-1929, inclusive, from Kaufman, E, E., Cali-
fornia Crop Reports 1925-1928 and mimeographed statement dated January 2, 1930.

Vegetables include tal cauliflower, celery, lettuce, peas, spinach, tomatoes and watermelons,
Production for 1922-1923 based upon relative acreage in vegetables determined from Table 14; for 1924-1929 from Kauf-
man, E. E., Californis Crop Reports 1926, 1928 and data not published. 3 . A

Under live stock products egg production for 1922-192¢ was computed as follows: California per capita consumption
for 1924 was computed on the basis of 1924 ege production from U, 8. Census of Agriculture, 1925, minus shipments out
of California. This per capita ion, together with lation figures, forms the basis of California consumption
1922-1229. To this was added out of state shipments. Wool production for 1022-1028 was taken from Voorhies, Edwin
C., Economic Aspects of the Sheep Industry, California Agr. Exp. Sta, Bul. 473: 142, 1920, Butterfat production for
1922-1924, also from Voorhies, Edwin C., Economic Aspects of the Dairy Industry, California Agr. Exp. Bul. 437: 38, 1027,
m:tmn for :f925—;329, is from McDonald, M. A., Statistical Report of California Dairy Production 1928, and unpub-

report of 1929, R
_Meat production includes that portion of California slaughter of pork, lamb and mutton, beef and veal produced in
California live stock enterprises and excludes that portion of weight gained by animals before shipment into California.
See Tables 45 to 56, inclusive. ) . -

Method of calculation:

Fruit production in pounds, as given in Table 65 were converted to relatives on the basis of the 1925-1920 average
production, Nuts include al nonds and walnuts and were treated in a similar manner. Cereals, likewise, were converted
%o pounds and the whole groups to a relative series on the same base period. In the case of livestock products separate
series of relatives were prepared for eggs, wool, butterfat and all meats combined. For tables, prod tat
being available only for the years 1924-1929, inclusive, two series of relatives were prepared on the same base period as
for the other commodities; one for acreage and the other for production, and the relative acreage for 1922 and 1923 was
used in lieu of relatives of prod relative series was computed for each of the miscellaneous field crops.
Two series of index numbers were computed, one for the years 1922-1929 based upon 32 commodities, the other from
1900-1929, based upon 26 commodities. Each of these series was computed by calculating a weighted geometrio mean for
each of the relatives mentioned above. Weights used were the average values of the groups for the five year period 1925-
1929, inclusive. The longer series of the two is deficient in live stock production. Only wool and butterfat are repre-
sented from this group. Vegetables also are not included in the longer series. In the shorter series, however, careful
analysis of California produced live stock products has been made and explained in detail in other sections of this report,
The two series were combined into one index by using the more complete series from 1922-1920 and the less complete
series from 1009-1021 inclusive, This resulting series was converted to the base period, 19101914, by dividing by the
average of the index numbers for this five-year period.
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TABLE 2B

ACREAGES AND TRENDS IN THE ACREAGES OF NON-BEARING FilUIT
IN THE SAN JOAQUIN VALLEY, 1919-1929 ]

Non-bearing acreage
be;[‘qtal
. R R non-bearing acreage
Year Sub tropical fruits Temperate zone fruits

Acreage Trend Acreage Trend Acreage Trend
76,818 17,211 92,030
103,963
120,170
132,017
137,923
131,158 31,250 160,066 132,050
76,724 ,636 39,295 33,692 116,019 112,328

42, 1033 39,478 31,800 81,511 82,856 -

27,723 29,831 23,607 26,047 51,330 55,878
18,211 19,228 15,023 19,240 33,234 38,468
14,350 15,327 14,985 15,440 29,335 30,767

Sources of data:

Yearly Crop Reports of the California Crop Reporting Service.

TABLE 3B

ACREAGES AND TREND OF THE TOTAL ACREAGE OF THE NON-BEARING SUB-TROPI-
CAL AND TEMPERATE ZONE FRUITS IN CALIFORNIA, 1919-1929

Sub-tropical Temperate Total
Year ruits fruits
acreage acreage Acreage Trend
152,102 80,408 241,510 240,900
______ 243,700
[P R O, 246,650
249,800
R 253,200
257,500
- 262,050
- 268,300
276,200
s 286,150
169,287 297,600
314,800
337,700
- 365,000
......... 389,050
1924. - 254, 151,464 406,900
203,508 206,622 405,500
148,719 177,720 328,300
138798 145,668 277,500
124,985 110,249 234,600
111,974 82,168 194,142 194,200

Sources of data:

1924-1929, California Co-operative Crop Reporting Service, California Crop Reports: 1909-1919, Fourteenth Census
(Numbers of trees and vines were conv erted to acres.)

of the United States, Statistios for California, 102071,



TABLE 4B
ACREAGES AND TRENDS IN THE ACREAGES OF THE BEARING SUB-TROPICAL FRUITS IN CALIFORNIA, 1909-1929

In thousands of acres

Lemons Oranges Grapefruit Walnuts Almonds Grapes Olives Pigs Total
Year -
Acreage | Trend | A Trend | A Trend | Acreage | Trend | A ge | Trend | A Trend | Acreage | Trend |Acreage| Trend Acreage | Trend

12 11 74 72 0.5 2 24 24 20 20 343 319 14 14 5 5| 492.5 | 465

12 3 : 1N U B S A 20 325 14 5 473

13 81 4 26 18 324 |ooeoeean 14 | [ 70 PR 482

14 88 B 28 18 322 |- 14 [} 489 .4

16 96 .6 29 17 320 14 ] 498.6
19 18 107 103 1.0 N 34 32 15 18 319 13 15 [ 6| 614 511.7
20 20 113 110 1.0 1.0 34 34 19 19 318 16 16 8 6| 527 524
22 22 115 116 1.0 1.0 36 38 20 23 316 17 17 8 6| 532 539
23 24 124 123 207 1.0 45 43 28 26 316 18 18 8 7| 562 5568
27 131 131 2.0 2.0 48 48 29 30 320 19 19 9 9| 585 587
36 34 145 146 2.0 2.0 51 52 30 32 327 19 20 10 10 | 618 623
41 39 162 157 3.0 3.0 59 56 35 38 344 20 21 i1 1 877 869
42 42 172 166 4.0 4.0 62 61 41 42 372 23 23 1n 11| 718 721
42 42 175 173 4.0 4.0 66 65 51 49 410 24 13 14 [ 783 781
43 43 177 177 4.0 4.0 67 67 57 56 452 26 28 17 16 | 824 841
43 43 178 178 4.0 4.0 68 68 61 62 516 27 27 21 20 [ 919

