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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. . . 

Very sincerely yours, 

Berkeley, California, 
October 30, 1930. 

Dean, College of Agriculture. 
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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 
u'ater reS01£rces of. southern California. 

[I object to the item of $450,000.00 in section 1 and reduce the amount to 
$390,000.00. With this < reduction I approve the bill. Dated June 17, 1939. 
C. C. YOUNG, 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 a.s may be necessary, is hereby appropriated to be 
expended by the state department of public works in accordance with 
'law in t!Ollducting 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 including 
the Santa Ana river and its tributaries, the Mojave river and its trib­
utar,ies,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 act, in cooperation 
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 claim 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. < . < 

SEC. 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 s·eries 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 carried 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 
IJave 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 economic 
aspects of the State Water Plan prepared by the College of Agriculture, 
University of California .. 

The rate at which additional sl}pplies 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-e:l!;pansion. 
This report presents an analysis of past and future demands for Cali­
fornia agricultural products, 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. 

(i5 ) 



CHAPTER I 

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
ses.'les, however, have worked in some respects to increase the difficulties 
of a stabilized growth. 

Irrigation works built in response to favorable financial 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 irrigation, 
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 create a surplus has 
been planted. This is the period of time required for fruits to come 
into bearing. In the meantime the orchards and vineyards continl,le 
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 CaLi­
fornia, but is a common cause of difficulty wherever irrigation is prac­
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 incurs 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 350,000 acres have been put under irriga­
tion, for which most of the water is taken from the underground supply 

I 1'7 \ 
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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 locality any irrigation project 
that will deliver water to the area will be looked }Ipon with favor, even 
though the resulting costs are high. Engineering investigations have 
shown that unusual 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 picture 
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 describe 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 objectives 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 uew 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, 
a vailable 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 Calif.ornia is approximately 100,000,000 acres. 
Acreages expressed ill 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, a~d miscellaneous unclassified uses com­
prised nearly another third. Agl'iculture occupied the remaining third, 
bu~ 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 crop lana products is produced on about 7 per 
cent of·the toial area of the state. The remainder of the agricultural 
area is taken up with pasture. . 

While crop land area has been gradually increasing in extent, the 
. area in virgip timber has been decreasing. Even the broad and general 
classes 'of land utilization, therefore, can not be considered static. 
California's land problem is a dynamic one. This is brought out in 
Plate II·, 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 increased 125 per cent and the crop land 90 per 
cent. Changes in the major utilization of land over a long pet:iodt>f time 
may have an important bearing upon <t1}.e total volume of a:gr~cultural 
production, eSPQcially 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 cropped area has Increased only 15 per cent. There 
have been outstanding changes, however, in the utilization of the crop 
land. Notwithstanding this small increase in the crop land area, agri­
cultul'al 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 agricultural 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 hartested nor the acreage of alfalfa have 
had rates of increase as great as population, while the fruit acre~e has 
kept well. ahead of population growth. 

Will California' Agricultural Production Continue to Parallel 
Population In Its 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. 

relail~~e~a;:'P~~ i~~r':~S~e~n °l;'ea~~3~~~f~~ l,'iol6u~~~m~rii~~ :~o~ ~~lftJP~~lti9~f i~~ 
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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Ther; has been some increase in United States per capita consumption 
in recent years, but most of this increase has probably been cyclical 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 production to California fruit farms. 
In twenty years we have doubled the ratio of California fruit produc­
tion to that of the United States. During the past few years California 
production of orchard and vineyard fruits hal! 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 capita consumption and foreign trade. 

Population. 

Trends of fruit production 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 composition 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 factor in determining the rate of expansion of 
the California fruit industry, these trends in United States population 
growth are signi:6.Cllnt. 

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 increased 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 increasing 
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 
between 14,500,000 and 16,750,000, and in 1970 between 17,000,000 and 
20,500,000. 

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 crops and of live stock products and to foreign 
trade. 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 cultivation 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 cow, 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 'Ufill providQ 
the needed supply of agricultural prod1wts more cheaply than could be 
done by increasing the investment in labor and equipment on lands. 
already 1mder 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 criterion. 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 
conclusions there have been many elements which have seemed almost 
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 aspects 
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 ~alifornia. The. upp~r 
and lower reasonable limits of the future ratIo between Cahforrua 
production and United States production are far apart, and the exact 
trend of California production between these limits will be governed 

• .. .... ... fa ,. ••• ~'I TT·., n, ~L_ __...l .e .... __ .: __ 
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countries, but will be very greatly influenced by the amount ·of. produc­
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 not 
believe that the acreage estimated for the live stock industry in this 
report will be required. Arguments to support this belief are 
numerous. If the tariff were suddenly removed on dairy products, 
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 than it is at the present time. 

In the beef industry revolutionary changes in productiqn are i~ 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 increased efficiency of production. 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. Our business structure,as well 
as our agricultural industry, is subject to cyclical 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 economic 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 economic conditions affecting California agriculture improve earlv 
in the decade it is estimated that a half million acres can safely bOe 
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 gafely 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 assiS't 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 respect to irrigation development 
have within their power the means of going a long way toward smooth­
ing out the production cycles 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 irrig-ation and of constructing some of our major 
projects of the future, will be tequired. 
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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 coming 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 crude 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 responsible 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 composition 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 analysis 
to a scope within reach of available facilities. 

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 increasing per­
centage of older people has been in evidence for a number of decades 
in populations of state and nation; 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 composition of 
our California population, and this in turn has affected, and will 
continue to affect, the rate of natural increase. 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 births and deaths 
expreesed 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 clemency 
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 perfect, 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, subject of course to a sensible 
degree of caution in their application. 

PRINCIPLES OF PO'PULATION 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 worllt that cali 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 
criticized 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 or 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 study. Minerals, however, and water power ha.ve admittedly been 
left out of the picture except indirectly, as will be described later. 
Trade facilities and possibilities of commercial and industrial develop­
ment and the intangible resources which iii their various combinations 
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 
itself 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 
.. t. 'Wnl' .... h .. vino" $I. mnl'P nl' jp"",npO'"tivp infll1pnp.p: 
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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 respect 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 since 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 Scripps 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 one-fourth of what it was 
prior to 1890. But that is not all. For even a eontinuation '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 cal10 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 eountry. 
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 wMte popUlation of Connecticut, Massachusetts and New York 
will have 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. 

* * • Our estimates show that the rate of increase will be only two-thirds 
to three-fourths as great in the decade 193Q..-40 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 capacity 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. t 

Recent investigations of the population 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 increase in a 
population having a shifting composition 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 economics 
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 tendency 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 
numbers 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 
populat~ongrowth 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 
cycles 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. Even 
when birth rates are studied on the basis of five- or ten-year age groups, 
variations in age distribution withizi 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 Birth Rate. The British Medical' Journal. Page 499. 
Sept. 16, 1928. 
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Plate IV 

100 

!II 

NUMBER Of BIRTHS PER 1000 WOMEN BETWEEN THE 
AGES Of 15 AND 44 IN THE CALIfORNIA POPULATION 

FIGURE I 

t 80~----------+-----------fA~--------+---~.-----~ 
:c 
It­
o 
L. 
OJ 
.0 
E 
~ 60~~Z-------+-----------+-----------+-----~----~ 

~L-~~~~ __ L-~~~~'--~~~~ __ '--~~~~~~~ 
1909 1914 1919 1924 1929 

Year 

NUMBER OF DEATHS IN CALIFORNIA COMPARED TO POPULATION 
10 

!II c: 7 
o-FIGURE 2 

~ 
·E 5 

.s 4 

c: 3 .S! .... 
...!!l 2 :::J 
c.. 
If 

II> -g 70 ., 
~ SO 

~ 4D .... 
.!: 30 

III 
::: 20 
nI 
cu 
a 

-

10 
1904 

--~ -----------
Population '::::..- ~--~~r:~~r;t::!ttos 

~ ~ -
-Deaths_I\.. 

.------ ./--xr-
. Trend in deaths 

, 

1909 1914 1919 1924 1929 

Year 



30 DIVISION OF WATER RESOURCES 

Mortality Rates. 

Specific mortality rates do not give so much trouble as birth rates ill 
estimating future population. Improvement in the death rate oj 
children, however, has an important effect in preventing a greateI 
decline than would have otherwise taken place in the ratio of childrell 
to total population resulting from declining birth rates. Crude mor· 
tality rates on the other hand show variation, due not alone to change! 
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 doe! 
age composition of the population have an important effect upon mor· 
tality rate, but the ratio of foreign to native elements in the populatioll 
also has an important influence. In Figure 2, Plate IV, are shown thf 
numbers of deaths in California from 1906 to 1929, inclusive. In thf 
same figure the trend in the population is shown.*' In this figurE 
careful observation will show that the two trends are farther apart ill 
the later years than in the early period, indicating an improvement ill 
the crude rate of mortality. To what extent the improvement shoWIl 
for the past decade may have been due to a more complete census ill 
1930 can not be easily determined. Weare not confronted, however, 
with the erratic variation observed with respect to birth rate. 

Net Reproduction Rate. 

Crude rates of natural increase, computed on the basis of difference! 
between births and deaths and expressed as a percentage of the total 
population, are subject to the same errors involved in treating birth! 
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. 

t 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, ho"" 
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. 

"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, 
i. 6., the number of female births for 1000 women fifteen to siXteen years, or 1000 
women sixteen to seventeen years, etc. 

"It became necessary, thirdly, to apply those fertility rates to the number ot 
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 wlIl show the total number ot 
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 smaller, 
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 basic data 
needed for its computation are a life table for females, the actual number of women 
for each year of childbearing age, and the number of female live-born by years of 
ag~.~!_~~J;':.". .. ~n0.lhe~.1I r .. n, ..... 'D~1 .... ___ ..... -n:_4. .... ___ .:::I T"t. ....... ,u ... _ "0_ .......... AI) _AA ~h .... Ual"_ 
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analysis to the populations of Europe Kuczynski 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 
reasonable expectations; And fertility continued its downward path 
in 1927.-

How meaningless different estimates of natural increase 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 country like the United States it is possible to make 
use of the national immigration statistics. 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 can 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
jection 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. 
t Rogers, S. L., Birth Statistics, Fifth Annual Report, 1919. Page 8. U. S. Dept. 

Commerce, U. S. Govt. Printing Office, 1921. 
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mates may have their application. Some refuiements 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 Scripps 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 
Native white _________________________________ 4.2 per cent 
Foreign white ________________ ---------------- 6.0 per cent Negroes _____________________________________ 3.8 per cent 

Rural 
6.4 per cent 
6.6 per cent 
6.2 per cent 

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

Urban 
Native white _________________________________ 3.5 per cent 
Foreign white ________________________________ 6.6 per cent 
Negroes _____________________________________ 5.0 per cent 

Rural 
4.5 per cent 
6.4 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 Ii 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 further 
step in the calculation 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 Estimated population 

