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SUMMARY

According to the 1930 census there are approximately 11,594 acres of
bearing and 12,533 acres of non-bearing Persian or English walnuts in
Oregon. It is estimated that half of this acreage is in commercial orchards.

Walnut production and consumption statistics indicate that an era of
intensive competition for markets is probably near at hand. If so, edo-
nomically grown, high quality orchards may be necessary if a return on
the capital outlay is to be expected.

The objectives of this study are (1) to determine the cost of bringing
a planting of walnuts to bearing age and (2) to determine practical and
economical methoils of bringing walnut plantings to bearing age.

The walnut enterprise in Oregon is concentrated in the Willamette
Valley. This area contains 94 per cent of the bearing and 93 per cent of
the non-bearing trees found in the state.

It is estimated that 75 per cent of the total commercial bearing acreage
and 4& per cent of the non-bearing acreage are included in this economic
study.

Very little specialized walnut growing is found in Oregon. Walnut
orchards are usually found on diversified farms, and may be but one of
several enterprises operated by the farmer.

About 90 per cent of the Oregon walnut orchards are planted on land
formerly used for other crops. Much of this land has been planted with
little regard as to its fitness for walnuts.

It is believed that only farms with suitable walnut soil should continue
to plant walnut orchards. Suitable soils must be selected by a careful,
thorough, and painstaking examination of surface and subsoil conditions
of each individual tract intended for walnut growing.

It is believed that the average Oregon walnut orchard comes into
profitable bearing at the beginning of the twelfth growing year. Young
Orchards usually yield some nuts before the twelfth year, but it appears
unsafe to depend on income above cost of harvesting from these yields.

The average young walnut orchard in Oregon is 22 acres in size and
Is set 22 trees to the acre. The total cost of the average young walnut
orchard at the beginning of the twelfth year was found to be $346.55 per
acre. About 45 per cent of this cost was for the land on which the orchard
was planted and 55 per cent was the cost of planting and growing the
orchard.

The total cost of planting and growing the orchard through the total
eleven-year growing period averaged $189.55 per acre. About one-fourth
of this cost was incurred during the first year.

Of the total growing cost, 17.9 per cent was for man labor; 4.2 per
cent was for horse labor; 14.1 per cent was for walnut trees; 16.3 per cent
was for miscellaneous items, such as taxes, cover-crop seed, and tractor
operation; 3.8 per cent was for depreciation on tractors and machinery;
and 43.7 per cent was for interest on investment at 5 per cent.



SUMMARYContinued

An average of twenty-two trees costing $1.21 each were used in plant-
ing an acre of walnut orchard. Practically all of these trees were of the
Franquette variety and were nursery-grafted on black walnut roots.

A total of 83.5 hours of man labor, 61.4 hours of horse labor, and 15.6
hours of tractor labor was required to grow an average acre of walnuts to
bearing age.

On the average only $75.10 or 39.6 per cent of the total growing cost
per acre was paid out in cash. Labor performed by the farmer or unpaid
members of his family, farm horse labor, depreciation, and interest were
cost items for which direct cash payment was not required.

About 49 per cent of the total growing cost is for overhead interest
and taxes and 51 per cent is for the various orchard operations performed.
The orchard operations performed and the percentage of the growing cost
represented by each are, respectively, planting, 19 per cent; cultivating,
21 per cent; fertility upkeep, 7 per cent; pruning, 3 per cent; and miscel-
laneous, 1 per cent.

The cost of one operation of planting (which also included the
cost of the trees) was almost as large as the entire cost of plowing and
cultivating throughout the entire eleven-year period.

Cultivation was usually performed with the general farm tools at
hand. A number of orchardists are becoming interested in the cover-crop
disk as a substitute for the plow. The average number of cultivations given
was fl per year, but as few as 3 and as many as 21 cultivations were given
on some orchards.

Fertiiity upkeep either by fertilizing or green manuring was practiced
on about 60 per cent of the young walnut orchards. Green manuring was
more commonly practiced than fertilizing.

About 58 per cent of the walnut trees were being pruned to develop
an open or vase-shaped tree, and 42 per cent were being pruned for a
central-leader or modified central-leader tree type.

Walnut-orchard growing costs vary not only from year to year, but
also from farm to farm during the same year. About half of the orchards
in this study had annual growing costs ranging within 30 per cent above or
below the average costs for the entire group.

One of the two stated objectives of this investigation was to determine
practical and economical methods of bringing walnut plantings to bearing
age. Major factors influencing the cost of establishing the walnut orchard
were found to be (1) the planting distance used, (2) the system of inter-
planting and intercroping followed, (3) the value of the unplanted walnut
land, and (4) methods used in performing the walnut orchard operations.

Cost alone is not a safe standard by which to evaluate desirable meth-
ods of growing young walnut orchards. The results obtained must also
be considered. A desirable method is one which not only is economical,
but also results in a top-quality, bearing walnut orchard.
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SUMMARYContinued

Two systems of planting were found in use: (1) close planting (30- to
40-foot spacings) with intention of thinning the orchard in later years
when crowding begins, and (2) spacing for a permanent planting (50- and
60-foot spacings).

"Close planting" increases the tree cost per acre and often leads to
permanent injury to the orchard, because growers fail to thin at the proper
time.

Interplanting and intercropping of the orchard area not used by the
walnuts lowers the walnut growing cost, and also aids the farm income
until the walnuts are productive. At present, intercrops are more widely
used than filler trees, such as prunes, peaches, pears, etc.

Filler trees require several years in which to grow before producing
and are often in their prime at the time when they should be pulled Many
orchardists fail to pall out the fillers at the proper time, and injury to the
walnuts results.

Intercropping or interplanting is a desirable method of reducing the
walnut growing costs provided the root zones of the two are kept well
separated so that the interplants or intercrops do not compete with the
walnuts for plant food and moisture.

The selection of the interplant or intercrop to use is an individual
problem. Nearly any crop is satisfactory provided it is kept far enough
from the walnut tree so that the growth of the walnut is in no way
hindered.

Considerable variation exists in the value of land suitable for walnut
growing. It will often pay investors purchasing land on which to set
walnut orchards to "shop around." "A good buy" will aid materially in
reducing the cost of establishing the young walnut orchard.

Although the chief opportunity for reducing the cost of establishing
the walnut orchard is by intercropping or interplanting, many small econo-
mies are possible in performing the various orchard operations such as in
planting and cultivating.



Costs and Practices in Establishing
Walnut Orchards in Oregon*

By

A. S. Bueie and C. E. SCHUSTERt

THE SITUATION

ACCORDING
to the 1930 census there were 231,881 bearing and 275,731

non-bearing Persian or English walnut trees in Oregon at the begin-
ning of the 1930 crop season. As many of these trees were in small farm-
stead plantings of a few trees each, the actual orchard acreage of walnuts
is not known. Based on a planting rate of 20 trees per acre for bearing
trees and 22 trees per acre for non-bearing trees, however, there were
enough trees in Oregon to provide 11,594 acres of bearing orchard and
12,533 acres of non-bearing orchard or a total of 24,127 acres of walnut
orchard. The authors estimate that about half this acreage is in commer-
cial orchards.

The walnut enterprise in Oregon has developed entirely within the
past forty years. Many of the first commercial plantings proved to be
profitable, and as their success became apparent a rather general planting
of walnuts developed, most of which occurred from twenty to twenty-five
years ago. Many of these early plantings did not prove.successful, owing
to the use of shallow or poorly drained soil, poor air drainage, poor strains,
too close planting, improper care, and possibly other causes. A further cir-
cumstance, rather out of the ordinary, occurred in the winter of 1919-20;
namely, a killing freeze which destroyed or damaged many orchards on
bottom- and valley-floor lands. Following this boom" period, and par-
ticularly after the disastrous freeze, interest in walnuts temporarily sub-
sided for a few years, but the continued success of well-located and proper-
ly planted orchards soon caused a revival of planting. Indications are that
many of the present-day growers are planting with at least some of the
mistakes of the past well in mind, since soils, air drainage and water drain-
age, varieties, and other production factors are receiving considerable
attention.