44 181 181 4.0 4.0 70 70 68 68 580 28 28 23 25 (1,016 1,000

44 184 184 5.0 5.0 72 73 74 74 626 28 28 30 30 1,083 1,064
43 44 186 186 6.0 6.0 75 76 85 82 662 28 29 37 36 (1,120 L1111
43 43 187 187 8.0 8.0 83 82 89 88 652 29 29 42 42 1,135 1,131
43 43 191 189 9.0 9.0 88 86 02 ) 635 29 29 47 47 (1,139 1,131

Source of data: . ’

Lemons, oranges, grapefruit, grapes, olives and figs for 1909, Dept. of Com., Bur. of Census, Fourteenth Census of the U. 8., 1920; 869, 872, 873. Walnuts and slmond acreages for 1009 were esti-
mated by dividing the 1809 producti y the age productl er acre for the years 1024-1920; 1914-1919, California Co-operative Crop Reporting Service, California Crop Report, 1027: 39; 1919-
1929, California Co-operative Crop Reporting Service, California Crap Report, 1628:45.
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. TABLE 5B
ACREAGES AND TRENDS IN THE ACREAGESJOF THE BEARING TEMPERATE ZONE FRUITS IN CALIFORNIA, 1909-1929

Injthousands of acres

Cherries Pears Apricots Apples Peaches Prunes and plums Totals
Year
Acresge Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend
5 [ 38 35 35 79 62 72 66 242 220
6 k¥ 4 35 78 1 241
7 36 36 93 7 263
7 36 37 104 84 283
8 1 N . 38 |oeeeo- N2 (. 90 |ocoeeee .- 300
8 8 36 38 38 116 115 99 98 311 312
8 8 38 39 39 114 114 108 107 328 324
8 8 40 40 40 114 113 119 114 339 334
8 8 41 42 41 114 110 120 118 344 338
9 ] 42 44 43 107 108 120 120 343 344
'] 9 46 47 45 103 104 121 121 349 349
9 ] 49 47 46 103 102 123 123 359 357
9 9 54 50 48 101 104 126 128 37 375
9 9 59 52 50 108 106 134 134 400 393
10 10 62 53 52 109 108 143 143 418 415
10 10 65 54 53 112 113 154 154 437 438
10 10 68 56 54 119 120 168 167 4066 466
11 .1 72 58 55 126 128 187 182 504 499
12 11 76 57 56 142 140 199 195 541 534
12 12 79 57 57 154 1 208 205 573 557
13 13 82 57 57 137 136 212 212 570 569

Sources of data:

1909, Dept, of Com., Bur. of Census, Census of the U, 8., Smtmtlcs for California, 1020: 863-869. Chemes and apricots for 1914-1918, California Co-operative Crop Reporting Service, Califorpi®
8: 45, Pears, apples, peaches, prunes and piums for 1914-1628, California Co-ol:uzmtlve

Crop Report, 1927: 39; 1919-1929 California Co-operative Crop Re
Crop Reporting Service, California Crop Repon 1927: 39; 1929, California 6

Service, California Crop. Regort,
'o-operative Crop Reporting Service, California Crop Report, 1028: 45.

06T
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ACREAGES AND TRENDS IN THE ACREAGES OF VEGETABLES IN CALIFORNIA, 1909-1929

In thousands of acres

Celery Onions Cantaloupes Caulifiower Lettuce Peas White potatoes
Year -
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend

[ 4 8 9 26 2 7 7 8 10 9 [] 66 il
[ 5 12 10 | 28 27 7 7 18 13 9 9 70 3
] 5 10 10 26 30 [} 7 16 18 8 10 74 70
[} [} 10 10 39 33 7 7 18 21 12 11 (] 85
6 [} 8 8 34 35 7 7 25 28 14 12 52 58
6 ] 6 8 40 .38 7 7 38 36 11 13 .48 . 50
8 7 7 8 38 40 7 8 48 50 1 15 44 46
8 8 9 9 44 42 10 9 66 61 19 18 44 46
8 8 10 10 46 45 9 11 6 70 28 b2 50
9 9 10 10 44 46 * 13 12 72 79 27 28 56 55
9 9 10 10 50 48 14 12 87 84 32 32 56 60

LNAWJIOTIATA NOILYOIYYI 40 HIVY
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TABLE 6B—Continued

ACREAGES AND TRENDS IN THE ACREAGES OF VEGETABLES IN CALIFORNIA, 1909-1929

In thousands of acres

Asparagus Sweet potat Tomats Spinach ‘Watermelons All others Total -
Year :
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend
152 152
160
170
180
190
200
- JRSSEEPISE) NPSIpIOIRIN o N 210
- 220
230
- JETROUORO NSNSy IR DI MY NI AN I 240
17 17 8 8 54 36 4 4 8 6 31 31 249 242
- 20 19 8 8 40 34 4 4 ] 7 33 33 260 249
- 21 21 8 8 14 31 6 [} 9 8 35 36 237 258
- 22 22 8 8 31 31 7 7 10 9 38 38 284 268
- 28 28 6 7 44 35 10 8 8 10 38 39 280 281
- 30 33 (] 8 38 39 7 8 12 10 39 41 286 208
- 41 40 9 ] 42 43 12 10 10 11 45 44 320 331
- 56 48 12 11 45 48 12 12 13 12 45 . 45 382 368
- 58 56 12 12 52 48 12 13 10 12 48 47 421 406
—_— 80 59 12 12 48 51 13 14 12 12 49 49 425 436
........... 60 60 12 12 53 52 17 16 14 12 57 53 471 460

Sources of data:

Potatoes and sweet potatoes, 1910-1621, California Co-operative Crop Reporting Servi‘ce, Californis Crop Report 1925:8-9; 1022, California Co-operative Crop Reporting Service, California Crop
Report 1926: 7-8; 1923, California Co-operative Crop Reporting Service, California Crop Report, 1927: 8; 19241928, Californin Co-operative Crop Reporting Service, California Crop Report 1028: 10;
1929.vCalllomm Co-operative Crop Reporting Service, Summary of California Annual Field Crop Report, Nov. 13, 1829,

tahl

other than

1919, California Co-operative Crop Reporting Bervice, California Crop Report 1923:14; 1020, California Co-operative Crop Reporting Service, California Crop Re-

port, 1924: 19; 1921-1923, California Co-operative Crop Reporting Service, California Crop Report 1025: 29; 1924, Californis Co-operative Crop Reporting Service, California Crop Report, 1926: 13-14;
1925-1927, California Co-operative Crop Reporting Service, California Crop Report, 1928: 20-22; 1928-1929, California Co-operative Crop Reporting Service, mimeographed report of Jan. 2, 1930;
1909, Dept. of Com., Bur, of Census, Thirteenth Census of the U, 8., Stetistics for California 1910: 6560. (Potatoes and sweet potatoes and yams were added to “‘all other vegetables.”)
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TABLE 7B

ACREAGES AND TRENDS IN THE ACREAGES OF MISCELLANEOUS FIELD CROPS, IN-
CLUDING SUGAR BEETS, COTTON AND BEANS, HARVESTED
IN CALIFORNIA, 1909-1929

In thousands of acres

Bugar beets Cotton : Beans Total
Year
Acreage Trend Acreage Trend Acreage Trend Acreage Trend
83 83 270 278 353 361
83 88 9 8 240 266 332 362
99 100 12 10 322 264 433 374
111 107 16 228 260 348 383
128 115 14 197 300 339 439
104 118 47 36 344 388 495 542
134 39 61 458 424 620 619
159 146 52 80 433 486 644 712
190 149 136 126 589 520 915 795
120 136 181 171 502 512 893 819
107 123 185 198 472 440 764 761
123 110 275 210 300 368 698 688
121 97 140 6 272 320 533 623
57 81 202 200 324 286 583 567
61 71 233 188 299 268 593 521
84 68 129 174 206 260 419 502
76 66 172 169 240 260 488 495
46 58 162 168 305 276 513 502
59 54 128 176 206 207 483 527
49 50 218 200 307 316 574 566
48 43 309 224 334 328 691

Sources of data:

Suglr beets, 1909-1918, Yearbooks of the U. S. Dept. of Agr.; 1919-1923, California Co—ogmtwe()rop Reportiog Service,
California Crop Report 1924: 10-11; 1924-1927, Californis Lo—opemtlve Crop Reporting Service, Cahifornia Crop Report
;11212-&8, 9-10; 19228-1%2% California Co-opemtlve Crop Reporting Service, Summary of California Annual Field Crop Re-

January
. Cotton, 1910-1918, Yearbook of the U. 8. Dept. of Agr. 1918: 532; 1919-1923, California Co-operative Crop Reporting
%e;vw!:, lgggfm Crop Report 1924: 10-11; 1924-1927, California Co-opemhve Crop Reporting Service, California Crop
po!

Beans, 1909-1917, estimated on basis of avel yield per acre for the years 1918-1926, divided into total production

for the years 1908-1917; 1918, Yearbook of the U. S. Dept. of Agr. 1918: 558; 1918-1923, "California Co-operative C'mp

Reporting Service, California Crop Report 1924; 10—11 1924-1927, Callforma Co—operatlve Crop Repol , Cali-
fornia Crop Report 1928: 9; 1928-1929, California C: Crop Service, S 'y of California Annual
Field Crop Report, January 2, 1930.

13—80874



194 . DIVISION OF WATER .RESOURCES

TABLE 8B

ACREAGES AND TREND OF THE TOTAL ACREAGE OF HAY CROPS HARVESTED IN
CALIFORNIA, 1909-1929

In thousands of acres

. Total
Alfalfa Grain Other | ild hay
Year acreage hay tame hay acreage
acreage acreage Acreage Trend
484 1,605 161 253 2,503 2,492
- - 2,411
2,415
R - 2,376
2,345
............. - 2,308
______ 2,274
- 2,238
j 2,205
g P S FUIPRIRRN 2,160
719 1,085 156 178 2,138 2,161
. 2,148
____________ 2,155
2,155
R - 2,122
964 892 118 114 2,088 2,075
971 694 112 148 1,925 1,976
981 616 102 150 1,849 1,904
1,001 546 102 147 1,796 1,850
1,011 546 97 150 1,804 1,803
991 759 102 150 2,002 1,948

Sources of data:

1909, 1919, Dept, of Com., Bur. of Census, Fourteenth Census of the United States 1920: 807; 1924, California Crop
Report 1926: 9; 1925, California Crop Report 1927: 9; 1926, 1927, 1928, California Crop Report 1928: 12; 1929, Cali-
fornia Co-operative Crop Reporting Service, California Crop Report, August 1, 1929,

TABLE 9B

ACREAGES AND TREND OF THE TOTAL ACREAGE OF THE CEREAL. CROPS HARVESTED
IN CALIFORNIA, 1909-1929

In thousands of acres

Total
Year Rice Corn Sog;gxnusm Wheat Barley QOats
Acreage Trend

426 1,195 2,281
550 1,500 2,238

480 1,450 2,221¢
2 370 1,39 2,218
6 300 1,275 2,213
15 400 1,402 2,222
34 440 1,360 2,214
55 350 1,19 2,210
80 375 1,350 2,226
106 506 1,320 2,235
155 1,087 987 2,230
162 714 1,250 2,215
135 557 1,188 2,197
140 712 1,129 2,176
108 748 1,095 157
80 377 69 2,140
103 603 1,040 2,132
149 653 1,080 2,115
160 812 99 2,125
132 780 1,044 2,123
95 680 99 2,131

Sources of data:

Rice, corn, sorghum grains and oats for 1909-1918, Yearbook of the U. S. Dept. of Agr. for the various years; 1919
1923, California_Co-operative Crop Reporting Service, California Crop Report 1924: 10-11; 1924-1927, California Co-
operative Crop Reporting Servioe, California %rop Report 1928: 9-10; 1928, 1929, California Co-operative Crop Report-~
g Servioe, Summary of California Annual Field Crop Report, January 2, 1930. L.