~~:g===:=::=::::::::==::==:::=::::::=::::::::::::=:: ~~~:~~g:ggg 
1960________________________________________________ 162,670,000 

~~~g:::::::::::::::::::::::::::::::::::::::::::::::: ~i~:tgg:ggg 

While this estimate appears somewhat low to the more optimistic, 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 of Sociology. Vol. XXXIV. Pages 253-270. Sept., 1928. 

t 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 popul~tion growth based upon biological 
principles of growth of lower forms of life, his mathematical 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 principles 
which are more easily explained and understood and are more nearly 
in accord with the methods developed by Kuczynski and other recent 
investigators. That Whelpton's estimate is not claimed 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 optimistic." t 

School enrollment statistics show a very sharp decline in the numbers 
of younger pupils, and calculated 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 already 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 calculations 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 35. 

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 
~. Raymond. The Biology of Population Growth. 260 pages. Copyright 1925. 
by Alfred A. Knopf. Ine. " 

t Personal letter under date of June 27. 1930. from P. K. Whelpton. 

8-80874 
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1905 and 1915. The great-grandmothers of th~ ·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 economic situation in 

, the United States was in the doldrums. Although their nUI)1bers were 
augmented by immigration, many of their children, born in the nineties, 
fought the World War and many ofthem died from influenza. Their sur­
viving daughters have just passed the maximum 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 described, important changes in om: 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 distinct bearing 
upon the question of California land requirements. The rate of gro~h 
of our fruit acreage will be dependeIl't 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 increase 
will be influenced, by the age a:t;td nativity of those coming to live 
amongst us. ' 
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CHAPTER III 

AN ESTIMATE OF FUTURE CALIFORNIA pnpU'[.ATlON 

Future California population increase will depend upon a continua­
tion of a source 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 con­
sisted of a determination for each of the next four decades, of net 
effective immigration of persons 10 years of age and ovei' ; 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. Weare 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 cent 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, Iowa, 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 characteristic 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 migratory 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 forced 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 'fIet 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 iplmigrant 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, 1880 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 

Year 

1850 ___________________________________________ _ 
1860 ___________________________________________ _ 
1870 ___________________________________________ _ 
1880 ___________________________________________ _ 
1890 ___________________________________________ _ 
1900 ___________________________________________ _ 
1910 ___________________________________________ _ 
1920 ___________________________________________ _ 
1930 ___________________________________________ _ 

• Estimated. 

Total 
population 

92,597 
379,994 
560,247 
864,594 

1,208,130 
1,485,053 
2,377,549 
3,426,861 

'6,850,000· 

California 
born 

162,093 
326,000 
475,843 
661,280 
903,996 

1,268,243 
'1,794,600 

F~ 
and native 
immigrant 

398,154 
538,694 
732,287 
823,773 

1,473,553 
2,158,618 

'3,855,400 

37 

Native 
immigrant 

188,323 
245,820 
385,978 
456;533 
887,121 

1,400,993 
--------------

to 1880. It Table 2 summarizes the estimates of total net 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 decades 
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 comprise 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 lldvanced 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 min?r 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 this 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 bet_en 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 ClLlculatlon, are fl'iven In Tables 14 to PA, 
inclusive, in Appendix 4. 
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Plate V 
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TABLB 1 

TOTAL NET EFFECTIVE IMMIGRATION iNTo CALIFoRNiA, 188o.:i930' 

Age group 188010 1890 1890101900 

10-19 ____________________________ 51,807 50,009 2o-29 ____ c.-___ , ___________________ 
92,368 59,583 30-39 ____________________________ 46,334 26,931 40-49 _________ : __________________ 
lU16 7,910 50-59 ____________________________ 1,023 '1,059 60-69 ____________________________ 
9.146 11,241 70-79 ____________________________ 1,059 741 80-89 ____________________________ 
1,032 1,254 90+ _____________________________ 

281 265 
Totals _______________________ 

217,466 156,875 

, For method of calculation see Tabl .. lA 10 9A, Appendix A­
I Figures in boldf ... represent n~ decrease for the deoode-

TABLE 3 

1900 10'1910 1910101920 1920 10 1930 

122,742 152,657 241,805 
238,743 227,645 486,054 
175,874 165,775 510,567 
92,665 105,052 262,307 
40,565 65,124 158,989 
34,468 SO,360 46,325 

9,677 21,615 26,llO 
3,306 6,449 10.902 

562 734 14,679 

718,622 795,411 1,757,738 

PERCENTAGB AGB DiSTRIBUTION OF TOTAL NET EFFBCTIVB IMMIGRATION 
INTO CALIFORNIA, 1880-1930 

Age group 1880 10 1890 1890 to 1900 1900101910 1910101920 1920 to 1930 

10-19 ____________________________ 23.82 31.88 17.08 19.19 13.75 20-29 ____________________________ 
42.47 37.98 33.22 28.62 27.65 30-39 ____ ·:: ______________________ 21.31 17.17 24.47 20.84 29.05 40-49 ____________________________ 
6.63 5.04 12.89 13.21 14.92 50-59 ____________________________ 
0.47 '.68 5.65 8.19 9.05 50-69 ____________________________ 
4.21 7.17 4.80 6.33 2.64 70-79 ____________________________ 
0.49 0.47 1.35 2.72 1.48 80-89 ___________________________ , 0.47 0.80 0.46 0.81 .62 90+ ____________________________ 
0.13 0.17 0.08 0.09 .84 

TotaIs _______________________ 
100.00 '100.00 100.00 100.00 100.00 

, 100 per oonI;=156.875. See Table 2. 
I Figures in boldface represent net d ........ for deoode. 

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._earlyd.ecades,_ 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 exceeded that of the men, and in the decade . 
1890 to 19QO, .w.hen. 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 
immigratiBg to-Galifornia.· ·-Net effe~tive 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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Plate VI 
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TABLE 4 
NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, SEGREGATED ACCORDING TO 

SEX, 18811-1930
' 

Age group 1880 to 1890 1890 to 1900 1900 to 1910 1910 to 1920 1920 to 1930 

Male 111-19 _______ ; ____________________ 27,423 25,402 65,716 78,688 136,648 20-29 ____________________________ 
63,141 34,344 151,696 116,024 235,499 3H9 _____________________ · _______ 
31,380 15,806 114,564 78,573 296,936 40-49 ____________________________ 

6,342 292 55,897 61,094 152,562 50-59 ____________________________ 
'2,601 '5,043 20,303 29,355 83,099 60-69 ____________________________ 
5,325 6,969 20,105 24,104 11,404 70-79 ____________________________ 

470 996 3,921 9,544 8,106 
~9 ____________________________ 

468 499 1,436 2,855 4,216 90+ _____________________________ 
132 134 300 291 6,973 

Male mtaIs ___________________ 
131,140 77,407 433,938 '390,523 984,442 

Female 10-19 ____________________________ 
24,384 24,607 57.026 73,969 105,157 20-29 ____________________________ 
29,227 25,239 87,047 111,621 200,555 3H9 ____________________________ 
14,954 11,125 61,310 87,202 214,632 40-49 ____________________________ 
8,074 7,618 36,768 53,958 109,745 60-59 ____________________________ 
3,624 3,984 20,232 35,769 75,890 50-69 ____________________________ 
3,821 4.272 14,363 26,266 34,921 70-79 _____________________________ 1,529 1,737 6,756 12.071 18,004 

~9 ________ ; ___________________ 
.64 755 1,870 3,.94 6,686 .90+ _____________________________ 
149 131 262 443 7,706 

Female totals _________________ 86,326 79,468 234,684 404,683 773,296 
Grand totals ______________ 217,466 156,875 718,622 795,411 1,757,738 

I For method of calculation see Tables IA to 9A, AppendiJ: A. 
, Figures in boldf ... represent net dec ..... for the decade. 

TABLE 5 

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

Age group 1880 to 1890 1890 to 1900. 

Mal. 10-19 ____________________________ 
20.91 20-29 ____________________________ 
48.15 3H9 ____________________________ 23.93 40-49 ____________________________ 
4.84 50-69 ____________________________ 

'1.98 50-69 ____________________________ 
4.05 70-79 ____________________________ 
0.36 8D-89 ____________________________ 
0.36 90+ _____________________________ 
0.10 

Totals _______________________ 100.00 

Female 10-19 ____________________________ 
28.25 20-29 ____________________________ 
33.86 3H9 ____________________________ 17.32 40-49 ____________________________ 

9.35 6H9 ____________________________ 4.20 60-59 ____________________________ 
4.43 70-79 ___________________ " ________ 1.77 80-89 ____________________________ 
0.85 90+ ____________________________ 
0.17 

Totals _______________________ 
'100.00 

I Figures in boldf ... represent net deo ..... for decade. 
, 100 per cent=86,326. See Table 4. 
'100 per eent=77,407. See Table 4, 

32.82 
44.37 
20.42 
0.38 

'6.61 
9.00 
1.29 
0.64 
0.17 

'100.00 

30.96 
31.76 
14.00 

9.59 
5.01 
6.38 
2.19 
0.95 
0.16 

100.00 

1900 to 1910 1910 to 1920 1920 to 1930 

15.14 20.15 13.88 
34.96 29.71 29.00 
26.40 20.12 30.06 
12.88 13.08 15.50 
4.68 7.52 8.44 
4.63 6.17 1.16 
0.90 2.44 0.82 
0.34 0.74 0.43 
0.07 0.0'{ 0.71 

100.00 100.00 100.00 

20.03 18.27 13.60 
30.57 27.57 25.94 
21.54 21.54 27.76 
12.92 13.33 14.19 
7.12 8.63 9.81 
6.05 6.48 4.52 
2.02 2.98 2.33 
0.66 0.89 0.86 
0.09 0.11 1.00 

100.00 100.00 100.00 
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TABLE 6 

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, SEGREGATED ACCORDING TO 
NATIVITY, 1880-1920' 

Age group 1880 to 1890 

Native 1D-19 __________________________________________ _ 
37,124 2D-29, _________________________________________ _ 

30-29 _____ : ____________________________________ _ 43,423 
18,524 41l-49 ___________________________ • ______________ _ 
7,309 5D-59 __________________________________________ _ 

878 60-69 __________________________________________ _ 
3,963 7D-79 _____________________ , ____________________ _ 

628 8D-89 __________________________________________ _ 
598 90+ __________ . _________________________________ _ 
182 

Native totals ______ , ________________________ _ 112,629 

Foreign ID-19 __________________________________________ _ 
14,663 2D-29 ________________ , __________________ , ______ _ 
48,945 30-29 __________________________________________ _ 
27,810 4Il-49 __________________________________________ _ 
7,107 50-59 __________________________________________ _ 

145 60-69 __________________________________________ _ 
5,183 7D-79 __________________________________________ _ 

431 8D-89 __________________________________________ _ 
434 90+ ___________________________________________ _ 
99 

Foreign totals ____ , _________________________ _ 104,837 

Grand totals ____________________________ _ 217,466 

• For method of caloulation sec Tabl .. lA to 9A, Appendix A. 
, Figuree in boldface repreeent net decrease for the decade. 

TABLE 7 

1890 to 1900 

37,445 
21,136 
'8,957 
12,802 
8,792 
1,645 

294 
673 
157 

32,211 

12,564 
38,447 
33,888 
20,712 
7,733 
9,596 
1,035 

581 
108 

124,664 

156,875 

1900 to 1910 1910 to 1920 

88,300 117,048 
121,083 136,904 
89,235 100,971 
55,161 74,154 
29,948 48,351 
21,662 35,166 
7,155 15,586 . 
1,795 4,125 

209 336 

414,548 532,641 

34,442 35,609 
117,660 90,741 
86,639 64,804 
37,504 30,898 
10,637 16,773 
12,806 15,194 
2,522 6,029 
1,511 2,324 

353 398 

304,074 262,770 

718,622 795,411 

PERCENTAGE AGE DISTRIBUTION OF NET EFFECTIVE IMMIGRATION INTO 
CALIFORNIA, SEGREGATED ACCORDING TO NATIVITY, 1880-1920 

Age group 1880 to 1890 

Native ID-19 _________________________________________ _ 
32.96 2D-29 _________________________________________ _ 
38.55 30-29 _________________________________________ _ 
16.45 

4Il-49 _________________________________________ _ 6.49 50-59 _________________________________________ _ 
0.78 60-69 __________________________________________ . 
3.52 7D-79 _________________________________________ _ 0.56 8D-89 _________________________________________ _ 2.53 

90+ __________ .- _________________________ ~------ 0.16 

Native totals _______________________________ _ 100,,00 

. Foreign ID-19 _________________________________________ _ 14.01 20-29 _________________________________________ _ 46.69 30-29 _____________________________ , ___________ _ 
26.53 41l-49 _________________________________________ _ 
6.78 50-59 _________________________________________ _ 
0.14 6D-69 _________________________________________ _ 4.94 7D-79 _________________________________________ _ 0.41 80-89 _________________________________________ _ 
0.41 90+ __ " ______________ < _______________ ., _______ _ 
0.09 

Foreign totals_, ___ , _,_,. ___ ,. ~ ___ ,_, ___ :. __ ~ ____ , 100.00 

• Figures in boldface represent net decrease for the decade, 
'100 per cen_2,211. See Table 6, 

1890 to 1900 

116.24 
65.62 
'21.60 . 
39.74 
27.30 
5.11 
0.91 
2.09 
0.49 

'100.00 

10,08 
30.84 
27.18 
16.61 
6.20 
7.70 
0.83 
0.47 
0.09 

100.00 

1900 to 1910 , 1910 to 1920, 

21.30 21.98 
29.20 25.70 
21.53 18.96 
13.31 13.92 
7.22 9.08 
5.23 6.60 
1.73 2.93 
0.43 0.77 
0.05 0.06 

100.00 100.00 

11.33 13.55 
38.69 34.55 
28.49 24.66 
12.33 11.76 
3.50 6.38 
4,21 5.78 
0.83 2.29 

.50 .88 

.12 .15 

100.00 100.00 
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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, i. 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 native-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 affects 
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 basis for observing trends of th.e ratio of farm popu­
lation to total. There are indirect methods of approximating this 
trend, but because t"he 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 th~ 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 fac.t 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. 

Immigratio·n to California Continued Along Its Established Trend 
Despite a Shortage in ·United States Increase. 

Figures 1 and 2 of Plate VII illustrate the phenomenal' increas~ in 
the ratio of California immigration to United States popvJ.ation 
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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 up in 
decreased California immigration, as yet it has not decreased 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 increase 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 increase 
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 ~ certain extent upon California's resources. California 
immigration is dependent to a certain liOOted extent upon United 
States population increase. 

It is with the full appreciation ot 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 
. H)-YEAR GROUPS, AS A PER CENT OF UNITED STATES INCREASE 

IN POPULATION OF EACH GROUP 

Age group 1880 to 1890 1890 to 1900 1900 to 1910 1910 to 1920 1920 to 1930 

16-19 __ •••••••• _ .. ___ .. _ ........ _ 1.81 2.40 4.91 8.02 7.90 
26-29._ ..... _ .... _ .. _ .. __ .. _ ..... 4.09 2.33 7.34 20.21 22.92 
30-39 ...... __ .... ___ •• _ .. __ ... __ • 2.23 1.26 6.31 6.69 2U4 40-49_ ... _ ••• __ .. _ ... __ .. __ • ___ .. 1.06 .44 4.62 4.42 9.99 
56-59 ....... ___ ...... _ ... ___ ..... .11 1.09 2.66 4.08 6.30 
60-69 ... _ .... _ ... __ .. _._. __ ...... 1.43 1.78 4.07 4.66 2.89 
76-79 .. _ .. _ ...... __ ._ ....... _ ... _ .34 .24 2.46 4.69 3.10 
80-89._ ... _ ........ __ ._ ... _ ... _ •• 1.24 2.04 3.18 5.62 4.22 
90+. ___ ._ .......... _ .. _ ...... _ •• 2.49 14.44 4.76 7.41 0.00 

Totals. ___ .~_ •. _ ..... _._ .•. _ .. 2.04 1.49 5.28 7.13 11.63 

1 Figures in boldface repres.nt n.t d.er .... for the d.cad •. 

• 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 1890 
to 1900 the corresponding percentage was 2.71 per cent, in 1900 to 19.10 •. 8.64 per. 
cent, in 1910 to 1920, 48.21 per cent. 

t 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 
S~tes 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 extreme 'Upper limit is based upon judg­
ment as to how much 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 calls for a further 
increase 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 calculation 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 b'e 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 in~o 
the estimate, and indications that the application of the crude survival rate wIll 
involve only slight error, have resulted in a decision in favor ot its \lse. The crude 
survival rate as used in this investigation, it will be remembered, is the number of 
survivors at 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 

Year United States 
population 
10 years of 

age and over 

Increase in 
United States 

population 

Immigration 
10 years of 

age and over 

Column 3 .. 
a per cent 

of column 2 

186L ________________________________________ , ____ ~,~_2~:~~_ -----ii,Y99,320- -------Yl~052- ----------i:23 
1870________________________ ________________ ____ 28,228,945 _________________________________________ _ 

1880_: __________________________________________ ----36,76iiioi- _____ ~,~_3~:~~~ _______ ~!~:~~~ ___________ ~:~ 
______________ 10,651,952 217,466 2_04 

1890_______ _ _ _ _ ______ _ __ _ _____ _ _ ___ _ _ _____ _ _ ____ 47,413,559 _________________________________________ _ 
______________ 10,536,265 156,875 1.49 

1900 ____________________________________ ,__ _ _ _ __ 57,949,824 _________________________________________ _ 
______________ 13,630.446 719,669 5_28 

1910_____ ____ _____________ _ __ _ _ _ __ ___ _ _ _ __ __ _ _ __ 71,580,270 ________________________ : _____________ -___ _ 
______________ 11,159,045 795,411 7_13 

1920 _____________________ c _____ _ _ _ _ ___ _ _ __ _ _ _ __ _ 82,739,315 _________________________________________ _ 
______________ 15,245,685 1,757,738 11.53 

1930 ________ ._________ _ _ _ ___ _ _ ____ _ _____ _ _ ___ _ __ 97,985,000 _________________________________________ _ 

Non-For method of calculnting net el!ective 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 rl:ltes 
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 crude 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 
increased 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 here; provided we get them all counted. 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 

• DoubIin, L. I., A Setback in Mid-Life Mortality. 
Health, YOI. XIX, No.6, page 666, May, 1929. 

American Journal of Public 



Year 

TABLE 10 

ESTIMATED FUTURE NET EFFECTIVE IMMIGRATION INTO CALIFORNIA 

Thousands of persons 10 yeam of age and over 

Extreme upper limit Reasonable upper limit Reasonable lower limit Extreme lower limit 

E~~~!OO I~~eMem I--------.--------I·--------.--------I--------.--------II--------~------­
United State. Umted S~te. 

population populatIon 
Net Per oent of Net Per cent of Net Per cent of Net Per cent of 

effective Unitoo Stat.. effective United State. effective United State. effective Unitoo Stat .. 
immigration increase immigration increase immigration increa.se immigration inorease 

1930 _____ ~________________________________________ 97,985 __________ : _________ t _________________________________ " ____________________________________________________ _ 

____________ 13,678 2,462 18.00 2,394 17.50 2,230 16.30 1,460 10.66 1940______________________________________________ 111,663 __________________________________________________ " ________________________________________________________ _ 
____________ 12,187 3,351 27.50 2,949 24.20 2,364 19.40 930 7.62 1950______________________________________________ 123,850 ___________________________________________________________________________________________________________ _ 
,___________ 11,108 4,721 42.50 3,221 29.00 2,177 19.60 650 5.85 .1960______________________________________________ 134,958 ___________________________________________________________________________________________________________ _ 

197L ___________________________________________ -----fi3)2i- ______ ~~~~~ ________ 5~~~ _______ ~~~~ ______ ,_2~~~ _______ ~~~~~ _______ !~~~~ _______ ~~~~ _________ ~~~ _________ ~~~~ 
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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 described 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 calculations 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. VIII. 

TABLE 11 

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

OF WOMEN OF CHILDBEARING AGE 

Year 

1880 ____________________________ _ 
1890 ____________________________ _ 
1900 ________ 4 ___________________ _ 

1910 ____________________________ _ 
1920 ____________________________ _ 
1930 _________________ • __________ _ 

Cbild 
population, . 
_0-9 

183,832 
218,234 
262,942 
369,851 
556,006 
898,350 

Total 
California' 
population 

864,694 
1,208,130 
1,485,053 
2,377,549 
3,426,861 
5,650,000 

Child 
population 

6-9, as per cent 
of total 

population 

21.24 
18.06 
17.71 
15.56 
16.22 
15.90 

Females, 
ages 
IHO 

185,351 
282,355 
372,308 
616,469 
907,767 

1,463,935 

5' 

Cbildren 
6-9, per 1,000 

females 
IHO 

990 
773 
706 
600 
612 
614 

ESTIMATED FUTURE TREND 

Year 

1940 ____________________________ _ 
1950 ____________________________ _ 
1960 _________ • __________________ _ 
1970 ____________________________ _ 

Sou", .. of data and ba ... of estlmale.: 

6 

1,358,096 
1,913,603 
2,524,103 
3,041,554 

8,650,296 
12,466,467 
16,715,913 
20,277,029 

10 

15.70 ___________________________ _ 
15.35 ___________________________ _ 

tUg -----5,377,332- -----------566 

Columna 1 and 2 are from the U, S. Census. The 1930 total California population is an approximate preliminary 
otal from the 1930 een&u8. Child population for 1930 bas been .. timated on the basis of the trend of the ratio of ohild 

population to total population. . 
. Column 3=oolumn 1 +column 2dOO. 

Column 4 is from the U. S. Census, the 1930 item baYing been estimated on the basis of the trend of ... ratio and 
0( peroentage age distribution of the female population over 10 years of age. 

• Column 5=column l+eolumn 4>:1,000. . 
Column 6 .... oalcuIated from itome in lin .. 5 and 7, Table 13. 
Column 7 from Table 13. 
Column 8 is from Figure 2, Plate VII and also is equal to oolumn 6 divided by column 7 above. 
Column 9 bas been ",timated on the basis of trend of sex ratios and of percentage age distribution of the female pop­

ulation 10 years of age and over. 
Column l0=c0lumn 6+oolumn Ib:l,ooo. 

4-80874 
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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 
ever, and in Figure 3, the California population 10 years of age and 
over as a per cent of the total California population. This last curve is 
based upon the ratios of. children to total population. Its purpose is 
to determine total population direct from population 10 years of age 
and over without going through the intermediate calculation 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 complete 
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 
the 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 mbre 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 increase 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 current 
decade of 1,460,000, falling to 930,000 during the next ten-year period 
and to a little more than a half 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 foUow i.s 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 



TABLE 11 

PERCENTAGE DISTRIBUTION BY 10-YEAR AGE GROUPS OF THE CALIFORNIA POPULATION 10 YEARS OF AGE AND OVER 

Total population over 10' Females over 10' 

1880 1890 1900 1910 1920 1930 1880 1890 1900 1910 1920 1930 

10-19 ____________________ 23.68 22.51 20.86 18.42 17.51 15.45 30.15 27.32 23.52 20.65 18.46 , 16.83 20-29 ____________________ 24.17 24.64 22.16 23.94 20.28 20.31 24.03 25.55 24.16 23.70 21.26 19.80 30-39 ____________________ 21.06 19.94 20.63 21.24 2t.47 22.00 19.40 17.93 19.81 20.76 21.03 21.78 40-49 ____________________ 16.32 14.45 15.23 16.00 17.23 17.40 14.52 13.26 13.65 15.31 16.52 16.83 5D-59 ____________________ 
9.59 9.70 9.99 10.03 11.97 12.54 7.40 8.95 9.39 9.67 11.47 12.47 60-69 ____________________ 
3.91 5.94 6.88 6.33 7.09 7.69 3.06 4.63 6.00 6.13 6.90 7.33 

70-79 ____________________ 1.04 1.66 2.85 2.87 3.24 3.80 1.13 1.55 2.39 2.84 3.23 3.56 80-69 ____________________ 0.21 0.32 0.52 0.70 0.81 0.74 0.27 0.37 0.52 0.69 0.84 1.00 90+ _____________________ 
0.02 0.84 0.88 0.47 0.40 0.07 0.04 0.44 0.56 0.25 0.29 0.40 

Totals _______________ 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 1.00.00 100.00 100.00 

1 Total population 10 years of age and over equals 100 per cent. 
I FeIIUlle population 10 years of age and over equal. 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 1n 1960, and 
between" 17,000,000 and 20,500,000 i~ 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 increase 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 in.creasing. 
6. The widely advertised advantages of California as a place of resi­

deIice 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 
difficult 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 falI~ 
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 fo~r 
projected population estimates given in Table 13 and illustrated ill 

Plate X. 
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TABLE 13 

ESTIMATED FUTURE CALIFORNIA POPULATION, 1930 TO 1970, IN THOUSANDS 

1930 to 1940 11940 to 1950 11950 to 1960 1196010 1970' 

Extreme lower limil 

1. Population beginning of decade (preliminary esti-
mate. 1930 census. round numbers} ____________ 5,650 7.600 9,000 10,100 

2. Estimated crude survival rate per 100,000 for 
87,900 decade (for metbod see AppendIX A): __________ 87,700 88,000 88,000 

3. Survivors end of decade, 10 years of age and over 
(Line I.Une 2+100,000) ____________________ 4,950 6,680 7,920 8,900 

4. Net effective immigration (from Table 10) ________ '1,460 '930 '650 '540 
S. Population 10 years of age and over (line 3+1ine 4) 6,410 7,610 8,570 9,«0 
6. Population 10 years of age aod 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+Une 6) _________________ 7.600 9,000 10,100 11,100 

Reaeonahle lower limit 

1. Population beginning of deoade __________________ 5,650 8,520 11,630 14,520 
2. Estimated. crude survival rate per 100,000 for decade _____________________________________ 

87,700 87,900 88,000 88,000 
3. Survivors end of decade, 10 years of age aod over_ 4,950 7,490 10,140 12,800 
4. Net effective immigration _______________________ 2,230 2,364 2,177 1,578 
6. Population 10 years of age and over _____________ 7,180 9,854 12,317 14,378 
6. Population 10 years of age and over as a per cent 

7. To':!.:O;~:f~~~~~:::::::::::::::::::::::::: 84.30 84.65 84.90 85.00 
8,520 11,630 14,520 16,900 

Reasoneble upper limit 

1. Population beggining of decade __________________ 5,650 8,700 12.500 16,770 
2. Estimated crude survival rate per 100,000 for decade _____________________________________ 

87,700 87,900 88,000 88,000 
3. Survivors end of decade, 10 years of age and over _ 4,950 7,640 11,000 14,750 
4. Net elective immigration _______________________ 2,394 2,949 3,221 2,525 
5. Population 10 years of age and over ___________ ~_ 7.344 10,589 14,221 17,275 
6. 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 ______________________________ 8,700 12,500 16,700 20,300 

Extreme upper limit 

1. Population beginning of decade __________________ 5,650 8,790 13,070 19,140 
2. Estimated crude survival rate per 100.000 for deeade _____________________________________ 87,700 87,900 88,000 88,000 
3. Survivore end of decade, 10 yeare of age and over _ 4,950 7,730 11,500 16,840 
4. Not effective immigration ______________________ 2,462 3,351 4,721 5,524 
5. Population 10 years of age and over _____________ 7,412 11,081 16,221 22,364 
6. Population 10 years of age and over as a per cent 

7. To~~~~~.:fi~~~i~~::=:::::::::::::::::::::::: 84.30 84.65 84.90 85.0U 
8,790 13,070 19,140 26,300 

1 Net effective immigration required to maintain population growth at the same rate as the estimated. rate of in .. 
crease of the California fruit industry. 
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CHAPTER IV 

TRENDS' iN CALIFORNIA CROP LAND UTILIZATION, 1909--1929 

Irrigation development and a shift to intensive crops 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 increase 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 capital 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 increased production per acre and 
increased 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 .more intensive appli­
cation of capital to land and the transfer of many of the processes in 
agricultural production to urban centers. 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 cases au 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 economic situation of 
the crops 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 minot changes in acreage, there are cyclical 
changes which indicate an economic conditi.on 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 competitive areas, permanent substitutions in 
the use of the products 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 cycles 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 hi. 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 subject to important variations from the trend, but 
year to year variations are less pronounced. Plate XI shows the 
variations in the California harvested acreage of wheat, an annual 
crop, over a period of many years, in contrast 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 co:qcerning 
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 crop 
of the group, while the trend for tlle 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 
~f harvested fruit crops. 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, 
whieh if taken into consideration make acreages useful measures of 
land utilization, whether derived from one or the other of these s01.1:rce8. 
~ach is an approximation, and neither is' claimed to be an exact 
measurement of acreage. One is an estimate of ,the actual acreage 
larvested, the other an estimate of gross area, including roads, buildings 
md small uncultivated fi!llds which are not of sufficient size to record. 
)ne includes all' orchards and vineyar~s, bearing, nonbearing, and 
lbandoned. The other includes only bearing orchards and vineyards 
md only includes the important crops. Nevertheless the estimates of 
:rop land harvested as recorded in the census and by the State Crop 
~eporting Service should be a valuable index of gross requirements. 
rhese published and heretofore unpublished records of harvested crop 
lcreage 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. Furth~rmore, 
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there are changes in the acreages of non-bearing fruits. Plates XII' 
and XIII show the trends 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 crop 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 
J'lome 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 cropped 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 crop land 
harvested and of the important crop 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 crops 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. Tl).is 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 crops 
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 occurred 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 
occurred, 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 throughout 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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TABLE 14 

ACREAGES AND TRENDS IN THE ACREAGES OF THE 'TOTAL CROP LAND HARVESTED IN CALIFORNIA, 1909-1929 

In Thousands of Aores 

Bub tropic.l fruit.. Temperate zone Veget.bl .. Miscellaneous Hay and forage Cereals Total fruits field crops 
Year t:::t 

~ 
Acreage Trend Acreage Trend Aoreage Trend Acreage Trend Acreage Trend Aoreage Trend Acreage Trend 

.... re -----------------'--------------------- 0 
1909 _______________________ 

492 465 242 220 152 152 353 361 2,503 2,492 1,915 2,281 5,657 5,971 Z 
1910 _______________________ ---------- 473 241 160 332 362 Ull 2,238 5,885 0 1911 _______________________ ---------- 482 263 170 433 874 2,415 2,221 5,925 "!l 
1912 _______________________ ---_ .... ---- 489 283 180 348 383 2,376 2,218 5,929 

~ 1913 _______________________ ---------- 498 ------aii- 300 190 339 439 2,345 2,213 5,985 1914 _______________________ 
514 51l 312 200 495 542 2,308 2,222 6,095 1915 _______________________ 
527 524 328 324 210 620 619 2,274 2,214 6,165 ~ 

1916 _______________________ 532 539 339 334 220 644 712 2,238 2,210 6,252 l'J 
1917 _______________________ 562 558 344 338 230 915 795 2,205 2,226 6,353 =0 
1918 _______________________ 585 587 343 344 240 893 819 2,160 ----'2,69a- 2,235 ----"6,809- 6,385 =0 1919 _______________________ 616 623 349 349 249 242 764 761 2,138 2,161 2,230 6,366 ~ 1920 _______________________ 

677 669 359 357 260 249 698 688 2,148 2,570 2,215 '6,712 6,326 1921 _______________________ 
718 721 373 375 237 258 533 623 2,155 2,276 2,197 '6,292 6,329 0 

C 1922 _______________________ 
783 781 400 393 284 268 583 567 2,155 2,377 2,176 '6,582 6,340 =0 1923 _______________________ 824 841 418 415 280 281 593 627 

-----2~O88-
2,122 2,374 2,157 '6,611 6,343 0 1924 _______________________ 919 918 437 438 286 298 419 502 2,076 1;417 2,140 5,566 6,371 l'J 1925 _______________________ 

1,016 1,000 466 466 320 331 488 495 1,925 1,975 2,066 2,132 6,281 6,399 rt> 1926 _______________________ 
1,083 1,064 504 499 382 368 513 502 1,849 1,904 2,211 2,115 6,542 6,452 1927 _______________________ 1,120 1,111 541 634 421 406 483 627 1,796 1,850 2,320 2,125 6,681 6,553 1928 _______________________ 
1,135 1,131 573 557 425 436 574 666 1,804 1,893 2,310 2,123 6,821 6,706 1929 _______________________ 
1,139 1,131 570 569 471 460 691 600 2,002 1,948 2,109 2,131 6,982 6,839 

• Trend figures for bay and forage were UBCd in obtaining total acreage for 1920 to 1923, inclusive. 
Souree of data: 

Compiled from Tabl .. 4B to 9B, inclUBive, 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 

Crop group 

Total oroI' land harvested _______ _ 
SUb-trOPIcal fruits ____________ _ 
Temperate lOne fruite __________ _ 
VegelabJ .. ____________________ _ 
Miscellaneous field cro(18 ________ _ 
Hays and fOr&ge _______________ _ 
CereaIa _______________________ _ 

1 Minus sign indicates a dearease. 

Percentage of total acreage 
of crop IaDd harvested 

1909 1919 1929 

100 
8 
4 
2 
6 

42 
38 

·100 
10 
5 
4 

12 
34 
35 

100 
17 
8 
7 
9 

28 
31 

Percentag .. are oompu\ed on basis of trends. 

TABLE 16 

Percentage increase or decrease 
in acreage of harvested crOpsl 

1909-29 . 1909-19 1919-29 

15 
143 
159 
203 

66 
-22 
-6 

8 
34 
59 
69 

111 
-13 

-to. 2 

1 
82 
83 
91 

-21 
-10 
-6 

THE RELATION OF THE CALIFORNIA ACREAGES OF THE INDIVIDUAL SUB-TROPICAL 
FRU1TS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE 

INCREASE IN THE ACREAGE OF EACH 

Group and crop 

Sub-tropical fruits and nuIB _____ _ 
LemODB ______________________ _ 

Orang .. ______________________ _ 

W.:i:~~::::::::::::::::::::: Almonds ______________________ _ 
Grapes _______________________ _ 
Oli.08 ________________________ _ 
Figs ________________ " _________ _ 

Percentage of total sub-tropical 
fruit acreage 

1909 1919 1929 

100 
2 

15 
1 
5 
4 

69 
3 
1 

100 
6 

23 
1 
8 
6 

53 
3 
2 

100 
4 

17 
1 
8 
8 

56 
2 
4 

Percentag .. are oompu\ed on basis of trends. 

Percentage increase 
in acreage 

1909-29 1909-19 1919-29 

143 34 82 
258 209 26 
163 103 29 

4,400 900 350 
258 117 65 
365 60 191 
99 3 94 

107 43 46 
840 100 370 

crops over 600 per cent; olives about 107 per cent 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 increase 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 'l1able 16. 

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 
crop land harvested. With the exception of the apple acreage, which 
increased 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 
fo!' 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 PERCEN,TAGE 

INCREASE IN THE ACREAGE OF EACH 

Group and crop 

Temperate zone rruits~ _________ _ 
Cherries ______________________ _ 
Pears _________________ ~ _______ _ 
Apricots ____ .. _________________ _ 
Apples _______________________ _ 
Peaches ______________________ _ 
Prunes and plums ______________ _ 

Percentage of total temperate 
zone fruit acreage 

1909 

100 
2 
6 

18 
16 
28 
30 

1919 

100 
2 
7 

13 
13 
30 
35 

1929 

Percentages are computed on basis of trends. 

TABLE 18 

100 
2 

12 
I. 
10 
24 
37 

Percentage increase 
in acreage 

1909-29 

159 
160 
393 
116 

63 
119 
221 

1909-19 

-59 
80 
73 
11 
29 
68 
83 

1919-20 

63 
- 44 
187 

95 
27 
31 
75 

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 tetal 
vegetable acreage 

Group and orop 

1909 

Vegetables_____________________ 100 Asparagus ________________________________ _ 
Cantaloupes _______________________________ _ 
Lettuoe __________ _________________ _______ _ _ 
Pe .. _____________________________________ _ 
Potatess. white ____________________________ _ 
Tomatces _________________________________ _ 
Others ___________________________________ _ 

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

1919 

100 
7 

10 
4 
4 

32 
15 
28 

1929 

Percentage increase or de<"rea..~ 
in acreage l 

1909-29 1909-19 1919-29 

100 203 59 13 _______________________ _ 

11 
18 
7 

13 
11 
27 

91 
253 

72 
740 
300 

-22 
45 

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

Vegetables and Truck Crops. 

In comparison to the acreage of the total crop 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 undp.rgone 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 
increase in acreage devoted to temperate zone fruits. 

The crops making up most of this acreage are asparagus, cantaloupes, 
lettuce, peas, white potatoes ~nd tomatoes. These six crops utilized 
a bout 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 in_ this group, th,!l ltr.end 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 increased 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 include beans, sugar beets 
and cotton. Of tliese, 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 crops 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 crops, has therefore been 
especially difficult. From 1909 to 1920 the trend of the cotton area 
,increased froIq 8000 acres to 210,000 acres. The 1910 acreage in cotton 
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 :J:'eached 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 crop. 

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 decreased 
acreage represented by these crops overbalanced the increased alfalfa 
acreage to suchan 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 thi'! group follow very cl~sely the twlceiter'!-ted 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 tor the respective years. 
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TABLE 19 

THE PERCENTAGE INCREASE OR DECREASE IN THEIACREAGES OF BEANS, 
SUGAR BEETS AND COTTON 

Crop 

BeaDS ________________________________________________________ _ 
Sugar beets ___________________________________________________ _ 
Cotton ________________________________________________ -___ -__ _ 

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

TABLE 20 

Percentage increase or d ........ in acreage' 

1909-29 

18 
-42 

+2,700 

1909-19 

58 
48 

2,375 

1919-29 

-2 
-i 

I 

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 

Group and oro,," 

Total hiy oro"" _______________ _ 
Alfalfa ______________________ _ 
Grain bay ____________________ _ 
Otber tame hay _______________ _ 
Wild hay _____________________ _ 

Percentagee of total hay 
crops acreage 

1909 1919 

34 
34 
51 
7 
8 

, Minus sign indicatee a decrease. 
Percentages are oomputed on basis of trends. 

1929 

28 
53 
34 
5 
8 

Percentage increase or decrease 
in acreagel 

1909-29 1909-19 1919-29 

-22 -13 -
+107 +49 +: 
-60 -32 
-37 -3 -: 
-40 -29 -

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 tota 
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 totl 
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 totl 
area in harvested crops, is used in the production of cereals which al 
harvested for grain. When fallow land is included the area is mue 
larger than this. There has been about a 6 per cent decrease in tl 
total acreage since 1919. Barley, the most important crop from tl 
standpoint of acreage in this group, occupied approximately 14 per cel 
of the total area of crop land harvested in 1929. This crop 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 !itt 
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 hs 
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 impo:r:tance 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 deC'lining 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, corn, 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 include 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 crop 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 «0 of the two 
valleys contained 43 per cent of the total crop 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 (If 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 
increased 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·:n 

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 

Group and crop 

Percentage of total cereaJ 
crop acreage 

1909 1919 1929 

Cereal crops ••••••••..•••• ~..... 100 100 
Rice... ..•.•••.....•......••.. .•.•.•••••.. 6 
Corn.......................... 2 6 
Sorghum grain ..•.•••••••••• ~.. 2 6 
Wheat........................ 30 25 
Barley.... ••••••••••••.•••.••• 58 50 
0.............................. 8 7 

I Minus sign indicates a decrease. 
Percentages ...... ecmputed on basis of trends. 

TABLE 22 

100 
6 
4 
5 

33 
45 
7 

Percentage incr ..... or decrease 
in acreagel 

1909-29 1909-19 1919·29 

-6 -2 .-4 
11,900 13,200 -10 

56 140 -35 
173 220 -15 

4 -15 23 
-27 -13 -17 
-20 -14 -7 

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 1919 1929 

District 
ThoUB8nds Per cent Thousands Per cent Thousands Per cent 

of acres of total of acr .. of total of acres of total 

San Joeqliin .•••••••••.•••.••••• 1,692 28 1,949 31 2,384 35 
Sacramento •.•..••.••••••••••.. 910 15 1,178 19 1,379 20 
Other .•.•••.••••.•••.•.•.•.••• 3,369 67 3,239 50 3,076 45 

Totals, California ••••••• ~ ••• 5,971 100 6,366 100 6,839 100 

ComputatioDB ...... 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 counties 
outside of the mterior 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 S!tc~!l,me:pto and San Joaquin valleys. 
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LAND UTILIZATION IN THE SAN JOAQUIN VALLEY 

With the exception of a rather important develepment in eastern 
Contra Costa County and the existence of crop 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, Fresn'O, 
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 agricultural area lying outside 
of the S&n Joaquin Yalley, it is considered best to exclude this county in 
the study of trends in land utilization, but to take account 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 t.b.e 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 aereage 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 a 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 crop land harvested has occurred in the 
fruit acreage. By 1929 approximately one-fourth of the cropped acre­
age in this valley was devoted to the production of sub-tropical fruits 
and nuts. This acreage increased over 200 per cent from 1909 to 1929, 
most of the expansion occurring 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 X~III, however, it 
will be seen that in the state as a whole citrus fruits and the nut crops 

• The vlnifera grape, which includes most California varieties, Is classified by 
horticulturists as a sub-troJ)icai fruit. 
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TABLE 13 

ACREAGES AND TRENDS IN THE ACREAGES OF THE TOTAL CROP LAND HARVESTED IN THE SAN JOAQUIN VALLEY, 1909-1929' 

Cereals . Hay and forage Sub-tropic.l fruits Miscellaneous Temperate zone ·Vegetabl .. field crop. fruits 
Year 

Acreage Trend Acreage Trend ACl.'eage Trond Aore.'\ge Trend Acreage Trend Acreage Trend 
--------------------- ----. ---------

1909 •••.••••••.•••••••••••• 781,700 837,000 556,300 556,200 182,400 181,800 H,OOO 17,000 57,800 57,400 41,400 42;900 
1910 ••••••••••••••••••••••• -- ~------- 799,500 562,500 180,300 20,200 58,400 45,800 
1911. •• _ ••••••••••••••••••• ---------- 774,300 570,200 199,300 23,800 59,400 48,800 
1912 •• _ .................... --------_. 758,300 576,600 210,700 27,100 60,600 51,400 
1913 ••••••••••••••••••••••• ---------- 748,800 585,300 21G,900 30,400 62,100 54,100 
1914 ••••••••••••••••••••••• -----.--_. 749,000 590,600 230,200 33,900 63,200 56,600 
1915 .••••.•.•••••••••••••.• .--------- 754,800 601,600 240,100 37,400 64,300 58,800 
1916 ••••••••••••••••••••••• ---------- 764,500 608,700 ---------- 252,000 40,700 65,700 60,800 
1917 ••••••••••••••••.•••••• ---------- 778,800 617,100 262,400 44,100 67,100 62,800 
1918 ••••••••••••••••••••••• ---------- 80tl,500 624,000 

"'2iii,iioo' 
274,900 44,900 

···-69;400-
60,800 

"'54;300' 
64,100 

1919 •••..••••••.••••••••••• 981,000 832,100 632,700 626,900 297,700 56,500 53,900 73,300 64,900 
1920 •••••.•.••••••••••••••• 900,500 846,700 631,300 632,400 325,900 48,700 78,100 65,200 
1921. •••••••••••••••••••••. 748,800 837,000 628,200 625,800 350,300 48,500 84,100 65,000 
1922 ••••••••••••••••••••••• 859,600· 801,100 622,300 623,700 400,200 53,300 91,300 64,900 
1923 ••••••••••••••••.•••••• 884,300 750,100 613,800 603,400 448,100 72,700 99,500 65,000 

'''80.600' ·······f·r 1924 .••.•....•••••••••••••• 470,100 69S,700 591,900 595,800 462,700 500,900 108,300 106,500 107,200 64,800 
1925 .•••••••••••••••••••••• 714,300 695,000 591,300 581,500 557,900 540,200 (.J 141,500 118,500 114,500 'J 65;,00 
1926 ••••••••••••••••••••••• 669,100 701,900 560,000 572,100 597,400 576,100 (.) 167,700 121,600 120,400 68,300 65,900 
1927 ••••••••••••••••••.•••• 791,000 721,000 561,900 573,900 .611,900 598,300 {'l 192,300 133,900 124,000 68,800 65,600 
1928 ••••••.••.••••••••••••• 798,300 742,500 562,900 584,000 622,000 509,700 (. 219,000 130,300 125,300 70,500 65,700 
1929 ••••••••••••••••••••••• 665,000 759,800 622,900 596,700 592,400 589,700 319,000· 245,700 114,000 125,200 63,600 67,100 

I Acreages and trends have been brought to round numbers to facilitate computations . 
• In computing totalacreagee, treld acreages of vegetables for the years 1924 and 1925, and of miscellaneous field crops for the yeai'll 1925-1928, were used. 

SObre .. of data: . 
1909, Dept. of Com" Bur. of Ce .. ue, Census of the United States Statistics for California, 1910: 650-655, Table 4, 
1919-29, data furnished by the Office of Agricultural Statistician, California Cooperative Crop Reporting Servioe, 
Trende computed by the writer. 

Total 

Acreage Trend 
------
1,636,600 1,692,300 

1,675,700 
1,675,800 
1,684,700 
1,700,600 
1,723,500 
1,757,000 
1,792,400 
1,832,300 

"2;078;800' 
1,884,200 
1,948,800 
1,997,000 
2,019,700 
2,034,500 
2,043,800 

'1,766,600 2,075,700 
'2,189,200 2,138,400 
'2,184,100 2,204,100 
'2,359,800 2,275,100 
'2,403,000 2,336,200 
2,376,900 2,384,200 
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occupy a much more than important place. Grapes predominate, how­
ever, in the state totals of sub-tropical fru~ts, 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. 
R .MI!"~.J.~.:..l. 

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 

CropgrouJII 

Total crop land harv.sIed _______ _ 
SulHropioai fruits and nuts _____ _ 
T.mperate lODe fruits __ ._._ •• _._ 
Vegetables ____________ • __ •• ___ _ 
MiaeeUaneoua field ClOJII. _______ _ 

~~.~~ .. ::::::::::::::::: 

Peroe~:= crop 

1909 1919 

100 
11 
3 
3 
1 

33 
49 

100 
15 
4 
3 
3 

32 
43 

1 Minus sign indicates a decrease. 
Percentages are eomputed on besis of trends. 

TABLE 25 

1229 

100 
25 
5 
3 

10 
25 
32 

Percentage increase or decrease 
in acreagel 

1909-29 1900.19 1910.29 

41 15 22 
224 M 98 
118 28 71 
56 51 3 

1,341 216 356 
7 13 --0 

-9 --6.6 -9 

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 

Group and crop 

SulHropicallruilB and nuls •• ___ _ Lemo .. __ • __ • ____ • __ • ________ _ 
Oranges ___ • __ •• ____ •• _ ••. ____ _ 
Gr.pelruii _____ ••• ____ •••• ____ _ 
W alnuts ___________________ • __ • 
Almonds ____________________ • __ 
Grapes_ ._. ___ • __ •• ____ •• ~. __ • 

~:~::::::::::::::::::::::::: 

1909 

100.0 
0.4 
5.9 
0.3 
0.2 
1.6 

88.0 
1.2 
2.5 

Percentages are eomputed on besis of treads. 

Te.l1perate Zone Fruita. 

1919 

100.0 
0.6 
8.7 
0.3 
0.5 
3.5 

79.0 
2.3 
5.1 

1929 

100.0 
0.5 
7.2 
O.~ 
1.4 
2.6 

78,3 
2.0 
7.~ 

P~tage iner .... 
maoreage 

1900.29 1900.19 1900.29 

224 M 98 
344 156 73 
207 143 63 
135 92 22 

2.330 3M 423 
463 285 46 
188 47 96 
452 219 73 
874 221 203 

The temperate zone fruit acreage of the San Joaquin Valley increased 
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 prllnes, and apricots, just as in the 
state total, are the leaders in acreage; in fact in the San Joaquin Valley 
these crops account for 94 per cent of the temperate zone fruit acreage, 
while for the state as a whole the corresponding percentage was only 76. 

tl-808U 
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Sweet Potatoes, 'White Potatoes and Truck Crops. 

It has already been stated that the relative positioIi 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. lV[ore 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 

Group and crop 

Temperate lone fruits __________ _ 
Cherri .. ______________________ _ 
Pears ________________________ _ 
Apricots ______________________ _ 
Apples _______________________ _ 
Peach .. ______________________ _ 
Prun .. and plums ______________ _ 

Percentage of total 
temperate lone fruit acreage 

1909 1919 1929 

100.0 
0.5 
0.9 

10.0 
3.0 

74.6 
11.0 

100.0 
0.3 
2.0 
9.0 
6.0 

69.7 
13.0 

100.0 
0.2 
3.0 

16.0 
3.0 

55.8 
22.0 

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

TABLE 27 

Percentage increase or 
decrease in acreagel 

1900-29 1900-19 . 1911f-29 

118 28 71 
-6 -6 0 
700 155 214 
238 15 193 
145 210 -21 
62 17 38 

348 58 184 

THE RELATION OF THE ACREAGESIOFjPOTATOES AND SWEET POTATOES TO THAT 
OF TRUCK CROPS IN THE SAN JOAQUIN VALLEY AND THE 

PERCENTAGE INCREASE OR DECREASB IN ACREAGE OF EACH 

Peroentage of total Peroentage in ........ or 
vegetable orop acreage decrease in acreagel 

Group and orop 

1909 1919 1929 1901f-29 1901f-19 1911f-29 

Potatoes and truck orope ________ 100 100 100 56 51 3 Potatoes _______________________ 
58 53 31 -13 1 -22 Sweet potatoes _________________ 
9 7 15 149 25 83 

Truok crope other than potatoes 
81 41 and oweat potatoes ____________ 

33 40 54 155 

I Minua aitIn indloatea a d............ Percentages are computed on basis of trends. 
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.IUs 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 crops 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 cropped 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 crops 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 increase 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 cropped 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 .. dec:rease 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 OF 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 

Group and crop 

Percentage of total miscellaneous 
field crop acreage 

Percentage increase 
in acreage 

1909 1919 1929 1909-29 1909-19 1919-29 

Miscellaneous field crOP6_________ 100 Sugar bects____________________ 12 
Beans_________________________ 88 Cotton ___________________________________ _ 

Pcrcentagce are computed on basis of trende. 

100 
5 

75 
20 

TABLE 29 

100 1,341 216 
2 180 35 

27 340 168 71 _______________________ _ 

356 
107 
64 

1,482 

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 

Group and crop 

Hay and forage crOP6 ___________ _ 
Alfalfa _______________________ _ 
Grain hay ____________________ _ 
Other tame hay" ______________ _ 
Wild hay _____________________ _ 

Percentage of total bay and 
forage crops acreage 

1909 1919 

100 
43 
48 

2 
7 

100 
70 
26 

2 
2 

1929 

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

TABLE 30 

100 
75 
23 
1 
1 

Percentage increase or decrease 
in acreage1 

1909-29 1909-19 1919-29' 

7 13 -5 
86 84 1 

--49 -37 -18 
-35 -26 -12 
-80 -70 -34 

THE RELATION OF THE SAN JOAQUIN VALLEY ACREAGE OF THE CEREAL CROPS TO 
THE TOTAL FOR THAT GROUP AND THE PERCENTAGE INCREASE 

Group and crop 

OR DECREASE IN THE ACREAGES OF EACH 

Percentage of total cereal 
crop acreage 

Percentage increase or decrease 
in acreage I 

1909 1919 1929 1909-29 1909-19 1919-29 

Cereal crOP6____________________ 100 
Corn__________________________ 1.4 SOrghums______________________ 3.5 
WheaL_______________________ 29.6 
Barley ____ ____________________ 54.1 
Oats__________________________ 11.4 
Rice __________________________ ------------

1 Minus sign indioates a decrease. 
Percent&gee are computed on basis of trende. 

100 
6.1 
8.3 

29.2 
50.5 
5.3 

.6 

100 
4.1 
7.6 

39.5 
41.2 
5.9 
1.7 

-9 -1 
159 322 
98 135 
21 -2 

-31 -8 
-52 -.54 

4 ______ • ____ ------------

LAND UTILIZATION IN THE SACRAMENTO VALLEY 

-9 
-38 
-16 

23 
-26 

2 
140 

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 crops 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, ~ut by 1929 much of 
this land was utili~ed in the production of other crops and only 15 per 
cent of the total crop land harvested was devoted tQ, hay and forage 
crops. .During this same period, the acreage in fru~ts, vegetables, 
miscellaneous field crops 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 ta 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 approxiinately 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 increases 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 since 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, occupying 56 per 
cent of the 1929 prune acreage in the state. Plums and prunes have 
increased in acreage 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 period. 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 
decade this industry was stimulated again and the acreage more than 
doubled. ' 

Vegetables. 

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, Sacramento, Solano, Sutter, Tehama. 
Yolo and Yuba. Shasta County has some important agricultural areas, but was 
excluded because of difficulty of completing tbe 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 fruit. Temperate lone Vegetables MisceUaneous 
fruit. Field cropo 

Year 

Aereage Trend Acreage Trend Acreage Trend Acreage Trend 
-------------

1909 _______________________ 48,901 48,901 36,842 36,842 12,928 12,900 24,076 24,000 1910 _______________________ 
~.--------

49,627 37,400 14,300 27,700 1911- ______________________ 
-------.-- 50,702 38,000 IMOO 31,800 1912 _______________________ ---------- 51,672 38,725 17,500 35,250 1913 _______________________ 
---------- 52,835 39,500 19,075 38,900 1914 _______________________ 
---------- 53,890 40,400 20,675 42,800 1915 _______________________ ---------- 54,920 41,150 22,260 46,700 1916 _______________________ 
---------- 55,986 42,200 23,850 51,350 1917 _______________________ 
-------.-- 57,086 43,025 25,450 53,500 1918 _______________________ 
---------- 58,441 44,450 27,000 52,600 1919 _____________ " _________ 
---------- 60,230 47,973 27,696 30,025 ---iiis7S- 48,800 1920 _______________________ 
---------- 62,725 53,645 34,025 42,600 1921 _______________________ 
---------- 65,610 61,200 38,975 42,050 1922 ____ ~ __________________ 

68,725 69,375 43,700 44,300 1923 _______________________ 
---------- 72,325 77,250 48,150 ---4'0.900- 46,850 1924 _______________________ 75,159 76,547 86,467 84,450 52,600 47,600 

1925 _______________ ~------ 83,360 81,319 89,924 90,100 56,625 54,050 . 1926 _______________________ 88,558 86,602 95,441 96,219 61,965 60,500 61,000 1927 _______________________ 90,185 91,417 103,179 103,710 62,869 62,650 69,450 1928 _______________________ 
95,727 94,361 114,372 lll,637 62,269 64,250 78,300 1929 _______________________ 97,509 96,659 119,896 118,170 66,961 65,250 84,600 

Sourc •• of data: 
1909, Dept. of Com., Bur. of Cen., Census of the U. S. Statistics for California, 1910: 6;0-655. Table 4. 
1919·1929, data furnished by office of Agricultural Statistician, California Cooperative Crop Reporting Servi.e. 
Trends computed by the writer. • . 

Hay and forage Cereals Total 

Acreage Trend Acreage Trend Acreage Trend 
------------------

319,011 318,800 447,734 468,544 909,987 
313,700 467,600 910,327 
307,400 471,600 915,402 
301,800 480,300 925,247 
296,300 494,500 941,110 
290,900 516,700 965,365 
285,600 544,225 994,855 
279,300 583,300 1,035,986 
275,300 631,800 1,086,161 
268,300 683,100 1,133,891 

262,813 265,500 902,500 725,400 1,177,928 
262,500 257,700 855,600 757,700 1,208,395 
258,400 250,500 772,400 781,000 1,239,335 
246,500 243,000 760,800 797,100 1,266,200 
231,600 236,600 740,900 805,100 1,286,275 
242,300 229,800 704,900 811,000 1,301,997 
207,200 224,400 836,100 814,350 1,~20,844 
218,400 218,000 860,700 814,900 1,337,221 
213,200 213,700 845,500 809,500 1,350,427 
215,500 211,900 840,000 808,000 1,368,448 
221,000 213,000 823,500 80!,200 1,378,879 
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TABLE 31 

PER.CENTAGE 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 

Crop groupo 

Total harvested crop acreage ____ _ 
Sub-tropical fruita and DUts. ____ _ 
Temperate zone fruits __________ _ 
V egetables ___ c ________________ _ 
Miscellaneous field cropo _______ _ 
Hay and forage ________________ _ 
Ceresl. _______________________ _ 

• Minus siKn indi~tes a decrease. 

Poreenlage of total acresge of 
crop land harvested 

1909 1919 

100 
o 
4 
1 
3 

35 
52 

100 
5 
4 
3 
4 

23 
61 

1929 

Percentages are computed on basis of.trends. 

TABLE 33 

100 
7 
9 
5 
6 

15 
08 

Percentage increase or decrease 
in acreagel 

1909-29 1909-19 1919-29 

52 29 17 
98 23 60 

221 30 146 
406 133 117 
252 103 73 

-33 -17 -20 
71 55 10 

THE RELATION OF THE SACRAMENTO VALLEY ACREAGES OF THE INDIVIDUAL 
SUB-TROPICAL FRllTS TO THE TOTAL FOR THAT GROUP AND THE 

PERCENTAGE INCREASE OR DECREASE IN THE ACREAGE OF EACH 

Group and crops 

Sub-faoopical fruits and nuts _____ _ Lemons ______________________ _ 
Oranges. _____________________ _ 
Grapefruit_ : ______________ . ___ _ 
Walnuts ______________________ _ 

A~~:~_-_-_~~=====:============ Olives ________________________ _ 
Figs __________________________ _ 

1 Minus sign indicates a decrease. 

Pcreentage of total sub-faoopica 
fruit acreage 

1909 

100.00 
.17 

0.00 
.02 
.96 

18.35 
68.80 
4.70 
2.00 

1919 

100.00 
1.07 
4.48 

.02 
2.24 

31.03 
47.50 
10.71 
2.95 

1929 

100.00 
.87 

3.73 
.09 

2.38 
37.15 
42.33 
10.77 
2.68 

P~tages are computed on basis of trends. 

Percentage increase or decrease 
in acreage1 

1909-29 1909-19 1919-29 

98 
892 
47 

.760 
388 
301 
22 

342 
165 

23 
656 
10 
20 

187 
109 

-15 
174 
82 

60 
31 
33 

617 
70 
92 
43 
61 
46 

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 ratio 
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 crop, 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 Sacramento Valley has occupied a 
relatively unimportant place. 

Miscellaneous ·Field Crops. 

The acreage in the three crops, sugar beets, cotton and beans, 
increased 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 

nm 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 

Group and crop 

Tempera'" lOne fruilll __________ _ 
Cberri .. ______________________ _ 
Peers _________________________ _ 
Apricolll ______________________ _ 
Apples _______________________ _ 
P .. ches ______________________ _ 
Plums and prunes _____________ _ 

, Minus sign indicates a decrease. 

Percentage of total temperate 
lone fruit acreage 

1909 1919 

100 
2 

13 
17 
3 

34 
31 

100 
3 

15 
10 
3 

30 
39 

1929 

Percentages are computed on basis of trends_ 

TABLE 35 

100 
2 

15 
8 
1 

33 
41 

l'ercentage in ....... or dec ...... 
in acreagel 

1909-29 1909-19 1919-29 

193 30 146 
172 94 41 
272 51 147 
50 -24 HI 
17 27 -8 

218 15 176 
315 63 154 

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 

Group and crop 

Percentage or total potato 
and truck crop acreage 

Percentage in ....... or dec ...... 
in acreage1 

1909 1919 1929 1909-29 1909-19 1919-29 

Potatoes Bnd truck cro1ll __ " ______ 100 100 100 406 133 117 Potatoes _______________________ 
25 13 3 -45 26 -57 

Truck cro1ll-------------------- 75 87 97 554 168 144 

, Minus sign indicates a decrease_ 
Percentages are computed on basis or 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 p~r 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 statistics 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 production 
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 MISCELLANEOUS 
FIELD CROPS TO THE TOTAL FOR THAT GROUP AND THE PERCENTAGE 

INCREASE OR DECREASE IN THE ACREAGE OF EACH 

Group and crop 

Percentage of totaIland in 
miscellaneous field crapo 

Percentage in ...... or d ........ 
in acreagel 

1909 1919 1929 1909-29 1909-19 1919-29 

MiaoeUaneous field oropo ______ .__ 100 100 
Sugar beelB____________________ 33 6 Cotton ___________________________________ • ___________ _ 
B ..... _________________________ 67 94 

100 252 103 73 
38 306 -65 1,042 5: --------irjj- --------iiir ---------.:.:2 

1 Minus sign indieata:. 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 

Group and crop 

Hay and forage cropo __________ _ 
AHaH8 _______________________ _ 
Grain hay ____________________ _ 

~~d~~:::::::::::::::: 

1 Minua sign indicates 8 decrease. 

Percentage pf total hay and 
forage crapo acreage 

1909 1919 

100 
18 
70 
6 
6 

100 
40 
51 
4 
5 

1929 

Percentages are computed on basis of trends. 

100 
61 
30 
5 
4 

Percentage in ...... or deerease in 
acreage' 

1909-29 1909-19 1919-29 

-33 -17 -20 
128 84 24 

-72 -40 --63 
-47 -38 -18 
--63 -32 -31 

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 withiu this group, barley is especially 
important. Plate XXXV shows how the relative importance of the 
different cereal crops has changed' during t~ 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 increased steadily over the 20-year period. 
Prior to 1912, no rice was produced in the Sacramento Valley, but 
iri that year 1400 acres were reported for this region. This acreage 
rapidly expanded until in 1922 there were 138,400 acres planted to this 
crop. 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 acreage 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 

1909 

~~_~_o!:,,:::================= ________ ~~_ COrn__________________________ 1 

~~e_~~~~=:::::=:::::::: 3~ 
Barley_________________________ 63 Oats__________________________ 3 

crop acreage 

1919 

100 
16 
1 
1 

27 
50 
5 

1 Minus sign indicates a decrease. 
Percentagea !"'" computed on basis of trends. 

1V29 

100 
13 
1 
4 

29 
49 
4 

Percentage increase or deerease 
in acreagel 

1909-29 1909-19 1919-29 

71 55 10 
7,507 8,042 -7 

76 152 -30 
746 106 311 
59 32 20 
31 21 8 

113 152 -15 

by California production, and resulting changes in the use of irrigated 
crops, 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. 
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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 products. However, it is 
important to realize that these are dependent upon the total intake of 
food per capita, and if we are to expect a marked increase in the per 
capita consumption of one product a more than proportionate deduc­
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 willlt 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 
increased 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 9f 
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 statistics of production, particularly 
with regard to live stock and live stock products, 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 public inspection. 

Finally, in the application of such studies to one particular portion 
of a great nation, such as the United States, all of these difficulties are 
magnified. In addition, the free movement of agricultural products 
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 
criticism of the basis of forecast later recommended. 

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 
accomplished by converting the number of persons of all ages to the 
number of male adults requiring the same amount of energy in food. 
Raymond Pearl, who has estimated, on the basis of pre-war consumption 
statistics, the average energy requirements for an adult man at about 
4300 calories per day, makes tl1e following statement as to procedure: 

In reducing consumption data to a per capita basis it would obviousl;y 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' 
bears 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 popu­
lation above 13 he multiplies by 0.83, while the male population abQYe' 
18isconsidered ~s 100 per ,cent. 

• Pearl, Raymond, The Nation's F'ood, pp. 244-245. W. F. Saunders Company, 
Philadelphia, 1920. 



106 DIVISION OF WATER RESOURCES 

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 ~alories, 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. Growing children as a rule, however, obtain 
a large percentage of their total food' requirements in the form of 
candy. 

Probable Future Food Requirements. 

Taylor t' predicts for a period of 50 years from the date of his 
writing, a considerable decreas.e 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 Vegetable 

Year Milk and Cereals (including oils. nuls, Sugar Oleomar-
producls fish, poultry fruils and prine 

and eggs) vegetables 

1911-12 ___________ 
666 I.488 1,059 505 552 15 1912-13 ___________ 
649 1,456 1,023 553 670 17 1913-14 ___________ 648 1,620 981 524 604 17 1914-15 ___________ 648 1,388 1,061 582 580 16 1915-16 _________ ,_ 666 1,559 1,042 606 635 17 

Five-year average 663 1,502 1,033 534 569 16 

. Sources of data and ba.l. of 881lmale: 

Total 

4,285 
4,268 
4,394 
4,275 
4,316 

4,307 

Pesrl, Raymond., The Nation'. Food, pages 252-256, Table 77, W. B. Sounder'. Company, 1920. 
Data for 1917 and 1918 were omitted beeause of the abnormal induenoa of the war on per eapita oonsumption. 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. 

t 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 

FoocIsi.ulfs 

Averages of Pearl's 
gross consumption, 

1911-1916 

Calories 

2 

Per cent 
of total 
calories 

of oolumn 1 

Milk produota_______________________________ 653 15.1 
Cereals ____________________ ,________________ 1.502 34.9 
Meata (including fish. poultry and eggs)________ 1,033 24.0 
Vegetable oils, nuta, fruita and vegetables!_____ 534 12.4 Sugar ______________________________________ 569 13.2 

Taylor's estimated 
segregation, 60 

years .hence 

3 

Calories 

550 
1.300 

600 
600 
4W 

4 

Per cent 
of total 
calories 

of ooumln 3 

16 
37 
17 
17 
13 

5 

Ratio, 
oolumn 310' 

oolumn 1 

'0.84 
,0·86 
0.68 
l.l~ 

'0.79 
Olcomargerine ______________________________ 1 ___ 1_6_1_..:,-__ .4-1---_-_--_--___ --_--+-..,.--_-_--_--_-_--_-I_--_-_--_---,-~--':_:'--

Totals_________________________________ 4.307 100.0 3,500 100 0.81 

Sou .... 01 data and basis of estlmat •• : , 
Column 1 is oomposed of the five-year averag .. given in Table 39. 
Column 2 contains the percentage which each item in column 1 bears to the total of the items in oolumn 1. .: 
Column 3. Taylor. AloDBO E .. The Future Food Supply of the United States. Delivered before the New York Ac.d­

emy of Medicine, Oct. 20,1927. Reprinted from the Bulletin of the New York Aoademy of Medicine, Nov •• 1927. page g. 
Column 4 oontaina the percentage whi~h each item in column 3 ~ to the total of the items in oolumn 3. 

Interpretation of the Estimates of Pearl and Taylor. 

Because of considerations IIlentioned above the apparent percen~~e 
decline in the probable consumption of the different products must not 
be given undue weight. The estimates of Pearl were based upon pi'O~ 
duction and foreign-trade figures and included an estimate lor wastE! 
over and above the actual ingestion. When corrected for the, factor' of 
waste the estimated requirements of 4300 calories per d.ay for the adul.t 
'male was reduced to 3424 calories. However, Pearl recognized the fac~ 
that this corrected estimate was still high, for in the case of fats the. 
total edible wastage had not been subtracted. 'l'he estimates of Taylor 
were. based upon S'cientinc knowledge of total human energy require~ 
ments, realizing that there might be sonie variation in, the segregation 
into different classes of food. In the case of Pearl's estimate the statis, 
tics, upon the basis of which the consumption estimateS' were' made" 
determine the distribution of the total calories required among the 
various products. The total energy requirement given here is 'very 
generous in comparison to many others. Ballod It in discussing the 
groS'S nutrition requirements in Germany in 1914 in the early 1Ilonths 
of the war gives for England a per capita requirement of 2900 calories i 
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 estimateq. as follows: England, 439 calories; Italy, . .120 j' 
France, 312; Austria, 251, and the United States, 431. These estimateS'. 
do not include butter substitutes ,or vegetable 'oils. ' ~, ',:, 

A group of noted German economists, including ,Friedrich Aereboe; 
Carl Ballod and others, in a study of pre-war food requirements' for. 

'0 Ballod. Von Kari. Die Volkserniihrunll' In Krieg unci l"rleden~ pagell'.7'1. to,,~l~:, 
Berlin Grunewald: .. , .t.:"·,,..·, .,' ." .: .. :.'. ,:,.:'. '.',.- '.,' ; .. ".~: l 
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Germany estimated a total per capita requirement of 3642 calories, 
which included an estimate of 478 calories in dairy products.· 

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 products of the United States, 
11.3 per cent were dairy products. 

The value of reviewing these various estimates lies principally in 
noting their variability and showing the necessity of avoiding 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 recent trends in per capita 
a,onstUmption of some of the importa.mt 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 f has charted the apparent United States per capita con­
sumption of the four principal 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. 
With 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 products follow­
ing unprecedented immigration to this state during the decade 1900 to 
1910. 

It is significant al'Eo 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 products 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. at ·Die Deutsche Volksernahrung und der Englische Aus­

hungerungsplan, page 63. Edited by Paul Eltzbacher. Published by Druck und 
Verlag von Friedl'. Vieweg & Sohn In Braunschweig. 1915. 

t Commission Scientiflque Internalliee du Ravitalllement. Les Ressources et les 
Besoins Alimentaires des Pays Allies. Premier Rapport. Approuve par la Com­
mission, Paris. Octobre, 1918. Imp. Lang, Blanchong et Cie. 7. rUe Rochechouart, 
Paris. * 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
cultural Extension Conference, University of Minnesota, St. PaUl, Minnesota. Dec, 
13 and 14, 1928. Mimeographed br U. S. Dept. Agr., Div. ot 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 (Dec., 1928) is fully 
1000 pounds per person, according to the estimates of the Bureau of 
Agricultural Economics. The consumption of mill{ per capita is now 
(Dec., 1928), apparen,tly, 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 products are in the early period of 
the last three decades, there isan 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 products in California is approximately 33 pounds per capita. 
In the light of apparent necessary cuts in total human food require-

. ment, more complete 1tiilization of the total energy contained in whole 
milk, reduction of waste and t·rends in the cons1,mption of other 
elements in the human diet, it seems that the present consumption per 
ca']Yi,ta, is the safest figure to use in approximating requirements for the 
future in Califorrtia. 

Trends in the age composition of the population can not be ignored in 
looking forward to per capita 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 tendency for older persons to drink milk. 

California will continue for some period of time in the production of 
her own supply of market milk, cream and ice cream. There is already 
a tendency to increase imports of butter and cheese. It is necessary, 
therefore, to give consideration to these two different groups of dairy 
products in an estimate of land requirements. The problem of separat­
ing this factor into its two phases, i. 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 occupy 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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Statistics 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-tropical 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 statistics 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 
('nds so much 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 indicat(' 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 pound~ per capita 'in 1924. 
Recent statistics show that this upward trend still continues. Just 
when the break in the per capita 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 expect 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 stomach of 1970 to justify any appre­
ciable increases in per capita consumption of other foods . . , 
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.t 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 such 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 
United States Wheat Studies of tile Food Research Institute. Voi. II. No.8. page 278. 
Stanford University, July, 1926. 

t U. S. 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. 

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 278. 
282. Stanford University. July, lUG. . ...... . 
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Further declines in wheat and meat consuniptionseem 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 products 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 
,in the consideration of future requirements. ' 
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CHAPTER VI 

PAST, PRESENT, AND FUTURE LAND REQUIREMENTS 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 increasing, 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 arid 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 statistics mU8t be bridged by indirect 
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 produc­
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 anyone 
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 
~ire 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 th. 
number of sheep should not be given undue emphasis. 

8-80874 
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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 nutrient~ 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 ditl'erent 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 product 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 increase 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 produc­
tion per hen had increased to 127 eggs. . Similar changes have taken 
place in the production of beef, lamb and pork products. 

What effect have these apparent change& in efficiency had upon the 
land requirements 1 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. Statistics, 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 changinO' 
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 as; California more and more specializes in the feeding 
an~ 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 Y 

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 products, 
imported supplies, tendencies with regard to efficiency in milk produc­
tion, changes in feed rations, relative costs of imported feed supplies, 
as compared to products of Califol'nia 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 requiremeuts 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 cream, inasmuch 

.• Voorhies. E. C., Economic Aspect of the Dairy Industry. California. Agr. Exp. 
Sta.. Bul. 4S7: 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 
parlier 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 increase in the per capita production of dairy prod­
ucts, as has been the case in the entire Ulnited 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 
" 

Year 

1899 _________________________ _ 
1909 _________________________ _ 
1919 _________________________ _ 
1926 _________________________ _ 
1929 _________________________ _ 

SDurcos Df data: 

Butter 

27,370 
42,331 
54,907 
62,143 
60,161 

Ch .... 

600 
650 

2,247 
2,436 
3,022 

Condensed 
and 

evaporated. 
milk 

309 
1.216 
3,337 
9,882 

13,546 

4 

Butter, 
cheese and 
condensed 
and oval!:: 

orated milk 

28,279 
«,197 
60,491 
74,461 
76,729 

6 

All 
dairy 

products 

6 

Market 
milk, cream, 

ice cream. 
and 

miscellaneous 
products 

51,546 23,267 
76,961 32.764 
92.713 32,222 

(1924)114.140 ___________ _ 
148,303 71,579 

Column 1. The toW production of butter 1899, 1909, 1919 and 1926 waa obtained from: Voorhies, E. C., Economic 
Aspect. of the Dairy Industry. California Agr. Exp. Sta. Bul. 437: 46; 1927. Butter production for 1929 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 totsl production of cheese for 1899, 1904. 1909, 1914 and 1919 waa obtained from the U. S. Dept. 
of Com., Bur. Of Census, Census of Manufactures for these respective years. These were converted to cream. 
ch .... equivalent on basis of 1919 ratio of cream cheose to total oheese. Cheese production for 1926 and 1929 is oream 
cheese production supplied by the California State Bur. of Dairy Control. Pounds of oream cheese were converted to 
pounds of butterfat by multiplying by 0.30. The 1909 value was adjuated on basis of the tr.nd of other years. 

Column 3. Butterfat in condensed and evaporated milk for 1899. 1909 and 1919 was derived by multiplying pro­
duction of condensed and evaporated milk in pounds obtained Voorhies figure (from V oorhiea, E. C., Economic Aspects 
of the Dairy Industry. California Agr. Exp. Sta. Bul. 437: 55; 1927) by 0.0716, the ratio 01 butt.rfat in all oondensed 
.nd evaporated milk to pounds of oondensed .nd evaporated milk in 1929. Butterf.t in condensed and evaporated milk 
for 1926 and 1929 waa derived from estimates of the California Stat. 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. Totsl butterfat production in milk in thousands 01 oailons were obtained aa followa: For 1889: Dept. 

of Com. Bur. of Census. Con.ua of Agr" 1890. For 1899: Dept. of Com. Bur. of Cen.as. Census of Agr., 1900. For 
1909, 1919 and 1924: Dept. of Com. Bur. of the Consua. U. S. Conau. of Agr. for California. 1925: 7: Table 2. Figures 
riven are for total production inoluding estimates for incomplete reports. Butterfat in total whole milk production was 
~,:,m~ .ti:~~~g~:d\~ag~n1o~nl!.h~~::;: ~.:g~~ytt"o!~~~f:8e number of pounds of butterfat in on. gallon of ,!,ilk, 

Column 6. Column 6 equals column 5 minua column 4. 
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dinary incrpase in California population from 1910 to 1920 was 
probably more rapid than the expansion of the dairy jndustry, 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 progres~ had been 
made in increasing the output per cow. In addition to the total pro­
duction of butterfat in all California dairy products and its utilization 
in the importable and non-importable products, 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, 
Adding 10 per cent to the indicated total consumption for 
omissions. 41< it is estimated that the present per capita consumption of 
butterfat in all products in California is approximately 33.4 pounds, 
that the present per capita consumption of butterfat in the importable 
!Iairyproducts, 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 products for which no statistics are available· 
has be!'ln arb;itrarily assumed at three pounds per capita .• 

The Trend in Feed Requirements for the Production 
of California Dairy Products. 

Fignre 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 products, 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 previously 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. tThe second of these has 
been. conducted by the. California Agricultural Extension Service; under 

. the direction of F. IJ. Fluharty.· These studies furnish valuable data -_._-
• Condensed and evaporated milk ha..!! not been Included~There· a:re· probailly 

other omissions. . 
t The Cost of Producing Market Milk and Butterfat on 246 California Dairies. 

Bu!. 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 studies were 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 consideration 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 produc­
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 oilt 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 imm~,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 are not only for the dairy cow 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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Plnte XXXVII 
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Plate XXXVIII 
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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 DIGESTWLE NUTRIENTS IN FOOD REQUIRED TO PRODUCE 
100 POUNDS OF BUTTERFAT FOR COWS PRODUCING DIFFERENT 

AMOUNTS OF BUTTERFAT ANNUALLY 

Average butterfat ,I Pounds of nutrients Average butterfat' 

I 
Pounds of nutrients 

produced per cow per 100 pounds butterfat produced per cow per 100 pounds butterfat 

1922 investigation " , Values read from curve' 

171 3,700 180 
200 3,080 200 
242 2,820 220 

:~X 2,660 240 
2,420 260 

357 2,430 280 
400 2,450 300 

320 
340 

1928 investigation 360 
380 
400 

300 2,460 
350 2,440 
400 2,500 

• From Figure 2 of Plate XXXVIII. 

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

3,440 
3,180 
2,980 
2,820 
2,670 
2,570 
2,490 
2,450 
2,430 
2,420 
2,430 
2,450 

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 consumption that is to be 
derived from California soil. It was with this objective in mind that 
the production of dairy products, as shown in Figure 1 of Plate 
XXXVII, was divided into! two portions, one of these parts including 
those products easily imported from other parts of the country, such 
as butter, cheese and condensed millr, the other part inc1uding those 
products which can be imported only with unusual difficulty and cost. 
This last group includes market milk, cream and ice cream. In all of 
these estimates the production has been reduced to a butterfat content 
basis. . 

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 crops for the use of land, The approxi­
mations made, however, are premised upon the population estimates 
made in Chapter III and summarized in Table 13, and upon the assump-
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tion that tke 'M'TIrimportable dairy products, together with the 
production of fruits and vegetables, will have first chm'ce of the O/Vau­
able landS up to the point that the demand for th-ese products shall' 
be fulfilled. This, of course, is 'not a definitepoint, because price condi­
tions enter to complicate any attempt to determine the point at which 
this demand may be satisfied. 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, 1899-191.9 

In millions of pounds 

Year 

1899 ___________________________________________________ _ 
1909 ____________________________________ , __ , ___________ _ 
1919 ___ .. _______________________________________________ _ 
1929 ______________________________________ " ____________ _ 

1899 __________________________________________ : ________ _ 

l~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: 1929 __________________________________________________ _ 

1899.. _________________________________________________ _ 
1909 ___________________________ : _______________________ _ 
1919 __________________________ c _______ , ________________ _ 
1929 ______________ : ____________________________________ _ 

Butterfat 
production 

pet" cow 

2 
Nutrients 

required pet" 
100 pounds 
bulterf.,I 

Bulterfat 
produotion 

4 
Nutrient.'! 
required 
for alate 

production 

Required to produce butterfat in all dairy products 

174 
183 
188 
237 

3.560 
3.400 
3,330 
2,840 

51.5 
69.6 
92.5 

148.6 

1,8.13 
2,363 
3,080 
4,217 

Required to produce butterfat in non-importable 
dairy products. 

174 
183 
188 
237 

3,560 I 3,400 
3,330 
2,840 

23.5 
28.0 
33.5 
72.5 

Required to produce butterf.t in importable 
dairy produots. 

174 
183 
188 
237 

3,560 
3,400 
3,330 
2,840 

290 
42.5 
60.0 
76.0 

~6 
952 

1,116 
2,059. 

1,032 
1,455 
1,998 
2,158 

. i Milk, cream, ice oream, etc. Th .... products are not striclly non-importable but are usually produoed near the 
pomt of consumptlon. . 

I Butter, cheese, condensed milk, etc. 

llou .... 01 dota and ha.i. of estimates, 
Items in column 1 are from Figure 1 of Plate XXXVIII. 
Items in column 2 are from Figure 2 of Plate XXXVIII and Table 42. 
Items in column 3 are from Figure 1 of Plate XXXVII. . 
Items in column 4 are determieed by mulliplying togelher the items on the sam. line in column 2 and column 3. 

have been met, land will be available for the production of miscel­
~aneous field crops and importable dairy products. 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 capjta production for future population 
growth. Just where this will come will be governed, as has been said, 
by a number of corisiderations, a very important, and probably a con-

. trolling one, being that lands adapted to the 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 

13:STIMATED FUTURE FEED REQUIREMENTS FOR THE PRODUCTION OF 
CALIFORNIA DAIRY PRODUCTS 

Year 

In millions of pounds of digestible nutrients 

Based on Hreasonable lower limit" of population growth 

For total butterfat production 

ConceD~ 

For production on 
non-importable products 

eoncen ... Roughage 
BDd pasture lrates Total 

Roughage 
and pasture trates Total 

1930 __________________________ 
1940 __________________________ 
1950 __________________________ 
1960 __________________________ 
1970 __________________________ 

1930 _________________________ _ 
1940 _________________________ _ 
1950 ________ , ____________ ~---_ 
1960 ________ , ___ ~ ____________ _ 
1970 _________________________ _ 

Basis of estimates: 

3,375 
4,050 
4,725 
5,425 
6,100 

3,400 
4,375 
5,400 
6,400 
7,400 

1,000 4,375 1,725 500 
2,225 6,275 2,050 1,100 
3,425 8,150 2,375 1,700 
4,650 10,075 2,700 2,325 
5,875 11,975 3,050 2,925 

Based on "reasonable upper limit" of population growth 

1,050 
2,575 
4,100 
5,625 
7,175 

4,450 
6,950 
9,500 

12,025 
14,575 

1,700 
2,225 
2,675 
3,175 
3,650 

525 
1,275 
2,000 
2,750 
3,500 

2,225 
3,150 
4,075 
5,025 
5,975 

2,225 
3,500 
4,675 
5,925 
7,150 

The procedure that has been adopted in deriving the above estimates has been to determine feed requirements fa 
the production of non-importable dairy products for the two intermediate estimates of population given in Table 13, it 
being assumed that the minimum land requirements will be for the production 01 non-importable products to support 
a population estimated at the "reasonable lower limit." Thi., estimated feed requirement has been divided into two por­
tions for present consideration including nutrients in concentrates in one and nutrients in roughage, to be derived from 
hay and pasture, in the other, This division has been mode on the assumption that in 1970 the market milk supply will 
be provided by cows using the minimum roughage requirement, (This is approximately 15 pounds per cow. This becomes 
ahout 20 pounds per cow giving milk when other animals in the herd are provided for), It has also been assumed that 
in 1975 the average hutterfat production per cow will have reached 275 pound, per cow. This assumption is based upon 
the production per cow in Denmark, shown in-Figure 1 of Plate XXXVIII. Production per cow in Denmark has been 
derived from data given in: Pirtle, T. R., History of Dairyiog, page 277; and Statistisk Aarbog, page 43, 1929. The 
same calculation has been made for total production 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 consumption 
provided by Californis dairies is downward, present per capita production is prohably higher than will be reached at 
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 proport.ion 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 fE'eil requirements for producing the supplies from these 
different. sourcE'S 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 products. 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 c!J.ttle, 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 III and Table 1B 
of Appendix B to this report. There are so many gaps in statistics for 
the years prior to 1922 that estimates of numbers imported .as feeders 
and for immediate slaughter have been impossible by direct 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 capacity 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 calculations 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 coming 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 DIGESTIBLE NUTRIENTS REQUIRED TO PRODUCE A POUND, llVB 
WEIGHT, OF CALIFORNIA BEEF 

Nutrients required per head 

Calves Yearlings Twos Threes 

Sources of data and bases of estimates: 
Computation of the number of &lunds of digestible nutrients to produce a pound of beef (live weight) is based on 

::,1::~:!~!d~~ 13a:'~ ~. 3i., ~h~o~ul~e![~t~~tostD~\:!rnePrth~~~t ~f Ip.~~:: ~.:l~! c.'Iu~~~: 
California Agr. Exp. Sta. Cir. 281, psge 25, Dee .. 1924. Nutrient requirements from Henry, W. A., and F. B. Morrison, 
Feeds aDlI FeEding, Eighteenth edition. The Henry-Morrison Company, 1922. Appendix, Table V, Morrison, Feeding 
Standards, page 746. 

Computation of feed requirements for calves (including maintenance of oows and buDs) has been made, using the 
results of various investigatioDB supported by data in the field notes referred to above, which show that the nutrient re-

~~:~':. ~nc~~~hf:l':.~~':n'::itr~.:ingy ~~1s;.,:C~t;. \~a~~f.:a.:;.~~~·m I:: a'b:.~e~~~~':'~t~ :~[ri~ 
ent requirements for all calves, cows and bulls. This figure is divided by the number of calves in the herd to determine 
the pounds of digestible nutrients per calf. To this figure, 3 per oent is added to take oare of mortality of calves, cows, 
and bulls during the year. For yearlings, Morrison's Feeding Standards were used and the average weight in the herd. 
studied ond 2.21 per cent was added for mortality. For two- and tbree-year-olds nutrient requirements were determined 
in the same manner as for yearlings, 1.28 per cent being added for mortality of two-year-old. 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 millioDB of pounds of digestible nutrients fed within and outside of California 

Within California Other states 7 

Total 

Year 1 2 3 4 6 6 requirements 
Net for 

California Feeders Total imports for Feeders Total California 
beef after within immediate before out of slaughter 

herds importation California slaughter importation California 

1924 ______________ 
2,852 2,033 4,885 3,381 3,608 6,989 11,874 

1925 ______________ 3,193 2,273 6,466 2,805 4,033 6,838 12,304 
1926 ______________ 1,835 2,675 4,510 2,947 4,746 7,693 12,203 
1927 ______________ 1,827 2,895 4.722 2,021- 5,136 7,157 11,879 1928 ______________ 1,483 3,011 4,494 1,786 5,343 7,129 11,623 1929 _________ • ____ 

2,096 2,590 4,686 1,235 4,596 5,831 10,517 

Per oent of total. __ 19 22 41 20 39 69 100 

Sources of data and baaes of estimates: 
Colunm 1 is based upon the live weight of slaughtered beeves, from which is deducted 22 per cent for stock cows 

and hulls slaughtered. The remainder is multiplied by 17.88, the_pounds of digestible nutrients required to produce 
on. pound of beef. This factor is based upon Table 45 and Plate XXXlX, and the average age and weight of slaughtered 
steers. This column includoe a small percentage of veal, which is a residual after deducting veal slaughter contributed 
by California dairy herds and calves imported for slaughter. Feed requirements for these includ. the feed for the oow and 
calf during the gestation period and life of th. calf, and also a proportionate I"'rt of th. feed requirements for th. breeding 
herd during th. earn. period. It is estimated that 19.94 pounds of digestibl. nutrients are required per pound of veal 

s1aug~~ 2 and 5 are based upon Tabl. 47, and estimates of th. ages of steers at the time of thm shiprosnt into th. 
etate and at the time of their slaughter. 

g~l=: ~~:d~;::' s1~~:te"r°~;rted beef in Tabl. 47 multiplied by 17.88, the estimated Dumber of pounds 
of nutrients required per pound of beef in Plate XXXIX and Tabl. 45. 

Colunm 6 equals colunm 4 plus oolunm 5. 
potunm 7 equals ooIunm 3 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 'the 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 is 
drawing a larger and larger part of its total slaughter from adjoining 
states, in which the producing herdJs 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 

Llve weight in millions of pounds 

Year 

1924 .••.........•.....•.....•..•..••...•... 
1925 ............. _ •..•.•................... 
1926 •. _ ................................... . 
1927 ..........•... _ .•...•.•.•.•...•........ 
1928 .............•............ _ ........... . 
1929 ..•..........................••.•..... _ 

Sou .... of data and has .. of estimate: 

California 
beef 

herds 

202 
226 
126 
126 
101 
144 

2 

California 
dairy 
herds 

214 
208 
216 
216 
218 
226 

3 
Net 

imports for 
immediate 
slaughter 

188 
155 
164 
112 
99 
69 

4 

Imported 
feedora 

314 
351 
413 
447 
465 
400 

5 

Total 
slaughter 

918 
940 
919 
901 
883 
839 

Column I is based upon herd composition by age groups. average age of discarded cows and bull .. average age at 
which aleers are sold. per cent in number of aggregate herd slaughtered each year. All of these were obtained by aD anal­
ysis of the original field notes compiled by Professor R. L. Adams in the determination of the cost of producing beef in 
California. The reeults of this survey are summariJled in the following publication: Adams. R. L., The Results of a 
Survey to Determine the Coot 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 dairy cattle were based upon 
estimates of compositions of dairy herds supplied by Geo. A. Scott, Live steck Ststistician, U. S. Dept. of Agr., Bur. of Agr. 
Economics. Regional Live steck Ollice, Sacramento, California. Average weights of animsla slaughtered were based 
upon numbers and weights of cattle slaughtered in California in 1909, 1914, 1919, 1921, 1923, 1925 and 1927, obtained 
from U. S. Dept. of Com., Bur. of the CensUS, Census of MaDuractu ..... Section on Slaughtering and Meat Packing, 
1924, 1926, 1928. This column contains a small percentage of veal slaughter, estimated on the basis of total veal ,laugh· 
ter, from which has been subtracted imported veal for slaughter and estimated veal slaughter contributed by California 
dairy herds. • -

Column 2 is based upon 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 suggested by R. M. Hagan. 
Managing Director of the Western Cattle Marketing Association. This method assumes that 90 per cent of the cows 
kept for milk will produce a calf each year, half of which will be ,teer 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 sullicient number of the heifer calves will be raised to 

:y= ~~r.:;:J'~n ~h~h:;,,:~ ~.:~:u.:""~u!i":;:~:~~ter~~ ~!'J~:I:,' f~~~rh~e~~w~gt"~ ':.~~ 
determined .. in column 1. Of the dairy cows; on ..... venth of the number are slaughtered each year, also one-lifth of 
the number of bulls are slaughtered each year. 

Column 3. N.t imports for immediate ,laughter were compiled from monthly reports issued by the California Pro-
tective Service. • 

Column 4. Information regarding numbers of feeder cattle shipped into California each year was supplied by the 
Western Cattle Marketing Assooiation. It is estimated that approximately all the feeders shipped into the state in any 
year, less about 3 per cent mortality loss, will normally be slaughtered during the following year. 

Column 5 is the sum of columns I, 2, 3 and 4. 
The method. described above, ao far .. the slaughter of beeves is coneerned, gives aD estimate of the amount of beeves 

available for slaughter, which does not coincid. exactly with estimates of actual slaughter for any one year but which 
approximateJ estimates of slaughter over a longer period of time. The difference in any one year between beef available 
for slaughter and the estimated slaughter represents .ither excess draft upon breeding herds resulting in their depletion, 
or the reverse. resulting in their increase. This annual difference between beeves available for slaughter and beeves sctu~ 
ally s1aU\!htered was prorated between the slaughter from California beef herds and feedora to get the estimated slaughter 
from each source, assuming that the slaughter from dairy herds is not alIected to such a great extent by the same inHuenees 
oontrol\ing the movement of beeves to market. 

The following publication h .. been of great value in indicating aources of material and the elements which ......, 
n..-ry to consider in making these estimates: Voorhies. E. C., Economic Aspeets of the Boof Cettlelndustry. Cali· 
fornia A$. 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 increase 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 economical method 
of doing this. It is, however, a subject which is greatly in need of more 
thorough study. 

TABLE 48 

EsTIMATED SUPPLEMENTARY FEED REQUIREMENTS, 1921-1929, FOR CALIFORNIA 
PRODUCED BEEF, EXCLUSIVE OF SLAUGHTER FROM DAIRY HERDS 

In millinna or pounds 

Nutrients Per cent 

Year 
Cottonseed Misce11a- in supple- of total 

Hay Barley' cake neous can .. mentary nutrient 
and meal .. ntratea feed requirements 

68 9 84 9 129 3,3 
75 11 107 10 158 3,5 
80 13 120 11 175 3,6 

1922. __________________ " _____ _ 
1923 _________________________ _ 
1924 __ • ___________ • __________ • 

89 14 134 13 196 3,6 
55 16 157 12 200 4,4 
55 18 170 13 216 4,8 

1926 ________________ 
c 

________ _ 
1926 _________________________ _ 
1927 __________ ~ ______________ _ 
1928 _________________________ _ 

48 18 177 12 218 4,9 1929 _________________________ _ 
62 16 152 12 199 4,2 

lou .. es of data and bases of estimates: 
Supplementary feed required for California breeding herds ha. been calculated on the basis of DOOts of different kind. 

,f feed fed to 32 California herds in 1922 and 1923 and comparative coots per pound of digestible nutrients in theaeleeda: 
rhe percentages 01 nutrient requirements thus determined lor each type or feed were applied to total nutrients required 
or California beof herds .hown in colUIDD I, Table 46, for 1924-29, giving pounds or nutrients from each type of feed 
o support California beof herds. These nutrients were then converted to pounds olleed. Table 46 and trends in the 
atios of slaughter from California breeding herds and slaughter or feeders to total California beef cattle population nnd 
he trend in numbers of cattle imported for immediate slaughter formed the basis or estimating total nutrient require-

nenl:~~ ~~~f':'':'~;~~:;';'ements for feeders involved the foUowing: _ 
About 90 per cent of all feeders run on the range during the entire f= period. which averages fifteen months. 

!::r':,f. :g: :=: :;ak!~yo::..~e:rorth~:=:u;;,en ~"': f!t:!~ in feedl::.'f.:-. ~:':I~t~~o~.!&tk; , 
bpproxjmately 31 per· ... t ·mo1aeses, IS-per oent alfalfa hay,lS per oent grain hay, 30 per cent barley, 2J1Or cent cot­
onseed produets and I per oent aslt. On the basis of these estimatea, together with numbers of feede .. and total Dutri­
nt reqUll'Olllllnts, supplementary feed requirements for feeders were coinputed .. These estimates are th. reault of inquiry 
mong cattlemen, manage .. or feeding enterprises, agriculturists and specialists in animal husbandrY. 

9-80874 
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Future Feed Requirements 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. Anyone 
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 shQws that the live weight of beeves and calves slaughtered 
in California increased 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 concentrates. 

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 

Year 
California United Statesl 
slaughter oonsumption Year 

California United States 
slaughter consumption 

IG09________________________ 169.9 1910 ___________________________________ _ 
1011 ___________________________________ _ 
1012 ___________________________________ _ 
1013 ___________________________________ _ 
1914 ____________ ~___________ 109.8 
1910 ___________________________________ _ 
1916 ___________________________________ _ 
1917 ___________________________________ _ 
10IS ___________________________________ _ 
1019 ___________________ "____ 09.1 

Soore .. of data and baa .. of 8Stlmat .. : 

82.S 1920 _________________________________ _ 
77.9 1921._____________________ 110.0 
74.1 1922______________________ 118.S 
67.4 1923______________________ 122.6 
65.7 1024______________________ 123.4 
63.1 1925______________________ 120.7 
58.8 1926______________________ 112.1 
61.3 1921..____________________ 103.7 
66.0 1928______________________ 96.3 
70.4 1929______________________ 88.6 
69.3 

70.7 
63.9 
67.7 
69.1 
69.8 
70.9 
71.S 
65.8 
5S.5 
58.2 

'. United States per capita oonsumption from U. B. Dept. of Agr., Bur. of Agr. Economics. Statisti .. of Meat Production, 
Consumption and Foreign Trade of the United States, 1900-1029. Preliminary Report, Washington, D. C., Apri~ 1930. 
Tabl .. 3 and 4, pagea o.and 6. 
" Celifornia per capita .Iaughter based upon Table 50 and estimated California population. 
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TABLE 50 

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

131 

ThoUllBneIs of animala Live weight in milliona of pauMa 

Year 

1909 ______________________________________ _ 
1914 ______________________________________ _ 
1919 ______________________________________ _ 
1921-________________________ , ____________ _ 
1922 ______________________________________ _ 
1923 ______________________________________ _ 
1924 ______________________________________ _ 
1925 ______________________________________ _ 
1926 ______________________________________ _ 
1921-_____________________________________ _ 
1928 _______________________ ~ ______________ _ 
1929 ______________________________________ _ 

Sou .... of data and bas .. of .. tlmates: 

Beeves. 

655 
504 
559 
657 
711 
771 
817 
836 
812 
798 
782 
734 

Calves 

228 
186 
207 
277 
370 
417 
440 
454 
464 
451 
441 
457 

Beeves 

655 
504 
559 
657 
711 
771 
817 