Throughout this forty-year period no authentic surveys have been
made as to the cost of growing a young walnut orchard to bearing age or
the cost of producing walnuts after the orchard has reached bearing age.
Absentee owners, in particular, who have had to pay cash for all work
performed on the orchard, have often been greatly disappointed with their
walnut-orchard investment and, in sothe cases, have lost considerable
sums of money because they underestimated the time and money required

Acknowledg-rnewtsThe authors express their appreciation and thanks to the many walnut
growers who have so willingly cooperated with them in this study. They also express
their appteciation to Professor H. D. Scudder, Economist (Farm Management), for
generous assistance in conducting this study.

t Horticulturist, Bureau of Plant Industry, U. S. Department of Agriculture.
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to establish a walnut grove. Furthermore, even after spending large
sums of money and waiting several years for development, some growers
have found themselves owning groves that were practically worthless, as
they would not yield enough to pay operating expenses. That more grove
owners were not in this position is due to a considerable extent to the fact
that during this forty-year period the relation of prices to production costs
has been rather favorable to the producer. With the prices obtained even
inferior, low-yielding groves were generally able to meet at least their
cash operation costs.

Present conditions indicate that within a very few years only efficient-
ly managed orchards of good quality will be able to compete successfully
in finding a market for their product at a price equal to or above produc-
tion costs. It appears that if prospective future competition is to be met
successfully growers not only must provide proper conditions for produc-
tion such as good soil, proper varieties, and good drainage, but must
develop these orchards with as small a capital investment as is conducive
to good orchard practice. It may not be enough merely to grow a good
orchard. It may become necessary to grow a good orchard "cheaply" if
the grower is to expect even a moderate return on his capital outlay.

OBJECTIVES OF THE STUDY

At the request and with the cooperation of the Oregon walnut growers
the Oregon Agricultural Experiment Station and the United States De-
partment of Agriculture have conducted an extensive economic study of
the walnut enterprise in Oregon in order to determine the status of this
industry and its future needs. This investigation was directed toward four
specific or major objectives, two dealing with orchards now in bearing
and two dealing with orchards not yet of bearing age. These objectives
were:

To determine the cost of producing walnuts.
To determine what factors have a major influence on the cost of

producing walnuts.
To determine the cost of bringing a planting of walnuts to bearing

age.
To determine practical and economic methods of bringing walnut

plantings to bearing age.
This publication deals only with the investigational work on non-

bearing orchards. The investigational work on bearing orchards will be
reported in a separate Station Bulletin.

DESCRIPTION OF THE STUDY
Location of the walnut enterprise in Oregon. The walnut enterprise

in Oregon is concentrated in the Willamette Valley region. In the eight
Willamette Valley counties of Lane, Linn, Benton, Polk, Marion, Yamhill,
Clackamas, and Washington are found 94 per cent of the bearing and 93
per cent of the non-bearing trees in the state. Of these counties Yamhiil,
Washington, and Marion are at present the leading walnut producers.
They are also the leading counties in non-bearing acreage.
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Method of study and selection of cooperators. The study was conduct-
ed by the survey method. Orchards included in the study were those
located for the most part in the Willamette Valley section because this is
the chief walnut-growing area. A few cooperators were obtained in Jose-
phine and Douglas counties in SoutherN Oregon and a few in Clark coun-
ty, Washington, in order to represent conditions covering both ends as
well as the center of the walnut production belt. The location of cooper-
ators by counties is shown in Figure 1.

Figure 1. LOCATION OF WALNUT ORCHARDS INCLUDED IN THE STUDY.

No selection of cooperators was necessary since records were taken
of practically all available orchards of commercial size. Few orchards of
five acres or less in size were included, owing to the difficulty of obtaining
accurate labor costs on these small tracts which are often cultivated in
conjunction with other orchard acreage on the farm. Effort was made to
make contact with all available commercial growers in the area and
response to suggested cooperation was almost unanimous.

Extent of the study. Approximately 75 per cent of the commercial
acreage of bearing orchard and 40 per cent of the non-bearing orchard are
included in this study. A large portion of the remaining commercial acre-
age is in small tracts of five acres or less or scattered tracts of slightly
larger size located outside the main producing areas.

Complete or partial records of cost and management practices were
obtained from a total of 204 grove owners. Of these, 68 had groves con-
sisting exclusively of bearing trees, 63 had groves of both bearing and
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non-bearing trees, and 73 had groves consisting exclusively of non-bearing
trees. These groves contained a total of 3,945 acres of bearing and 2,974
acres of non-bearing trees, or, in round numbers, 6,900 acres.

Complete cost records were obtained for 3,807 acres of the bearing and
1,182 acres of the non-bearing orchards, while for the remain4er of the
acreage, the information collected was limited to records of planting plans,
interplants and intercrops, and other general information. Production
costs for bearing orchards were procured for 122 groves for the crop year
of 1929 and for 116 groves for the crop year of 1931. Preliminary analyses
of these cost records have been reported in Circulars of Information 50 and
81, Oregon Agricultural Experiment Station. A final and more detailed
report will be issued as a separate Station Bulletin.

Figure 2. A THRIFTY FILBERT ORCHARD HELPS DIVERSIFY THIs WALNUT FARDI.
- it is mole desirable to plant walnuts and filberts in separate blocks than to mix them

together iii the same planting, for both are long-lived trees.

During 1930, cost records were obtained for 54 non-bearing groves
owned by 41 different growers. The age of these groves varied from one
to eleven years; hence these costs cover the period 1919-1929 tnclusive.
Analyses of these costs as well as general information pertaining to plant-
ing plans and systems for all the acreage studied, reported in preitmlnary
form in Circular of Information 64, Oregon Agricultural Expertment Sta-
tion, are reported in complete and final form in this publication.

What constitutes a walnut farm. The term walnut farm" naturally
brings to mind a picture of a farm planted to walnut groves with little else
in evidence except possibly a dwelling, a walnut drier, and one o:r more
sheds or barns for housing work stock and machinery. For the average
Oregon walnut farm, such a picture would be misleadtng.

In Oregon, as a rule, the walnut grove is only one Unit or enterprise in
a diversified system of farming. Analysis bfthefarmacreage found on the
204 walnut farms covered in this investigation shows that only 54 per 'cent
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of the farms had as much as half the cropped acreage in walnut groves and
Only 37 per cent had three-fourths of the cropped acreage in walnut
groves.

The diversified nature of the average walnut farm is further illustrated
in Table I. Only 30.3 per cent or somewhat less than one third of its 112
acres is devoted to walnut growing as compared with approximately one
third devoted to other fruit and crops and slightly more than one third
which is in pasture land and waste areas.

TABLE I. DISTRIBUTION OF ACREAGE ON WALNUT FARMS IN OREGON.
1929

(Averages for 204 farms having bearing and non-bearing walnut groves)

According to the 1930 census the average farm in the ViTillamette
Valley contains a total of 97 acres, of which 37 acres is crop land. The
average walnut farm is larger than the average farm since it contains 15
per cent more total acreage and nearly twice as much crop acreage as the
average farm.

LOCATION OF THE WALNUT ORCHARD

The first, and perhaps most vital step, in starting an orchard is the
selection of the orchard location. All too often the location selected is
faulty for one reason or another. Seldom is an orchard discussed that the
question is not asked, 'Why did you put the orchard here?" or "Why didn't
you put the orchard there?" or "Why did you ever plant an orchard at all?"
Sometimes the owner's answers are none too enlightening

Location of present-day walnut orchards. A substantial portion of the
present-day bearing walnut orchards were set out in platted 5- and 10-acre
tracts by promoters who offered these tracts for immediate sale after
planting. These men selected large tracts of land and planted the entire
area to walnuts. Developments of this general nature have been witnessed
many times in this state and, unfortunately, there are usually some parts
of each of these developments that do not prove successful for the investor.