Wheat and barley for 1909-1025, California Co-operative Crop Reporting Service, California Crop Report 1925: 11;
1926, 1927, Calitornia Co-operative Crop Reporting Service, California Crop Report 1927: 7; 1928, 1929, California Co-
operative Cron Reporting ice. Summarv of California Annual Field Crop Report. January 2. 1930,



TABLE 10B

ACREAGES AND TRENDS IN THE ACREAGES OF ALL LAND IN FARMS IN THE SAN JOAQUIN VALLEY, 1909-1929

Crop land harvested Non-bearing orchard Other improved land Woodland in farms

Other land in farms Total land in farms
Years - .
Acreage Trend Acreage Trend Acreage Trends Acreage Trend? Acreage Trend: Acreage Trend
1009, o 1,636,600 1,602,300 |- 2,095,274 2,034,190 641,865 641,865 2,732,461 ,183,136 7,106,290 7,551,490
638,862 .- —— 7,528,300
635,859 7,604,126
632,856 7,481,476
629,853 457,800
626,850 7,433,835
623,847 1,395,
620,844 7,360,650
617,841 961,615
7,324,345
7,308,815
7,264,047
7,250,065
7,226,090
e 7,201,750
160,086 7,161,010
116,019 7,125,728
81,511 7,083,956
51,330 7,078,078
33,234 ,468 |_ ,080,668
2,376,899 2,384,200 28,335 30,767 |. 3,432,000 |ocoeomoaeos 7,029,067

1 For the years 1925-1029, acreage figures were not available, but the trend in acreage was extended over these years.

Sources of data:

Figures for crop land harvested and non-bearing orchard were obtained from Tables 23 and 2B. Other improved land, woodland in farms, and other land in farms for the years 1909, 1919 and 1925

were obtained from Dept. of Com., Bur. of Census,

, Census of the U, 8., Statistics for California, 1910, 1920 and 1825.
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TABLE 11B .
ACREAGES AND TRENDS IN THE ACREAGES OF THE BEARING SUB-TROPICAL FRUITS IN THE SAN JOAQUIN VALLEY, 1909-1929

Lemons i Oranges Grapefruit Walnuts Almonds Grapes Olives Figs Total
Years )

Acreage | Trend | Acreage | Trend [ A Trend | Acreage | Trend | A Trend |Acreage | Trend |A Trend | A& Trend | A Trend

670 875 1 10,913 ( 10,700 517 350 | 2,747 | 2,700 (100,246 | 160,000 | 2,154 | 2,100 | 4,841 | 4,750 |182,449 | 181,785
0 11,000 450 | 3,600 165,000 0

5560 4,250 170,000 -

1,605

2,914 3 8 9,158

3,015 5,500 | 14,231 | 14,700 | 460,495 {440,000 | 9,617

2,970 6,050 | 15,136 | 16,500 (488,353 | 466,000 ( 0,766

2,997 6,800 | 16,861 | 16,000 (493,403 |480,000 | 7,538

2,994 7,700 | 17,203 | 15,800 (483,659 |475,000 [ 7,945 | 9,500 , 45,000 | 621,963 | 599,710
2,964 8,500 | 14,841 | 15,200 (467,420 |461,500 | 11,607 | 11,600 | 43,163 | 46,250 | 502,437 | 589,700

Sources of data:
1909, Dept. of Com., Bur. cf Census, Thirteenth Census of the U. 8., Btatistics for California, 1910: 650-655; 1919-1929, Yearly Crop Reports of the California Co-operative Crop Reporting Service.
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RATE OF IRRIGATION DEVELOPMENT 197

TABLE 12B

ACREAGES AND TREND OF THE 'i‘OTAL ACREAGE OF THE BEARING TEMPERATE ZONB
FRUITS IN THE SAN JOAQUIN VALLEY, 1909-1929

) Prunes Total
Year Cherries Pears Apricots Apples Peaches and
acreage | acreage | acreage | acreage | acreage plums
acreage | Acreage Trend
D11 —— 263 502 6,044 1,537 43,204 8,242 57,792 g;’i%
N 59,400
60,600
62,100
: 63,200
64,300
700
67,100
69,800
245 1,219 6,287 | 4,905 49,301 7,352 69,369 73,300
78,100
84,100
91,300
99,500
275 2,802 12,807 3,682 62,214 24,829 106,499 107,200
290 3,317 14,919 4,431 67,084 28,433 118,474 114,500
310 5,084 16,625 4,505 65,006 30,059 121,589 120,400
330 3,771 19,743 3,712 81,168 25,163 133,887 124,000
200 3,926 21,400 3,647 74,831 26,327 130,331 125,300
250 3,998 19,827 3,632 60,000 26,255 113,962 125,200

Sources of data:

1909, Dept. of Com., Bur. of Census, Thirteenth Census of the U. 8., Statistics for California, 1910: 650-655; 1019,
Dept. of Com., Bur. of Census, Fourteenth Census of the U. 8., Statistics for California, 1920: 87-02; 1924-1929, Yearly
Crop Reports of the California Co-operative Crop Reporting Service.

TABLE 13B

ACREAGES AND TREND OF THE TOTAL ACREAGE OF THE MAJOR GROUPS OF VEGE-.
TABLES HARVESTED IN THE SAN JOAQUIN VALLEY, 1909-1929

, Total
Year Potatoes Sweet potatoes | Truck crops
aareage acreage acreage
: Acreage - Trend

1909. 23,269 3,035 14,189 41,393 42,874
1910, 45,750
1911 48,
1012, 51,425
1913 54,1
1914 §6,600
1915 58,825
1916 60,750
1917. 62,750
1918 64,
1919, 24,000 4,800 25,500 54,300 64,800
1920 29,000 5,300 65,150
1921 32,000 6,400 65,000
1922 33,000 5,800 64,875
1923 22,000 4,600 64,950
1924 . 24,000 4,600 64,750
1925, - 21,000 7,100 65,700
1926. 21,000 . 10,000 37,300 68,300 65,000
1927 25,000 9,500 | 34,300 68,800 86,650
1928 y 26,000 9,900 34,600 70,500 85,725
1929 16,000 8,900 38,700 63,600 67,050
Sources of data:

1009, Dept. of Com., Bur. of Census, Thirteenth Census of the U. §., Statistics for California, 1010: 650-855; 1910«
1929, Yearly Crop Reports of the California Co-operative Crop Reporting Service.
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TABLE 14B

DIVISION OF WATER RESOURCES

ACREAGES AND TRENDS IN THE ACREAGES IN THE MISCELLANEOUS FIELD CROPS,
INCLUDING SUGAR BEETS, BEANS AND COTTON, HARVESTED IN
THE SAN JOAQUIN VALLEY, 1909-1929

Sugar beets Beans Cotton Total
Years
Acreage Trend Acreage Trend Acreage Trend Acreage Trend
1909 _ .. 2,106 2,105 14,942 14,042 17,047 17,047
2,175 18,000 20,175
2,250 21,500 23,750
2,325 24,750 27,075
2,400 28,000 0,400
2,500 31,400 33,900
2,600 34,750 37,350
2,700 8,000 40,700
2,800 41,250 44,050
2,800 1o 42,000 44,900
2,850 48,000 40,000 5,500 53,850
2,700 28,000 36,000 21,000 48,700
2,500 ,000 36, 3,500 8,500
2,300 40,000 39,000 2,600 53,300
2,200 51,000 45,500 9,000 72,700
12,500 41,000 55,750 37,800 108,250
3,000 9,000 62, 96,600 ,500
3,650 76,000 66,000 109,300 167,650
4,300 64,000 66,000 79,800 122,000 |__ - 192,300
5,000 61,000 65,900 151,900 148,000 .- _______ 218,990
5,900 61,000 65,750 250,000 174,000 319,000 650

Sources of data:

1909, Dept. of Com., Bur. of Census, Thirteenth Census of the U, S., Statistics for California, 1910: 650-655; 1919-
1929, Yearly Crop Reports of the California Co-operative Crop Reporting Service.



TABLE 15B

. ACREAGES AND TRENDS IN THE ACREAGES OF HAY CROPS HARVESTED IN THE SAN JOAQUIN VALLEY, 1909-1929
Alfalfa Grain hay Other tame hay Wild hay Total
Year

Acreage Trend Acreage Trend Acreage Trend Aoreage Trend Acreage Trend
239,108 239,000 285,447 265,447 12,347 12,347 30,402 39,402 556,305 556,106
X 254,000 12,000 36,500 562,500
245,000 11,625 33,600 ' 570,225
234,600 11,300 576,550
225,000 10,950 586,250
215,000 10,600 590,600
205,000 10,250 |occiocemeaee 601,550
195,600 9,900 608,700
186,000 9,650 617,060
176,000 9,250 624,000
447,000 440,000 166,000 166,000 8,900 9,125 10,800 626,025
453,000 5 159,000 160,000 9,000 8,100 10,300 832,350
456,000 455,000 153,000 162,000 ,200 8,990 10,000 625,790
455,000 460,000 148,000 146,000 9,300 9,050 10,000 623,850
459,000 452,500 139,000 139,000 7,800 8,400 8,000 608,400
447,000 450,000 131,000 129,000 11,000 9,800 2,900 595,800
453,000 450,000 117,000 114,000 11,500 9,475 9,800 581,475
449,000 455,000 94,000 100,000 7,300 8,600 ,700 572,050

459,000 457,500 87,000 100,000 7,400 7,900 8,500 X
464,000 454,000 84,000 4,00 7,500 7,700 7,400 583,950
438,000 445,000 171,000 136,000 8,500 7,990 7,400 596,740

Sources of data:

1909, Dept. of Com., Bur. of Census, Thirteenth Census of the U. 3‘, Statistics for California, 1910: 650-655; 1019-1029, Yearly Crop Reports of the California Co-operative Crop Reparting Service.
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TABLE 16B
ACREAGES AND TRENDS IN THE ACREAGES OF THE CEREAL CROP HARVESTED IN THE SAN JOAQUIN VALLEY, 1909-1929

Corn Sorghums Wheat Barley Oata Rice Total
Year - - - - -
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend-
1909, o ot 11,876 11,976 29,385 29,385 192,725 248,000 | 452,489 452,489 95,129 95,129 _-| 781,704 836,970
16,00 ,500 0 - 90,000 .- 799,500
,600 37,750 jueeeooa o 84,500 | |ecioaee . 744,250
26,000 42,250 |__________ 79,000 - 758,260
29,250 46,500 73,600 p— - 748,750
33,750 50,750 - 68,000 P 49,000
38,000 56,250 62,600 754,750
42,000 59,500 57,000 - - 764,500
47,000 64,000 51,750 [____ 778,750
50,500 67,500 |..... femae L8111 (N I [ 806,50
50,500 72,600 69,000 407,000 243,000 369,000 420,000 41,000 44,000 6,000 5,550 081,000 32,050
7,000 68,600 68,500 4,000 ,0 465,000 430,000 45,000 43,500 ,000 4,700 900,500 846,700
40,250 ,600 67,600 175,000 255,000 427,000 427,000 41,000 44,000 2,300 3,250 748,800 837,000
36,250 63,000 63,500 297,000 255,000 422,000 400,000 46,000 44,500 1,600 1,800 859,600 801,050
32,250 69,000 57,600 328,000 247,000 399,000 867,500 50,000 44,750 1,300 1,100 884,300 750,100
34,250 40,000 49,600 127,000 240,000 233,000 330,000 34,000 44,000 00 90 470,100 698,650
33,000 42,000 47,000 30,000 242,600 357,000 325,000 52,000 45,000 300 2,450 714,300 694,050
31,000 43,000 49,500 217,000 250,000 330,000 320,000 46,000 45,600 3,100 5,800 669,100 701,900
30,500 64,000 52,600 333,000 262,500 307,000 320,000 44,000 46,000 13,000 9,500 791,000 721,000
30,750 62,000 65,250 315,000 280,000 332,000 319,000 48,000 45,600 13,300 11,950 798,300 742,450
81,000 44,000 58,000 | 250,000 00,000 283,000 312,500 42,000 45,000 13,000 13,300 665,000 769,800

Sources of data:

1909, Dept. of Com., Bur. of Census, Thirteenth Census of the U, 8., Statistics for California, 1910: 650-655; 1019-1929, Yearly Crop Reports of the California Co-operative Crop Reporting Service.
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R TABLE 17B
ACREAGES AND TRENDS IN THE ACREAGES OF THE BEARING SUB-TROPICAL FRUITS IN THE SACRAMENTO VALLEY, 1903-1929

Lemons * Oranges Grapefruit Walnuts Almonds Grapes Olives Figs Total
Year -
Acreage | Trend |Acreage| Trend |Acreage | Trend |Acreage | Trend |Acreage | Trend {Acreage | Trend | Acresge| Trend | Acreage | Trend |Acreage| Trend
85 85 2,442 2,442 10 10 471 471 8,954 | 8054 | 33,612 | 33,612 [ 2,351 2,351 976 976 | 48,001 | 48,901
. 100 2,442 10 825 |aeenauin 9,800 33,050 1,000 49,627
175 2,442 10 |ocamoc 600 10,800 1,100 50,702
200 2,442 10 700 11,800 1,175 51,662
275 2,450 10 800 12,800 1,250 52,835
325 2,455 10 900 13,800 1,325 53,800
400 2,460 10 1,000 14,750 1,400 54,920
450 2,475 11 1,100 15,700 1,500 55,086
500 500 i1 1,200 16,700 ,600 57,088
580 2,526 11 1,300 17,700 6,028 1,700 58,441
643 843 2,500 2,700 12 12 1,408 1,350 [ocoootc 8,700 | 27,841 | 28,800 6,450 1,775 60,230
700 2,950 50 1,300 19,700 29,300 6,875 1,850 62,725
726 3,300 1. ... 60 1,800 |oocoo- 20,700 30,300 7,300 1,925 65,610
750 3,650 75 1,300 21,700 31,550 7,700 2,000 68,726
800 3,950 75 1,300 23,000 {-iuenn.. 33,000 8,100 2,100 72,325
846 846 4,480 4,126 7% 76 1,120 1,300 | 23,784 | 24,800 | 34,058 | 34,800 8,508 8,350 2,202 2,150 | 75,168 76,547
844 844 | 4,240 4,100 75 75 1,465 1,400 ,358 | 27,450 | 37,772 | 36,600 8,405 8,660 | 2,121 2,200 | 83,360 | 81,319
875 875 3,818 3,950 95 95 1,632 1,632 | 32,649 | 30,800 | 38,430 | 38,000 9,017 9,000 { 2,144 2,25 88,558 | 86,602
866 866 1 3,667 3,825 96 96 1,830 1,830 | 33,926 | 33,800 | 38,139 | 39,200 | 9,100 0,500 | 2,462 2,300 | 90,185 01,417
843 843 ,839 | 3,700 86 86 2;139 2,0 35,182 | 35,182 | 40,635 | 40,100 | 10,661 9,975 442 1 2,40 95,727 | 94,361
843 843 3,858 | 3,600 86 86 2,322 2,300 | 35,893 | 35,803 | 41,674 | 40,950 | 10,246 | 10,400 2,587 | 2,587 | 97,608 | 96,650
Sources of data:
1 Statistician, California C ti

CromecE' Dept. of Com., Bur. of Census, Census of the U. 8., Statistics for California, 1010: 650-655, Table 4; 1919-1929, data furnished by office of Agricul

porting Service,
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TABLE 18B
ACR.CEAGE‘S‘ AND TRENDS IN THE ACREAGES OF THE BEARING TEMPERATE ZONE FRUITS IN THE SACRAMENTO VALLEY, 1909~1929

Cherries

Pears

Apricots

Apples

Peaches

Plums and prunes

Total

Year

Acreage

Trend

Acreage Trend

Acreage Tren.d

Acreage Trend

Acreage | Trend

Acreage Trend

. Acreage

Trend

826

4,774

17.770

17,770

9,660 9,900

13,832

12,404 12,404

11,397 11,397
11,950

36,842

49,117 47,300

119,896

36,842
37,400
38,000

118 170

Sources of data:

1909, Dept. of Com., Bur. of Censua. Cen.sua of the U. 8., Btatistics for California, 1910: 850-655, Table 4; 1919-1929, data furnished by office of Agricultural Statistician, California Co-operative

Crop Reporting Service,
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TABLE 19B

ACREAGES AND TRENDS IN THE ACREAGES OF VEGETABLE CROPS IN THE
SACRAMENTO VALLEY, 1909-1929

Potatoes Truck crops Total
Year
Acreage Trend Acreage Trend Acreage Trend

3,207 R, 200 9,721 12,900
14,300
15,900
17,500
19,075
20,675
. 22260

23,85
25,450
7,000

4,125 30,025

3,900 34,025

4,000 38,975

4,500 43,700

3,200 48,150
1,300 52,600

1,300 56,625
1,400 59,000 61,965 60,500
1,900 1,650 60,969 61,000 62,869 62,650
1,800 1,750 60,469 62,500 62,269 64,250
1,500 1,750 65,461 63,500 66,961 65,250

Sources of data:
1909, Dept, of Com., Bur. of Census, Census.of the U. 8., Statistics for California, 1010; 650-655. Table4 1919-1929,
data fi d by office of A 1 St California Co-operative Crop Reporting Servi

TABLE 20B

ACREAGES AND TRENDS IN THE ACREAGES OF MISCELLANEOUS FIELD CROPS, IN-
CLUDING SUGAR BEETS, COTTON .AND BEANS, IN THE
SACRAMENTO VALLEY, 1909-1929

Sugar beets Cotton Beans Total
Years

Acreage Trend Acreage Trend Acreage Trend Acreage Trend
1909 e 7,938 7,800 16,138 16,100 24,076 24,/
1910. iy 7,200 20,500 27,700
1911 I 6,800 25,000 31,800
1912, 6,000 9,250 35,250
1913, 5,400 33,500 8,900
1914 e 4,800 38,000 42,800
1015, 4,200 42,500 46,700
1916, 3,600 47,750 51,350
1017 3,000 60,500 53,500
1918 2,600 50,000 62,600
1919 .. 1,625 2,800 59,950 46,000 61,576 48,800
1920. 4,600 23,300 38,000 42,600
1921 6,800 30,300 35,260 | ... ___ 42,050
1922 9,800 40, 34,500 44,300
1923 12,600 | 40,900 34,250 46,850
1924 o 15,200 15,600 .o 25,700 32,000 40,900
1925. 19,000 3,500 2,800 27,800 32,2560 54,050
1026, 22,800 3,300 3,700 36,000 34,500 .
1027, ,400 2,000 4,800 40,00 38,250 89,450
1928 30,200 9,500 6,100 41,000 42,000 (... ,300
1929 32,000 7,600 7,600 45,000 46,000 84,600
1980 e[ 137,810 37,800

G h? Estimated on the basis of reports furnished by the Spreckles Sugar Company and the Holly Sugar Company of
alifornia.
Sources of dnh.