~~~ 'I 798 
782 
734 

Calves 

52 
43 
48 
64 
85 
96 

101 
104 
107 
104 
101 
105 

Total 

707 
547. 
607 
721 
796 
867 
918 
040 
919 
902 
883 
839 

Numbers of anim.1a 1924-1929 are estimates of Geo. A. Scott, Live stock Statistician, U. S. Dept. of Agr" Bur. of Agr. 
Economics, Regional Live stock Officp. Sacramento. California.. From 1921 to 1923, inclusive. numbers of animals are based 
upon the ratio between estimates of Scott. 1924-29, and reports of the California Cattle Protection Service for the same 

=r'!l~:~~r ~t~~erer.~fS~::~: :g:n!~ ~e lh":'!!!~ lM~~J~=V&~:~)~SOt~::. a~e.~:ci:r~~ 
and bas not baen repeated since that time; The slaughter figures reported every five yea .. by the Cenaua of Manufac­
lur .. from 189910 1919 and every Iwo years since 1919 cover only eatablishmenla engaged in wholesale slaughtering and 
meat packing. The Cattle Protection Service figures are from California Department of Agriculture reports on slaughter 
in the different oounties, including a 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 Protection Service. From 
the above sources, the trend in the ratio of slaughter on farms and ranges and in retail establishments to total slaughter 
from 190910 1929 was determined. With these \rend ralios for 1914 and 1919 and Ihe data from Ih. Census of Manu­
factures, Iolal slaughter for thes. y ...... was oomputed. 