At present only a small portion of the non-bearing walnut acreage is
located on farms which were purchased specifically for the purpose of
growing walnuts. Where farms have been selected for walnut-orchard
sites in recent years, usually this selection has been made more carefully
than were the sites used for the older orchards, and with the intention of
supplying the best possible conditions for the development of top-grade
orchards

Item
Acreage per

farm
Percentage of
total acreage

A cres
Bearing walnuts 19.3 17.2
Non.bearing walnuts 14.6 13.1
Other fruits and nuts 11.6 10.4
Other crops 25.8 23.1
TOTAL TILLED LAND 71.3 63.8

Pasture and waste 40.4 36.2
TOTAL ACRES 111.7 100.0
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At the present time walnut groves are being planted chiefly as an addi-
tional enterprise on diversified farms, although some planting for invest-
ment purposes still occurs. Most of the new planting is found in those
areas where, under apparently similar growing conditions, bearing groves
have proved successful, but there is also a substantial development in
regions where commercial acreages of bearing groves are rare. The atti-
tude of the majority of the present-day walnut planters is not an attitude
of "big profits" or "a few acres to retire upon." Instead, these men are
searching for an enterprise to add to their farming system and replace
other enterprises which have ceased to be as profitable as formerly.

Most of the Oregon walnut orchard-acreage is planted on land former-
ly used for other crops. Occasionally a grower cleared new land in order
to set it to walnut trees, but of the total acreage included in this study only
10 per cent was set on new land as compared to 90 per cent set on land
formerly used for other crops. About two-thirds of the walnut acreage
was planted on land formerly used almost exclusively for grain and hay.
Before the time of national prohibition, much of this land was set to hops,
and when this crop became unprofitable the hops were removed and the
land was used for grain and hay, a good portion of which was sold for cash
rather than fed on the farm. In other instances land had been "grained"
from forty to sixty years and the surface fertility so depleted that good
crops were not being obtained. Some of the farmers in such circumstances
still desired a cash crop and have planted walnuts because this enterprise
seemed to offer possibilities of fulfilling this purpose.

Much of the bearing walnut acreage in Oregon was planted with little
regard to the fitness of either the farm or the orchard tract on that farm,
for the successful development of this enterprise. As a whole, the location
of the young walnut acreage appears to be somewhat more satisfactory
than the location of the bearing walnut acreage planted twenty or more
years ago. In other words, farmers have learned to some extent where
walnuts are likely to fail, but it does not appear that there is as yet very
complete knowledge of the conditions which will permit development of a
first-class orchard as compared with the conditions which will result in the
development of a mediocre orchard. It is believed that the day is fast
approaching when mediocre orchards may become liabilities instead of
assets.

What farms should attempt to grow walnuts. A great many farms in
the Willamette Valley region do not have land suitable for walnut growing.
Even on adjoining farms, conditions are often so different that one farmer
may justifiably plant walnuts while his neighbor should not. In so far as
it affects the Willamette Valley, the chief limiting factor is the soil. Re-
gardless of how much a farmer may desire to develop a commercial plant-
ing of walnuts, it does not appear wise for him to do so unless there exists
on his farm, soil conditions that will allow him to develop a first-class
walnut grove. If such condition does not exist, some other fruit or crop
enterprise that is adapted to the existing conditions should be introduced.
There is no certainty that even the most favorably located and carefully
cared-for orchards will be a financial success, but the probabilities are in
their favor. If the orchard is mediocre or inferior in quality, the probabili-
ties appear to be decidedly unfavorable.
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Soil requirements for walnut production. The soil of the orchard is
somewhat like the foundation of a house. A poor foundation usually means
a poor house, and an unsuitable soil generally means a mediocre or inferior
orchard. Some kinds of trees are quite tolerant of a wide range of soil
conditions; other kinds do not possess this tolerance, but require certain
very specific soil conditions in order to produce good crops. There are
many indications that the Persian or English walnut, belongs in the latter
classification.

The soils of the walnut belt of Oregon have been classified and mapped
by the Bureau of Soils of the U. S. Department of Agriculture, and the
Oregon Agricultural Experiment Station. By the use of these soil maps,
together with supplcmiti-tary borings it was possible to identify, with
reasonable accuracy, the walnut orchard soils for 95 per cent of the bearing
acreage, and 85 per cent of the non-bearing acreage. The acreage of
orchard growing on each soil series is shown in Table II.

About 86 per cent of the bearing and 79 per cent of the non-bearing
walnut orchard acreage is located on hill soils. The apparent reasons for
this are: (1) Farmers on these lands were the first to turn to fruit growing
and consequently they were the first to take up walnut planting. (2) The
disastrous freeze of 1919-20, which killed or seriously injured practically
all bottom and valley-floor land plantings, but which did little injury to
hill plantings, undoubtedly caused many prospective growers to give up
the idea of planting walnuts on bottom or valley-floor lands. Some of
these bottom-land orchards have recovered, however, and are now among
the highest yielding plantings in the state. Hence it is not surprising to
find as much as 21 per cent of the non-bearing acreage on land of this
character.

TABLE II. LOCATION OF OREGON WALNUT ORCHARDS BY SOIL SERIES,
1929

Present-day
non-bearing orchards

Present-day
bearing orchards

Percentage of Percentage of
Soil-type series Acreage total acreage Acreage total acreage

Acre.i Acres
Aikeri 296 11.7 14531 39.8
Olympic 749 29.6 8271 22.2
Melbourne 7768 28.7 452 12.1
Carlton ls 7.2 148 4.0
Salkum 22 .9 25 .7
Sites 237 6.4
Polk 311 1.2 15 .4

TOTAL OF HILL SOILS.. 2007 79.3 319i? 85.6

Neivberg 72 2.9 82
i

2.2
Chehalis 2401 9.5 1281 3.5
Willamette 132-1 5.2 214 5.7
Amity 42 1.7 931 2.5
Salem 36 1.4 8 .2
Camas 3 .1
Sifton 4i. .1
Courtney

I

41

TOTAL OF BOTTOIt AND
VALLEY-FLOOR SOILS.. 523 20.7 538 14.4

TOTAL ALL SOILS 2530 100.0 37291 100.0
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Certain of the soils shown in Table II seem to have been favored for
setting out the younger orchards, but much of the soil selection appears
accidental. For example, much of the present bearing orchard planting
was originally set in large, plotted development tracts located on Aiken
and Sites soils, while farmers who are now setting walnuts do not happen
to be located on lands where much acreage of these soils is found. Most
of the soils now in young or bearing orchards are more or less adapted to
walnut production. Others not shown, such as soils in the Dayton or
Wapato series, were so unfit that the planted orchard died out and no new
plantings were attempted.

Soils of the same series classification may vary widely in their fitness
for walnut growing. It is true that some series have a higher proportion of
their total area which could be classed as suitable for walnuts than others.
For example, it is probable that a larger proportion of the Aiken or Olym-
pic series would measure up tn the standard desired than would the Mel-
bourne or Carlton series, and, likewise, the Newberg or Chehalis series
probably contain a higher proportion of desirable walnut land than the
Willamette or Amity series. No soil series found in Oregon, is universally
suited to walnut growing.

A soil series indicates whether suitable conditions for walnuts are likely to
be present, but the acutal selection of a tract on. which to plant the orchard is
an individual farm problem. Only by a careful, thorough, and paistaking ex-
amination of surface and subsoil conditions is it possible to determine
whether a tract appears to be suitable for walnut growing. Almost any
fairly well-drained and moderately fertile land will grow a walnut tree,
perhaps even a fairly thrifty tree, but from observation of bearing orchards,
it is quite apparent that as the orchard becomes. older and begins to need
more and more plant food and moisture, only the well-located orchard can
return the good yields which are associated with profitable walnut pro-
duction.