1908, Degt of Oom., Bur of Censun, Census of the U, 8., Statistica for Cahlorma, 1010: 660-655.  Table 4; 19161929,
data fi by office of A 18t ‘California Co- Crop Service.




TABLE 21B
ACREAGES AND TRENDS IN THE ACREAGES OF HAY CROPS IN THE SACRAMENTO VALLEY, 1909-1929

Alfalfa Grain hay Other tame hay Wild hay Total
Years
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend
57,527 225,378 225,300 17,700 319,011 318,800
17,200 . 313,700
18,800 |- 307,400
16,000 | 301,800
15,400 206,300
14,900 290,900
14,400 285,600
13,800 279,300
13,300 275,300
12,700 268,300
108,000 12,100 262,813 265,500
108,000 133,000 11,600 262,500 257,700
110,000 111,500 127,000 117,000 1,000 258,400 250,500
109,000 114,000 117,000 108,000 10,400 246,500 243,000
117,000 116,000 95,001 100,000 10,000 231,600 6,600
119,000 118,000 102,000 92,000 26,400 242,300 229,800
120,000 121,000 63,000 84,000 ,100 207,200 224,400
122,000 3,0 76,000 76,000 8,900 218,400 218,000
126,000 125,000 68,000 ,00! 8,700 213,200 213,700
132,000 127,500 66,000 686,000 8,500 215,500 211,900
128,000 131,000 72,000 64,000 8,300 221,000 213,000

Sources of data:

1800, Dept. of Com., Bur. of Census, Census of the U. 8., Btatistics for California, 1010: 650-655, Table 4; 19191020, data furnished by office of Agricultural Statistician, California Co-operative

Crop Reporting Service.
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ACREAGES AND TRENDS IN THE ACREAGES OF CEREAL CROPS IN THE SACRAMENTO VALLEY, 1909-1929

TABLE 22B

. Rice Corn Sorghum grain Wheat Barley Oats Total
Years :
Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage | Trend Acreage Trend
4,044 4,044 3,544 3,500 125,686 147,500 208,639 298,000 15,821 15,500 | 447,734 468,544
- - .| 142,500 767,600
140,000 471,600
140,000 480,300
140,000 494,500
145,000 516,700
150,125 544,225
160,000 583,300
170,000 631,800
2 ----| 182,500 (] 683,100
.| 147,500 114,000 352,000 195,000 338,000 360,000 41,000 39,000 902,500 725,400
-| 155,100 118,500 7,600 216,000 205,000 421,000 | 375,000 44,000 40,000 855,600 757,700
.| 132,500 121,000 ,300 181,000 212,500 404,000 { 390,000 37,000 39,000 772,400 781,000
-| 138,400 121,500 9,000 185,000 217,500 380,000 402,500 41,000 37,000 760,800 797,100
-1 104,700 120,000 10,300 196,000 220,000 381,000 410,000 ,000 35,000 740,900 805,100
- 89,900 118,500 11,800 171,000 222,500 403,000 415,000 21,000 34,001 704,900 811,000 .
- 102,700 116,500 14,600 219,000 225,000 453,000 417,500 41,000 33,000 836,100 814 350
-] 145,900 4,000 18,000 227,000 227,500 430,000 415,000 35,000 33,000 860,700 8!4.900
- ,000 111,500 22,600 262,000 230,000 | 374,000 405,000 31,000 33,000 | 845,500 809,500
-| 119,000 109,000 26,300 252,000 232,600 404,000 | 400,000 33,000 33,000 840,000 808,000
- 82 000 106,500 7,100: 30 000 29,600 247,000 235,000 | 424, 390,000 33,000 33,000 823,500 801,200
Sources of data:
1909, Dept. of Com., Bur. of Census, Census of the U. 8,, Statistics for California, 1810: 650-655, Tablo 4; 1919-1929, data furnished by office of Agri I Statistician, California Co-operat

Crop partmg
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PUBLICATIONS OF THE
DIVISION OF WATER RESOURCES
DEPARTMENT OF PUBLIC WORKS
STATE OF CALIFORNIA

When the Department of Publle Works was created in July, 1921, the State Water Commission was succeed

by the Division of Water Rights, wnd the Department of wag by the Division

and Irrigation in all duties except those to State A . Both the Diviaton

Water Rights and the Division of Engineering and Irrigation functioned until August, 1929, when they wi
congolidated to form the Division of Water Resources.

STATE WATER COMMISSION

First Report, State Water Commission, March 24 to November 1, 1912,

Second Report, State Water Commission, November 1, 1912, to April 1, 1914,
*Biennial Report, State Water Commission, March 1, 1915, to December 1, 1916.
Biennial Report, State Water Commission, December 1, 1916, to September 1, 191
Biennial Report, State Water Commission, September 1, 1918, to September 1, 192

DIVISION OF WATER RIGHTS

*Bulletin No, 1—Hydrographic Investigation of San Joaquin River, 1920-1923,

*Bulletin No. 2—Kings River Investigation, Water Master's Reports, 1918-1923,

*Bulletin No. 3—Proceedings First Sacramento-San Joaquin River Problems Col
ference, 1924.

*Bulletin No, 4—Proceedings Second Sacramento-San Joaquin River Problems Col
ference, and Water Supervisor’s Report, 1924,

Bulletin No. 5—San Gabriel Investigation—Basic Data, 1923-1926.

Bulletin No, 6—San Gabriel Investigation—Basic Data, 1926-1928.