THE SHEEP INDUSTRY 

Although there is an upward trend in the total amount of sup­
plementary feed required for the production of lamb, mutton and 
wool, there has been a downward trend since 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 California 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 
graaual reduction in the number since 1924. During the same period 
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 XXX:VI. 
.-.·'Vndi,le weighishould' Iiotbe given to.the--changes ShOwDJ.:t;l. this short 
period,::· The-Ifossibilify::of -wide variation is indi.catedby' the, deViatioI1S 
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 t'lheep 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 the others. The detailed estimates of feed 
requiremen~s from 1922 to 1929 are given irt 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 
of number of animals and the ratio of lambs to sheep. It is believed 
that taking account of the trend in this ratio has largely accounted for 
most of the increased output per pound 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. 

TABLE 51 

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

,Year 

1922 _________________________ _ 
1923 _________________________ _ 
1924 _________________________ _ 
1925 _________________________ _ 
1926 _________________________ _ 
1927 _________________________ _ 
1928 _________________________ _ 
1929 _________________________ _ 

Alfalfa 
Meal 

Sources of data and bases of estimates: 

34 
34 
34 
32 
33 
33 
34 
35 

In millions of pounds 

Alfalfa Barley Hay 

17 23 
17 23 
17 22 
16 21 
17 22 
16 22 
17 22 
17 23 

Nutrients Per cent 
Cottonseed in supple- of total 

oake mentary nutrient 
feed requirements 

85 113 6.7 
89 116 6,5 
98 121 6,0 

100 121 5,7 
109 129 5.9 
109 128 5.7 
120 139 5,8 
121 141 5.4 

On the basis of information supplied by managers of commercial feed. lots, specialists in animal husbandry, agri­
oultura1 economists and county farm advisors, the following estimates were made: 

Of tho total lomb slaughter, 25 per cent, which is 23 per cent of the tctal number of sheep and lambs slaughtered, 
are fattened in commeroial feed lots for 60 days on the following ration: 

Alfalfa meal ________ _ 
Alfalfa hay _________ _ 
Barloy _____________ _ 
Cottonseed cake _____ _ 

TotaL ________ _ 

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 

3.55 pounds per day per heed 

The remainder of the lambs are fed entirely on gross. Ewes in lamb are fed three-quarter pounds of cottonseed meal 
per head per day for a period of 50 days. All other feeding is on pasture. Lambs average 50 pounds in weight, sheep 
150 pounds. Lambs aro marketed at average age of five months and are weaned at about four months. By this time they 
are grasing regularly beside dalDS, therefore the average feeding period for lombs on grass is estimated at two months. 
On the basis of the above estimates, and nutrient requirements from Henry and Morrison (Henry, W. A. and F. B. Mor­
rison. Feeds and Feeding. Appendix. Table 5, pages 744-748), feed requirements were estimated in terlDS of diges­
tible nutrients and also in terlDS of different kinds of feed. 
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TABLE 52 

ESTIMATED SLAUGHTER OF CALIFORNIA-PRODUCED SHEEP AND LAMBS,1922-1929 

Numbers of sheep and !ambo, in thousands Live weight 
of Californi ... 

Year 
produced sheep 

and lamb 
Shipments California- slaughter, 

Total Into produced thousands 
California. of pounds 

1922 ___________________________________________ _ 1,771 124 1,653 128,244 1923 ___________________________________________ _ 1,773 126 1,647 127,774 
1,756 376 t:~~ 107,084 
1,687 102 122,991 

1924 ___________________________________________ _ 
1925 ___________________________________________ _ 

1,735 234 1,501 116,513 
1,702 100 1,602 124,323 

1926 ___________________________________________ _ 
1927 ___________________________________________ _ 
1928 ___________________________________________ _ 1,753 76 1,677 130,124 1929 ___________________________________________ _ 

1,802 58 1,744 135,339 

So,""" of data and bas .. 01 estimates: 
Estimated total ,laughter 1922, 1923 and 1924 based upon San Franciaeo and Los Angeles inspeeted slaumter and 

ratio of these to total ,laughter for 1925 to 1929. Data are from Voorhies, Edwin C., and W. E. Schneider, Economic 
Aspects of the Sheep Industry, California Agr. Exp. Sta. Bu!. 473: 44-47, Tahles 20 and 21. Net shipm,ents 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 capita 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 capita 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 control 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 

Year 

1922 _______________________ _ 
1923 _______________________ _ 
1924 _______________________ _ 
1925 _______________________ _ 

IN CALIFORNIA, 1922-1929 

In pounds per capita, dressed weight 

California United ~teo 
slaughter consumption Year 

18.1 
17.3 
16.3 
14.9 

5.0 1926 _____________________ _ 
5.2 1927 _____________________ _ 
5.2 1928 _____________________ _ 
5.2 1929 _____________________ _ 

Sou .... 01 data and 00'" 01 estimates: 

California United States 
slaughter consumption 

14.6 
13.5 
13.1 
12.8 

5.5 
5.4 
5.6 
5.8 

United States ~ c!lpita consumption frCJm U. S. Dept. of Agr., Bur. of ~gr. Economics, St!ltistics of Meat Production, 
Consumption and ForeIgn Trade of the1!mted States, 1900-1929. Preliminary Report, April, 1930, Table 5, page 7. 

California pcr capita slaughter based upon Table 52 and estimated CaUfornia population. 
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per capita consumption of lamb and the relatively large part of the 
product of the California iSheep in~ustry' consumed in thisstate.l'he 
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 cottonseed 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 respect 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 statistics, 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 statistics of known slaughter. . 

On the basis of available California statistics, the increased produc­
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 indication of 
feed requirements per pound of pork that is useful in looking forward 
t.o 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 

In millions of pounds 

Year 
Raisins Other Digestible Barley or other Milk Hay 

dried fruits feeds nutrients1 

1922 _________________________ _ 
388 114 108 11 13 409 1923 _________________________ _ 
350 103 98 10 11 370 1924 _________________________ _ 
306 90 86 9 10 324 1925 _________________________ _ 268 79 75 8 9 283 1926 _________________________ _ 
250 74 70 7 8 265 1927 _________________________ _ 
314 92 88 9 10 330 1928 _________________________ _ 
383 112 107 11 12 403 1929 _________________________ _ 
399 117 112 11 13 421 

'1 

, This is about 67 per eont of the total nutrients required, approximately 22 per cent beina supplied by pasture and 
11 per eont by garbage. 

So ...... of data and baa .. of estImat .. : 
Ioformation on feed requirements for hog t""oduction in California is wry limited. . It was found, however, from 

consulting companies raising and feedini( Bwine 1n the SaD Francisco Bay district tbat hogs in this area are fed almost 
entirely on garbage. On the basis of this .nformation, it was estimated that aU swine in the predominantly urban counties 
(Leo Angeles, Oronae, San Francisco, Alameda, Contra Cceta, Marin, and San Mateo) are f ed on about 90 per oent II""" 
bage and 10 per cent grain, in terIDB of digestible nutrients. Data obtained from a study of hog feeding in Kinga County, 
inquiries made among hog raisers and farm advisers in the San Joaquin and Sacramento valleys and a consideration of 
,arbage fed in cities, moh 88 Sacramento and San Diego. located in rural oounties, made it possible to determine approx .. 
UDate feed rations. See: Sullivan, Wallace, and Fluharty, L. W.! Swine. Swine Enterprise Efficiency Study, Kings 
~;~ ~~J~a~ft~~~9~:F~;:;'y S;r~3~~ the Univemty of California and U. S. Dept. of Agr. Mimeo-

It was eatimated that the following average ration was fed per pound of pork produeed in the rural eounties: 2.74 
pounds of grain, 0.82 pounds of raisins or other dried fruit, 0.78 pounds of skimmed milk, 0.08 pounds of bay, 0.09 pounds 
of other feeds, 0.98 pounds of digestible nutrienta from posture, and 0.12 pounds from ~arbag.. This is the equivalent of 
four pounds of digestible nutrients per pound of pork produeed in the rural counties. It 18 preaumed that the same amount 
of digestible nutrienIB per pound of pork will be required in the urhan counties. This is app'ortioned .. follows: 90 per 
cent from garbage and 10 per cent from grain, which is the equivalent of 3.6 pounds of digestible nutrienIB from garbage, 
and 0.40 pounds of digestible nutrienIB from grain (0.50 pounds of grain) per pound of pork produced in the urhan 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 eensua. The rations outlined above 
were then applied to these slaughter figurea to arrive at an estilpte of requiremenIB. 

TABLE 55 

ESTIMATED SLAUGHTER OF CALIFORNIA-PRODUCED SWINE, 1922-1929 

Numhera otrawine m:thousanclS Live weight 
of California-

Year Shipment. 
produced swine 

Total California slaughter, 
mto produced thousands 

California of pounds 

1,310 472 838 152,616 
1,468 711 757 137,774 
1,360 696 664 120,848 

1922 ___________________________________________ _ 
1923 ___________________________________________ _ 
1924 ___________________________________________ _ 
1925 ___________________________________________ _ 1,265 686 579 105,378 1926 ___________________________________________ _ 1,188 646 642 98,644 1927 ___________________________________________ _ 

1,333 655 678 123,396 1928 __________________________________________ _ 
1,641 813 828 150,696 1929 ___________________________________________ _ 1,681 817 864 157,248 

So ...... of data and baa .. of eatlmat .. : 
Estimated total slaughter for 1925-29 supplied by Goo. A. sCott, Live .took Statistici.n, U. S. Dept. of Agr., Sao ..... 

msnto, California; for 1922-24 estimated by ohaerving prices, total hog population, and 1923 inspooted slaughter from 
Census of Manufacturea, 1926. Average weight (182 pounds) computed from weighta and number. of California swine 
slaughtered from Census of Manufactures, 1920, 1925, 1928, Slaughterin¥ and Meat Packing. Imports are from Market 
Newa Service, U. B. Dept. of Agr., Bur. of Agr. Eoonomica, cooporating with California Department of Agriculture, 
San Francison, May 6, 1930. 

Future 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 

"garbageand by-products, is produced on crop lands, while the greater 
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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 increase 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 pound~ 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 choicc 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 capit .. dressed weight 

Year California United Statesll Year California United States 
slaughter consumpti~n I slaughter consumption 

1922 _______________________ _ 48.1 66.1 1926 ______________________ 36,0 65.7 1923" ______________________ _ 51.5 74.7 1927 ______________________ 38,1 68.5 1924 _______________________ _ 45.4 74.7 1928 ______________________ 44.4 73.9 1925 _______________________ _ 40.2 67.6 1929 ______________________ 42.9 72,8 

Sou .... of data and ha ... of estimat .. : 
United States per capita consumption from U. S. Dept. of Agr., Bur. of Agr, Economics, "Statisti .. of Meat Production, 

Consumption and Foreign Trade in the United States, 190()-1929," Preliminsry Report, April, 1930, Table 6, page 8. 
California per capita slaughter baaed upon Table 52 and ... tirnated California population. 

FEED REQUIREMENTS FOR PRODUCING CALIFORNIA POULTRY 
• 

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 9f 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 flQcks 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 reduction in the 
consumption of protein .·'foods shown in Table 40, is probablJ 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 census data on production of 
eggs and numbers of chickens, and data on egg shipments supplied by 
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Professor E. C. Voorhies, of the University of California, have made 
possible approximate ~€Stimate$of feed requirements for the poultry 
industry. ': 

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 
future 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 uS'ed 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 acre 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 
years 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' P;r?duction. 

The California population conslim.3S 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. 'fhe 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, but'it seems that 10 per cent of the California 
production, or 40 million dollen, should be a very conseryative estimate, 
bringing the Califor!lia- production in 1970 up to between 360 and 440 
million dozen. On the basis -of estimat3d feed requirements, reduced 
for a probable increase in' output per hen and eliminating miscel­
laneous feeds derived, _, from by-products accounted for in other 
estimates, the poultry indulltry in 1970 should require between 1300 
and 1600 million pounds of nutrients to be derived from grain. 

-= The percentages give~ 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 field 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 irrigat~d land utilized In produCing feed for California live stock. 



Kind of feed Per 
cent 

Totals ____________________ 
100 ---Yellow corn ___________________ 25.0 Wheat or kafir ________________ 23.8 

BlII'ley or oato _________________ 23.6 MiJceUsneous _________________ 27.6 

Sourcel of data and baSI. of eatlmate: 
Total nutriento Il1'O from Table 64. 

TABLE 57 

ESTIMATED FEED REQUIREMENTS FOR CALIFORNIA POULTRY, 1922-1929 

In millions of pounds of feed and of digestible nutriento in feed 

1922 1923 1924 1923 1926 1927 

Nutri- Nutri- Nutri- Nutri- Nutri- Nutri-
ento Feed ento Feed onto Feed ento Feed ento Feed onto Feed 

---------------' ._-----------~ ------
567 ~~------ 591 -------- 599 -------- 638 -------- 669 -------- 699 --------------------------------------------
141.8 168.4 147.8 175.5 149.8 177.9 159.5 189.4 167.3 198.7 174.8 207.6 
134.9 168.4 140.7 175.7 142.6 178.0 151.8 189.5 159.2 198.8 166.3 207.6 
133.8 168.5 139.4 175.6 141.4 178.1 150.6 189.7 157.9 198.9 165.0 207.8 
156.5 167.6 163.1 174.6 165.2 176.9 176.1 188.5 184.6 197.6 192.9 206.5 

1928 11129 

Nutri- Nutri-
ento Feed ento Feed 

------------
737 -------- 725 --------------------
184.3 218.U 181.3 215.3 
175.4 219.0 172.6 215.5 
173.9 219.0 171.1 215.5 
203.4 217.8 200.0 214.1 

The "Univenity of California Poultry Ration" supplied by the ExteIlllion Service, Univeroity of California, was reduced to a percentage basis. These percentages were multiplied by the tots! 
requiremento to obtain approximate amount of diJIerent kinds of nutrient reed used. In app'lying these .. timat .. to the determination of land requiromento .t is clear that the total is the importent 
Jigure and that a small error in the percentage of one kind of feed or another should be insignificant in converoion of nutriento to acros. 
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TABLB 58 

BASIS OF ESTIMATING FBBD.REQt.iIRBMBNTS FOR CALIFORNIA POULTRY, 1922-1'-'29 

2 3 4 

Year Average Pounds of nutri- Eg, Total nutrienls 

prod':tion 
eots required production in required in 
r.:,I,OOO thouaands of miltiona 

per hen oaen_ doaana of pounds 

• 
1922 ___________________________________________ _ 112 6,410 88,479 567 1923 ___________________________________________ _ 

117 6,270 93,955 691 1924 ____________________________________________ _ 
122 6,120 97,927 699 
127 5,990 106,540 638 
132 5,840 114,416 669 
137 5,700 122,676 699 
142 5,500 132,605 737 
147 MOO 134,265 725 

1926 __ •• _._ ••• _._._._ •••• _ ••• _. ________________ _ 
1926 _________________ , ___ -'_, ____ , ______________ _ 
1927 ____________ ; _______ ~ ______________________ _ 
1928 ___________________________________________ _ 
1929 ___________________________________________ _ 

So ..... of d ... : 
Column 1_ Determined by straight tine Vend down through average egg production for 1920 and 1925 and extended 

10 1929. 
Column 2_ Baaed on analyais of original data collected by thllo Extension Division, University of California, in poul­

try management studi .... 
Column 3_ Egg production, 1922'1929, waa computed .. follows: California per capita coD8Ulllption for 1924 waa 

oomputed on the baeis of..,Qmated 1924 California population and 1924 egg production from U. S. CeD8U8 of Agriculture 
1925, minus shipments out of California. This per .. pita cODBOmption, to,ether with population figures, form the baeis 
of California coDBUmption 1922'1929, and to this waa added out-of-state shipments_ 

Column t. Column 2 x column 3 x 12, . 

r-·'- r • THE RETIREMEN"T: 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 Unit~d States from 1920 to 1925 was brought abou:t 
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 acreage 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 pE'r 
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 bE'ef 
cattle industry or would nearly have supplied the additional amounts 
required by the rapidly increasing 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 25 
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 

1922 ___________________________________________ _ 
1923 _____________________________________ , _____ _ 
1924 ___________________________________________ _ 
1925 ___________________________________________ _ 
1926 ___________________________________________ _ 
1927 ___________________________________________ _ 
1928 ___________________________________________ _ 
1929 ___________________________________________ _ 

Sou .... of data and ba ... of astimal": 

Hay 

1,987 
1,921 
1,854 
1,788 
1,716 
1,655 
1,577 
1,511 

Grain 

91 
87 
84 
81 
78 
75 
72 
69 

Pasture 

250 
242 
234 
225 
216 
208 
199 
190 

Total 

2,328 
2,250 
2,172 
2,094 
2,010 
1,938 
1,848 
1,770 

Estimates of feed requirements 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'I and 
F. B. Morrison, Feeds and Feeding. Appendix. Table 3. 1922} to compute the nutrient content of the1eeds in each 
case. Following are sources with the ratIOns in each reduce<J to digestible nutrients: 

Cooper, M. R., Cost of Keeping Farm Horses and Cost of Horse Labor. U. S. Dept. of Agr. Bul. 560. July 9,1917. 
(A study of records for 316 horses on 27 farms in Illinois, 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. Krantz, Care and Management of Farm Work Horses. U. S. Dept. of Agr. Farmers' Bu1-
1419, Issued June, 1914. Revised Nov., 1925. Digestible nutrients required per I,OOo-pound horse per year at medium 
work all year, 6,482 pounds. 

Bell, G. A., and J. O. Williams, Feeding Horses. U. S. Dept. of Agr. Farmers' Bul. 1030. Dec., 1916. Digestible nutri-

ents 8"':'~~~~'\i.~~:dT.' cf.ew~li':m':.~ ~~: :r"U:i::tM:~:~n5JZ:n 'll~~W~rms: U. S. De t. of Agr. Farmers' Bul. 12911-
1922. In this study rations are given for maintenance only, light work. medium work, and ~eavy work. Applied to Cali­
forniB conditions-l70 days at medium work and 195 days idle-a requirement of 6,025 pounds of digestible nutrients 
per horse per year is indicated. , . 

Adams, R. L., Cost of Work Horses on California Farms. California Agr. Exp. Sta. Bul. 401. 1926. Digestible 
nutrients required J"!r 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 ~ horse per year is as faHows: Bay, 5.4 tons, containing 5.400 pounds digestible nutrients; rp1lin. 308 
pounds, eontainlng 246 pounds; pasture, two months, containing 680 pounds (five months' pasture=I.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 0,122 pounds digestible nutrients; grain, 291 pounds, 

cODt~h~:t~~rw~~~ Pfi~ur~ :beD =t~:~c~~b!~gor~oFs~=d !~~. i~OtC: ~btedstod=!~n~ui:!dn!:quirements 
for horses and mules in ~alifornia from 1922 to 1929 inclusive. The trend in tbe ratio of colts to horses has made a difler­
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 per 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 product. 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 requireme~ts 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 
shipped 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 dairy cattle, sheep, lambs and P01tltry, has increased 
nearly 75 per cent, while that used bu the heef cattle industry increa.~ed 
only 28 per cent, a.nd 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 

1910 ___________________________________________ _ 
1913 _________________________________ .. _________ _ 
1914 ___________________________________________ _ 
1915 ___________________________________________ _ 
1916 ___________________________________________ _ 
1917 ___________________________________________ _ 
1918 ___________________________________________ _ 
1919 __________________________________________ _ 
1920 ___________________________________________ _ 
192L _________________________________________ _ 
1922 ___________________________________________ _ 
1923 ___________________________________________ _ 

l:~:::::::::::::::::::::::::::::::::::::::::::: 1926 ___________________________________________ _ 
1927 ___________________________________________ _ 
1928 ___________________________________________ _ 

~:~X:::::::::::::::::::::::::::::::::::::::::::: 

SOb .... of data: 

Horses 

469 
503 
498 
503 
493 
468 
468 
435 
402 
375 
360 
335 
335 
314 
302 
290 
278 
267 
248 

Mules 

70 
73 
73 
74 
70 
70 
66 
63 
63 
60 
61 
62 
59 
56 
54 
53 
52 
51 
45 

Total 

539 
576 
571 
577 
563 
538 
534 
498 
465 
435 
421 
397 
394 
370 
356 
343 
330 
318 
293 

Per cent colts 

13.5 
---------------------.-----. 
---.----------
------------------_.--------
---.-.-.-----. 
----------iil:s 
-------------. 
--------------
--------------
-----------5:7 
----------.---
-------------. ---_.--------. 
-------------. 
-------------. 

For 1910, from U. S. Census. 1913-1919, from the Yearhooks of the U. S. Dept. of Agr., 1913,1915, 1916 and 1918. 
1920-1930 from U. S. Dept. of Agr., Bur. Agr. Economics, Crope and Markets. 

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 stock. The proportion of feed 
contributed by crop land has increased from a little less than half of 



142 DIVISION OF WATER RESOURCES 
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TABLE 61 

TRENDS IN FEED REQUIREMENTS FOR CALIFORNIA LIVE STOCK, 1909-1930 

In millions of pounds of digestible nutrients 

Dairy Beef Horses 
y .... o and Sheep Swine Poultry Total •• ttle cattle mules 

------------
1909 • ___________________ • _______ 2,353 3,610 2,908 1,700 632 240 11,443 1914 ____________________________ 2,640 3,900 3,150 1,710 785 375 12,560 1919 _____ • ______________________ 2,925 4,185 2,705 1,782 740 500 12,837 1922 ____________________________ 

3,310 4,390 2,328 1,908 590 565 13,091 1923 ____________________________ 3,440 4,453 2,250 1,970 552 580 13,245 1924 ____________________________ 
3,570 4,508 2,172 2.040 525 610 13,425 1925 ________________________ • ___ 
3,700 4,553 2,075 2,122 500 638 13,588 1926 ____________________________ 
3,830 4,595 1,987 2,215 508 650 13,785 1927 __________ • _________________ 
3,960 4,610 1,910 2.320 /i:!5 675 14,000 1928 ____________________________ 
4,085 4,625· 1,840 2,435 550 700 14,235 1929 ____________________________ 
4,200 4,625 1,770 2,555 580 725 14,455 

BasI. of O8IImat.: 
This table bee bean oonstru.ted from data given in Tabl ... 42 00 60, inclusiv .. and statistics on numbers of animals 

and productioo of butterfat and _. The estimates given in this table are trend valu ... obtained hy graphically smooth­
ing the results given in the basic tabl .. 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 crops produced 
on irrigated land. On the whole they are of secondary importance 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 increasing proportion of alfalfa hay in 
the total. 

The resultant effect of . these changes in: the source of feed upon 
requirements for irrigated 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 qf irrigated 
areas in the San Joaquin 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 Ir~igated Land for Live Stock. 

If 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 used 
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 pouIi.ds per day (out of 
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TABLE 61 

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

Year AllaH. hay Grain hay 

In miIlions 01 pounds 

Other 
tame 
hay 

Wild hay Grain 

Pastore 
AU and 

canoen.. miscel- Total 
trateJ1 laneous 

roughage 
------11------------------------
1909 _________________ 1,650 2,150 250 300 1,050 6,050 11,450 1914 _________________ 2,200 1,800 250 225 1,450 6,626 12,560 1919 _________________ 

2,600 1,525 250 200 ------975" 1,675 6,590 12,840 1922 _________________ 3,150 1,250 275 175 1,775 6,575 13,200 1923 _________________ 3,350 1,250 225 225 950 1,6'75 6,625 13,250 1924 _________________ 3,540 1,260 200 200 1,000 1,790 6,450 13,440 1925 _________________ 3,735 1,190 240 200 976 1,820 6,375 13,560 1926 _________________ 3,925 1,140 235 200 1,000 1,900 6,375 13,775 1927 _________________ 4,100 1,150 250 200 1,050 2,025 6,375 14,100 1928 _________________ 
4,226 975 250 200 1,125 2,150 6,425 14,225 1929 _________________ 4,325 925 225 200 1,175 2,315 6,460 14,450 

I Including grain. 

Sou .... of data and basi. of estimate: 
The eogregation bas been made on the assumption that the hay ahipped out of the state is negligible in quantity com­

pared to the total consumption in the state. Hay produotion from 1909 to 1929 was converted to its equivalent in pounde 
of digestible Dutrients. 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 livestock from 1922 to 1929. Tho resulta 
of these determinations are given in Table 63. The concentrates have been separated. into two groups-grai.n and other 
concentrates. The sum of the nutrients in hay and concentrates has been subtracted from the total feed requirements. 
It is obvious that this residue represents the feed supplied by pasture lands and a small amount of miscellaneous roughage. 

, :.~~ :~~rJ~~,h~:;:~.aa~r:as~u:e:=~aPt:;.,~tter~m~in:rc:!~n~~ O%~i.nr. Ltn~ ~~~ a;,~~~c% 
of the report, has eetimated the acreages in poeture of various kinde from 1870 to 1929. On the basis of the detailed eeti­
mates of feed requirements for the period 1922 to 1929, and th ... trende.in pasture acreages weighted by approximate 
oarTying oapcoities, the treud in feed supplied by pasture was carried beck to 1909. It remained only to subtraot the 
cum of nutrients supplied by poeturo and by hay from the total requirements to determine for 1909 thet pert derived 
from oonoentrates. Tho indircot pr ....... of this evaluation will be much better anderstood by oheorving Plate XLI, which 
ia based upon this table. 

TABLE 63 

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

[In"JlIlillions ofi'pounde 

Grain 

1922 1923 1924 1925 1926 1927 1928 1929 
--------------------

Dairy oattle __________ 137 158 183 206 231 259 286 S15 Beef oottle ____________ 7 9 10 11 13 14 14 13 Horaeo and mulea _____ 91 87 84 81 78 76 72 69 Shoep ________________ 
18 18 18 17 18 18 18 18 Swine ________________ 

309 280 245 214 201 250 305 319 Poultry ______________ 
410 428 434 462 484 506 534 525 --------------------------------Total grain _______ 963 980 974 991 1,025 1,122 1,229 1,259 

OTHER CONCENTRATES 

Dairy oattle __________ 259 298 342 386 431 481 530 580 Beef oattle ___________ 74 94 105 118 135 146 151 131 Shoep ________________ 68 71 78 80 87 87 96 97 Bwine ________________ 
94 86 75 65 60 76 93 96 Poultry ______________ 

156 163 165 176 185 193 203 200 --------------------------------
Totel other con-oentrates _______ 651 711 765 825 898 983 1,073 1,104 

= ---- = = ------------= 
Total conoontrates_ 1,614 1,691 1,739 1,816 1,923 2,105 2,302 2!363 

16-80874 
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TABLE 64 

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

In thousands or acres 

Year AHalf. hal' Other hay 

1909______ _______ __ _________ __ __ ________ ________ 367 292 
1914_________ _________ __ __________________ ______ 462 292 
1919_________________ __________ ___ ______ __ ______ 557 293 
1929____________ __________________ ______________ 775 196 

Sourc .. of data and basi. of estimate: 

Grain 

43 
148 
252 
316 

Total 

702 
902 

1.102 
1.287 

This table hea been construeted on the bssis of the trends in the utilization of land for different crops described in 
Chapter IV •• survey by the State Engineer of irrigated areas in the San Joaquin.nd Sacramento valleys in 1929. per­
centege. and acreages of the different crops irrigated in 1909.nd 1919 (14th Census of the U. S., State Compendium 
Calif~ Table 18, pp. 10&.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 irrigated 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 
from more complete utilization of waste feeds and pastures within 
farms. 

Whether needed supplies of butter and cheese are provided 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 recent 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 probable. 

If we should continue our present per cap,ita 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 



BATE OF mRIGATION DEVELOPMENT 147 

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 calculation of requirements for 
irrigated land is not so simple. About half of our concentrates now 
come from cottonseed and imported products. The other half· c'omes 
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 grain 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 acre. 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 equivalent to our agricul-

• turalland 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 

LAND· REQUIREMENTS FOR .THE PRODUCTION OF FRUITS, 
VEGETABLES AND MISCELLANEOUS FIELD CROPS 

T·he 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 economic 
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 individua~ 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 consumption 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 recent 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, constitutes the final step in esti­
mating future California production. This estimate, in turn, is used 
as an index of acr~age 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 described 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 compiled 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 increased 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 have been constructed are given in Table 65. 

United States Fruit Production. 

In Table 66 are recorded the summarized United States producti~n 
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 production for 1925, 1926 and 1927. The 
average productioJ;l. 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 increase appreciably:during the past two decades, that of gr.apes 
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. 
Cyclical variations in Unitcd States production of temperate zone and 
sub-tropical fruits are brought out in the three illustrations of Plate 
XLIII. . 