Selection of the walnut orchard land. Information on what constitutes
a desirable walnut soil is by no means complete. Experimental work on
the subject is being pushed forward as rapidly as time and funds will per-
mit, and it is hoped that more complete and authentic information will be
available in the near future. There are, however, some basic facts that
appear essential.

The function of the soil is to provide the walnut tree with moisture
and plant food. Apparently, some of the difficulty in the past has been in
determining how much moisture and plant food a big, deep-rooted tree such
as the walnut requires. In many of our hill soils, rock or compact clay
layers are present in the subsoil which limit not only the root-feeding zone
of the tree, but also the amount of moist-ure that can be stored to carry the
tree through the dry summer season. On the other hand, bottom and
particularly valley-floor soils often have a high water-table during winter
and spring months which drowns out the roots, and thereby cuts down
the food and moisture supply of the tree during the next summer.

For several years the method recommended by the Oregon Agricul-
tural Experiment Station for the selection of desirable walnut land has
been based on the supposition that a deep, fertile, well-drained soil was
necessary to allow proper root development and to provide the walnut tree
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with the necessary supply of plant food and moisture. Until evidence to
the contrary is developed, this recommendation will stand. Hence it is
believed that in selecting a tract on which to set walnuts for maximum
production the following requirements in all soils, whether hill, valley-
floor, or bottom, should be met.

A minimum depth of six feet to rock, gravel, or a compact clay
subsoil. Greater depths are desirable, as it is necessary to store
sufficient moisture to mature the nuts during July, August, and
September, a season in which rainfall is very limited.

The soil must be well drained both winter and summer. The pres-
ence of standing water under the surface should be closely checked
during the winter months. A water-table at a depth of 3, 4, or 5
feet means that the roots are largely killed at that depth.

The soil must be fertile.
Good air drainage is desirable. Frost pockets either in the hills or

on the bottom-land should be avoided as far as possible.
In making tests for requirements 1 and 2, it will be necessary to obtain

a &foot soil auger and bore sample holes to a depth of six feet over the
entire area. The number of holes bored should be sufficient to indicate
accurately the character of the subsoil.

THE COST OF A WALNUT ORCHARD AT BEARING AGE
(TWELVE YEARS)

It is believed that the average Oregon walnut orchard comes into
profitable bearing at the beginning of the twelfth growing year, usually
giving sufficient returns at that age to pay all costs of production. On
the average, therefore, the cost of establishing a walnut grove will include,
in addition to the cost of the land, the expense of setting the orchard and
all growing expenses for the first eleven years. Sometimes, under favor-
able growing conditions and with good management, an orchard may
yield enough to meet production costs at nine or ten years of age; but at
present, under Oregon conditions, this situation is the exception rather
than the rule.

Young orchards almost invariably yield some nuts before the twelfth
year, but yield is such an uncertain factor in the young orchard that it
appears unsafe to depend on income before the twelfth year. In this
investigation it was found that, beginning with the fifth year, some of the
orchards returned small yields of nuts. During the period from the fifth
to tfie eleventh year, a total of 513 pounds per acre had been produced from
the 1,182 acres covered by the cost records. In computing the growing
cost, both the harvesting cost and the income from these nuts have been
ignored, owing to the fact that the cost of harvesting and drying probably
about equalled the income.

A walnut orchard developed as a part of a diversified farming plan
presents a somewhat different cost situatiOn than the specialized walnut
orchard. In specialized walnut growing, all costs incurred in the use of
tractors, tihlage machinery, and other equipment used in the orchard are
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usually directly chargeable to the walnuts. Where walnut orchards are
grown on diversified farms, the machinery and equipment are generally
used both for the walnuts and for other farm purposes. Furthermore, if
interplanting or intercropping is practiced, as it is on about four-fifths of
the young walnut acreage in Oregon, these intercrops or interplants also
share in the use of the machinery and equipment and, in addition, use a
portion of the land included in the orchard. In considering the average
costs per acre of growing a walnut orchard as presented in this bulletin, it
must be remembered that such items as taxes, cover-crop seed, fertilizer,
interest on land, machinery operation, and depreciation charges are joint
costs, and that the charge shown against walnuts is only a portion of what
the total per-acre charges would be were the total cost of these items
chargeable against the walnuts. Methods used in allocating joint costs
are discussed in Appendix A.

The total cost of the young walnut orchard at the beginning of the
twelfth year was $346.55 per acre (Table III). Of this cost $157.00, or
about 45 per cent, was for the land on which the orchard was planted and
$189.55 was the cost of setting the orchard and growing it through the
first eleven years. Of the total growing cost $47.64, or about one-fourth
was expended during the first year. Each year thereafter until the end of
the eleventh year the cost averaged $14.19 per acre.

The cost of the land plus the first-year growing cost accounts for
approximately 59 per cent of the total cost of the orchard. Each year
thereafter for the next ten seasons about 4 per cent of the total cost is
added to the orchard investment. With such a heavy initial cost it appears
important for the prospective orchard owner to be fairly sure of his path
before he starts his walnut orchard. Especially is this true for those who
set walnut orchards for investment purposes rather than as an enterprise
in a diversified system of farming.

As a rule, estimated costs of establishing a walnut orchard have been
considerably higher than the costs shown in Table III. Some of this
discrepancy traces back to the boom" years when much walnut orchard
planting was done for sale in small tracts to investors. In those days it
was a common practice to plant an orchard to walnuts and filler trees,
such as cherries or apples and then offer this planted land for sale at sev-
eral hundred dollars per acre. The purchasers of such orchard property
not only paid for the land and the walnut trees, but also for the filler
trees used and, of course, a profit to the promoters. In many cases the
purchase price was further enlarged to include an agreement to care for
the orchard for four or five years, at which time the filler trees were sup-
posed to begin to yield. In many cases the anticipated income from the
filler trees was grossly overestimated, and by the time the investor paid
the original purchase price of the orchard plus several years of growing
costs, his walnut orchard, when bearing, represented a large investment.
In such cases as these, much of the investment might be chargeable more
to errors of judgment than to the cost of walnut growing.

THE COSTS OF GROWING THE WALNUT ORCHARD

Walnut orchard growing costs may be grouped into two classes (1) di-
rect operating costs which include man labor, horse labor, trees, materials,
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and machinery operation and depreciation costs, and (2) interest on the
investment. Of the total growing costs, 56.3 per cent is operating cost and
43.7 per cent is interest (see Table X, Appendix B for detailed statement
of growing costs expressed in quantities of labor and materials).

TABLE III. ITEMIZED COST PER ACRE OF BRINGING A YOUNG WALNUT
ORCHARD TO BEARING AGE (TWELVE YEARS)

1919-1929
Data from 54 groves, averaging 22 acres in size and set 22 trees to the acre

Per yeal
for sec-
ond to

For eleventh
first year (in
year clusive)

Operator and family labor $ 3.16 $ 1.34
Hired labor 4.24 .78
Contract labor -- 3.06 .23

TOTAL MAN LABOR' $10.46 $ 2.35

HORSE LABOR $ 1.07 .68

TOTAL MISCEL.
LAN EOUS

Depreciation on tractor .51 .51
Depreciation on other

machinery .18 .15

TOTAL DEPRECI-
ATION $ .69 $ .66

TOTAL OPER-
ATiON COSTS $43.75 $ 6.31

Interest on land $ 3.67 $ 3.09
Interest on accrued

growing cost . 4.58
interest on tractor .14 .14
Interest on other ma.

chinery .08 .07

TOTAL INTEREST.. $ 3.89

zLess than .1 tier cent.