Bulletin No. 7—San Gabriel Investigation—Analysis and Conclusions, 1929,

*Biennial Report, Division of Water Rights, 1920-1922,

*Biennial Report, Division of Water Rights, 1922-1924,

Biennial Report, Division of Water Rights, 1924-1926.

Bienntal Report, Division of Water Rights, 1926-1928.

DEPARTMENT OF ENGINEERING

*Bulletin No. 1-—Cooperative Irrigation Investigations in California, 1912-1914.

*Bulletin No. 2—Irrigation Districts in California, 1887-1916.

Bulletin No. 3—Investigations of Economic Duty of Water for Alfalfa in Sacr:
mento Valley, California, 1916.

*Bulletin No. 4+—Preliminary Report on Conservation and Control of Flood Wate:
in Coachella Valley, California, 1917.

*Bulletin No. 5-~—Report on the Utilization of Mojave River for Irrigation |

i Victor Valley, California, 1918.

*Biilletin No. 6—California Irrigation District Laws, 1919 (now obsolete).

Bulletin No, 7—Use of water from Kings River, California, 1918, ’

*Bulletin No. 8—Flood Problems of the Calaveras River, 1919,

Bulletin No. 9—Water Resources of Kern River and Adjacent Streams and The!
Utilization, 1920,

*Bilennial Report, Department of Engineering, 1907-1908.

*Biennial Report, Department of Engineering, 1908-1910,

*Bijennial Report, Department of Engineering, 1910-1912.

*Biennial Report, Department of Engineering, 1912-1914,

*Biennial Report, Department of Engineering, 1914-1916,

*Blennial Report, Department of Engineering, 1916-1918.

*Biennial Report, Department of Engineering, 1918-1920,

* Reports and Bulletina ocut of print. These may be borrowed by your local library from the Californ
State Library at Sacramento, California.



DIVISION OF WATER RESOURCES

Including Reports of the Former Division of Englneering and Irrigation

*Bulletin No. 1-—California Irrigation District Laws, 1921 (now obsolete).
*Bulletin No. 2—Formation of Irrigation Districts, Issuance of Bonds, etec., 1922.
Bulletin No. 3—Water Resources of Tulare County and Their Utilization, 1922.
Bulletin No., 4—Water ResourceS of California, 1923.
Bulletin No. 5—Flow in California Streams, 1923.
Bulletin No, 6—Irrigation Requirements of California Lands, 1923.
*Bulletin No. 7—California Irrigation District Laws, 13923 (now obsolete).
*Bulletin No. 8—Cost of Water to Irrigators in California, 1925.
Bulletin No. 9—Supplemental Report on Water Resources of California, 1925.
*Bulletin No. 10—CQalifornia Irrigation District Laws, 1925 (now obsolete).
Bulletin No. 11—Ground Water Resources of Southern San Joaquin Valley, 1927,
Bulletin No, 12—Summary Report on the Water Resources of California and a
Coordinated Plan for Their Development, 1927,
Bulletin No, 13—The Development of the Upper Sacramento River, containing U. 8.
R. S. Cooperative Report on Iron Canyon Project, 1927.
Bulletin No. 14—The Control of Floods by Reservoirs, 1928,
¢*Bulletin No. 18s+—California Irrigation District Laws, 1927 (now obsolete).
Bulletin No. 18—California Irrigation District Laws, 1929 Revision.
Bulletin No. 19—Santa Ana Investigation, Flood Control and Conservation (with
packet of maps), 1928.
Bulletin No. 20—Kennett Reservoir Development, an Analysis of Methods and
Extent of Financing by Electric Power Revenue, 1929.
*Bulletin No. 21-—Irrigation Districts in California, 1929.
Bulletin No. 21-A—Report on Irrigation Districts in California for the Year
) 1929, 1930.
Bulletin No. 22—Report on Salt Water Barrier (two volumes), 1929.
Bulletin No. 23—Report of Sacramento-San Joaquin Water Supervisor, 1924-1928.
[3ulletin No. 24—A Proposed Major Development on American River, 1929.
Bulletin No. 28-A—Industrial Survey of Upper San Francisco Bay Area, 1930.
Bulletin No. 31—Santa Ana River Basin, 1930. ’
Bulletin No. 32—South Coastal Basin, a Cooperative Symposium, 1930.
Bulletin No. 34—Permissible Annual Charges for Irrigation Water in Upper San
Joaquin Valley, 1930. ‘
Bulletin No. 35—Permissible Economic Rate of Irrigation Development in Cali-
. fornia, 1930. «
Biennial Report, Division of Engineering and Irrigation, 1920-1922,
Biennial Report, Division of Engineering and Irrigation, 1922-1924,
Biennial Report, Division of Engineering and Irrigation, 1924-1926,

COOPERATIVE AND MISCELLANEOQUS REPORTS
*Report of the Conservation Commission of California, 1912,
*Irrigation Resources of California and Their Utilization (Bul. 264, Qffice of Exp.
U. 8. D. A.) 1913, ’
*Report, State Water Problems Conference, November 25, 1916,
*Report on Pit River Basin, April, 1915.
*Report on Lower Pit River Project, July, 1915.
sReport on Iron Canyon Project. 1914,
*Report on Iron Canyon Project, California, May, 1920,
*Sacramento Flood Control Project (Revised Plans), 1925.
Report of Commission Appointed to Investigate Causes Leading to the Failure of
’ St. Francis Dam, 1928,
Keport of the Joint Committee of the Senate and Assembly Dealing With the Water
Problems of the State, 1929,

* Reports and Bulletins out of print. These may bs borrowed by your local lbrary from the Californis
State Library at Sacramento, Californfa.




CITECKED
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Rules and Regulations Governing the Supervision of Dams in California, 1929

Water Commission Act with Latest Amendments Thereto, 1929,

Rules and Regulations Governing the Appropriation of Water in California, 19¢

Rules ‘and Regulations Governing the Determination of Rights to Use of Ws
Accordance with the Water Commission Act, 1925. ’

Tables of Discharge for Parshall Measuring Flumes, 1928.

General Plans, Specifications and Bills of Material for Six ana Nine Inch P:
Measuring Flumes, 1930. :
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