• Dr. Shear'S study. Fruit Production, Consumption, and Utilization in the 
United States, now in preparation, will be published as a bulletin of the California. 
Agricultural Experiment Station.' . 
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TABLE 6S 

CALIFORNIA PRODUCTION OF SUB-TROPICAL AND TEMPERATE ZONE FRUITS 
In miJliODB of pounds 

Sub-tropical fruita Temper-

Temper- ate lODe 

Year and 
Grapes Grapes, ate lone sub-trop-

Grapes Citrus Figs and citrus fruita ical fruits 
citrus and figs combined 

------------------
1909 ____________________________ 

1.716 981 24 2.697 2.721 1.409 4,130 1910 ____________________________ 
1.676 1.373 28 3.049 3.072 1.265 4.337 1911. __________________________ 
I.Ml 1.212 33 2,853 2.886 l,400 4.28& 1912 ____________________________ 
1.872 652 30 2.424 2.454 1.775 4.2211 1913 ____________________________ 
1.759 1.455 30 3.214 3.2« 1.198 4.442 1914.. ___________________________ 
2.118 1.416 39 3.533 3.572 1.745 5.317 1916 ____________________________ 
2.306 1.384 52 3.690 3.742 1.717 5,459 1916 ____________________________ 
2.022 1.773 59 3.795 3.854 1.665 5.539 1917 ____________________________ 
2.444 796 52 3.240 3.292 2.153 5.4411 1918 ____________________________ 
2.183 1.712 55 3.895 3.950 1.655 5.6011 1919 ____________________________ 
2,660 1.425 72 4.086 4.157 2.548 6.765 1920 ____________________________ 
2.546 1.993 74 4,539 4.613 2.008 6.621 1921. ____ ~ ______________________ 
2.200 1.236 58 3.436 3.494 1.894 5.388 1922 ____________________________ 
3.612 1.694 71 5.306 5.377 2,537 7.914 1928 ____________________________ 
4.060 2.216 83 6.276 6.339 2.640 8.979 1924 ____________________________ 
3.070 1.676 55 4.745 4.800 2.411 7.211 1925 ____________________________ 
4.100 2.279 64 6.379 6.443 2.577 9.020 1926 ____________________________ 
4,258 2.589 78 6.847 6.925 3.246 10.171 1927 _______________ · _____________ 
4.812 2.103 83 6.915 6,998 3.361 10.359 1928 ____________________________ 
4.732 3.360 81 8.092 8.173 3.804 11.977 1929 ____________________________ 
3.502 2.173 102 5.676 6.777 2.384 8.161 

Sourees of data: 
Thi. teble iii the result of a ioint ana\ysis made with Dr. S. W. Shear. Division of Agricultural Eoonomics, Uni­

ver.!ity of Califoruia, of data compiled by the latter. A similar. but more detailed ana\ysis, together with data on 
individual fruits included. aourceo of data and methods of compilation, will appear in Shear. S. W •• Fruit Production 
CoDBumption and Utiliution in the United States, California Agr. Exp. Sta. Bulletin (in preparation). 

All data are compiled on the basis of fresh.fruit equivalent. Temperste lone fruits include oherri ... pesrs, apricots. 
apples, peaeh ... ·fresh plums and prunes. The vinif ... grape, which includes moot of California'. varieties. citrus fruits, 
and figs comprise all but a very ama\l percentage of California's sub-tropical fruit acreage. Olives, POmegr&D8tes, avo­
ead.., dates and a few other sub-tropical crops utiliu a very small percentage of the sub-tropical acreage. 

TABLE 66 

UNITED STATES PRODUCTION OF GRAPES, CITRUS FRUITS, AND OF TEMPERATE 
.- . ZONE FRUIT 

In miJliODB of pounds 

Year Temperate Grspesand 
Temperate 

Grapes Citrus lOne and lone fruita CItrus sub-tropical 

1909 _____________________________ 
2.307 1.538 9.880 3.8411 13.725 1910 _____________________________ 
2.073 1.871 10.190 3.944 14.134 1911 _____________________________ 
2.219 1,739 13.114 3,958 17,072 

1912 _______ .---------- ___________ 2,428 1,315 15,109 3.738 18,847 1913 _____________________________ 
2.145 2,311 10,102 4.456 14.558 1914 _____________________________ 
2,650 2.411 15.932 5.061 20.993 1916 ______ : ______________________ 
2,704 2,310 16,430 5,014 20,444 1916 _____________________________ 
2.379 2,815 12,325 5,194 17,519 1917 _____________________________ 
2.855 1.542 11.901 4.397 16,298 

1918_~ ___________________________ 
2,476 2,705 11,027 6.181 16.208 1919 _______________ . __________ .---
3.121 2,540 11,328 5.661 16.984 1920 _____________________________ 
3,046 2.730 14.888 5.776 2O,6M 1921 _____________________________ 
2,424 2.422 7.722 4,846 12.568 1922 __________ • __________________ 
4,162 3,186 14.620 7,348 21,968 1923 _____________________________ 
4.455 4.098 13,940 8,553 22,493 1924 _____________________________ . 
3.555 3,364 12.890 6.919 19,809 1925 _____________________________ 
4.404 3,657 12.598 8.061 20,659 1926 ______________________ • ______ 
4,877 U67 17,774 9,044 26.818 1927 _____________________________ 
5,210 3.448 10.736 8.658 19,394 1928 _____________________________ 
5.342 6,501 14,953 10,843 25,796 1929 _____________________________ 
4,045 3,686 11,162 7,731 18,893 

Soure .. of data: 
This table i. the result of a ioint ana\ysis made with Dr. S. W. Shear, Division of A¢~ultura\ Eoonomics, Uni­

ver.!ity of California, of data oompiled by tbe latter. A similar, but more detailed analysis, together witb data on 
individual fruits included, sources of data and methods of compilation, will appear in Shear. S. W. Fruit Probuction, 
Consumption and Utililation in tbe United States, California Agr. E.p. Sta. Bulletin (in preparation). 
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Plaie xr~II 
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Ratio of California 'Production to United States Production 
of Orchard and Vineyard Fruit., 

Figure 1 of Plate XLIV and Table 67 show the California production 
of important orchard and vineyard fruits in per cent of United States 
production of the same fruits. T)1e 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 production to the United States production of citrus fruits has 
declined slightly. The percentage for temperate zone fruits has 
increased from about 14 to approximately 31 in 1927, dropped to 21 in 
1929, while for all orchard and vineyard fruits combined the trend of 
this percentage has increased 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 rllquire­
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, i909-1929 

Grapes and 
Temperate 

Grapes Citrus Temperate lone and 
Year citrus lone fruita sub·tropical 

fruits 

1909 _____________________________ 74.38 70.14 63.78 14.26 30.09 1910 _____________________________ 
80.85 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 1914 _____________________________ 79.92 69.81 58.69 10.95 25.33 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 1919 _____________________________ 85.23 72.16 56.10 22.50 39.48 1920 _____________________________ 
83.S9 78.58 73.00 13.49 32.04 1921 _____________________________ 90.76 70.90 51.03 24.53 42.87 1922 _____________________________ 
86.79 72.21 53.17 17.35 36.03 1923 _____________________________ 
91.13 73.38 54.08 18.94 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 1928 _____________________________ 88.58 74.63 61.08 25.44 46.43 1929 _____________________________ 
86.58 73.41 58.95 21.36 48.20 

Soure .. of data: 
This table is the result of a ioint analysis made with Dr. S. W. Shear, Division of Agrioultural 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, S. W., Fruit ProdUCtiOD. 
Consumption and Utili •• tion in the United States, California Agr. Exp. Sta. Bulletin (in preparation). 
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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 
di1l'erent kinds of fruit which might result in a decline in the produc­
tion and consumption of some fruit largely grown in California. NOI 
such shift is at present indicated by available statistics, however. A 
reduction in exports resulting from increased competition from sup­
plies produced 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· 
vincing 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 respect to total production 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 capita production of fruits in the United States. Per 
capita production of temperate zone fruits has been downward, but 
there has been an increase with respect to grapes and citrus fruits, 
which comprise 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 
production when the fact is taken into consideration that this ten-year 
period has been one in which the volume of production has been abnor­
~ally large. This average multiplied by United States population 
gIves a trend in normal production which can be projected into tlf 
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 
reaehed in 1929, but that was a year of low yield per acre and the 
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Plate XLIII 

UNITED STATES PRODUCTION OF TEMPERATE 
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Plate XLIV 

PERCENTAGE RELATION BETWEEN CALlrORNIA AND UNITED 
STATES PRODUCTION OF ORCHARD AND VINEYARD fRUITS, 

SHqWING POSSIBLE fUTURE PROJECTION 
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TABLE 68 

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

Temperate Gral"'" and lOne fruilA!, Temperate Grapes Citrus Year gral"'"and lOne fruilA! CItrus 
CItrus combined 

1909 _____________________________ 
150.0 107.9 42.0 25.2 16.8 1910 _____________________________ 
151.7 109.4 42.3 22.3 20.1 1911 _____________________________ 
180.7 138.8 41.9 23.5 18.4 1912 _____________________________ 
19G.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 _____________________________ 
202.3 152.7 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 22.2 1922 _____________________________ 
198.5 132.1 66.4 37.6 28.8 

1923 _________________ -- --- ------- 199.6 123.7 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 _____________________________ 228.6 151.5 77.1 41.6 35.5 1927 ______ c ______________________ 
163.2 90.4 72.9 43.9 29.0 1928 _____________________________ 214.4 124.3 90.1 44.4 45.7 1929 ___________________ -_ -_______ 
155.1 91.6 63.5 33.2 30.3 

Sources of data: 
This table is tb. result of a ioint analysis made with Dr. S. W. Shear. Division of Agricultural Economics, Uni­

versity of Califoruia, of data oompiled by the latter. A similar, but more detailed analysis, together with data on 
individual fruilA! included, sources of data, and methods of compilation, will appear in Shear, S. W., Fruit Production. 
Consumption and Utilisation in th. United States, Califoruia Agr. Expo Sta. Bulletin (in preparation). 

small figure did not indicate so great a curtailment 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 increase 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 principal 
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 means 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 

EsTIMATED FUTURE lRENDS IN THE DEMAND FOR BEARING ACR£AGE OF ORCHARD 
AND VINEYARD FRUITS AND NUTS IN CALIFORNIA 

Trend Trend Trend Trend 
in demand in demand in demand in demand 

Year for fruit in for fruit Year for fruit in for fruit 
millions and Dutarea . millions and nut area 

of pounds in thousands of pounds in thousands 
of acres ofacros 

1940 •••••••••••••••••••• 11.323 1.790 1960 •••••••••••••••••• 13.323 2.110 
1950 •••••••••••••••••••• 12.418 1.975 1970 •••••••••••••••••• 14.043 2.210 

Sources of data and basi. of estimat.: 

age) t;tfu:!ni;:u~~= :~~:!'~=. ":.~~~ .:u!~~t~~~~~~i~ is:' ~E~~t!rII\~ct~!\t~~tl::~a;:; 
duclion was multiplied by the estimated future ratio of California production to United Slates production to oblain future 
California production. California production was plotted on semi~logarithmic paper and acreage trends of sub-tropioai 
and Icmperate sone fruits and nuts oombined from Table 14 were plotted on the same sheet and projected into the future, 
paraUei to the trend of produelion. 

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 eircumstances 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 additional 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 crops. 
Inquiry also has been made concerning the comparative advantage for 
production which California enjoys and some recognition has been 
given to the growing home market. Commercial 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 respect to any part of our 
agricultural industry. 
Per Capita Acreage of Vegetables. 

If per capita acreage of vegetables in the United States should con­
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 near 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 capita 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, 6,968,000, 
and 6,476,000 respectively. 



158 DIVISION OF WATER RESOURCES 

It must be emphasized 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 other reasons statistics on the 
growth=6f acreage utilized f6r"Vegetables lire not-as reliable liS for 
other crqps. . 

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

Ratio of C!llifornia A,creage. to That of the U_nited Sbltes. 

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 Eepresented, only 
those have been included which hav~ 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 :(ruits which are' already about 47 per cent of United States 
production, California vegetable production could 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 TO UNITED STATES 
VEGETABLE ACREAGE, 1919-1928 

2 3 
Ratio of 

rear" United States California column2to 
acreage . acreage column 1 

"3,338,660 234,020 .644 
5,567,090 251,010 .045 

• 1919 _______ " __ : _________________________ , _______ : ____________ _ 
1920 ______________________ " ___ ~ __ : ___ < ________ :~ ___________ --

,5,762.480 200,430 .036 
6.429,670 239,790 .037 

1921. ___ ~ __________ ----------_____________________________ .---
1922 ___________ ~ _____________ : __ • ___________________ , _________ _ 

5,831,220 229,160 .039 
5,700.000 239,370 .642 
6,137,031 263,440 .061 U~:::~::::::::::::::;:::~:::::::::::::::::::::::::~:::::::: 
5,185,110 305,550 .069 
5,647,040 360,710 .064 
5,960,480 362,800 .061 

m;:: :::::::::::::::::::::::::::::::::::::::::::: :::::::::::: 1928 _________________________________________________________ _ 

Sources of data: 
In order to gei United States acreages that were comparable to thoes of California, the _ of nine importan 

vegetables were used. These inolude asparagus, cantaloupes, c&uliftower, celerr, lettuoe, onions, peas, potatoes, sweet 
potatoes, tomato .. and watermelons. Aoreages for the United States are from U. S. Dept. of Agr. Yearbook of Agrioulture, 
1923,page 759: Yearbook 1925, page 913: Yearbook 1928, pag .. 781H!07. Acreagee for California are from California 
Crop Reports 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 Ilecessitate a decline in California per capita vegetable acreage. 
This is probably because white potatoes, which are included, are declin-
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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 expected increase in per capita consumption of vegetables, 
California's recognized seasonal advantage in the production 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 Californ,ia population. 

Future Requirements. 

Using the estimate of future United States population given in Chap· 
ter II 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 conservative 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 
approximately 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 de.clining rates of population growth 
predicted. 

Requirements for Irrigated Land for Vegetables. 

Information needed to determine what part of this' increase in 
vegetable acreage will be on irrigated land is not available. The 1909 
irrigation census did not segregate vegetable' aCl'eage as in 1919. In 
that year about 53 pe.r cent of all vegetables, 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 gilP that would otherwise prevent the making' of 
a total for all crops, 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, will be as follows: . . 

Imgated. land. to b8 ad.d.ed. 
Decad.e each. d.ecad.e (n acres 

1930~940 ____________________________________ ~ __________ ~ 67,000 
1940-1950 ________________________________________________ . 94,000 
1950-1960 _________________________________________________ 93,000 
1960-1970 _______________ ~________________________________ 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-importable dairy 
products in competing for irrigated land. 
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The utilization of cottonseed products by the live stock industry Will 
tend to aid cotton in holding its own in this competition. 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 period of over­
production has passed. 

Sugar beet acreage in the future will be governed by success in com­
hl!ting the beet leafhopper and by the world wide economic situation 
with respect to sugar production, tariff regulations, etc. 

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, 
land producing. beets and cotton may be expected to give way to that 
used for producing fruit, vegetables and dairy products, 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 discusf;ed 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 prqposed 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 Sacra.mento Va·lleys. 

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 describe the different classeS' of 
land. . 

For example, irrigated land mayor may not include grass lands that 
receive a very superficial irrigation at certain times during the year:.· 
Certain grain lands may receive a single Hooding 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 impercepti­
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 collection. 

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 because 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 are probably more comparable with the census figureS' for 
previous decades than they are with estimates of the entire arc.a 
irrigated, now or in the past, and which has not been abandoned. 

11-80874 
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Rate of Irrigation Development in Different Pa.rts of the 
San Joaquin Valley. 

Table 71 is presented to :chow the difference between the rate of irri­
g'ation 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 

Inoludes foothi11a on both sides of the vaJIey 

Counties 1909 1919 1929 

Kern __________________________ 190,03'4 223,593 201,600 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 

Madera _______________________ 
38,705 100,220 83,300 Meroe<L ______________________ 151,998 212,851 236,300 Mariposa ______________________ 376 66 ---- ---iiii4,SOO StanisJaus _____________________ 84,015 197,249 San Joaquin ___________________ • 59,811 183,923 '410,300 Tuolumne _____________________ 2,035 2,892 2,900 Calaveras _____________________ 1,275 2,859} 3,200 Amador _______________________ 826 326 

Subtotals __________________ 339,041 700,386 '1,000,800 
AJameda ______________________ '1,859 '9,346 '1,300 Contra Costa __________________ '26,856 '33,079 '67,500 

Subtotals _________________ '28,715 '42,425 '68,800 

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, a portion of which is outside of San Joaquin Valley, 
'In San Joaquin VaJley only. Contra Costa County inoludes 36,300 acres in San Joaquin Delta. 
I Includes 158,000 acres in San Joaquin Delta. 

Sourees of data: 
Irrigation aoreages for 1909 and 1919 from U. S. Census, State Compendium for California. Washington Government 

Printing Ollie .. 1924. For 1929, data have been supplied by the State Engineer and are the result of the 1929 crop survey. 

We cannot 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 t~e 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. 
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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 ca,n not be 
used to indicate quantitatively how rapidly we may expect 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 12 

IRRIGATED AREA IN ACRES IN THE SACRAMENTO RIVER BASIN 

Counties 1909 1919 1929 

Glenn _________________________ 
5.661 105,004 --------------Col .... _______________ " ______ c_ 4,276 44,097 --------------

SObtotals _________________ 9,937 149,101 121,790 
Yolo __________________________ 11,754 42,493 ---------.----Solano ________________________ 3,610 23,660 ---------.,----

Subtotals _________________ 15,364 66,143 161,270 

Sacramento____________________ 53,683 72,960 120,490 
El Dorado_________ ___________ 6,122 6,731 11,580 
Siena ______________________ :: ___________________________________________ _ 

Nevada_______________________ 3,441 3,839} 32210 
Placer_________________________ 16,845 27,620 ' 
Yuba _____________________ -____ 3,073 20,773 35,120 

Subtotals_ ___ _____________ 82,164 131,823 199,400 

Butte_________________________ 28,75. 
Sutter__________ ___ _ ____ _____ _ _ 1,173 

93,559 88,910 
47,305 104,750 

Subtotals _________________ I----:2~9,9-:-27~1----I---
140,864 193,660 

Shasta _____________________ :__ 33,004 50,215 --------------Tebama..______________________ 14,281 

Subtotals _________________ I--.-7,2-85-1----I---
23,153 --------------
73,368 79,080 

Mountain Valleys ______________ I=-=--=--=-=--=--=-=--=-II==~==I===~~ 
Grand totaL__________ 184,677 

'79,651 '138,300 

840,950 883,500 

I Mouotain valley ar'" are not obtainable from the 1909 CODliUS. In tbe 1919 column tbeycomprise tbooe portiona 
of the Sacramento watershed whicb are not included in the counti .. listed. In the 1929 coiull'n are included ...... as in 
the 1919 colUOlD and additional ar ... within mountain valleys which are located in the counti .. listed. The county totals 
in the 1929 column cover valley and foothill areas only. 

Sou .... of daia: 

For 1909 to 1919, from the U. S. Census. For 1929, estimated by the State Engineer'. office. 

Irrigable Land in the San Joaquin 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 deterruination of the sizes of 
r~servoirs. In the Sacramento Valley the land classification was made 
primarily to determine how much water would be available, in excess of 
t1:le needs for ,that valley, for ,conveyance into the San Joaquin Valley. 
For 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. 'fable 73 gives the gross 
agricultural area and net irrigable area in tbe 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 acres! in acres1 

Valley Floor _________ " 7.242,000 5,324,000 

Foothill Areas ________ 977,000 380,000 

Totals _______ ~----- 8,219,000 5,704,000 

1 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 a,cres 

Valley Floor _________ " 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 ____________ 
6,426,000 4,266,000 

1 Includes 249,100 acres of grosS agricultural land and 240,000 acres of net irrl­
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 Joaquin 
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 
specific conditions, many of which will involve the expenditure of large 
mms 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 

E.clusive of Lands in Delta of San Joaquin River 

County group Irrigable area Irrigated area Unirrigated 
in acres in acres irr~gable area 

1n acres 

Kern ________________________ _ 

3,449,000 1,158,000 2,291,000 
KiDgll _______________________ _ 
Tula", ______________________ _ 
Freeno ______________________ _ 
Madera _____________________ _ 
Merced _____________________ _ 

2,221,000 843,000 1,378,000 

Mariposa ____________________ _ 
Stanislaua ___________________ _ 
San Joaquin _________________ _ 
Tuolumne ___________________ _ 
Calaveras ___________________ _ 
Amador _____ : _______________ _ 

34,000 32,000 2,000 
Alameda ____________________ _ 
Contra COSta ________________ _ 

Totals ___________________ _ 5,704,000 2,033,000 3,671,000 

Sou ..... of data and basi. of estimate: • 
Inigable areas from Table 73. Irrigated area supplied by Ibe State Engineer'. offi.e (1929 survey). Unirrigated 

irrigable area is Ibe dilIeren .. between Ibe irrigable and irrigated areas. 

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 not available. About 
712,000 acres of this land are so situated that they could 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 cropped 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 wateor 
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 ~here 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 wat~r 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 ntW 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 accounting 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 
fr9m 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 conditions 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 clas~ification 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 classificat,ions 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 criteria 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 remQte class. Also the irrigable 
lands on the west side of the valley miles removed from sources of 
~~ppl~ .an~, ~eparated from them ~ the tro~gh of the v~lle~ w~~~ 
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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 

Conditio"; under which lands may be irrigated 

Now available for development with existing diversion works and water supplies ____________________ _ 
Additional area which would immediately hecome available for development if an ample water supply 

should be provided for deficient ar ... (developed and undeveloped) ________________ : __________ _ 
Additionalar ... which would immediately become available if an ample water supply should be deliv-ered as far south 88 Kern River. __________________________________________________ • _______ _ 

Areas which. by the Uu&"t& .. ct!on 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 ________________________________________________ _ 

Acres 

125,000 

712,000 

325,000 

1,180,000 
Additional areas, which by the construction of storage or diversion works or both (in addition to the 

proposed State Plan), would become available for development upon delivery of an ample water 

Irrig:bf:~r::a fi~ ~h~~a: f=!:vV~jley -iiaViq-re~ote-posslbflfties oTcie;ei~pment -~~e oTeie:- 235,000 
vation or locatioD________________________________________________________________________ 1,094,000 

Total unirrigated irrigable land in the San Joaquin Valley and adjacent footbills _________ • ______ _ 

Sources of data and basis of estimate: 

1----
3,671,000 

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. 

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 VaUey, lying below the proposed major reservoir system 
and contained within organized irrigation and reclamation districts, 
is so situated that it can 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
tiorr 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 characteristic 
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 subject to early development, approx­
imately 260,000 acres lie within reclamation Ilrojects" 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, crops 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 bur supply of land within the 
interior valleys available for early development is somewhat limited, 
and that further irrigation expansion is contingent upon the expenditure 
uf rather large sums of money. 

A summary of the acreages of unirrigated 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 
Ilhows 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 crops which 
will be needed, and if they could be irrigated at costs comparable to 
prevailing costs for water, the problem of estimating land requirements 
for the future would be somewhat simplified .. 
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TABLE 77 

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

ConditioDS under which land may be irrigated Acres 

Land within inigatioD or reclamation projects lying below the proposed major reservoir 
IY8tem subiect to early development: 
(a) Unirrigated irrigable land ID irrigation districts (including Orland)____________ 300.000 
(b) Unirrigated irrigable land in reclamation districts not now intensively cropped_

I 
___ 26O....:...ooo_ 

Subtotal __________________________________ ~_______________________ 560.000 

Deduot for overlap __ ---------- ------ ---- -- -- ___ -- --- __ -- ------ ---- _ ----- -- -- __ 1 ___ 60....:...000_ 

Unirrigated irrigable land lying below the pronoeed major "",orvoire of the State Plan 
which will require some construction of diversion works or reservoirs in addition 
to those under immediate oonsideration_~ _____ ~ _____________________________ _ 

~b!e lande lying above the proposed major reservoir system, which are not now IITIg&ted _________________________________________________________________ _ 

Total unirrigated irrigable land in the Sacramento River Bosin __________ _ 

SObre .. of deta and beel. of estimate: 
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500.000 

1.660.000 

1.030.000 

3.190.000 

These estimatee are besed upon the land classification and estimatee of irrigated areea made by the State Engineer 
in 1929 and field investigatiODS made for this report during the summer of 1930_ 

TABLE 78 

UNlRRIGATED IRRIGABLE LAND IN THE SACRAMENTO RIVER BASIN 
Including entire Sacramento-San Joaquin Delta 

Irri_gable area Irrigated area Unirrigated 
Group irr~gable area m acrea in acres 

10 acres 

Valley Floor ___________________ 2.640.000 566.000 2.074.000 Foothill area ___________________ 
922.000 66.000 856.000 Mountain Valleys ______________ 312.000 138.000 174,000 

Sacramento and San Joaquin Delta 392,000 306.000 86,000 
Total8 ________ • ____________ 

4,266.000 1.076,000 3,190.000 

Summary of deta and beel. of estimate: 
Irrigable areas from Table 74. Irrigated area from Tabl .. 71 and 72. Unirrigated irrigable area is the differenc. 

between the irrigable and irrigated areea. . 

Land Requirements. 

It is estimated that the additional requirements for irrigated land for 
fruits, vegetables and alfalfa, or a desirable substitute, during the 
decade 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 spe.edometer 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 ot 
Irrlgable 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 a."Isumption that we 
maintain our present per capita 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 is really good for us and that there also 
is an e;:cess in orchard and vineyard acreage in the United States . .Addi­
iionalland will not be required for the production of miscellaneous field 
crops, grain and other crops, but these will, of course, be produced if 
the lal).d 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 crops. 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 moderateco-;;ts 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 Utifization 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 class· 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 class land. Most of the rice is found on se,cond and 
third class 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 iI\stead of the unirrigated irrigable land in these districts 
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 districts 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 uncropped 
land, however, for there are some very productive soils yet uncropped 
under intensive irrigation. A similar analysis of the reclamation dic;­
tricts will lead to the conclusion that the 260,000 acres of irrigable land 
uncropped to intensive agriculture have not the same average 
productiv-ity 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 Y 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 irrigation 
districts and irrigable 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 predict 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 
acres not now irrigated. 

"\Ve 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 crop 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 accordance 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. S. 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 Printing Office, 1921. 

In each of the above cited life tables column 2, giving values for 
Ix, have been used. Data for computing survivors for the age g~oup' 
0-4, 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 7 A and 8A, surv,ivors 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, Bur~au 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 survivo:r:s 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 th!l total 
recorded census population for that age group at the end of the decade. 

( 175) 



TABLE lA 

NET EFFECTIVE IMMIGRATION OF NAT1VE-BO~ PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1880-1890 

2 3 4 I 8 7 

Population Survivors per Survivors in 1890 Crom Population Net effective immigration 
Age in 1880 100,000 ~ge °1880 population in 1890' 1880 to 1890' 
in m 

1880 1890 
Male Female Male Female Male Female Male Female Male Female 

0- 4 ________________________________ 
46,975 45,637 90,612 91,563 UH4 42,565 41,787 53,426 52,088 10,861 10,301 6- 9 _________________ ~ ______________ 
44,393 43,438 96,777 96,909 16-19 42,962 42,095 51,416 49,603 8,454 7,608 10-14 _________________ ~ ______________ 38,585 37,916 95,845 95,891 20-24 86,982 86,358 63,105 44,817 16,123 8,459 16-19 ________________________________ 
39,209 33,531 93,968 94,139 26-29 36,844 31,666 61,966 35,285 15,122 3,719 20--24 ______________________________ "_ 41,082 27,638 92,679 93,008 80-84 88,074 25,704 47,093 28,415 9,019 2,711 26-29 ________________________________ 
35,696 18,235 91,825 92,453 36-39 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 12,892 30,240 15,935 2,011 3,043 36-39 ________________________________ 23,348 11,976 90,099 91,276 45-49 21,036 10,931 21,296 12,926 260 1,995 40-44 ________________________________ 
22,816 9,890 88,627 89,919 50-54 20,221 8,893 18,716 10,912 1,505 2,019 45--49 ________________________________ 
18,053 7,640 86,208 87,663 55-59 15,563 6,697 15,077 7,547 486 850 50-54 ________________________________ 17,260 6,056 81,986 84,077 60-54 14,151 5,092 15,114 6,169 963 1,077 56-59 __ c _____________________________ 9,031 3,487 75,012 78,351 66-69 6,774 2,732 7,708 3,721 934 989 60-54 ________________________________ 
7,389 2,629 64,832 69,390 70-74 4,790 1,824 4,224 2,386 568 562 66-69 ________________________________ 
3,195 1,594 51,618 56,646 76-79 1,646 903 1,917 1,264 271 361 70-74 ________________________________ 
1,826 1,112 35,605 40,515 80-84 650 450 825 669 175 219 76-79 ________________________________ 

796 606 20,493 24,615 85-89 163 149 260 256 97 107 80-84 ________________________________ 
366 322 9,728 12,365 90-94 35 40 84 91 49 51 85-89 ________________________________ 
80 82 3,694 4,542 95-99 3 4 15 20 12 16 90-94 ________________________________ 38 40 1,003 1,005 100+ 0 0 24 30 24 30 95-99 ________________________________ 
12 9 132 724 

~----------- ------------ --.--------- ------------ .----------- ------------ ------------.100+ __ -_ --- _________________________ 29 22 0 0 ------------ ------------ ------------ ------------ .----------- ------------ ------------
Totals ____________________________ 

381,177 265,865 ------------ -- .. -------- .. ------------ 343,466 244,976 408,723 292,348 65,257 47,372 

Total net effective inunigration DC native-born persona l ______ .. _ .. _____ .. ______ ------------ ------------ ------------ ------------ ------------ ---- .. ------- ------------ ------------ ------------ ------------ 112,629 

Sourc .. oIlnformallon and baa .. oI •• llmal.: 
For details Bee m..ussion and footnote on ~e 37. ItelDB in column 2 are ceD8\18 figures. Column 3 was eomputed by method given in Cootnote on page 37. Column 6 = column 2 x eolumn 3 + 

l00'~hil~e'::" !d~llW:!:r:c ~':':or~~d':::l.\18ted. Column 7 = Column 6 - column 5. Figures in bold Cace represent net deorease Cor the deoade. 
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r . TABLE lA 

~ NET EFFECTIVE IMMIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY,1880_1890 
~====================~============F===========~======7===========~F=====~====~======~~~ ... 2 4 7 

Population Survivors per Survivors in 1890 from Population Net effective Immigration -'!g. in 1880 100,000 -'!g. 1880 population in 1890' 1880 to 1890' 
In In 

1880 1890 
Mal~ Femal. Mal. F.mal. Male F.mal. Mal. F.mal. Mal. F.mal. 