$ 7.88

TOTAL GROWING I

COSTS $47.64 $14.19

Cost per acre

Total for entire eleven-
year period

43.2 hours
32.7 hours

61.4 hours

Per-
cent-

age of
total
grow-

ing
cost

$ 7.92 4.2

$26.76 14.1

12.58 6.6

7.64 4.0
6.55 3.5
.14 .1

1.26 .7
.99 .5
.96 .5
.36 .2
.04
.05

,

.22 .1

.16 .1

$30.95 16.3

$ 5.55 2.9

1.72 .9

$ 7.27 3.8

$106.81 56.3

$34.63 '

18.3

45.82 24.2
1.49 .8

.80 .4

$82.74 43.7

$18955 100.0

AVERAGE VALUE PER ACRE OF UNPLANTED WALNUT LAND-$l57 00
TOTAL GROWING COST PLUS VALUE OF UNPLANTED LAND-$346.55

WALNUT TREES $26.76 22 trees

Taxes 1.30 1.14
Tractor operation (gas,

oil, repairs) .71 .69 15.6 hours
Cover-crop seed .91 .56 238.0 pounds
Manure .05 .01 .32 tori
Commercial fertilizer .36 .09 124.0 pounds
Blasting powder .99 6.0 pounds
Replacing walnut trees .09 .7 trees
Purchased stakes .36 6.9 stakes
Purchased tying material .04 6.9 ties
Use of auto or truck .05 .1 hour
Spray .02 1.3 gallons
Use of sprayer .02 .3 hour

Amount Cost

$16.59 8.8
11.99 6.3
5.33 2.8

$33.91 17.9

$ 4.77 $ 2.62
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Trees. Probably the first growing cost incurred is for the purchase
of the walnut trees. In this study, it was found that the cost of the walnut
trees accounted for 56.2 per cent of the first-year cost and 14.1 per cent of
the entire eleven-year growing cost. The average purchase price per tree
was $1.21, but costs for individual groves varied from $0.50 per tree to $2.75
per tree. About 22 per cent of the acreage under study was set with trees
costing less than $1.00 each; 48 per cent was set with trees costing from
$1.00 to $1.50 each; 26 per cent was set with trees costing from $1.50 to
$2.00 each; and 4 per cent of the acreage was set with trees costing more
than $2.00 each (see Table XI, Appendix B).

Since trees are quite costly it is but natural for growers to look closely
for economy in this item of expense. Fortunately, it appears that but few
Oregon walnut growers have leaned so far toward economy as to plant
inferior tree stock in their young orchards. An orchard set to cull trees
or to poorly adapted strains or varieties of trees is likely doomed to failure
from the beginning, even though the orchard is located on high-grade wal-
nut soil. Even though the expense is greater it will invariably pay in the
long run to buy only first-grade trees.

About two-thirds of the present bearing walnut acreage was set to
seedling trees, and the remaining third was set to grafted trees which are
almost exclusively of the Franquette variety. The grafted Franquette has
proved so superior for Oregon conditions that the bulk of the non-bearing
acreage is of this variety. Of the 1,182 acres of non-bearing orchard on
which costs were obtained, only 29 acres were seedlings and 1,153 acres
were grafted Franquettes. Except for one 31-acre tract all of the grafted
trees were nursery grafted. This one, tract was set with year-old black
walnuts and these were grafted over to Franquettes three years after the
black walnuts were set.

The nursery-grafted trees were practically all obtained from Oregon
nurserymen. Approximately 47 per cent were of the 4- to 6-foot size, 25
per cent were of the 6- to 8-foot size, and 28 per cent were of the 8- to
10-foot size.

Trees lost between time of setting and the beginning of the twelftl'
year averaged 3 per cent of the number planted. Of this loss 28 per cent
was due to unknown causes; 29 per cent to too deep setting; 15 per cent to
winter-killing; 11 per cent to drouth; and the remaining loss, amounting to
17 per cent, was due to a large number of causes such as squirrel, gopher,
and rabbit injury, mechanical injury, wet spots in the orchard, etc.

About one-third of the young walnut acreage has filler trees such as
prunes, pears, peaches, or filberts set among the walnuts. While these
trees were set at the same time as the walnuts, none of the costs pertain-
ing to these fillers are included in the walnut costs. Further discussion of
filler trees as well as other intercrops is given in the discussion of planting
plans and Systems.

Man labor. In this study, labor charges against the orchard were
started with the beginning of direct operations, such as marking, setting,
staking, cultivating, fertilizing, cover-cropping, and pruning.

Man labor accounts for about 18 per cent of the total growing cost.
About one-third of this labor is required for setting the orchard and grow-
ing it through the first year, and the other two-thirds is put in during the
next ten growing years.
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Approximately one half of the man labor is performed by the operator
or members of his family, and the other half is hired or contracted. On
the average, a total of 43.2 hours of operator and family labor valued at
38.4 per hour, and 32.7 hours of hired labor costing 36.7' per hour, were
required to grow an acre of young walnuts to bearing age. In addition to
the above 75.9 hours of operator, family, and hired labor, it is estimated
that it required about 7.6 hours of man labor to perform the work which
was hired as contract labor, thereby making a total of 83.5 hours of labor
as the man-labor requirement of growing an acre of young walnut grove
to bearing age.

Of the total contract labor cost, 51 per cent was for digging holes and
setting trees, 31 per cent was for plowing, 13 per cent was for cultivating
and 5 per cent was for such items as surveying, hauling trees, fertilizing,
and spraying.

Horse labor. A total of 61.4 hours of horse labor was used to grow
an acre of non-bearing walnuts to bearing age. Practically all of this horse
labor was performed by horses kept on the farm for general farm work.
Farm-horse labor was charged to the walnuts at the rate of 13 per horse
hour, this rate being the average cost of horse labor in the Willamette
Valley as shown in Oregon Agricultural Experiment Station Bulletin 250.
Hired horse labor was charged at cost, which was universally l0 per hour
for the limited amount of horse work hired.

Miscellaneous costs. Of the total growing cost, 16.3 per cent consists
of various miscellaneous items, chief of which are taxes, tractor operation,
and cover-crop seed. The quantities and cost for each of these items are
shown in Table III. It should be remembered in considering these costs
that, while the charge shown for such items as taxes, tractor operation,
cover-crop seed, manure, and commercial fertilizer apply only to the wal-
nuts, more than this amount may have been chargeable against an acre
of orchard land. For the entire eleven-year growing period only 40 per
cent of the average walnut-grove area was used by the walnuts, the re-
mainder being devoted to interplants and intercrops. Presentation of
costs for the various systems of interplanting and intercropping as well
as orchards planted to walnuts only will be given in the discussion dealing
with planting plans and systems.

Depreciation. Over a period of years, machinery wears out and must
be replaced, hence it is but fair to charge a portion of this wear to each
year's operation. In this study, depreciation on tractors and machinery
was based on the estimated useful life of this machinery as given by the
owner. For tractors, this depreciation averaged 18.6 per cent and for
general machinery, it averaged 10.8 per cent. The depreciation charges to
walnuts were determined by the percentage of the total use of the machine
which was devoted to the non-bearing walnut grove.

Interest costs. Unless all or a portion of the money invested in the
young walnut orchard is actually borrowed, the interest cost is more or
less a hidden cost. Farmers not borrowing money seldom figure interest
costs, yet interest is a very real cost since considerable capital is invested
in the young orchard that could be earning interest if invested elsewhere.
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All interest charges shown in this study are at the rate of 5%. Three
classes of investment are involved; (1), the interest on the investment in
the land used by the walnuts; (2), the interest on the investment in the
growing costs which were added to the previous investment at the end
of each growing season; and (3), the interest on the investment in tractor
and general farm machinery.