0- I"" " __ "_""""_""""_" ___ ""_"""""""" 394 420 90,612 91,563 10-14 357 385 3,250 3,132 2,893 2,747 
5- 9" ""_""""""_""_""""_"_"_"_"_"_"_" 1,244 1,131 96,595 96,865 15-19 1,202 1,096 6,417 4,924 5,215 3,828 

~g::tt===::==:====:================:= 
2,130 2,178 95,753 96,320 20-24 2,040 2,098 15,733 10,285 13,693 8,187 4,098 3,518 94,302 94,909 25-29 3,864 3,339 22,067 12,201 18.203 8.862 20-24" _ " __ "_""_""""_"_"_""" __ "" "_""_" 9,445 6,247 93.373 93.621 30-34 8.819 5.848 21,725 11.231 12.906 5.383 25-29""" "" __ "_"_"_"_" ___ " ___ " ___ "" "_" 16.840 9,379 92.076 92.250 35-39 15.506 8,652 21,522 12,157 6,016 3.505 30-34"" " ____ "" "_"_" ___ "_"""_"""_""""" 19,780 ·11,414 90.109 90,790 40-44 17,824 10.362 21,045 12,835 3.221 2,473 

35-39"" "_" __ """_"""_"_"_" """" ""_""""" 19,638 12,265 87,806 89,392 45-49 17.243 10,964 18,093 11,527 850 563 
40-44"""""""" " __ "_"""_""" """"_"_""""" 17.898 11,246 84.884 87.171 50-54 15,192 9.803 15,523 10.695 331 892 
45-49"""" "_"" ___ "_"" ___ "" """" """ __ """ 15.253 8.367 80,287 82.678 55-59 12.246 6,918 11,305 6,781 941 137 
50-54""" "_" ___ """_"" "_"_" " __ "_"_" __ "_ 13,291 6.332 73,893 76,287 60-64 9,821 4,830 11,803 5.762 1,982 932 
55-59"" "_~ __ "_" __ " "_"_" "_""_"_"" __ "_" 6,846 3,064 66,181 68,633 65-69 4,531 2,103 5.977 2,926 1.446 823 
60-64"" " __ "_""" ___ " ___ " ""_"_"_"" __ "_" 5.956 2,382 56,966 58.518 70-74 3,393 1,394 3,063 1,717 330 323 
65-69"" "_""" """ ""_" __ ""_"""_"" __ " __ "_ 2,247 1.231 45,497 45,968 75-79 1,022 566 1.177 849 155 283 
70-74""" "_" __ """ """" """"""" """"_"" __ " 1.063 775 31.561 32,612 80-84 335 253 496 414 161 161 
75-79"" " __ """_"""_" ___ """_"" """""_"_" 530 385 18,645 20.001 85-89 98 77 133 154 35 77 
80-84"" " __ """ """ __ """_""" """ __ "" """_" 229 216 9.261 10.214 90-94 21 22 46 55 25 33 
85-89"_ " __ "" __ "" __ """_"""_""" __ "" " __ " 75 59 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" _ " __ "_""" """" "_""_""" """" "" ___ " 5 8 -----._----- 119 ____ We_we_e. ---.-----------------._- -----------.------------ ------------ ------.-.---
100+"" "_""_"_"" """_""""" """ """_" ""_" 7 9 -----.------ 0 ------------ ------------------------ ----------------------.- --.--------. ------------

Totals""""_"" __ " ___ """"""_""""_""" 136,999 80,653 ------------------.----- ------------ 113,517 68,713 179,400 107,667 65,883 38,954 

Total n.t .Iectiv. immigration of foreign-
bom persona l . ___ • _____ • __________ ------------ ----.------- -----.-.-.-. ------------ ____ we_we_e. ................ -.. _ ... -_ ....... _. __ .. -_ .... ---. ---_._ .... _. 104,837 

Sou .... oi Information and ba ... of eallmat.: . " 
For details ... dia.U8Ilion and footnote on P"!!,, 37. Items in colUDID 2 are cenaua figures. ColUDID 3 waa computed by method gtv.n m footnote on page 37. ColUDID 5 = oolUDID 2 x oolUDID 3 + 

100,000. !telllll in colUDID 6 are O.nsWl fi~r .. adjWlted. ColUDID 7 = colUDID 6 - colUDID 5" Figur .. in bold fa .. r.pres.nt n.t deer .... for the decad." 
• Children under 10 years of ag. not moluded. 
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TABLE 3A 

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

2 3 4 7 

Population Survivors per Survivors in 1900 from Population Net effective immigration 
~g. in 1890 100,000 ~g. 1890 population in 1900' 1890 to 1900' 
In In 

1890 1900 
Male F.mal. M.I. Femal. M.I. F.mal. M.I. F.mal. M.I. Femal. 

t::I :a 0- 4 ____________________________ ---- 53,934 51,707 90,612 91,563 10-14 48,871 47,344 61,778 6Q,436 12,907 13,092 .... rn 5- 9 _____________ -__________________ 54,831 53,028 96,777 96,909 15-19 53,064 51,389 57,642 58,257 4,578 6,868 .... 
10-14 __________________ --__ ---- ------ 53,426 52,088 95,845 95,891 20-24 51,206 49,948 57,185 58,027 5,979 8,079 0 15-19 ________________________________ 

51,416 49,603 93,968 94,139 25-29 48,315 46,696 51,578 50,511 3,263 3,815 Z 20-24 _____________________________ ---
53,105 44,817 92,679 93,003 30-34 49,217 41,681 45,846 41,720 3,371 39 0 25-29 ________________________________ 
51,966 35,285 91,825 92,453 35-39 47,718 32,622 41,014 35,701 8,704 3,079 "!1 30-34 ________________________________ 47,093 28,415 91,066 92,056 40-44 42,886 26,158 34,546 28,464 8,340 2,306 35-39 ___________________________ ----- 36,217 20,214 90,099 91,276 45-49 32,631 18,450 24,145 20,168 8,486 1,718 ~ 40-44 _______________________________ 
30,240 15,935 88,627 89,919 50-54 26,801 14,329 19,080 16,022 7,721 1,693 45-49 ____________________________ -___ 21,296 12,926 86,208 87,663 55-59 18,359 11,331 14,540 12,386 3,B19 1,055 8 50-54 ________________________________ 
18,716 10,912 81,986 84,077 60-64 15,344 9,174 13,906 10,265 1,438 1,091 ~ 55-59 ________________________________ 
15,077 7,547 75,012 7B,351 65-69 11,310 5,913 11,904 7,311 594 1,398 60-64 ________________________________ 
15,114 6,169 64,832 69,390 70-74 9,799 4,281 8,387 4,765 1,412 484 ; 66-69 ________________________________ 
7,708 3,721 51,518 56,646 75-79 3,971 2,108 4,201 2,512 230 404 70-74 ________________________________ 
4,224 2,386 35,605 40,515 80-84 1,504 967 1,680 1,250 176 283 

~~=:=::=::=:::=:=:=:::::==:=::===: 1,917 1,264 20,493 24,615 85-89 393 311 480 438 87 127 

~ 825 669 9,728 12,365 90-94 80 83 125 128 45 45 85-89 ________________________________ 260 256 3,694 4,542 95-99 10 12 '29 23 19 11 9D-94 ________________________________ 
84 91 1,003 1,005 100+ 1 1 18 21 17 20 a 

l".l 95-99 ________________________________ 
15 .20 132 724 ------------ -----"'------ __ •• __ w' ____ ;.. ------------ ------------ ---_.------- ____ we_we_e. In 100 + ________________________________ 
24 80 0 ------------ ------------ ------.----- ------------ ------------ ------------ ------------ ----------.-

TotaL ___________________________ 
517,488 397,083 ____ we_we_e. ------------ ------------ 461,480 862,798 448,084 408,405 13,396 45,607 

Total net .ffectiv. immigration of native-
32,211 born persons l _____________________ ------------ ____ we_we_e. ---.-------- ------------ ------------ -.--------.- ---.-.------ ------------ ------------ ---------.--

Sou .... of Informallon and b .... of .stlmale: 
For d.tails 8O. discuaaion and footnote on page 37, Itema in column 2 .re censue ligures adjueted, Column 3 was computed by m.thod givcn in footnote on page 37. Column 5 = column 2 xcolumn 

3 + 1~~I<ir.~~':~~ f81;=. 60;~~:.=~in~f.:d~~jU8ted, Column 7 = column 6 - column 6, Figures in boldfac. r.pr ... nt n.t decr .... for the decad., 



TABLE 4A 

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

2 3 4 & 

~e 
Population Survivors per Survivoi-s in 1900 from Population Net effective immigration in 1890 100.000 ~e 1890 population in 1900' 1890 to 1900' In m 

1890 
Female 

1900 
Male Female Male Male Female Male Female Male Female 

0- 4 ________________________________ 
808 768 90.612 91.563 10-14 732 2.823 702 2.622 2.091 1.919 &- 9 ________________________________ 2.366 2.218 96.595 96.865 1&-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 5.739 1&-19 _______________________________ 

6.417 4.924 94.302 94.909 2&-29 6.051 4.673 20.807 12.279 14.756 7.606 20-24 ________________________________ 
15.733 10.285 93.373 93.621 30-34 14.690 9.629 28.088 14.370 13.398 4.741 25-29 ________________________________ 
22.067 12.201 92.076 92.250 3&-39 20.318 11.255 32.801 14,521 12.483 3.266 30-34 ________________________________ 
21.725 11.231 90.109 90.790 40-44 19.576 10.197 29.493 12.499 9.917 2.302 3&-39 ________________________________ 
21.522 12.157 87.806 89.392 45-49 18.898 10.867 26.099 12.159 7.201 1.292 40-44 ________________________________ 
21.045 12.835 84.884 87.171 50-54 17.864 11.188 22.557 12.306 4.693 1.118 4&-49 ________________________________ 18.093 11.527 80.287 82.678 55-59 14.526 9.530 16.330 9.648 1.804 118 50-54 ________________________________ 
15.523 10.695 73.893 76.287 60-64 11.470 8.159 16.368 8.731 4.898 572 , 55-59 ________________________________ 
11.305 6.781 66.181 68.633 6&-69 7.482 '4.654 10.397 5.865 2.915 1.211 60-64 ________________________________ 
11.803 5.762 56.966 58.518 70-74 6.723 3.372 6.505 3.713 218 341 6&-69 ________________________________ 
5.977 2.926 45.497 45.968 75-79 2.719 1.345 3.123 1.853 404 508 70-74 ________________________________ 3.063 1.717 31.561 32.612 80-84 967 560 1.110 824 143 264 7&-79 ________________________________ 
1.177 849 18.545 20.001 85-89 218 170 311 251 93 81 80-64 ________________________________ 

496 414 9.261 10.214 90-94 46 42 73 67 27 25 25-89 ________________________________ 
133 154 3.770 4.284 95-99 5 7 17 23 12 16 90-94 ________________________________ 
46 55 1.079 1.300 100+ 0 1 14 15 14 14 95-99 ________________________________ 
15 15 0 119 ------------ ------------ ------------ -----.------ ------------ ------------ ------------100+ ________________________________ 
10 7 0 0 ------------ ------------ ------------ ------------ ------------ .----.------ ------------

TotaL ___________________________ 
182.574 110.653 ------------ ------------ ------------ 147.682 91.517 238,48& 125.378 90.802 33.861 

Total net etrective Immigration of for-
124,664 oign-bom penona' _________________ ------------ ------------ ------------ ------------ ------------ ------------ -------.---- ------------ ------------ ------------

SoU~: 1e::r~'=t:::,=:0~ 1oo":!~r::~ page 37. Items in column 2 are oenaOl figur .. adjuated_ Column 3 W88 .omputed by method given in lootnote on page 37_ Column 5 = column 2 • col­
umn 3+100.000. Itema in column 6 are oeD8UI figures adjuated. Column 7=column 6-column 5. Figures in boldface repreaent net decrease lor the decade. 

, Children under 10 y ...... 1 age not included. 
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TABLE 5A 

NET EFFECTIVE IMMIGRATION OF NATIVE-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY, 1900-1910 

2 3 4 5 7 
Survivors in 1910 from Net effective immi-

Population in 1900 Survivors per 100.000 
Age in 1910 

1900 population Population in 1910' gration 1900 to 1910' 

Age in 1900 -~.--

Male Female Male Female Male Female Male Female Male Female 

0- 4 ________________________________ 
63.307 62.039 90.612 91.563 10-14 57.364 56.805 81.300 79.908 23.936 23.103 5- 9 ___ .... ___________________________ 
68.362 67,068 96.777 96.909 15-19 66.159 64.995 86.433 85.982 20.274 20.987 10-14 _________ .._. _________________ 
61.778 60.436 95.845 95.891 20-24 59.211 57.953 91.206 85.977 31.995 28.024 15-19 ______ ~ ______ ~ __________________ 
57.642 58.257 93,968 94.139 25-29 54.165 54.843 89.287 80.785 35.122 25.942 20-24 ________________________________ 
57.185 58,027 92,679 93.003 30-34 52,998 63.967 80.802 72.506 27.804 18.539 25-29 ________________________________ 
51.578 60.511 91.825 92.453 35-39 47.361 46.699 72.000 64.952 24.639 18.253 30-34 _________________________ .------ 45.846 41,720 91,066 92.056 40-44 41.750 38.406 60.336 51.947 18.586 13.541 , 35-39 _______________________ ."'-_~ ____ 
41.014 35.701 90.099 91.276 45-49 36.953 32.586 49.972 42.601 13.019 10m5 4D-44 _______________________ .~~ ___ ~ __ 
34.546 28.464 88.627 89,919 50-54 30.617 25.595 40.909 34.509 10.292 8.914 45-49 _____________ : _________________ 
24.145 20.168 86.208 87.663 55-59 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 22.637 18.685 6,994 5.214 55-69 ________________________________ 
14.540 12.386 75.012 78.351 65-69 10.907 9.704 16.433 13.632 6.526 3.928 60-64 ________________________________ 
13.906 10.265 64.832 69.390 70-74 9.015 7.123 11.512 9.046 2.497 1,922 65-69 ________________________________ 
11.904 7.311 61.518 56.646 75-79 6.133 4.141 7.417 5.593 1.284 1.452 70-74 ________________________________ 
8.387 4.765 35.605 40.515 80-84 2.986 1.931 3.544 2.596 558 665 75-79 ________________________________ 
4.201 2.512 20.493 24.615 85-89 861 618 1.140 911 279 293 80-84 _________________________________ 
1.680 1.260 9.728 12.365 90-94 163 155 235 224 72 69. 85-89 ________________________________ 

480 438 3.694 4.542 95-99 18 20 50 43 32 23 9D-94 ________________________________ 
125 128 1.003 1.005 100+ 1 1 9 6 8 5 95-99 ________________________________ 
29 23 132 724 ------------ ------------ ------------ ------------ --------- .. -- ------------ ---- .. -------100+ ________________________________ 
18 21 0 0 ------------ ------------ ------------ ------------ ------------ ------------ ------------

Totals ____________________________ 
579.768 637,612 ------------ ------------ --------- .. -- 513,120 486.693 741.617 672,744 228.497 186,051 

Total net effective immigration of native-
bom pel'!lODBI __________________ .. __ ------------ ------- .. _-- .. -----.--- .. -- ------------ ------------ ------------ ------------ ------------ ------------ ------------ 414,548 

Source. of Information and baae. of estlmat.: 
For details oee discl1lllrion and footnote on page 31. Items in column 2 are ceDSUl! figures adjusted. Column 3 w" oomputed by method given in footnote on page 37. COhUM 5 = column 2 x 

oolumn 3+ 100.000. Items in oolumn 6 are censua figures adju.ted. Column 7 = column 6 - column 5. Figurea in boldface represent net decrease for decade. 
'Children under 10 years of age not included. 
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NET EFFECTIVE IMMIGRATION OF FOREIGN-BORN PERSONS INTO CALIFORNIA, COMPUTED ACCORDING TO AGE, SEX AND NATIVITY,1900-191Q 

4 5 7 
Survivors in 1910 from Net effective immi-

Age in 1900 
Population in 1900 Survivof!! per 100,000 1900 population Population in 1910' ""tion 1900 10 1910' 

Age in 1910 
r--'--

Male Female Male Female Male Female Male Female Male Female' 

0- 4. _______________________________ 
413 90,612 91,563 427 1D-l4 374 390 6,988 6,279 6,614 6,889 6- 9 ___________ ~ ________ c ___________ 1,204 1,194 96,596 96,865 16-19 1,163 1,157 16,055 8,204 14,892 7,047 ' 10-14 ________________________________ 2,823 2,622 95,763 96,320 20-24 2,703 2,526 40,568 17,252 37,865 14,727 16-19 __ , _____________________________ 

8,111 4,876 94,302 94,909 25-29 7,649 4,628 64,363 22,982 46,714 18,354 20-24 ________________________________ 
13,458 8,756 93,373 93,621 30-34 12,566 8,197 61,001 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 30-34 ________________________________ 
28,088 14,370 90,109 90,790 40-44 25,310 13,046 41,687 21,035 16,377 7,989 35-39 _____________ ; __________________ 
32,801 14,521 87,806 89,392 46-49 28,801 12,981 36,716 18,204 7,915 5,223 40-44 ________________________________ 
29,493 12,499 84,884 87,171 50-54 25,035 10,895 29,242 15,129 4,207 4,234 45-49 ________________________________ 26,099 12,159 80,287 82,678 66-.09 20,954 10,053 21,178 12,025 224 1,972 50-54 ________________________________ 
22.557 12.306 73.893 76.287 60-64 16,668 9,387 21,473 12,096 4,805 2,709 56-59 ________________________________ 16,330 9,648 66,181 68,633 65-69 10,807 6,622 13,587 9,134 2,780 2,612 60-64 ________________________________ 
16,368 8,731 56,966 58,518 70-74 9,324 6,109 8,847 6,310 477 1,201 66-69 ________ • _______________________ 10,397 6.865 45,497 45,968 75-79 4,730 2,697 6,347 3,878 617 1,181 70-74 ________________________________ 
6,505 3,713 31,561 32,612 80-84 2,053 1,211 2,423 1,821 370 610 76-79 ______ < _________________________ 3,123 1,853 18,546 20,001 85-89 579 371 808 673 229 302 80-84 ________________________________ 1,110 824 9,261 10,214 90-94 103 84 225 191 122 107 86-89 ________________________________ 311 251 3,770 4,284 96-99 12 11 53 45 41 34 90-94 ________________________________ 

73 67 1,079 1,300 100+ 1 1 26 26 25 24 95-99 ________________________________ 
17 23 0 119 ------------ ---.-.------ ------------ ------------ ------------ .----------- ----------.-100+ ________________________________ 14 15 0 0 ------------ -----------. ------------ ------------ ------------ .-----.----- ------------

Tolal. ____________________________ 240,102 126,999 ------------ ------_.---- .----------- 187,990 100,692 393,431 199,325 205,441 98,633 

Tolal net effeetive immigration of foreign-
bom peraons l ____________________ .--------._- ------------ ------------ ------------ ------------ -----.------ ------------ ------------ ------------ ------------ 304,074 

50U1-: ~e~lr:'!'.~i:=i::·.:do~o":l!~:,'~~ page 37. Items in column 2 are census fignres adjusted. Column 3 was computed by method given in footnote on page 37. Column 5=column 2. 
column 3+100,000. Items in eolumn 6 are cellSUl! figures adillBted. Column 7,. .. lumn 6-eolumn 5. Figures in boldfac. represent net decrease for the decade 

, Children under 10 yea .. of age not inoluded. 
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TABLE 7A 

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

2 4 & 7 
Survivors in 1920 from Net effeotive immi-

Age in 1910 
Population in 1910 Survivors per 100,000 

Age in 1920 
1910 population Population in 1920' gration 1910 to 1920' 

Male Female Male Female Male Female Male Female Male Female 

0- 4 ________________________________ 
94,092 91,182 92,080 92,994 10-14 86,639 84,794 119,110 117,504 82,471 82,710 5- 9 ________________________________ 
83,150 81,266 97,270 97,524 15-19 80,879 79,254 107,583 104,417 26,704 25,168 10-14 ________________________________ 
81,300 79,908 96,545 '96,817 20-24 78,491 77,365 111,050 112,338 32,559 34,973 15-19 _____ : __________________________ 86,433 85,982 95,097 95,478 25-29 82,195 82,095 114,310 119,352 32,115 37,257 20-24 ________________________________ 
91,206 85,977 93,888 94,513 30-34 85,631 81,260 107,376 108,501 21,745 27,241 25-29 ________________________________ 
89,287 80,785 92,616 93778 35-39 82,694 75,759 107,768 102,670 25,074 26,911 30-34 ________________________________ 
80,802 72,506 91,260 93,010 40-44 73,740 67,438 91,484 88,798 17,744 21,360 35-39 ________________________________ 
72,000 64,952 89,920 91,987 45-49 64,742 59,741 83,952 15,587 19,210 15,840 • 40-44 ________________________________ 
60,336 51,947 88,131 90,311 50-54 53,179 46,917 67,085 62,311 13,906 15,400 45-49 ________________________________ 
49,972 42,601 85,108 87,549 55-59 42,530 37,296 51,164 47,707 8,634 10,411 50-54 _______________________________ 
40.909 34.509 80,061 83.308 60-64 32.754 28.749 41.898 39,064 9.144 10.315 55-59 ____________ " ___________________ 
26.395 22.842 12,790 17,125 65-69 19.218 11,611 26,821' 25.116 1,608 8.099 60-64 ________________________________ 
22.637 18.685 63.012 67,118 10-14 14.264 12.653 18.409 17.425 4,145 4.772 65-59 ________________________________ 
16.433 13.632 49.839 54,787 75-79 8.190 7,469 11.587 10.741 8,397 8,272 70-74 ________________________________ 
11.612 9,045 84.314 38.949 80-84 3.950 3.523 5,265 5,062 1,315 1,539 75-79 ________________________________ 
7.417 5.593 20.092 23,313 85-89 1.490 1.304 2,080 1.985 590 681 80-84 ________________________________ 
3,544 2,596 10.115 11.876 90-94 358 308 424 475 66 167 85-89 __________ -' _____________________ 
1,140 911 4.223 4.552 95-99 48 41 92 79 44 38 90-94 ________________________________ 

235 224 968 944 100+ 3 2 14 12 11 10 95-99 ________________________________ 
60 43 0 0 ------------ ------------ ------------ ------------ ----.--_ ...... -.---------- ------------100+ ________________________________ 

9 6 0 0 ------------ ------""----- ------------ ------------ ------------ ------------ ------------
Totall ____________________________ 

918.869 845,192 ------------ ------------ ------------ 810,990 763.591 1,067,472 1,039,150 256.482 276.159 

Total net effe<tive immigration of native-
born persons! _____________________ ------------ ------------ ------------ ------------ ------------ ------------ ------------ ------------ .----- -~ .. -- ---~--------

532,641 

Source. of I nformatlon and buea of eatlmat •• : 
For d.tails.ee d;'cl1l8ion and footnote on page 37. IteIDl! in colum .. 2 .re oensus figur .. adjusted. Column 3 was computed by method given in footnote on page 37. Column 5=column 2. 

column 3 + 100.000. Items in column 6 are census figures. Column 7 =column 6-column 5 • 
• Children under 10 yea,. of age not included. 
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TABLE SA 

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

2 3 4 & 7 
Survivors in 1920 from Net effective immi .. 

Age in 1910 
Population i~ 1910 Survivo", per 100,000 1910 population Population in 1920' gra:ion 1910 to 1920' 

Age in 1920 

Male Female Male Female Male Female Male Female Male Female 

6- 4 ________________________________ 
4,298 4,087 91,973 92,949 16-14 3,953 8,799 12,183 11,162 F,230 7.363 5- 9 ________________________________ 
6,343 5.967 97,064 . 97461 15-19 6,11i6 5,815 17.439 14.548 11.283 8,73a 16-14 ________________________________ 
6,988 6.279 96,317 97,036 20-24 6.730 6.093 29,891 22,231 23.161 16.138 15-19 ________________________________ 

16.01i5 8,204 95.232 96.062 25--29 15,289 7,880 43.478 31,133 28.189 23,21i3 26-24 ________________________________ 40.1i68 17.252 94.728 95.028 36-34 38.430 16.394 56,880 34.680 18.450 18.286 25--29 ________________________________ 54.363 22.982 93.571 93.830 35--39 50.868 21.1i64 64.172 36,328 13,304 14.764 30-34 ________________________________ 51.001 22,218 91.1i11 92.555 46-44 46,672 20.564 52,11i2 30.661 1i.480 10.097 35--39 ________________________________ 42,844 21.824 88.932 91,009 41i-49 38,102 19.862 46.762 26,523 8.660 6.661 46-44 ________________________________ 41,687 21.035 81i.778 88.561i 50-1i4 35,71i8 18,630 40,666 24.926 4.908 6.296 45--49 ________________________________ 
36.716 18.204 81,287 84.349 55--59 29.845 11i.31i5 31.752 19.017 1.907 3.662 56-54 ________________________________ 29,242 15.129 74.397 77,548 66-64 21,71i5 11,732 25.134 15,768 3,379 4,036 1i5-59 ________________________________ 21.178 12.025 65.653 68.516 65-69 13,904 8.239 17.877 12,045 3,973 3.806 60-64 _______________________ , _______ 
21.473 12.096 55.536 57,656 76-74 11,925 6,974 12,398 9.319 473 2.345 65--69 ________________________________ 13.587 9.134 43.728 45,527 75-79 5,942 4.159 7.471 5,841 1,529 1,682 76-74 ______________ , _________________ 8.847 6.310 30.670 32,574 86-84 2,713 2.01i1i 3,371 2.991 658 936 75-79 ________________________________ 5.347 3.878 18,437 19,793 85-89 986 768 1,278 1,206 292 438 80-84 ________________________________ 
2,423 1.821 9.1i72 ·10.194 96-94 232 186 328 329 96 143 85--89 ________________________________ 808 673 4,484 4,702 95-99 36 32 81 77 45 45 

96-94 ________________________________ 221i 191 1,746 2,312 100+ 4 4 33 44 29 40 95--99 ________________________________ 53 45 0 0 --------- .... - ----- .. - .. ---- ------------ ------------ ------------ ----- .. - .. _--- ----_ .. _-----100+ __________________ • _____________ 26 25 0 0 ------------ ------------ ------------ ------------ ------------ ---------- .. ------------
Totaho ____________________________ 

404,072 209.379 -----------. -- .. _-------- ------------ 329,300 170,105 463,346 298,829 134,046 128,724 

Total net effective immigration of foreign-
262,770 bom persoDJI ... _____________ .. _____ .. ------- .... - .. ------------ _ .. - ...... _----- - .. ---------- ----- .. _----- ---_ .. - .... _--- ------- .... _-- ------- .... _ .... ------------ ------------

sou~: ~e~r:':,II~1!.~!:'::dofo':~~~I~~ page 37. Ite ... in column 2 are oenelll 6gu .... adjuated. Column 3 W88 computed by method given in footnote on page 37. Column 5=column 2. 
CIOlumn 3·HOO,OOO. lte ... in CIOlumn 6 are .... III figuree. Column 7=column 6-CIOlumn 5 • 

• Children under 10 Y"'" of age not included. 
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TABLE 9A 

NET EFFECTIVE IMMIGRATION INTO CALIFORNIA, COMPUTED ACCORQING TO AGE AND SEX, 1920-1930 

3 . 4 5 7 
Survivors in 1930 from Net eiJective immi-

Age in 1920 
Population in 1920 Survivol'll per 100,000 1920 population 

1----7----1-----,----1 Age in 1930 1 ____ ;--___ 1 ____ ---; ____ 1 __ _ 
Popumtion in 1930' grstion 1920 to 1930' 

0- 4 _______________________________ _ 
5- 9 _______________________________ _ 

10-14 _______________________________ _ 
15-19 _______________________________ _ 
20-24 _______________________________ _ 
25-29 _______________________________ _ 
30-34 _______________________________ _ 
35-39 _______________________________ _ 
40-44 _______________________________ _ 
45-49 _______________________________ _ 
50-54 _______________________________ _ 
65-59 _______________________________ _ 
6!H14 _______________________________ _ 
65-69 _______________________________ _ 
70-74 _______________________________ _ 
75-79 _______________________________ _ 
80-84 _______________________________ _ 
85-89 _______________________________ _ 
90-94 _______________________________ _ 
95-99 _______________________________ _ 
100+ _______________________________ _ 
UnknoWD ____________________________ _ 

Totals ___________________________ _ 

Total net eflective immigration into 

Male 

140,376 
141,117 
130,826 
124,564 
140,432 
157,214 
163,653 
171,308 
143,108 
130,234 
107,354 
82,611 
66,786 
44,533 
30,983 
18,989 
8,605 
3,346 

750 
173 
47 

6,582 

1,813,591 

Female 

135,351 
138.862 
128,450 
118,762 
134,336 
150,221 
142,935 
138,749 
119,245 
101,927 
87,086 
66,602 
54,732 
37,692 
26,695 
16,550 
8,038 
3,185 

803 
156 
56 

2,837 

1,613,270 

Male 

96,180 
96,950 
95,700 
94,320 
93,170 
92,020 
90,930 
89,940 
88,460 
85,260 
80,150 
73,280 
64,320 
62,900 
38,510 
22,440 

9,270 
5,000 
2,000 

Female 

96,520 
97,610 
96,400 
94,720 
93,680 
93,250 
93,110 
92,620 
91,190 
88,800 
85,060 
79,180 
70,540 
58,200 
42,110 
25,000 
11,260 

. 6,000 
3,000 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
6!H14 
55-69 
60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90+ 

Male 

135,014 
136,813 
125,200 
117,489 
130,840 
144,668 
148,810 
154,074 
126,693 
111,024 
86,044 
60,537 
42,957 
23,658 
11,932 
4,261 

970 

1,560,784 

Female Male Female Male 

130,641 212,300 196,574 77,286 
135,543 196,175 174,767 59,362 
123,826 233,872 200,233 108,672 
112,491 294.316 236,639 176,827 
125,846 326,568 263,361 196,728 
140,081 244,876 217,198 100,207 
133,087 223,265 192,802 74,455 
128,509 232,181 178,539 78,107 
108,740 197,767 166,461 71,174 
90,511 122,949 118,680 11,925 
74,075 91,046 91,320 5,002, 
62,736 66,939 70,411 6,402 
38,608 42,360 44,589 697 
21,937 32,261 33,960 8,703 
11,241 10,346 11,040 1,576 
4,137 10,053 11,024 5,792 
1,120 7,943 8,826 6,973 

1,433,128 2,545,226 2,206,424 ~84,442 

California! ________________________ . ___ ._._._._. ___________________________________ . _______________________________________________________ . _______________ _ 

Female 

65,933 
39,224 
76,407 

124,148 
137,515 
77,117 
59,715 
50,030 
47,721 
28,169 
17,245 
17,676 
5,981 

12,023 
201 

6,887 
7,706 

773,296 

1,757,738 

Sourc •• of Inform.tlon .nd b •••• of •• tlmat •• : • 
For details see discussion and footnote on page 37. Items in colurim 2 are census figures. Column 3 was computed by method given in footnote on page 37. Column 5=column 2 x column 3-;.-

100.000. ltema in column 6 are estimate8 of populations of given age groups based upon preliminary census returns on 1930 population and trends in the percentage age and sex distribution in California 
population over several decadP.8. Column 7 = column 6 -column 6. Figures in boldface represent net decrease for the decade. 

, Children under 10 year. of age not inoluded. 
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TABLE 1B 

INDEX NUMBERS OF AGRICULTURAL PRODUCTION IN CALIFORNIA. 1909-1919 

Base period 1910-1914 average production=100 

Year Inde. numbers Year Index numbers 

1909__________________ 75 1920_________________ 132 
1910__________________ 91 192L_______________ 131 
1911__________________ 100 1922_________________ 145 
1912__________________ 102 1923_________________ 160 
1913__________________ 89 1924_________________ 138 
1914__________________ 119 1925_________________ 168 
1915__________________ 123 1926_________________ 181 
1916__________________ 119 1927_________________ 189 
1917__________________ 143 1928_________________ 206 
1918__________________ 121 1929 _________ -'L_____ 180 
1919__________________ 142 

Sou ..... of data: 
Fruita and nuta include oranses, lemons, grapefruit. grapes, olives. figs. cherries, pe&nI,. apricots, apples, peach .. 

prunes, plums, almondB and walnuta. For 8Ouroea of data see tabl .. 2B to 5B, inclusive.' • 
Cereals include corn, wheat. oats, barley. rice and grain sorghum. Production for 1909-1918 from Agricultural Y ..... 

hooks, U. S. Dept. of Agr., 1909-1918; for 1913-1923 from Kaufman, E. E .. California Crop Report 1925; for 1924-1928 
from Kaufman, E. E., California Crop Report 1928; for 1929 from mimeo~aphed. theet of California Crop Reportins 
Service, January 2, 1930. In the ..... of grain 8OrghlllD1l, producllbnwas estunated for the yea,. 1910-1918, mclusive, on 
the basis of 1909 California production from the Thirteenth Census of the United States, and production for 1911H929, 
inclusive. was taken from the above sources. This grain oonstitutes a small percentage of the total. Each cereal was 
converted into pounds and combined into one series. 

Miscellaneous field crops include potatoes, heens (dried), cotton and sugar beeta. Potato production for 1909-1918 
from Agricultural Yearbooks, U. S. Dept. of Agr., 1909-1918; for 1919-1929 from Kaufman, E. E., California Crop Re­
porta 1925, 1927. 1928, and mimeographed .heet dated January 2, 1930. Bean production for 1909-1926 was taken from 
Wellman, H. R.. and E. R. Braun, Beans Bul. 444, California Agr. Exp. Sta .• December, 1927; for 1927-1929. inclusive, 
from Kaufman, E. E .• California Crop Report 1928, and mimeographed ,heet dated January 2. 1930. Cotton produ ... 
tion for 1909 from the Fourteenth United Stalee Cens ..... Statistics for California, 1920; for 1910-1918 from Agrioul­
lural Yearbooks, U. S. Dept. of Agr .• 1917 and 1920; 1919-1924 from Kaufman, E. E .• California Crop Reporta 1925-
1928 and mimeographed sheel dated January 2, 1930. Sugar beet production for 1909-1916 computed by multiplying 
area by average production per acre given in Agricultural Yearbooks, U. S. Dept. of Agr .• 1909-1916. Production for 
1917-1918 from Agricultural Yearbook. U. S. Dept. of Agr .• 1920; for 1919-1929, inclusive, from Kaufman, E. E .• Cali­
fornia Crop Reporta 1925-1928 and mimeographed .tatement dated January 2. 1930. 

Vegetables include asparagus, cantaloupes. caulifiower, celery, lettuoe, peas, spinach, tomatoes and watermelons. 
Production for 192Z-1923 based upon relative acreage in vegetables determined from Table 14; for 1924-1929 from Kauf­
man, E. E., California Crop Reports 1926, 1928 and data not published. 

Under live stock produeta egg production for 192Z-1929 was computed as follows: California per capita consumption 
for 1924 was computed on the basis of 1924 egg production from U. S. Census of Agriculture, 1925. minus shipmenta out 
of California. This per capita consumption, together with population figures, forms the basis of California consumption 
192Z-1e29. To this was added out of atate thipmenta. Wool production for 192Z-1929 was taken from Voorhies, Edwin 
C., Economic Aspecta of the Sheep Industry, California Agr. Exp. Sta. Bul. 473: 142, 1929. Butterfat production for 
192Z-1924, alao from Voorhies, Edwin C., Economic Aspecta of the Dniry Industry. CalifOrnia Agr. Exp. Bul. 437: 38,1927. 
Production for 1925-1929, is from McDonsld. M. A .• Statistieal Report of California Dairy Production 1928, and unpu;'; 
lished report of 1929. 

Meat production includes that portion of California .laughter of pork. Iamb 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 poundB, as given in Table 65 were converted to relatives on the basis of the 1925-1929 averag. 

production. Nuts include al oonds and walnuts and were treated in a similar manner. Cereals, likewise. were converted 
to pounds and the whole groups to a relative series on the same base period. In the case of livestock products sepan.te 
series of relatives were prepared for eggs, wool, butterfat and all meats combined. For vegetables. production statistics 
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; ODe for acreage and the other for production. and the relative acreage for 1922 and 1923 was 
used in lieu of relatives of production. A separate 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 oommodities, the other from 
1909-1929, based upon 26 commodities. Each of these series was computed by aslculatins 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 Ii ve stock production. Only wool and butterfat are repl'&' 
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 1922-1929 and the less oomJ,lete 
series from 1909-1921 inclusive. This reoulling series was oonverted to the base period. 1910-1914. by dividins 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 FRUIT 
IN THE SAN JOAQUIN VALLEY, 1919-1929 

Non-bearing acreage 

Year Sub tropical fruits Temperate zone fruits 

Total 
non-bearing acreage 

Acreage Trend Acreage 

74,900 17,211 
84,543 ------------::~g:: :::::::::::::::::: :::::: -----~~:~=~-1921 _____________________________________ _ 
98,380 -----.-------1922 _____________________________________ _ 

107,865 ------------
111,358 

-----28~iio8-100,800 

1923 ________________________________ : ____ _ 
1924_ _ ____ __ ____________ ______ 131,158 
1925_ _ ______ __________________ 76,724 78,636 39,295 1926_ _ ____ ____ __ ________ ______ 42,033 51,056 39,478 1927 __________________________ 27,723 29,831 23,607 1928_ _ __ ______________________ 18,211 19,228 15,023 1929__ ________________________ 14,350 15,327 14,985 

Sou .... of data: 
Yearly Crop Reports of the California Crop Reporting Service, 

TABLE 3B 

Trend 

17,130 
19,420 
21,790 
24,152 
26,565 
81,250 
83,692 
31,800 
26,047 
19,240 
15,440 

Acreage 

94,029 
------------
------------
------------
------------

160,066 
116,019 

81,511 
51,330 
33,234 
29,335 

Trend 

92,030 
103,963 
120,170 
132,017 
137,928 
132,050 
112,328 
82,856 
55,878 
38,468 
30,767 

ACREAGES AND TREND OF THE TOTAL ACREAGE OF THE NON-BEARING SUB-TROPI­
CAL AND TEMPERATE ZONE FRUITS IN CALIFORNIA, 1919-1929 

Total 

Year 
Sub-tropical 

fruits 
..... ge 

Temperate 
fruits 

acreage Acreage Trend 

1909____________________________________________ 152,102 89,408 241,510 1910 _____________________________________________________________________________________ _ 
1911 ____________________________________________________________________________________ _ 
1912 ____________________________________________________________________________________ _ 
1913 _____________________________________________________________________________________ _ 
1914 _____________________________________________________________________________________ _ 
1915 _____________________________________________________________________________________ _ 
1916 ______ . _______ • _____________ • ________________________________________________________ _ 
1917 _____________________________________________________________________________________ _ 
1918 _____________________________________________________________________________________ _ 
1919 __________ :___ ___________ _ __________________ 169,287 123,189 292,476 

::~~:::~::::::::::::::: :::::::::::::::::: :::::: :::::::::::::: :::::::::::::: :::::::::::::: 1922 _____________________________________________________________________________________ _ 
192.1 _____________________________________________________________________________________ _ 
1924.0__________________________________________ 254,162 151,464 405,626 
1925_ ._______ ___ __ __________________________ ____ 203,508 206,622 410,130 
1926_. __________________ ____ __ __________ ________ 148,719 177,720 326,439 
1921..__________________________________________ 138,796 145,668 284,464 
1928..__________________________________________ 124,985 110,249 235,234 
1929____________________________________________ 111,974 82,168 194,142 

Sourc .. of data: 

240,900 
243,700 
246,650 
249,800 
253,200 
257,500 
262,050 
268,300 
276,200 
286,150 
297,600 
314,800 
337,700 
865,000 
889,050 
406,900 
405,500 
328,300 
277,500 
234,600 
194,200 

1924-1929, California Co-operalive Crop Reporling Service, California Crop Reports: 1909-1919, Fourteenlh Ceusus 
of the Uniled States, Statisti .. for California, 1920'71. (Numbers of Irees and vines were com-cried to acres.) 