CASH AND NON-CASH COSTS OF GROWING A
WALNUT ORCHARD

As a rule, only a portion of the cost of growing the young orchard
is actually paid in cash. The proportion that is so paid varies considerably.
For example, on young orchards owned by city dwellers or other absentee
owners, all the operation costs are usually paid in cash, but even far these
orchards the interest cost is not usually a cash expense. In other instances
the farmer himself may do all the work of setting and caring for the
orchard so that actual cash outlay is largely limited to trees, taxes, and
possibly cover-crop seed or fertilizer.

TABLE IV. CASH AND NON-CASH COST OF GROWING A YOUNG WALNUT
ORCHARD TO BEARING AGE (TWELVE YEARS) 1919-1929

Per acre

Operator and family labor $16.59
Hired labor 11.99
Contract labor 533

TOTAL MAN LABOR $33.91
I

$17.32

HORSE LABOR $7.92 $ .07

WALNUT TREES $26.76 $26.76

$11.99 6.3
5.33 2.8

TOTAL MISCELLANEOUS....I $30.95 $30.95 16.3-
TOTAL DEPRECIATION $ 7.27

Percent- Percent-
age of age of
total total
cost Per acre cost1%

$16.59 8.8

i $ 7.27 3.8

TOTAL INTEREST $82.74 $82.74 43.7

TOTAL GROWING COST $189.55 $75.10 39.6 $114.45 60.4

The average young walnut grove in Oregon is grown to bearing age
at a cash cost of only $75.10 per acre which is 39.6 per cent of the total
growing costs (see Table IV). Three items-trees, hired and contract
labor and taxes-account for about three-fourths of the cash cost. Of these
items, tree cost is of major importance. Approximately one half of the

Total
eleven

year
growing

Cost item
cost per

acre

Taxes 12.58 12.58 6.6
Cover.crop seed 6.55 6.55 3.5
Fertilizer 1.40 1.40 .8
Tractor operation 7.64 7.64 4.0
Blasting powder .99 .99
Replace trees .96 .96
Purchased stakes and ties .40 .40 .2
Other miscellaneous costs .43 .43

Cash cost Non-cash cost

9.1 $16.59 8.8

$ 7.85 4.1.1

14.1
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cash cost is incurred in setting the orchard and growing it through the first
year and the other half is spread over the following ten years.

The items which are not paid for directly in cash are; (1) the labor
of the farmer and his family, (2) farm horse labor, (3) depreciation on
machinery, and (4) interest. Though the farmer does not charge wages,
he must have money to buy the necessities of life and when machinery
wears out it must be replaced. Therefore, it is not necessarily correct to
assume that because cash payment of some items can be deferred or
omitted that such items are entirely non-cash in character. While, then,
such a divisiqn of cost may be admitted as more or less arbitrary, never-
theless it provides a clearer picture of the nature of the expenditures
involved, and is indicative of the minimum cash requirements for the
development of this enterprise.

Although the total per acre cost of the young orchard at bearing age
is quite high, the average farmer owning land suitable for walnut growing
can develop a grove with a very moderate cash outlay. It does not require
the finances of a capitalist to grow a moderate acieage of young walnuts
where the enterprise is developed, as most Oregon walnuts are, on the
diversified farm. In normal times operators of diversified farms usually
have some surplus cash income from the year's operations. Some of the
walnut-grove owners who cooperated in this study make a practice of
trying to increase their holdings by setting a few acres each year, using
whatever cash they have available. After several years of such endeavor
some very substantial plantings have been started.

WALNUT ORCHARD GROWING COSTS, BY OPERATIONS

Many orchardists prefer to think of orchard costs in terms of oper-
ations performed. Instead of dividing costs into such items as labor, trees,
materials and miscellaneous costs, depreciation and interest, these same
costs may be divided into operations such as planting the trees, plowing
and cultivating.

The distribution of walnut orchard growing costs by operations and
the division of these costs between the first and subsequent growing sea-
sons are shown graphically in Figure 3. Almost half of the total growing
cost (49 per cent) is for overhead; that is, taxes on the land used by the
walnuts, interest on the land used by the walnuts, and interest on the
development costs. The remaining 51 per cent of the growing cost is
divided up, 19 per cent to planting, 21 per cent to cultivating, 7 percent
to fertility upkeep practices, 3 per cent to pruning and 1 per cent to miscel-
laneous items such as restaking, replacing trees, spraying, and white-
washing tree trunks (see Table XII, Appendix B).

Overhead costs. At the end of each growing year, the costs incurred
for the past season were accrued as additional investment, and interest at
the i-ate of 5 per cent was charged against this accrued investment in
computing the growing costs for the following year. Since approximately
one-fourth of the total growing cost is incurred during the first growing
season, and must be carried as a capital charge for the following ten
seasons, together with the yearly additions to this cost, the interest on
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development costs become quite a large item. Of the total overhead
charge, 49 per cent was for interest on growing costs, 14 per cent was for
taxes, and 37 per cent was for interest on the land used by the walnut
trees.

Figure 3. AVERACE COST OF GROWING THE WALNUT ORCHARD. nv OPERATIONS.
About half the total cost of growing is for overhead taxes and interest and the remainder

is for costs incurred in performing the various orchard operations. (See Table XII for further
details.)

Planting. The operation of tree planting includes four distinct oper-
ations; (1) laying out the planting plan, (2) digging holes, (3) setting
trees, and (4) staking trees. Some operators combine one or more of
these operations and others carry each operation to completion before
starting the next one.

TABLE V. DISTRIBUTION OF WALNUT-PLANTING COST
1919-1929

Cost item
Cost per

acre

Percent-
age of
total

planting
cost

COST
PER

ACRE TOTL COST OF GROWING

$ IRS 25

DISTR BIJTION OF TOTAL COST OF GROING

$ 93.03 -OSERIOEA INTERES £ TASES-40%

$36.14 A4r -TREES PLANTIN - 0%

$38.75 -CULTIVATING-SI

$12.80 - FERTILITY UPIIEEP
COal FOR FIRST YEAR

COST 2ND.- 11111. YEARSTOTAL
$5.11 _PRONING_a

$2.72 I_UISeELANEOU5_I%

30 40 50 80 70 80 90 lOS

PERCENTAGE OF TOTAL COST OF GROWING

Trees (22 trees @ $1.21) $26.76 74.0
Man labor 7.83 21.7
Blasting powder .99 2.7
Stakes and ties .40 1.2
Horse labor -- .11 .3
Use of auto and truck .05 .1

TOTAL $36A4 100(1
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The planting cost is a major item of expense in the orchard growing
cost. The total cost of performing the four planting operations together
with the cost of trees and materials used, amounts to $36.14 per acre or
19 per cent of the total eleven-year growing cost. This one item is almost
as large as the entire cost of plowing and cultivation throughout the
eleven-year growing period. The distribution of the planting cost per acre
is shown in Table V.

LAYING OUT THE PLANTING. The first planting operation performed is to
stake off or mark off the ground preparatory to digging the holes for the
trees. Most of the growers performed this operation by measuring with a
wire made for this purpose or by sighting in the tree locations by means
of intersecting sight lines. A few employed a surveyor. Where this was
done, the cost of marking off the ground was about double the cost where
the farmer did his own marking off; the respective costs being 2 per
tree where the farmer did his own marking, and 6.t per tree where a sur-
veyor was employed. In many cases growers may consider that the small
extra cost for a surveyor is money well spent, for an orchard is a long-
time investment, and unless the owner is confident that he can lay out his
orchard in a symmetrical manner it may be desirable to spend slightly
more per acre and employ a surveyor.

DIGGING THE HOLES. Three methods were used in preparing the holes:
About 28 per cent were hired dug on a contract basis; 40 per cent were

dug by the operator and help hired by the day or hour; and 32 per cent
were blasted out with powder, and then cleaned out with a shovel. While
considerable variation was found in the size of hole used, a hole three
feet square and three feet deep (3'x3'x3') was most commonly used.