Year 

1909 _________________ 
1910 _________________ 
191L _______________ 
1912--_______________ 
1913 _________________ 
1914 _________________ 
1915 _________________ 
1916 _________________ 
1917 _________________ 
1918--_______________ 
1919 _________________ 
1920 _________________ 
192L _______________ 
1922 _________________ 
1923 _________________ 
1924 ___ ---___________ 
192"--_______________ 
1926 ______ , __________ 
1927 _________________ 
1928 _________________ 
1929 _________________ 

Souree of data: 

TABLE 4B 

ACREAGES AND TRENDS IN THE ACREAGES OF THE BEARING SUB-TROPICAL FRUITS IN CALIFORNIA, 1909-1929 

In thousa.nds of acres 

Lemons Oranges Grapefruit Walnut. Almonds Grapes Olives Figs Total 

Acraege Trend Acreage Trend Acreage Trend Acraege Trend Aoreage Trend Acraege Trend Acraege 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 -----.-- 73 -------- .3 -------- 24 -------- 20 -------- 325 -------- 14 -------- 5 -------- 473 -------- 13 -------- 81 -------- .4 -------- 26 -------- 19 -------- 324 -----.-. 14 -------. 6 -------- 482 .------- 14 -------- 88 -------- .5 -------- 28 -------- 18 ____ MOO. 322 -------- 14 -------- 6 -------- 489.4 -------- 16 -------- 96 ---Tii- .6 -----34:- 29 -----iii- 17 -------- 320 -------- 14 -------- 6 498.6 19 18 107 103 .7 32 18 -------- 319 13 15 6 6 --iii4:--- 511.7 20 20 113 110 1.0 1.0 34 34 19 19 -------- 318 16 16 6 6 527 524 22 22 115 116 1.0 

r 
1.0 36 38 20 23 -------- 316 17 17 6 6 532 539 23 24 124 123 2.0 1.0 45 43 28 26 -------- 316 18 18 6 7 562 558 27 28 131 131 2.0 2.0 48 48 29 30 ----32:f 320 19 19 9 9 585 587 36 34 145 146 2.0 ,2.0 51 52 30 32 327 19 20 10 10 616 623 41 39 162 157 3.0 3.0 59 66 36 38 346 844 20 21 11 11 677 669 42 42 172 166 4.0 4.0 62 61 41 42 363 372 23 23 11 11 718 721 42 42 175 173 4.0 4.0 66 65 51 49 407 410 24 24 13 14 783 781 43 43 177 177 4.0 4.0 67 67 57 56 433 452 26 26 17 16 824 841 43 43 178 178 4.0 4.0 68 68 61 62 517 516 27 27 21 20 919 918 44 '44 181 181 4.0 4.0 70 70 68 68 598 580 28 28 23 25 1,016 1,000 

44 44 184 184 5.0 5.0 72 73 74 74 646 626 28 28 30 30 1,083 1,064, 
43 44 186 186 6.0 6.0 75 76 86 82 660 652 28 29 37 36 1,120 1,111 
43 43 187 187 8.0 8.0 83 82 89 88 654 652 29 29 42 42 1,136 1,131 
43 43 191 189 9.0 9.0 88 86 92 98 640 635 29 29 47 47 1,139 1,131 

Lemons, oranges, grapefruit, grapes, olives and figs for 1909, Dept. of Com., Bur. of Census, Fourteenth Census of the U. S., 1920: 869, 872, 873. Walnuta and ahoond acreages for 1909 were esti­
mated by dividing the 1909 production by the average production ~er acre for the yee1'81924-1929; 1914-1919, California Co-operative Crop Reporting Service, California Crop Report, 1927: 39; 1919-
1929, California Co-operative Crop Reporting Service, California Crop Report, 1928:45. 



TABLE 5B 

ACREAGES AND TRENDS IN THE ACREAGES,IOF THE BEARING TEMPERATE ZONE FRUITS IN CALIFORNIA, 1909-1929 

In'thousands of acres 

I Cherri .. Pea .. Apricots Apples Peaches Prunes and plUJDB Totals 
Year 

Acreage Trend Acreage Trend Acreage Trend Aoreage Trend Aoreage Trend Ac,...ge Trend Acreage Trend 
---------------------------------

1909 ••••••••••••••••••••••• 5 5 14 14 37 38 35 35 79 62 72 66 242 220 
1910 ••••••••••••••••••••••• ---------. 6 ----.----- 14 ---------- 37 ---------- 35 ---------- 78 ---------. 71 ---------- 241 
191L •••••••••••••••••••••• -.----_.-. 7 ---------- 14 .--------- 36 ---------- 36 ---------- 93 -.----_.-- 77 ------.-.- 263 
1912 ••••••••••••••••••••••• -------.-- 7 ---------. 15 .--------- 36 ---------- 37 ---------- 104 ---------- 84 ---------- 283 
1913 ••••••••••••••••••••••• ---.--_.-. 8 ·······iii· 16 ······-84- 36 ·······ii8- 38 ······iiii· 112 ······-99- 90 ······iiii" 300 
1914 ••••••••••••••••••••••• 8 8 17 36 38 115 98 312 
1915 ••••••••••••••••••••••• 8 8 18 18 41 38 39 39 114 114 108 107 328 324 
1916 ••••••••••••••••••••••• 8 8 18 19 40 40 40 40 114 113 119 114 339 334 
1917 ••••••••••••••••••••••• 8 8 20 20 40 41 42 41 114 110 120 118 344 338 
1918 ••••••••••••••••••••••• 9 9 22 22 41 42 44 43 107 108 120 120 343 344 
1919 ••••••••••••••••••••••• 9 9 23 24 46 46 47 45 103 104 121 121 349 349 
1920 •••••••••••• _ •••••••••• 9 9 29 28 48 49 47 46 103 102 123 123 359 357 
1921 ••••••••••••••••••••••• 9 9 31 32 56 54 50 48 101 104 126 128 373 375 
1922 ••••••••••••••••••••••• 9 9 38 35 61 59 52 50 106 106 134 134 400 393 
1923 ••••••••••••••••••••••• 10 10 41 39 62 62 53 52 109 109 143 143 418 415 
1924 ••••••••••••••••••••••• 10 10 43 43 64 65 .54 53 112 113 154 154 437 438 
1925 ••••••••••••••••••••••• 10 10 47 47 67 68 55 54 119 120 168 167 466 466 
1926 ••••••••••••••••••••••• 11 11 52 51 .72 72 56 55 126 128 187 182 504 499 
1927 ••••••••••••••••••••••• 12 11 56 56 75 76 57 56 142 140 199 195 541 534 
1928 ••••••••••••••••••••••• 12 12 62 62 80 79 57 57 154 142 208 205 573 557 
1929 ••••••••••••••••••••••• 13 13 69 69 82 82 57 57 137 136 212 212 570 569 

Sourc .. of data: 
1909, Dept. of Com., Bur. of Census, CeDBUS of the U. S., Statistics for California, 1'920: 863-869. Cherries and apricots for 1914-1918, California Co-operative Crop Reportin~ Service, Califoroia 

Crop Report, 1927: 39: 1919-1929, California Co-operative Crop Reporting Servioe, California Crop Report, 1928: 45. Pea,., apples, pesohes, prunes and plums for 1914-1928, California Co-operative 
Crop Reporting Servi.e, Califoroia Crop Report, 1927: 39: 1929, California Co-operative Crop Reporting Service, California Crop Report, 1928: 45. 



Year 

ACREAGES AND TRENDS IN THE ACREAGES OF VEGETABLES IN CALIFORNIA, 1909-1929 

In Ihousando of acres 

Celery OniOIl! Cantaloupes CauliHower Lettuce Pe .. White potato .. 

Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreege Trend 
-------1---------------------------'-
1909 _____________________________________________________ , __________ ~ ________________ c _______________________________________________________________________________ .--

1910 _________________________________ ---------- ---------- ---------- --------,- ---------- --------,- ---------- ---------- ---------- ---------- ---------____________________ _ 
191L ______________ , _________________ --------,- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---_______ - ________ _ 
1912 _________________________________ - _________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---_______ - __________________ _ 
1913 _________________________________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ------- __ _ 1914 _______________________________________________________________________________________________________ c __________________________________________________________ _ 

1915 ___________________________________________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -----____ _ 
1916 ________ ~ _______ , ________________ ---------- ---------- ---------- ---------- ---------- ------.--- ---------- ---------- ---------- ---------- ---------- ---------- ----------
1917 _________________________________ ---------- ---------- ---------- .--------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------1918 _____________________________________________________________________________________________ _ J ________ ---------- ---------- ---------- ---------- ---------- ---- _____ _ 

~g~::::::::::::::::::::::: ~ : 1~ 18 ~~ ~ ~ ~ 1: tg g : ~g ~~ 
m~::::::::::::::::::::::: : : t~ ~~ i! !~ ~ ~ !i ~i t! i~ !i i! 
1923_______________________ 6 6 6 8 40 .38 7 7 38 36 11 13 46, 50 
1924_______________________ 6 ~ 1 8 38 40 1 8 48 50 11 15 44 46 
1925_______________________ 6 8 9 9 44 42 10 9 65 61 19 19 44 46 
1926 _______________________ . 8 8 10 10 46 45 9 11 16 70 28 24 52 50 
1927_______________________ 8 9 10 10 44 46 13 12 72 79 27 .28 56 55 

m~::::::::::::::::::::::: g 9 10 10 50 48 14 12 87 84 32 32 56 60 



TABLE 6B-Continued 

ACREAGES AND TRENDS IN THE ACREAGES OF VEGETABLES IN CALIFORNIA, 1909-1929 

In t,housands of acres 

Asparagus Sweet potatoea Tomatoes Spinach Watermelona All othera Total 
Year 

Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Acreage Trend 
--------1------------------------------------------
1909_______________________ __________ __________ __________ __________ __________ __________ __________ __________ __________ __________ __________ __________ 152 
1910 ________________________________________________________________________________________________________________________________________________________ _ 
19IL _______________________________________________________________________________________________________________________________________________ c _______ _ 
1912 ____________________________________________________________________________________________________________________________________ , ___________________ _ 

m:::::::::::::::::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: :::::::::: 1915 ________________________________________________________________________________________________________ ~ ______________________ . ________________________ _ 
1916 ____________________________________ • ___________________________________________________________________________________________________________________ _ 
1917 ________________________________________________________________________________________________________________________________________________________ _ 
1918 _______________________________________________________________________________________________________ ~ ________________________________________________ _ 

1919_______________________ 17 17 8' 8 54 36 4 4 6 6 31 31 249 
1920_______________________ 20 19 8 8 40 34 4 4 6 7 33 33 260 
192L ______________ :_______ 21 21 8 8 14 31 6 6 9 8 35 36 237 
1922_______________________ 22 22 8 8 31 31 7 7 10 9 38 38 284 
1923_______________________ 28 28 6 7 44 35 10 8 8 10 38 39 280 
1924_______________________ 30 33 6 8 38 39 7 9 12 10 39 41 286 
1925_______________________ 41 40 9 9 42 43 12 10 10 11 45 44 320 
1926_______________________ 56 48 12 11 45 46 12 12 13 12 45 45 382 
1927_______________________ 58 56 12 12 52 48 12 13 10 12 48 47 421 
1928_______________________ 60 59 12 12 48 51 13 14 12 12 49 49 425 
1929_______________________ 60 60 12 12 53 52 17 16 14 12 57 53 471 

Sou .... of data: 

152 
160 
170 
180 
190 
200 
210 
220 
230 
240 
242 
249 
258 
268 
281 
298 
331 
368 
406 
436 
460 

Potatoes and sweet potatoes, 1919-1921, California CO-OpOrative Crop Reporting Servi~e, California Crop Report 1925: 8-9; 1922, California Co-operative Crop Reporting Service, California Crop 
Report 1926: 7-8; 1923, California Co-operative Crop Reporting Service, California Crop Report, 1927: 8; 1924-1928, California Co-operati,e Crop Reporting Service, California Crop Report 1928: 10; 
1929, California Co-operative Crop Reporting Service, Summary of California Annual Field Crop Report, Nov. 13, 1929. 

Vegetables, other than potatoes, 1919, California C()ooperative Crop Reporting Service, California Crop Report 1923:14; 1920, California Co-operative Crop Reportin~ Service, California Crop Re­
port, 1924: 19; 1921-1923, California C<>-operative Crop Reporting Sel'V1ce, California Crop Report 1925: 29; 1924, California C()ooperative Crop Reporting Service, Califorrua Crop Report, 1926: 13-14; 
)925-1927, California C<>-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 Ce .. DB, Thirteenth CeMus of the U. S., Statistics for California 1910: 650. (Potato .. and aweet potatoes and yaw were added to "an other vegetabl ..... ) 
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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 thoUllBnds of ...... 

Sugar beets Cotton Beans Total 
'year - ---

Acreage Trend Aereage Trend Aereage Trend Aereage Trend 
--------------------

1909 _________________ 
83 83 

---~------ ---------- 270 278 353 361 1910 _________________ 83 88 9 8 240 266 332 362 1911. ________________ 99 100 12 10 322 264 433 374 1912 _________________ III 107 9 16 228 260 348 383 1913 _________________ 128 115 14 24 197 300 339 439 1914 _________________ 104 118 47 36 344 388 495 542 1915 _________________ 123 134 39 61 458 424 .620 619 1916 _________________ 159 146 52 80 433 486 644 712 1917 _________________ 190 149 136 126 5S9 520 915 795 1918 _________________ 120 136 181 171 592 512 893 819 1919 _________________ 107 123 185 198 472 440 764 761 1920 _________________ 123 110 275 210 300 368 698 688 1921. ________________ 121 97 140 206 272 320 633 623 1922 _________________ 57 81 202 200 324 286 683 667 1923 _________________ 
61 71 233 188 299 268 693 627 1924 _________________ 84 68 129 174 206 260 419 602 1926 _________________ 76 66 172 169 240 260 488 49S 1926 _________________ 46 58 162 168 305 276 613 602 1927 _________________ 69 54 128 176 296 297 483 627 1928 _________________ 49 60 218 200 307 316 674 666 1929 _________________ 48 48 309 224 334 328 691 600 

Sou .... 01 data: 

Cali~o~ ~:' ~::~~2!~~~19~!':9¥7~C~nr.;!~.;:.~~1~~6r~lif~:~~:;;:~&"Jio~~~ 
1928: 9-10; 1928-1929, California Co-operative Crop Reporting Service, Summary of California Annual Field Crop Re-
port, January 2, 1930. _ 

Cotton, 1910-1918, Yearbook of the U. S. Dept. of Agr. 1918: 532; 1919-1923, California Co-operative Crop Re~ 
Som .. , California Crop Report 1924: 10-11; 1924-1927, California Co-operative Crop Reporting Service, Califorma Crop 
Report 1928: 9-10. . -

Beans, 1909-1917, estimated on basis of average yield per acre for the years 1918-1926, divided into total production 
for the yea", 1909-1917; 1918, Yearbook of the U. S. Dept. of Agr. 1918: 668; 1919-1923, California Co-operative Crop 
Reporting Servi .. , California Crop Report 1924: 10-11; 1924-1927, California Co-operative Crop Reporting Serviee, Cali­
fornia Crop Report 1928: 9; 1928-1929, California Co-operative Crop Reporting Service, Summary of California Annual 
Fi.ld Crop Report, January 2, 1930. 

13-80874 
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TABLE 88 

ACREAGES AND TREND OF THE TOTAL ACREAGE OF HAY CROPS HARVESTED IN 
CALIFORNIA, 1909-1929 

Year Alfalfa 
acreage 

In thousands of acres 

Grain 
hay 

acreage 

Other 
tame hay 
acreage 

Wild hay 
acreage 

Total 

Aereage 'rrend 

1909__________________________ 484 1,605 161 253 2.503 2.492 
1910__________________________ ____________ ____________ ____________ ____________ ____________ 2,411 
1911__________________________ ____________ ____________ ____________ ____________ ____________ 2.415 
1912__________________________ ____________ ____________ ____________ ____________ ____________ 2,376 
1913 ___________________________________________________________________________ '___________ 2,345 
1914 ______________________________________ .. ___________ ____________ ____________ ____________ 2,308 
1915__________________________ ____________ ____________ ____________ ____________ ____________ 2.274 
1916 ______________________________________ ,___________ ____________ ____________ ____________ 2,238 
1917__________________________ ____________ ____________ ____________ ____________ ____________ 2,205 
1918 ________________________________________________________________________________ :_____ 2,160 
1919__________________________ 719 1,085 156 178 2,138 2,161 
1920__________________________ ____________ ____________ ____________ ____________ ____________ 2,148 
192L_________________________ ____________ ____________ ____________ ____________ ____________ 2,155 
1922__________________________ ____________ ____________ ____________ ____________ ____________ 2,155 
1923__________________________ ____________ ____________ ____________ ____________ ____________ 2,122 
1924__________________________ 964 892 118 114 2,088 2,075 
1925__________________________ 971 694 112 148 1,925 1,975 
1926__________________________ 981 616 102 150 1,849 1,904 
1921-_________________________ 1,001 546 102 147 1,796 1,850 
1928_ _________________________ 1,011 546 97 150 1,804 1,893 
1929__________________________ 991 759 102 150 2,002 1,948 

Soure .. of data: 
1909, 1919, Dept. of COIll-, 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, Celifornia Crop Report 1928: 12: 1929, Cali­
fornia Co-operative Crop Reporting Service, California Crop Report, August I, 1929. 

TABLE 98 

ACREAGES AND TREND Of THE TOTAL ACREAGE OF THE CEREAL CROPS HARVESTED 
IN CALIFORNIA, 1909-1929 

In thousands of .. res 

Sorg~um 
Total 

Year Rice Corn Wheat Barley Oats 
acreage BCreage grains acreage acreage acreage acreage Acreage Trend 

---------------------
1909 _________________ 

---------- 50 44 426 1,195 200 1,915 2,281 1910 _________________ 
---------- 50 550 1,500 200 2,238 1911 _________________ 
---------- 51 480 1,450 210 2,221' 1912 _________________ 2 52 370 1,392 200 2,218 

1913 _________________ 6 55 300 1,275 210 2,213 1914 _________________ 
15 60 400 1,402 220 2,222 1915 _________________ 34 64 440 1,300 211 2,214 1916 _________________ 55 64 350 1,190 200 2,210 1917 _________________ 
80 75 375 1,350 196 2,226 1918 _________________ 106 85 ------iiiif 506 1,320 175 

----2~ii93-
2,235 1919 _________________ ISS 149 '1,087 987 147 2,230 1920 _________________ 162 139 150 714 1,250 155 2,570 2,215 192L ________________ 

135 116 140 557' 1,188 140 2,276 2,197 192L _______________ 140 116 130 712 1,129 150 2,377 2,176 1923 _________________ 
106 128 135 748 1,095 162 2,374 2,157 1924 _________________ 
90 82 84 377 698 86 1,417 2,140 1925 _________________ 103 81 88 603 1,040 151 2,066 2,132 

1926 _________________ 149 77 96 653 1,080 156 2,211 2,115 1927 _________________ 
160 77 130 812 994 147 2,320 2,125 

1928 _________________ 132 75 125 780 1,044 154 2,310 2,123 1929 _________________ 95 82 115 680 992 145 2,109 2,131 

Sourees of data: 
Rice, corn, sorghum grains and oats for 190H918, Yearbook of the U. S. Dept. of Agr. for the various years: 1919-

1923, California Co-operative Crop ReportinltService, California Crop Report 1924: 10-11: 1924-1927, California Co­
operative Crop Reporting Servi.e, California Crop Report 1928: 9-10: 1928, 1929, California Co-operative Crop Report-
109 Servi.e, Summary of California Annual Field Crop Report, January 2, 1930, 

Wheat and harley for 1909-1925, California Co-operatlve Crop Reportiug Service, California Crop Report 1925: 11: 
1926, 1927, Celilornia Co-operative Crop Reporting Service, California Crop Report 1927: 7: 1928, 1929, California Co­
oDerauve Cron ReoortinR Service. Summarv of California Annual Field OrOD Reoort. January 2. 1930. 



TABLE lOB 

ACREAGES AND TRENDS IN THE ACREAGES OF ALL LAND IN FARMS IN THE SAN JOAQUIN VALLEY, 1909-1929 

Crop land harv .. ted Non-bearing orohard Olher improved land Woodland in farms Other land in farms Tolalland in farms 
Years 

Acreage Trend Acreage Trend Acreage Trend' Aoreage Trend 1 Aoreage Trend' Acreage Trend 

1909 _____________________ 1,636,690 1,692,300 2,095,274 2,034,190 641,865 641,865 2,732,461 3,183,135 ------------ ------------ 7,106,290 7,551,490 1910 _____________________ ------------ 1,675,700 ------------ ------------ ------------ 2,027,600 ------------ 638,862 ------------ 3,186,138 .----------- 7,528,300 1911 _____________________ -----------. 1,675,800 ----------.- --------.--- .----------- 2,004,325 ------------ 635,859 -.---------- 3,188,141 .----------- 7,504,125 1912 _____________________ ------------ 1,684,700 ------------ ------------ .----------- 1,946,775 ------------ 632,856 ------------ 3,217,144 .----------- 7,481,475 1913 _____________________ ------------ 1,700,600 --------.-.- ------------ .----------- 1,907,200 -----.------ 629,853 ------------ 3,220,147 ------------ 7,457,800 1914 _____________________ ----------.- 1,723,500 ------------ ------------ .----------- 1,835,335 ------------ 626,850 ------------ 3,248,150 ------------ 7,433,836 1915 _____________________ ------------ 1,757,000 ------------ ------------ ------------ 1,778,010 ------------ 623,847 ------------ 3,236,153 -----.------ 7,395,010 1916 _____________________ ------------ 1,792,400 ------------ ------------ ------------ 1,718,250 ------------ 620,844 ------------ 3,229,156 ------------ 7,360,650 1917 _____________________ ------------ 1,832,300 ------------ ------------ ------------ 1,654,315 ____ PM_PM_oM 617,841 ------------ 3,247,159 ------------ 7,351,616 1918 _____________________ ------------ 1,884,200 ------Oi,029- 1,562,145 614,838 3,263,162 7,324,345 1919 _____________________ 2,078,754 1,948,800 ------02,030- --"i,"5-ii,iio4- 1,367,985 -----588,352" 611,836 ---a;2ii,iiiiii- 3,288,165 -- -7;520.iio5" 7,308,815 1920 _____________________ --------.--. 1,997,000 _.---------- 103,963 ------------ 1,253,084 ------------ 608,832 ------------ 3,301,168 ------------ 7,264,047 192L ___________________ ------------ 2,019,700 ------------ 120,170 ------------ 1,176,095 ------------ 605,829 ------------ 3,329,171 --._-------- 7,250,965 1922 _____________________ ------------ 2,034,500 ------------ 132,017 ------------ 1,109,573 ------------ 602,826 ------------ 3,347,174 ------------ 7,226,090 1923 _____________________ -.---------- 2,043,800 -----liio.iiiiii- 137,923 
---i,a-15;iiiii-

1,070,027 
----"606;iiiS" 

599,823 
- --3,ii07,:i97" 

3,350,177 ------------ 7,201,750 1924 _____________________ 1,774,918 2,075,700 132,050 993,260 596,820 3,363,180 6,944,110 7,161,010 1925 _____________________ 2,187,996 2,138,400 116,019 112,328 ------------ 923,000 ------------ 572,000 ------------ 3,380,000 ------------ 7,125,728 1926 _____________________ 2,184,045 2,204,100 81,511 82,856 ------------ 845,000 --.--------- 572,000 ------------ 3,380.000 ------------ 7,083,956 
1927 _____________________ 2,359,832 2,275,100 51,330 55,878 ------------ 770,000 ------------ 559,000 ------------ 3,419,000 ------------ 7,078,978 
1928 __ c __________________ 2,402,984 2,336,200 33,234 38,468 ------------ 715,000 ------------ 559,000 ------------ 3,432,000 ------------ 7,080,668 
1929 _____________________ 2,376,899 2,384,200 29,335 30,767 ------------ 637,000 -----------. 546,000 ------------ 3,432,000 ------------ 7,029,967 

• For the years 1925-1929, .. reage figures were not available, hut the trend in acreage W88 extended over theae years. 

Sou", .. of data: 
Figur .. for crop land harvealed and non-bearinj! orohard were obtained Irom Tabl •• 23 and 2B. Other improved land, woodland in farms, and olher land in farms for the years 1909, 1919 and 1926 

were obtained from Dept. of Com., Bur. of Census, eo ..... of the U_ B., Slatiati .. for California, 1910, 1920 and 1926_ 
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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 Orang .. Grapefrui~ WalnulB Almonds Grapes Olives Figs To~.' 
Yeara 

Aereage Trend Aereage Trend Aereage Trend Acreage Trend Aereage Trend Acreage Trend Acreage Trend Acreage Trend Aereage Trend 
------------------------------------------------

1909 _________________ 679 675 10,913 10.700 517 510 352 350 2,747 2,700 160,246 160,000 2,154 2,100 4,841 4,750 182,449 181,785 1910 _________________ 
-.------ 760 -------- 11,000 -------- 655 -------- 450 -------- 3,500 -------- 165,000 -------- 2,550 -.-.---- 5,500 -------- 189,315 19IL ____________ , ___ 
-.------ 850 -------. 13,500 -------- 600 -------- 560 -------- 4,250 -------- 170,000 -------- 3,000 -------- 6,500 -------- 199,250 1912 _________________ -------- 950 -------- 15,000 -------- 650 -.------ 650 -------- 5,000 -------- 177,600 -------- 3,450 -------- 7,500 -------- 210,700 1913.0 _______________ 
-------- 1,035 -------- 16,500 -----.-- 690 -------. 750 -------. 5,800 -------- 182,500 ... _------ 3,900 -----.-- 8,750 ----._-- 219,925 1914 _________________ -------- 1,125 -------- 17,800 -------- 740 -------- 850 -------- 6,575 -------- 189,000 -------- 40400 -------- 9,750 -------- 230,240 1915 _________________ 
-------- 1,225 -------- 19,250 -------- 790 -------- 975 -------- 7,300 -------- 195,000 -------- 4,825 -------- 10,750 -------- 240,115 1916 _________________ -------- 1,325 -----.-. 20,800 -.------ 830 -------- 1,100 -------- 8,100 -------- 202,500 -------- 5,300 -------- 12,000 -------- 251,955 1917 _________________ -------- 1,425 -------- 22,250 -------- 885 -------- 1,200 -------- 8,900 -------- 209,000 -------- 5,750 -------- 13,000 -------- 262,410 1918. ________________ 
-------- 1,575 -------- 23,750 ----._-- 930 

--i:434-
1,300 ----_.-- 9,650 

22a:38S-
217,500 ____ a_a. 6,200 -------- 14,000 -------- 274,905 1919 _________________ 1,605 1,730 25,131 26,000 -------- 980 1,625 -------- 10,400 235,000 -------- 6,700 -------- 15,250 284,885 297,685 1920 _________________ 

-------- 1,900 -------- 28,450 -------- 1,028 -------- 2,200 -------- 11,200 -------- 257,500 -------- 7,125 -------- 16,500 -------- 325,903 
192L ________________ -------- 2,175 -------- 31,150 -------- 1,070 -------- 2,850 -------- 12,000 ----_.-- 285,000 -------- 7,600 -------- 17,500 -------- 359,345 1922 _________________ ____ a_a. 2,415 -------- 33,750 -------- 1,120 -------- 3,575 -------- 12J75 -------- 320,000 -------- 8,050 -------- 18,500 -------- 400,185 1923 ________________ 

._------- 2,630 -_ ... _---- 36,500 
---1:2is-

1,170 -------- 4,350 
-T(32S-

13,400 
aTu.888-

361,500 
--il:is8-

8,500 
-"20:880-

20,000 
462:669-

448,050 1924 _________________ 2,914 2,825 39,231 39,000 1,195 5,058 5,000 14,000 407,300 9,100 22,500 500,920 1925 _________________ 
3,015 2,925 40,193 40,250 1,209 1,210 5,624 5,500 14,231 14,700 460,495 440,000 9,617 9,125 23,538 26,500 557,922 540,210 1926 _________________ 
2,970 2,975 42,192 41,500 1,209 1,210 5,883 6,050 15,136 15,500 488,353 466,000 9,766 8,900 31,897 34,000 597,406 576,135 1927 _________________ 2,997 2,990 42,380 42,000 1,211 1,210 6,206 6,800 16,861 16,000 493,493 480,000 7,538 8,800 41,259 40,500 611,945 598,300 1028 _________________ 
2,094 3,000 42,583 42,500 1,203 1,210 8,159 7,700 17,203 15,800 483,659 475,000 7,945 9,500 58,217 45,000 621,963 599,710 1929 _________________ 
2,964 3,030 42,407 42,450 1,215 1,200 8,661 .8,500 14,841 15,200 467,429 461,500 11,667 11,600 43,163 46,250 592,437 589,700 

Sourc .. of data: 
1909, Dep~. of Com., Bur. cf Censul, Thirreen~h Censuo of the U. B., B~~iatics for California, 1010: 650-655; 1910-1929, Yearly Crop PeporlB of the California Co-~perative Crop Reporting Service. 
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TABLE 12B 

ACREAGES AND TREND OF THE TOTAL ACREAGE OF THE BEARiNG TEMPERATE ZONE 
FRUITS IN THE SAN JOAQUIN VALLEY, 1909-1929 

Year Cherri .. 
acreage 

Prun.. Total 
Pears Apricots Apples Peach.. and 

acreage acreage acreage acreage plums 
acreage Acreage Trend 

------I---------f-------------
1909 ••••••••• ______ ._ 263 502 6,044 1,537 43,204 6,242 57,792 1910 ______________________________________________________________________ • __________ • ____ _ 
1911. ____________________________________________________________________ ~ ________________ _ 
1912 ______________________________________________________________________________________ _ 
1913 _____________________ " ________________________________________________________________ _ 
1914 ________________ • ___________________________ ! ______________ . __________________________ . 
1915. ________________________ • ______ : ____________________ • ________________________________ _ 
1916 ______________________________________________________________________________________ _ 
1917 ______________________________________________________________________________________ _ 
1918 ______________________________________________________________________________________ _ 
1919_________________ 245 1,279 6,287 4,905 49,301 7,352 69,369 1920 ______________________________________________ • _. _____________________________________ _ 
1921. _____________________________________________________________________________________ _ 
1922 ___________________________________________ " __________________________________________ _ 
1923 ______________________________________________________________________________________ _ 

1924_________________ 275 2,802 12,697 3,682 62,214 24,829 106,499 
1925_________________ 290 3,317 14,919 4,431 67,084 28,433 118,474 
1926_________________ 310 5,084 16,625 4,505 65,006 30,059 121,589 
1927.._______________ 330 3,771 19,743 3,712 81,168 25,163 133,887 
1928_________________ 200 3,926 21,400 3,647 74,831 26,327 130,331 
1929 _____________ .___ 250 3,998 19,827 3,632 60,000 26,255 113,962 

Sou ..... of data: 

57,400 
58,400 
59,400 
60,600 
62,100 
63,200 
64,300 
65,700 
67,100 
69,800 
73,300 
78,100 
84,100 
91.300 
99,500 

107,200 
114,500 
120,400 
124,000 
125,300 
125,200 

1909, Dept. of Com., Bur. of Ceusus, Thirteenth Census of the U. S., Statistics for California, 1910: 650-655: 1919, 
Dept. of Com., Bur. of Census, Fourteenth Census of the U. S., Statistics for California, 1920: 87-92; 1824-1929, Yearly 
Crop Reports of the California Co-operative Crop Reporting Servioe. 