Not only is digging much easier in some soils than in others, but some
growers want extra large holes dug, hence the contract rate for this work
varies with the particular conditions prevailing. It was found that rates
of 20, 25çt, and 350 per hole was paid for this work, the higher rates being
for holes four feet square and four feet deep. Two growers contracted
the entire job of digging, setting the trees, and staking. One paid 400 and
the other paid 500 per tree for this work.

The holes which were dug by the operator or labor hired by the hour
or day were prepared more cheaply than those dug by contract. On the
average, it required 17 minutes to dig each of these holes, and this labor
cost 11g. These holes, however, tended to average smaller in size than
those which were dug under contract.

Growers using blasting powder to prepare the holes usually gave the
same two reasons for favoring this method; (1) it is easier than digging;

blasting shatters any hard-pan layer present and thereby allows both
moisture and tree roots to penetrate the subsoil more readily. Blasting a
hole is undoubtedly easier work than digging a hole with a shovel, but
many growers are unfamiliar with the use of blasting powder and do not
wish to use it, while others prefer dug holes to blasted holes. On the other
hand, it appears questionable if any soil needing blasting in order to shatter
a hard-pan layer is a desirable walnut soil. Furthermore, if any shattering
effect is to be expected, the blasting must be done while the soil is dry,
whereas most of the blasting is done during the winter or spring when the
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soil is wet and when the effect of blasting is to compact the soil rather than
to shatter it.

The usual procedure followed in blasting holes was to bore or punch
powder holes from 1 to 3 feet deep and to drop in each hole one stick of
20 per cent powder with a 12- to 14-inch fuse attached. One man used but
half a stick in a 1 foot hole and one man used three sticks in 4-foot holes,
hence it is probable that several methods could be used that would give
satisfactory results.

Where the one-stick method was used, the average cost for materials
only (powder, caps, and fuse) was 6.60 per tree, and an average of 9 min-
utes of man labor was required to prepare and set off the shot." The aver-
age cost per hole for both materials and labor was about 12.6ct. As a whole,
blasting, particularly in moist soil, does not seem to be a desirable practice.

SETTING TREES. In some cases the setting operation was carried on immedi-
ately following the preparation of the hole, while other growers prepared
all the holes first and then did the setting. The planting season ranged
from November to May, but the bulk of it was done during February,
March, and April. Usually fall or early spring planting is much better
than late spring planting.

In the setting operation, it was the usual practice to fill with top soil
the bottom of the hole and the area around the small fibrous feeding roots.
A few growers also placed a small amount of rotted manure in the bottom
of the hole and covered this with top soil. Setting was performed slightly
more rapidly than digging. On the avel-age, it required 15 minutes of man
labor to set each tree, which at the prevailing wage, cost 9.60.

Some growers also set the stakes at the same time the tree was set.
Where this additional operation is incorporated with the setting slightly
more time will be required to complete this work.

STAKING. Of the 1,182 acres of young orchard on which cost records were
obtained, 89 per cent were staked either at the time of setting or shortly
afterwards. The purpose of staking was to hold the young tree upright
against wind pressure. For about one half the staked acreage, the stakes
were purchased, and for the other half, the growers cut their own stakes
from material found on the farm. Purchased stakes were usually low
grade 2 x 4 or similar dimension lumber, 7 to 10 feet in length, purchased
from local sawmills, and cost an average of 5.20 per stake. Among the
chief sources of farm-cut stakes were old hop-poles, which were usually
split into several stakes, and stakes cut from old or second-growth fir
trees.

A large variety of materials were used to tie the tree to the stake.
Burlap, cotton rags, old garden hose, old inner tubes, binder twine, and hop
twine were some of the more common tying materials noted. About one-
fifth of the growers purchased tying material, and the remainder used
scrap material found on the farm. The average cost of ties purchased was
.60 each. One grower purchased patented ties, but aside from this one man,
most of the tying material purchased consisted of twine, old garden hose,
and old inner tubes.

The average cost of staking and tying, including both the labor and
the materials used, averaged $1.45 per acre. Those growers using farm-cut
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stakes reduced their staking and tying costs below those buying stakes by
about 40 per cent, the costs per acre being 96 where farm-cut stakes were
used and $165 where purchased stakes were used. For those growers
cutting their own stakes it required an average of 2.8 man hours to cut the
stakes and stake and tie an average acre of orchard (twenty-two trees).

Cultivation. The method and type of cultivation used on the young
walnut orchard is dependent somewhat on the degree and type of inter-
planting or intercropping used. Five general methods of planting were
found in use: (1) On 21 per cent of the young orchard acreage nothing
was planted except walnut trees. (2) On 19 per cent of the acreage the
walnut trees were interplanted with filler trees such as prunes, peaches,
filberts, etc. (3) On 12 per cent of the acreage the walnuts were inter-
planted with filler trees and, in addition, the remaining vacant space was
used for intercropping. (4) On 23 per cent of the acreage the walnut trees
were intercropped with cultivated crops such as corn, potatoes, truck,
berries, etc. (5) On 25 per cent of the acreage the walnuts were inter-
cropped with grain and hay crops. Where filler trees or intercrops are not
used in the walnut orchard, the entire cultivation program can be designed
for the walnut trees, but where filler trees or intercrops are used these also
must be considered. In some instances, for example, where corn is used as
an intercrop, the cultivation program will likely be designed entirely for
the corn crop and most walnut growers will consider this adequate for the
walnuts. Of the 54 young walnut plantings for which cost records were
obtained, 38 or about 70 per cent were cultivated with little or no consid-
eration of the intercrop or interplant, and for the other 30 per cent, the
intercrop or interplant cultivation was the chief consideration.

The interplant or intercrop may also limit the cultivation methods that
are used. In an orchard planted to nothing but walnut trees it is generally
possible, topography permitting, to use tools of wide dimensions. Such
outfIts permit rapid cultivation. Even where filler trees are used the culti-
vation rate may still be fairly rapid since there is usually at least a 20-foot
vacant space between trees. When intercrops are used, however, the tilled
area is usually reduced to a narrow strip on each side of the tree row
which, during the first year, may range from 3 to 4 feet with the cultivated
intercrops up to 6 to 10 feet with the grain or hay intercrops. With the
3- to 4-foot strips it is necessary to use narrow one-horse implements,
while on the 6- to 10-foot strips a team or a tractor may be used with tools
that cover this width.

Tc OF CULTIVATION. The tools used for cultivation are usually the gen-
eral farm tools available. The diversified charactei of the average walnut
farm has already been indicated. Such a farm, as a rule, has ample tools
available for all necessary walnut grove cultivation.

The type of cultivation given the young orchard is illustrated by the
tools used in cultivatimig during the first growing year on those thirty-eight
groves where walnut cultivation was the dominant consideration in the
cultivation program. In addition to plowing, which was performed on
practically every orchard, it was found that 53 per cent of the orchardists
used a disk harrow, 45 per cent a spring-tooth harrow, 37 per cent a spike-
tooth harrow, 26 per cent a float; 26 per cent hoed or spaded around the
trees; 21 per cent used a weeder; and 13 per cent used a smooth or corru-
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gated roller in the tillage operations. Various combinations of these tools
were used, but usually two to three different tools were all that were used
by any individual grower, two very common combinations being a disk
harrow and a spring-tooth harrow, or a dsk harrow and a spike-tooth
h arrow.

Rolling, while used on only 13 per cent of the orchards, is a practice
of doubtful value, since it tends to bring soil moisture to the surface where
it may be lost through evaporation.

During the period covered by this study 3 of the 54 cooperatcrs pur-
chased cover-crop disks. Since 1929, several more of the orchardists have
purchased a cover-crop disk and are using this implement to do the work
formerly done by the plow and ordinary disk. It seems probable that
eventually this implement may largely supplant the plow on a major
portion of the walnut orchard acreage, particularly where the walnut farm
contains enough other orchard acreage to justify the purchase of such an
implement and a tractor of sufficient size to pull it.