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 
Yea, ~.!: Swe:!r=toea ~~~,:PS 1 _____ ;-___ _ 

Acreage Trend 

1909_____________________________ 23,269 3,935 14,189 41,393 1910 __________________________________________________________________________ • _________ _ 
1911. ___________________________________________________________________________________ _ 
1912 ____________________________________________________________________________________ _ 
1913 ____________________________________________________________________________________ _ 
1914 ____________________________________________________________________________________ _ 
1915 ____________________________________________________________________________________ _ 
1916 _________________________________________________________________________ • __________ _ 
1917 ____________________________________________________________________________________ _ 
1918 ____________________________________________________________________________________ _ 
1919_____________________________ 24,000 4,800 25,500 64,300 
1920_____________________________ 29,000 5,300 ___________________________ _ 
1921_____________________________ 32,000 6,400 ___________________________ _ 
1922_____________________________ 33,000 5,800 ___________________________ _ 

!!~::::::::::::=::::::::::::::: ~:ggg H~ :::::::::::::: :::::::::::::: 
1926_____________________________ 21,000 10,000 -------37,300- -------ii8~300-
1927..___________________________ 25,000 9,500 34,300 68,800 

l~~::::::::::::::::::::::::::::: ~~:ggg ::= ~::~gg ~::gg 
Sou ..... of cbta: 

42,874 
45,750 
48,750 
51,425 
54,100 
56,600 
58,825 
60,750 
62,750 
64,100 
64,900 
65,150 
65,009 
64,875 
64,950 
64,750 
65,700 
65,900 
65,550 
65,725 
67,050 

1909, Dept .. of Com., Bur. of Census, Thirteenth ·Census of the U. S., Statistics for Califo""" 191Q: 650-655; 1919-
1929, Yearly Crop Reports of the California Co-operative Crop Reporting Service, 
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TABLE 14B 

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 
Yean 

Acreage Trend Acreage Trend Acreage Trend Acreage Trend -------1---------------________ _ 
1909_________________ 2,105 
1910 __________________________ _ 
19IL ________________________ .-
1912 __________________________ _ 
1913 __________________________ _ 
1914 __________________________ _ 
1915 __________________________ _ 
1916 __________________________ _ 
1917 __________________________ _ 
1918 __________________________ _ 
1919_________________ 3,000 
1920 __________________________ _ 
1921 __________________________ _ 
1922 __________________________ _ 
1923 __________________________ _ 

1924_________________ 1,800 1925 __________________________ _ 
1926 __________________________ _ 
1927 __________________________ _ 
1928 __________________________ _ 

1929_________________ 8,000 

Sources of data: 

2,105 
2,175 
2,250 
2,325 
2,400 
2,500 
2,600 
2,700 
2,800 
2.900 
2,850 
2,700 
2,500 
2,300 
2,200 
2,500 

'3,000 
3,650 
4,300 
5,090 
5,900 

14,942 

---48;000-
28,000 
29,000 
40,000 
51,000 
41,000 
69,000 
76,000 
64,000 
61,000 
61,000 

14,942 
18,000 
21,500 

.24,750 
28,000 
31,400 
34,750 
38,000 
41,250 
42,000 
40,000 
36,000 
36,000 
39,000 
45,500 
55,750 
62,000 
66,000 
66,000 
65,900 
65,750 

____ Me_MM. 

----------
------------------------_ ... _---
----------
----------
----------
----------
----------

5.500 
21,000 
3,500 
2,500 
9,000 

37,800 
96,600 

109,300 
79,800 

151,900 
250,000 

---------- 17,047 17,047 
---------- ---------- 20,175 
____ Mae_e. -.-----.-. 23,750 
---------- ---------- 27,075 
---------- ---------- 30,400 
-.-------- -.---.---- 33,900 
---------- ---.---.-- 37,350 
---------- ---------- 40,700 
---------- ---------- 44,050 
---------- -----.---- 44,900 

11,000 56,500 53,850 
10,000 48,700 
10,000 48,500 
12,000 53,300 
25,000 72,700 
50,000 80,600 108,250 
76,500 141,500 
98,000 167,650 

122,000 192,300 
148,000 218,990 
174,000 319,000 245,650 

1909, Dept. of Com., Bur. of Census, Thirtaenth Census of the U, S., Statistics for California, 1910: 65~55; 1919-
1929, Yearly Crop Reports o( 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 Aoreage Trend Aereage Trend Aoreage Trend Acreage Trend 
=01 
p.. 
>'3 
l1;l 

1909 __________________________ 
239,109 239,000 265,447 265,447 12,347 12,347 39,402 39,402 .556,305 556,106 

~ 1910 __________________________ 
.------------- 260,000 -------------- 254,000 -.------------ 12,000 -------------- 36,500 -.--.-.------- 562,500 1911 __________________________ 
.------------- 280,000 -.-----------. 245,000 -------------. 11,625 -------------- 33,600 -------------- 570,225 1912 __________________________ 
---------.---- 300,000 -----.---.-.-. 234,500 -------------- 11,300 -------------. 30,750 ---.--------.- 576,550 Sl 1913 __________________________ 
-------.-.--_. 321,500 -------------- 225,000 -----------.-. 10,950 -------------- 27,800 -------------- 585,250 IS 1914 __________________________ 
.------.------ 340,000 -.--_.-.-.---- 216,000 -----.-------- 10,600 -------------. 26,000 -------------- 590,600 Q 1915 __________________________ 
.--------.---- 364,000 -----.---.---- 205,000 ---------.---- 10,250 -----------.-- 22,300 -------------- 601,550 

~ 1916 __________________________ 
.------------- 384,000 -------------- 196,600 -------------. 9,900 -------------- 19,300 -------------- 608,700 1917 __________________________ 
-------------- 405,000 -------------- 186,000 -----.-------- 9,650 -------------- 16,500 -------------- 617,060 0 1918 __________________________ 
-------------- 425,000 -------i66,000- 176,000 ---------8,000- 9,250 --------io.soo- 13,750 

------632~700-
624,000 Z 1919 __________________________ 447,000 440,000 166,000 9,125 11,800 626,925 

1920 ______________________ • ___ 453,000 452,500 159,000 160,000 9,000 9,100 10,300 10,750 631,300 632,350 t::I 
1921. ___________ " _____________ 456,000 455,000 163,000 152,000 9,200 8,990 10,000 9,800 628,200 625,790 

~ 1922 __________________________ 455,000 460,000 148,000 146,000 9,300 9,050 10,000 8,600 622,300 623,650 
1923 __________________________ 459,000 452,500 139,000 139,000 7,800 9,400 8,000 7,500 613,800 608,400 t' 1924 __________________________ 447,000 450,000 131,000 129,000 11,000 9,800 2,900 7,000 591,900 695,800 

~ 1925 __________________________ 453,000 450,000 117,000 114,000 11,500 9,475 9,800 8,000 591,300 581,475 
1926 __________________________ 449,000 455,000 94,000 100,000 7,300 8,600 9,700 8,450 560,000 572,050 ~. 1927 __________________________ 459,000 457,500 87,000 100,000 7,400 7,900 8,600 8,500 561,900 573,900 
1928 __________________________ 464,000 454,000 84,000 114,000 7,500 7,700 7,400 8,260 562,900 683,950 Z 
1929 __________________________ 436,000 445,000 171,000 136,000 8,500 7,990 7,400 7,750 622,900 596,740 ~ 

Sourc .. of data: 
1909, Dept. of Cmn., Bur. of CeDBUB, Thirteenth Census of the U. S., Stetistiea for California, 1910: 650-655; 19i1l-1929, Yeerly Crop ReporlAl of the California Co-Ope,ative Crop Reportiog ServiCe. 



TABLE 168 

ACREAGES AND TRENDS IN THE ACREAGES OF THE CEREAL CROP HARVESTED IN THE SAN JOAQUIN VALLEY, 1909-1929 

Corn SorghUlDJl Wheat Barley Oat. Rice Total 
Year 

Acresge Trend Acreage :!'rend Acreage Trend Acreage Trend Acreage Trend Acreage Trend Aoreage Trend· 
---------------------------------------

1909 _______________________ 
11,976 11,976 29,385 29,385 192,725 248,000 452,489 452,489 95,129 95,129 -------.-- ---------- 781,704 836,979 1910 _______________________ ---------- 16,000 33,500 215,000 445,000 90,000 ---------- ---------- ---------- 799,500 1911 _______________________ 

---------- 20,500 37,750 192,500 439,000 84,500 ---------- ---------- ---.------ 744,250 1912 _______________________ 
---.-----. 25,000 42,250 179,000 433,000 79,000 ---------- ---------- ---------- 758,250 1913 _______________________ ---------- 29,250 46,500 172,500 427,000 73,500 - ... -------- ---------- ---------- 748,750 1914 _______________________ 
---------- 33,750 50,750 174,000 422,500 68,000 ---------- -_ .. _------ ---------- 749,000 1916 _______________________ -.-------- 38,000 55,250 180,000 419,000 62,500 ---------- ---------- ---------- 754,750 1916 _______________________ 
---------- 42,000 59,500 191,000 415,000 57,000 ---------- ---------- ---------- 764,500 

1917 _______________________ ---------- 47,000 64,000 206,000 410,000 51,750 ---------- ---------- ---------- 778,750 1918 _______________________ ---------- 50,500 
---72~6iiii-

67,500 
--4-07.000-

226,000 
--3-99,Oiiii-

415,000 
---4-1~000-

47,500 ----6,OiiO- ----i;~550- --98-I~oiiii-
806,50u 1919 _______________________ 

55,500 50,500 69,000 243,000 420,000 44,000 832,050 
1920 _______________________ 52,000 47,000 68,500 68,500 264,000 263,000 465,000 430,000 45,000 43,600 6,000 4,700 900,500 846,700 
1921 _______________________ 37,000 40,250 66,500 67,500 175,000 255,000 427,000 427,000 41,000 44,000 2,300 3,250 748,800 .837,000 1922 _______________________ 

30,000 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 1923 _______________________ 37,000 32,250 69,000 67,500 328,000 247,000 399,000 367,500 60,000 44,750 1,300 1,100 884,300 750,100 1924 _______________________ 
36,000 34,250 40,000 49,500 127,000 240,000 233,000 330,000 34,000 44,000 100 900 470,100 698,650 1925 _______________________ 
33,000 33,000 42,000 47,000 230,000 242,500 357,000 325,000 62,000 45,000 300 2,450 714,300 694,950 

1926 _______________________ 30,000 31,000 43,000 49,500 217,000 250,000 830,000 320,000 46,000 45,500 3,100 5,900 669,100 701,900 
1927 _______________________ 80,000 30,500 64,000 52,500 333,000 262,500 307,000 320,000 44,000 46,000 13,000 9,500 791,000 721,000 
1928 _______________________ 28,000 30,750 62,000 65,250 315,000 280,000 332,000 319,000 48,000 45,500 13,300 11,950 798,300 742,450 
1929 _______________________ 33,000 31,000 44,000 58,000 250,000 300,000 283,000 312,500 42,000 45,000 13,000 13,300 665,000 759,800 

Soure .. 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 Report. of the California ClHlperative Crop Reporting Service. 
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TABLE 17B 

ACREAGES AND TRENDS IN THE ACREAGES OF THE BEARING SUB-TROPICAL FRUITS IN THE SACRAMENTO VALLEY, 1909-1919 

Lemons Oranges Grapefruit Walnuts Almonds Grap .. Olives Figs Total 
Year 

Aoreage Trend Acreage Trend Acreage Trend Acreage Trend Aoreage Trend Aoreage Trend Aoresge Trend Aoreage Trend Aoreage Trend ~ ------------------------------------------------'--- --- to3 
1;;1 1909 _________________ 

85 85 2,442 2,442 10 10 471 471 8,954 8,954 33,612 33,612 2,351 2,351 976 976 48,901 48,901 0 1910 _________________ ~ __ • ____ M 100 M42 10 525 9,800 33,050 2,700 1,000 49,627 "!I 191L _______________ 
-------- 175 2,442 10 600 10,800 32,450 3,125 1,100 50,702 

~ 
1912 _________________ -------- 200 2,442 10 700 11,800 31,800 3,525 1,175 51,652 1913 _________________ 

-------- 275 2,450 10 800 12,800 31,300 3,950 1,250 52,835 1914 _________________ 
-------. 325 2,455 10 900 13,800 30,700 4,375 1,325 53,890 Q 1915 ________________ 
-------- 400 2,460 10 1,000 14,750 30,100 4,800 1,400 54,920 II> 1916 _________________ 
-------- 450 2,475 11 1,100 15,700 29,550 5,200 1,500 55,986 to3 1917 _________________ 500 2,500 11 1,200 16,700 28,950 5,625 1,600 57,086 .... -------- -------- 0 1918 _________________ -------- 580 --2;500- 2,525 -----i2- 11 --i;40ii- 1,300 17,700 -"27;84i- 28,600 6,0211' 1,700 58,441 Z 1919 _________________ 

643 643 2,700 12 1,350 18,700 28,600 6,450 1,775 80,230 1920 _________________ 
-------- 700 2,950 50 1,300 19,700 29,300 6,875 1,850 62,725 

~ 
192L _______________ 

-------- 725 3,300 60 1,300 20,700 30,300 7,300 1,925 65,610 1922 __________ ~ ______ 
-------- 750 3,650 75 1,300 21,700 31,550 7,700 2,000 68,725 1923 _________________ 0 ______ - 800 --4;480- 3,950 -----7ii- 75 1,300 -"23;784- 23,000 -34;053" 33,000 --"8;598- 8,100 --"2;20f 2,100 72,325 t' 1924 __ ~ ______________ 846 846 4,125 76 1,120 1,300 24,900 34,800 8,350 2,150 75,159 76,547 

~ 1925 _________________ 844 844 4,240 4,100 75 75 1,455 1,400 28,358 27,450 37,772 36,600 8,495 8,650 2,121 2,200 83,360 81,319 1926.. _______________ 875 875 3,816 3,950 95 95 1,632 1,632 32,549 30,800 38,430 38,000 9,017 9,000 2,144 2,250 88,558 86,602 Il:: 1927 _________________ 
866 866 3,667 3,825 96 96 1,830 1,830 33,926 33,800 38,139 39,200 9,199 9,500 2,462 2,300 90,185 91,417 1;;1 1928 _________________ 843 843 3,839 3,700 86 86 2;139 2,075 35,182 35,182 40,535 40,100 10,661 9,975 2,442 2,400 95,727 94,361 Z 1929 _________________ 843 843 3,858 3,600 86 86 2,322 2,300 35,893 35,893 41,674 40,950 10,246 10,400 2,587 2,587 97,509 96,659 to3 

SoUI'CeI 01 data: 
1909, Dept. of Com., Bur. of CeIllUS, CeIl8Ull of the U. S., Statistics for California, 1910: 65D-655, Tabl. 4; 1919-1929, dsta furnished by ollie. of Agricultural Statistioian, California Co-operativ. 

Crop Reporting Service. 



TABLE iSB 

ACRfAGES AND TRENDS IN THE ACREAGES OF THE BEARING TEMPERATE ZONE FRUITS IN THE SACRAMENTO VALLEY, 1909.1929 

Cherri .. Pea .. Aprioots Apple. Peacb .. Plums and prun .. Total 
Year 

Acreage Trend Acreage Trend Acreage Trend Aoreage Trend Aoreage Trend Acreage Trend . Acreage Trend t::1 ------------------------------------ 3 1009 _______________________ 826 826 4,774 4,774 6,199 6,199 1,242 1,242 12,404 12,404 11,397 11,397 36,842 36,842 Ul 1910 _______________________ 
900 4,800 5,950 1,250 12,550 11,950 37,400 .... 

__ 8 _______ 

0 1911 _______________________ 
---------- 1,000 5,000 5,800 1,250 12,650 12,300 38,000 Z 1912 _______________________ 
---_ .. ----- 1,050 5,200 5,600 1,275 12,800 12,800 38,725 1913 _______________________ 
---------- 1,100 5,400 5,460 1,300 12,950 13,300 39,600 0 1914 _______________________ 
---------- 1,200 5,600 5,300 1,360 13,050 13,900 40,400 >;j 1915 _______________________ 
---------- 1,260 6,800 5,100 1,400 13,200 14,400 41,150 

~ 1916 _______________________ 
-------- .. - 1,400 6,000 5,000 1,460 18,400 -----..... -- 14,950 . 42,200 1917 _______________________ 
----- .. ---- 1,450 6,200 4,800 1,475 13,500 15,600 43,025 l!-1918 _______________________ 
---------- 1,550 6,600 4,600 1,600 13,800 16,400 44,450 >-3 

1919 _______________________ ---------- 1,600 ----6:640- 7,200 ----':468- 4,700 -----i,6is- 1,673 ---"jg:SS2- 14,300 ---"t6:644- 18,600 47,973 t<J 
:<1 1920 _______________________ 

---------- 1,700 8,360 4,800 1,696 16,200 22,000 53,645 
1921 _______________________ 

---------- 1,800 9,800 5,150 1,600 16,250 26,600 61,200 :<1 1922 _______________________ 
---------- 1,900 11,450 5,500 1,625 17,500 31,400 69,375 t<J 1923 _______________________ ---------- 2,000 12,750 5,800 1,700 19,000 36,000 77,250 Ul 

----1':746- ----6:289- ----ii9s- ----ii,969- ---'8-6:46i- 0 1924 _______________________ 2,021 2,000 13,760 6,250 1,550 20,600 41,659 40,300 84,450 Cl 1925 _______________________ 
2,144 1,900 14,040 14,200 6,767 6,600 1,215 1,400 23,166 23,300 42,592 42,700 89,924 90,100 :<1 1926 _______________________ 
1,749 1,900 13,882 14,660 7,077 7,200 1,269 1,269 25,316 27,000 46,148 44,300 95,441 96,219 C'l 1927 _______________________ 
1,869 1,950 16,012 15,200 7,947 8,000 1,360 1,360 32,620 31,600 44,471 45,600 103,179 103,710 t<J 1928 _______________________ 
2,081 2,050 16,277 16,277 9,245 8,960 1,464 1,360 37,931 36,500 47,384 46,500 114,372 111,637 Ul 1929 _______________________ 
2,161 2,250 17,770 17,770 9,669 9,900 1,398 1,460 39,781 39,500 49,117 47,300 119,896 118,170 

Soure .. of data: 
1909, Dept. of Com., Bur, of Censue, Ce .. ue of tbe U. B., BtatiaU .. for California, 1910: 650-655, Table 4; 1919-1929, data furoiabed by offioe of Agrioulturol Stati,Uoian, California Co-operotive 

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 Truokeropo Total 
Year 

Acreage Trend 

1909__ ________________________ 3,207 ~,200 1910 _____________________________________ _ 3,300 1911_· ____________________________________ _ 3,400 1912 _____________________________________ _ 3,500 1913 _____________________________________ _ 
3,57~ 1914 _____________________________________ _ 3,675 1915 _____________________________________ _ 3,760 1916 _____________________________________ _ 3,850 1917 _________________________ · ____________ _ 3,950 1918 _____________________________________ _ 4,000 1919__ ________________________ 4,125 4,025 1920__ ________________________ 3,900 4,025 1921 _______________ .___________ 4,000 3,975 1922_ _________________________ 4,500 3,700 1923_ _________________________ 3,200 2,950 1924_ _ ________________________ 1,300 2,100 1925_ _ ________________________ 1,300 1,625 1926 __________ ~_______________ 1,400 1,500 1927_ _ ________________________ 1,900 1,650 1928__ ________________________ 1,800 1,750 1929__ ________________________ 1,500 1,750 

Sou .... of data: 

Acreage Trend 

9,721 9,700 
------------ 11,000 
-.---------- 12,500 
------------ 14,000 
------------ 15,500 
------------ 17,000 
------------ 18,500 
--_.-------- 20,000 
------------ 21,500 
------------ 23,000 

23,571 26,000 
------------ 30,000 
------------ 35,000 
---------_.- 40,000 
------------ 45,200 
------------ 50,500 
------------ 55,000 

60,565 59,000 
60,969 61,000 
60,469 62,500 
65,461 63,500 

Aoreage 

12,928 
.-----------
------------.-----------
------------.--------- .... -
------------.-----------
------------
-----i7;iiiiii-

.-----------
------------
------------
------------
---------------_.---.---

61,955 
62,869 
62,269 
66,961 

Trend 

12,900 
14,300 
15,900 
17,500 
19,075 
20,675 
22,260 
23,850 
25,450 
27,000 
30,025 
34,025 
38,975 
43,700 
48,150 
52,600 
56,625 
60,500 
62,650 
64,250 
65,250 

1909, Dept. of Com., Bur. of Census, Census of the U. S., Statistics for California, 1910: 650-655. Table 4; 1919-1929, 
data furnished by olli .. of Agrioultural Statistician, California Co-operative Crop Reporting Service. 

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 B .... Total 

Years 
Acreage Trend Acreage Trend Acreage Trend Acreage Trend 

------11------------------------
1909_________________ 7,938 1910 __________ : _______________ _ 
19IL _________________________ _ 
1912 __________________________ _ 
1913 __________________________ _ 
1914 __________________________ _ 
1915 __________________________ _ 
1916 __________________________ _ 
1917 __________________________ _ 
1918 __________________________ _ 
1919_________________ 1,625 1920 __________________________ _ 
1921 __________________________ _ 
1922 __________________________ _ 
1923 __________________________ _ 
1924_________________ 15,200 1925 __________________________ _ 
1926 __________________________ _ 
1927 __________________________ _ 
1928 __________________________ _ 
1929 __________________________ _ 
1930 ______________ ~-- '37,810 

7,900 
7,200 
6,800 
6,000 
MOO 
4,800 
4,200 
3,600 
3,000 
2,600 
2,800 
4,600 
6,800 
9,800 

12,600 
15,600 
19,000 
22,800 
26,400 
30,200 
32,000 
37,800 

16,138 

:::::::::: ::::::~::: ---5"9;ii50-__________ __________ 23,300 
__________ __________ 30,300 
__________ __________ 40,400 
__________ __________ 40,900 

----3;500- ----2;800-
3,300 3,700 
2,000 4,800 
9,500 6,100 
7,600 7,600 

25,700 
27,800 
36,000 
40,000 
41,000 
45,000 

16,100 24,076 
20,500 
25,000 
29,250 
33,500 
38,000 
42,500 
47,750 
50,500 

:~:~ ---iii;S7S-
38,000 
35,250 
34,500 

~~:~~ ---'o.iioo-
32,250 
34.500 
38,250 
42,000 
45,000 

24,000 
27,700 
31,800 
35,250 
38,900 
42,800 
46,700 
51.350 
53,500 
62,600 
48,800 
42,600 
42,050 
44,300 
46,850 
47,600 
54,050 
61,000 
69,450 
78,300 
84,600 

Callio~~ted on the basis of reports furnished by the Spreckl .. Sugaf Company and the Holly Sugar Company of 

Sou .... 01 data: . . 
1909, Dept. of CODi" Bur_ of Cena .. , C ..... of the U. 8., Statisti .. for California, 1910: 650-655. Table 4; 1919-1929, 

data furnished by ollice of Agricultural Statistioian, California Co-operative Crop Reporting Service, 



TABLE 21B 

ACREAGES AND TRENDS IN THE ACREAGES OF HAY CROPS IN THE SACRAMENTO VALLEY, i909-1929 

Alfalfa Grain hay Other tame hay Wild hay Total 
YOIIl'II 

Acreage Trend Aoreage Trend Aoreage Trend Acreage Trend Acreage Trond 

1909 __________________________ 67,527 67,600 226,378 225,300 18,334 18,300 17,772 17,700 319,011 318,800 1910 __________________________ 
---------.. ---- 63,000 -------- .. ----- 216,000 -------------- 17,500 -------------- 17,200 ----------- .. - .. 313,700 1911 __________________________ -------------- 68,000 ------ .. ------- 206,200 -------------- 16,600 -------------- 16,600 -------------- 307,400 1912 __________________________ -------------- 73,000 -------------- 197,000 -------------- 15,800 -------------- 16,000 -------------- 301,800 1913 __________________________ 
---------_ .. _-- 78,000 -------------- 188,000 -------------- 14,900 -------------- 15,400 ------------- .. 296,300 1914 __________________________ 
-------------- 83,000 -------------- 179,000 ._._---------- 14,000 ------------- .. 14,900 ------------- .. 290,900 1915 __________________________ -------------- 88,000 ------------ .. - 170,000 -------------- 13,200 ---.---------- 14,400 -------------- 285,600 

1916 __________________________ -------------- 93,000 -------------- 160,000 -----------_ .. - 12,500 
---------~ .. -- 13,800 ............. ~ 279,300 1917 __________________________ 

... ----------.. 98,000 .-..... _ ... _.- 152,000 ._---_._------ 12,000 -------------- IUOO -------------- 275,300 1918 __________________________ 102,000 142,000 11,600 12,700 268,300 -------------- -------i3s:iiiiii- ---------9:ria- --------ii,iiiii- ------262:sia-1919 __________________________ 
108,000 106,000 136,000 11,400 12,100 265,500 1920 __________________________ 
108,000 109,000 133,000 126,000 10,000 11,100 11,500 11,600 262,500 267,700 1921 __________________________ 110,000 111,600 127,000 117,000 10,000 11,000 11,400 11,000 258.400 250,500 

1922 __________________________ 109,000 114,000 117,000 108,iJOO 10,000 10,600 10,500 10,400 246,500 243,000 1923 __________________________ 
117,000 116,000 95,000 100,000 10,100 10,600 9,500 10,000 231,600 236.600 1924 __________________________ 119,000 118,000 102,000 92,000 . ~::~gg 10,400 6,000 29.400 242,300 229,800 1925 __________________________ 
120,000 121,000 63,000 84,000 10,300 10,500 9,100 207,200 224,400 1926 __________________________ 
122,000 123,000 76,000 76,000 9,600 10,100 10,800 8.900 218,400 218,000 1927 __________________________ 126,000 125,000 68,000 70,000 9,200 10,000 10,000 8,700 213,200 213,700 1928 __________________________ 
132,000 127,500 66,000 66,000 8,000 9,900 9,500 8,500 215,500 211,900 1929 __________________________ 
128,000 131,000 72,000 64,000 11,000 9,700 10,000 8,300 221,000 213,000 

Source. of data: 
1909, Dept. of Com., Bur_ of CeMlllI, CeDBus of the U_ S., Statisti .. for California, 1910: 650-655, Table 4; 1919-1929, data furnished by offioe of Agricultural Statistioian, California Co-operative 

Crop ReportlDg Bervice. 
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TABLE 2lB 

ACREAGES AND TRENDS IN THE ACREAGES OF CEREAL CROPS IN THE SACRAMENTO VALLEY, 1909-1929 

Rlee Corn Sorghum grain 
me.t I Barley Oats Total 

Years 
Acreage Trend Acreage Trend Acreage I Trend Acreage I Trend Acreage Trend Acreage Trend Acreaie Trend 

------
1909 _______________________ 

---------- .--------- 4,044 4,044 3,544 3,500 J.25,686 147,500 298,639 298,000 15,821 15,500 447,734 468,544 1910 _______________________ 
---------- .--------- 4,100 -----.---- 4,000 142,500 300,000 17,000 767,600 1911 _______________________ ---------- .--------- ---------- 4,200 4,400 140,000 305,000 18,000 471,600 1912 _______________________ 1,400 1,400 4,300 . 4,600 140,000 310,000 20,000 480,300 1913 _______________________ 6,100 7,000 4,400 5,100 140,000 315,000 23,000 494,500 1914 _______________________ 14,670 19,000 4,800 MOO 145,000 317,500 25,000 516,700 1915 _______________________ 33,100 36,000 5,300 5,800 150,125 320,000 27,000 544,225 1916 _______________________ 

53,000 56,000 6,200 6,100. 160,000 325,000 30,000 583,300 1917 _________ . _____________ 77,000 80,000 7,400 6,400'" 170,000 335,000 33,000 631,800 1918 _______________________ 105,000 103,000 
----1'3;300-

8,800 ----iii,ioo- 6,800 
--'3-52;000-

182,500 
--'338;000-

345,000 ---"4-1;000- 37,000 
--9-02;500-

683,100 1919 _______________________ 147,500 114,000 10,200 '7,200 195,000 360,000 39,000 725,400 1920 _______________________ 155,100 119,500 11,700 10,600 7,800 7,600 216,000 205,000 421,000 375,000 44,000 40,000 855,600 757,700 1921. ______________________ 132,500 121,000 -9,600 10,200 8,300 8,300 181,000 212,500 404,000 390,000 37,000 39,000 772,400 781,000 1922 _______________________ 138,400 121,500 8,900 9,600 7,500 9,000 185,000 217,500 380,000 402,500 41,000 37,000 760,800 797,100 1923 ______________________ 104,700 120,000 8,900 9,800 10,300 10,300 196,000 220,000 381,000 410,000 40,000 35,000 740,900 805,100 1924 _______________________ 89,900 118,500 7,700 9,200 12,300 11,800 171,000 222,500 403,000 415,000 21,000 34,000 704,900 811,000-
1925 _______________________ 102,700 116,500 7,500 7,750 12,900 14,600 219,000 225,000 453,000 417,500 41,000 33,000 836,100 814,350 
1926 _______________________ 145,900 114,000 7,300 7,400 16,500 18,000 227,000 227,500 430,000 415,000 35,000 33,000 860,700 814,900 1927 _______________________ 

145,000 111,500 7,500 7,400 26,000 22,600 262,000 230,000 374,000 405,000 31,000 83,000 845,500 809,500 
1928 _______________________ 119,000 109,000 7,000 7,200 25,000 26,300 252,000 232,500 404,000 400,000 33,000 33,000 840,000 808,000 
1929 ______________________ 82,000 106,500 7,500 7,100- 30,000 29,600 247,000 235,000 424,000 890,000 33,000 33,000 823,500 801,200 

Sou ..... of deta: 
1909, nept. of Com" Bur. of CeDSUB, CeDSUB of the U. S., Statistics for California, 1910: 650-655, Table 4; 1919-1929, data furnished by office of Agricultural Statistician, California Co-operative 

Crop Reporting Service. 
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PUBLICATIONS OF THE 

DIVISION OF WATER RESOURCES 
DEPARTMENT OF PUBLIC WORKS 

STATE OF CALIFORNIA 

Wben the Department of PubUe Works wa. created In lulY. 1921. 'the State Water (:ommtsllon waf lucceed 
by the Dhillon of Water Rlehts. and the Department of Enalneerln&' wa. lueeeeded by the Dlvl.loD 
EOl'tneerinl' and Irrllation in an duUs. es:eept tholl pertalntna to State Architect. Botb the DIYlalOll 
Water Wahtl and the Dhillon or Eorlneerlul' and Irrlaatton functioned uotfi Aueul'. 1929. wheD they," 
CODaolldlttd &0 form, the DlYbton of Water BeBOureeL 

STATE WATER COMMISSION 

First Report, State Water Commission, March 24 to November 1. 1912. 
Second Report, State Water Commission, November I, 1912, to April I, 1914. 

"Biennial Report, State Water Commission, March 1. 1915. to December 1. 1916. 
Biennial Report, State Water Commission, December I, 1916, to September I, 191 
Biennial Report, State Water Commission, September I, 1918, to September I, 192 

DIVISION OF WATER RIGHTS 

"Bulletin No. I-Hydrographic Investigation of San Joaquin River, 1920-1923. 
"Bulletin No.2-Kings River Investigation, Water Master's Reports, 1918-1923. 
"Bulletin No. a-Proceedings First Sacramento-San Joaquin River Problems COl 

ference, 1924. 
"Bulletin No.4-Proceedings Second Sacramento-San Joaquin River Problems COl 

ference, and Wat-er Supervisor's Report, 1924. 
Bulletin No. 6-8an Gabriel Investigation-Basic Data, 1923-1926. 
Bulletin No.6-San Gabriel Investigation-Basic Data, 1926-1928. 
Bulletin No. 7-8an 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. 
Biennial Report, Division Of Water Rights, 1926-1928. 

DEPARTMENT OF ENGINEERING 

"Bulletin No. l-Cooperatlve 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 Sacrl 

mento Valley, California, 1916. 
"Bulletin No.4-Preliminary Report on Conservation and Control of Flood Watel 

In Coachella Valley, California, 1917. 
"Bulletin No.5-Report on the Utilization of Mojave River for Irrigation 

Victor Valley, California, 1918. 
°Btilletln No. 6-Californla 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 Thel 

Utilization, 1920. 
"Biennial Report, Department of Engineering, 1907-1908. 
"BIennial Report, Department of Engineering, 1908-1910. 
"BIennIal Report, Department of Engineering, 1910-1912. 
"Biennial Report, Department of Engineering, 1912-1914. 
"BIennial Report, Department of Engineering, 19H-1916. 
"BiennIal Report, Department of Engineering, 1916-1918. 
"Biennial Report, Department of Engineering, 1918-1920 . 

• R.aporta and Bulletlnl out or print. Thele may be borrowed b7 Jour local UbrarJ' from the C.IUom: 
Stat. LlbrU'J' at SacrameDto. Cal1fomia, 



DIVISION OF WATER RESOURCES 

Including Reports of the Former Division of Engineering' and Irrigation 

"Bulletin No. 1-California irrigation District Laws, 1921 (now obsolete). 
• Bulletin .N o. 
Bulletin No. 
Bulletin No. 
Bulletin No. 
Bulletin No. 

• Bulletin No. 
"Bulletin No. 
Bulletin No. 

• Bl1l1etin No. 
Bulletin No. 
Bulletin No. 

2-Formation of Irrigation Districts, Issuance of Bonds, etc., 1922. 
3-Water Resources of Tulare County and Their Utilization, 1921. 
4-Water Resources of California, 1923. 
5-Flow In California Streams, 1923. 
6-Irrigation Requirements of California Lands, 1923. 
7-Californla Irrigation District Laws, 1923 (now obsolete) . 
8--Cost of Water to Irrigators In California, 1925. 
9-Supplemental Report on Water Resources of California, 1926. 
10-~alifornia Irrigation District Laws, 1925 (now obsolete) . 
ll-Ground Water Resources of Southern San Joaquin Val1ey, 1927. 
l2-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. S. 

R. S. Cooperative Report on Iron Canyon Project, 1927. 
Bulletin No. 14-The Control of Floods by Reservoirs, 1925. 

"Bulletin No. lS"-California Irrigation District Laws, 1927 (now obsolete). 
Illlll .. tin ~o. lS-California Irrigation District Laws, 1929 Revision. 
Bulletin No. 19-5anta Ana Investigation, Flood Control and Conservation (with 

packet of maps), 1925. 
Bulletin No. 20-Kennett Reservoir Development, an AnalYSis of Methods and 

Extent of Financing by Electric Power Revenue, 1929. 
'Bulletin No. 2l-IrrigatlQn Districts In California, 1929. 

Bulletin No. 21-A-Report on Irrigation Districts in California for the Year 
1929, 1930. 

Bulletin No. 2Z-Report on Salt Water Barrier (two volumes), 1929. 
Bulletin No. 23-Report of Sacramento-San Joaquin Water Supervisor, 1'924-192S. 
Bulletin No. 24-A Proposed Major Development on American River. 1929. 
Bulletin No. 2S-A-Industrial Survey of Upper San Francisco Bay Area, 1930. 
Bulletin No. aI-'-Sants Ana River Basin, 1930. 
Bulletin No. 32-South Coa&tsl Basin, a Cooperative Symposium, 1930. 
Bul1etin No. 34-Permissible Annual Charges for Irrigation Water in Upper San 

Joaquin Valley, 1930. . 
Bulletin No. 35-Permissible Economic Rate of Irrigation Development in Call· 

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 MISCELLANEOUS REPORTS 

·Report of the Conservation Commission of California, 1912. 
"Irrigation Resources of California and 'l'heir Utilization (Bul. 264, OlIlce of Exp. 

U. S. 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, 1916. 
·Report on Iron Canyon Project. 1914. 
"Report on Iron Canypn Project, California, May, 1920. 
"Sacramento Flood Control Project (Revised Plans), 1925. 
Report of Commission Appointed to Investigate Causes Leading to the Failure 01 

. St. Francis Dam, 1925. 
Fteport of the .Joint Committee of the Senate and Assembly Dealing With the Water 

Problems of the State, 1929 . 

• Report. and Bulletin. out or prlnL Theile mill' be borrowed b~ raur locil Ubnl7 rrolD &he C.Utomli 
State Library at Sacramento. CalUomla. 



C1U!C~~ 

i003·0" 
PAMPHLETS 

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, 191 
Rules 'and Regulations Governing the Determination of Rights to Use of We 

Accordance with the Water Commission Act, 1925. 
Tables of Discharge for Parshall Measuring Flumes, 1928. 
General Plans, Specifications and Iiills of Material for Six ana Nine Inch PI 

Measuring Flumes, 1930. 
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