WHEN SHOULD CULTIVATION BEGIN. The time of starting cultivation of the
walnut grove depends somewhat on whether a cover-crop is to be turned
under. Usually, however, the orchard is either plowed or double disked
(with the cover-crop disk or ordinary tandem disk) sometime in April.
The aim in plowing or disking is to perform this operation before the cover-
crop or weed growth consumes any of the soil moisture supply needed for
the walnuts and it requires only three or four clear, warm, sunshiny days
to start this 'sucking out" process well on its way. After plowing, the
usual practice is to cultivate the orchard enough to keep down all weed
growth, for weed growth rather than evaporation is considered the chief
cause of soil-moisture loss.

AMOUNT OF CULTIVATION. Over the entire eleven-year growing period, the
orchards covered in this study received an average of 71 cultivations per
year in addition to the plowing or disking, when disking was substituted
for plowing. Individual orchards, however, received asfew as 3 and as
many as 21 cultivations.

The amount of cultivation necessary to keep down weed growth
effectually varies considerably on different farms, but it is believed that
on some farms this can be accomplished with less cultivation than was
being used. It is hard to conceive of land so weedy that 10, 15, or even 20
cultivations are necessary. It may interest some of the readers to know
that the grove pictured on the cover page of this bulletin received but 4
diskings, and a limited amount of hand hoeing around the trees, in addition
to chopping up the cover-crop in the spring with the cover-crop disk.

COST OF CULTIVATING. The average annual cost of plowing and cultivating
over the entire eleven-year growing period was $3.61 per acre. This cost
includes only the tillage of the land area devoted exclusively to walnuts,
which averaged 40 per cent of the orchard land area. Where there was no
intercropping or interplanting the cultivation cost against the walnuts
would be somewhat higher. Of this cultivating cost, 44 per cent was man
labor, 16 per cent was horse labor, and 40 per cent was for the use of
tractor and tillage machinery. An average of 3.7 hours of man labor per
acre of walnuts was used for this plowing and cultivating.
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Fertility upkeep practices. About 60 per cent of the young orchard
acreage was either cover-cropped or fertilized or both cover-cropped and
fertilized during the first growing year. Cover-cropping was more com-
monly practiced than fertilizing with either manure or commercial fertiliz-
er. While approximately one-third of the acreage receiving fertility upkeep
treatment received more than one treatment; that is, both manure and
cover-crop or commercial fertilizer and cover-crop, of the total, about
four-fifths was cover-cropped, one-half was manured, and only one-fourth
received any commercial fertilizer.

COMMERCIAL FERTILIZERS USED. There is no experimental evidence avail-
able to indicate desirable commercial fertilizers for young walnut trees
grown under Oregon conditions. As previously stated, about one-fourth of
the acreage treated for fertility upkeep received some commercial fertilizer.
This acreage was confined to three large groves and it was acknowledged
that this fertilization was of an experimental nature. One grove owner
used sodium nitrate; another used a complete fertilizer, 2-12-3; and a third
used 3-10-10 and also bone-meal, super phosphate, potash, and sheep guano.
All of this fertilizer except the 2-12-3 was applied by hand to the individual
trees. The 2-12-3 was broadcast over the entire orchard area, and was
intended largçly as a stimulant for the cover-crop. Aside from the stimu-
lative effect on the cover-crop, none of these growers could cite any dis-
tinct benefit from this fertilization, although unobserved benefits may
have resulted

MANURING PRACTICE. Many of the young walnut groves are on farms
where manure from farm livestock is available. Of the eleven growers
using manure, only one paid out cash for it and he was able to obtain it
from a local stockyard for $1.00 per ton at the stockyard.

Varying methods were used in applying the manure. Some placed a
small amount of well-rotted manure in the bottom of each hole, covered
this with top earth and set the tree roots on top of the earth. Others
spread a ring of manure around each tree after setting, and some, where
manure was plentiful, used a manure-spreader and covered the entire
orchard area. Although definite benefits, aside from stimulation of the
cover-crop, were hard to discern, practically all of the growers using
manure were well satisfied with the results. It must be remembered, how-
ever, that there was very little cash expense associated with this type of
fertilizing and growers were less likely to be critical of the results than
they would be if expensive commercial fertilizer had been purchased. It is
impossible to state from this study whether growers improved their groves
by the practice of manuring the young trees and, until careful experimental
studies are made over a long period of time, this question will probably
lack a definite answer. On many farms, manuring can be done cheaply.
Since it is likely that some benefit results from manuring, and also likely
that any cover-crop which might be grown will be greatly stimulated by
such treatment, the practice is probably justified. It must be remembered,
though, that a properly selecied walnut site should be high in natural fertility,
and on such land the value of manure or any other fertilizer will be less
evident than on ordinary land. If the land is so poor that manuring is
badly needed there is considerable question as to its fitness for a walnut
grove.
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C0vER-cRor'PING. Cover-cropping or green manuring is the most generally
used of all the fertility upkeep practices in walnut orchard growing, yet
if improperly handled, as it sometimes is, this practice may damage an
orchard materially. A growing cover-crop requires large amounts of soil
moisture. As long as this moisture is replaced naturally by precipitation
or artificially by irrigation the orchard may be expected to gain from
cover-cropping; for, when incorporated in the soil, the cover-crop builds
up the humus content, and this humus increases the moisture-holding
capacity of the soil, aids in the decomposition of mineral matter into avail-
able plant food, and adds available nitrogen from leguminous cover-crops.
If, as often happens, the cover-crop is allowed to stand until it removes
moisture that will not be replaced, a very definite injury to the orchard
can be expected, for the orchardist is then increasing humus at the expense
of moisture. Under Oregon conditions, where irrigation is often imprac-
ticable, adequate soil moisture is of major importance in obtaining good
results from walnut orchards, and any practice that robs the trees of any
of the soil moisture which should be available to them is an undesirable
practice. Therefore, to be of maximum value, walnut orchard cover-crops
must be disked down or plowed under before they begin to rob the trees of
soil moisture. If this is not done the benefits may soon be cancelled.

On the groves included in this study, mixtures of common vetch and
grain (oats, barley, wheat, or rye) were used almost universally for cover-
crops. Experimental plantings of turnips, rape, Austrian peas, and Austrian
pea and grain mixtures were found in use on a limited acreage, and some
promising results were being obtained. Varying mixtures of vetch and
grains were used, but mixtures with about 40 pounds of vetch and with
from 40 to 60 pounds of grain were common. Early fall seeding (Septem-
ber) seemed to be the choice of most walnut orchardists. The average
seeding rate was 86 pounds of mixture per acre of orchard land, but the
seeding rate of 100 pounds per acre was very popular.

The height of the cover-crop when turned under in the spring was
found to vary from one to five feet. Some lands have been so depleted
of surface fertility by long years of cropping that it is almost impossible
to get a cover-crop to grow well without fertilizing. Other lands which
have not been depleted of their surface fertility will often grow a cover-crop
from three to five feet high by early April. Late turning under of cover-
crops is often due to slow growth. A large tonnage of green manure is
desirable, but only when it can be obtained without competing with the
trees tor soil moisture. It is probable that the chief use for fertilizers in
young walnut orchards may be as stimulants to the cover-crop so that
heavy humus-building cover-crops can be developed and turned under early
in the season before there is any opportunity to deplete the soil moisture.

Pruning. Pruning the young walnut usually starts with the heading
back of the tree at setting. Except for about 5 per cent of the acreage, all
of the young walnut trees were headed back when set. Classification of the
acreage headed shows 41 per cent headed at 2 feet or less, 40 per cent
headed between 2 and 3 feet, and 19 per cent headed at more than 3 feet.

During the first and second growing years very little actual pruning,
as the term is commonly used, was done. Most of the work of this nature
consisted of rubbing off or clipping off extra buds not wanted for branches.
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The majority of the growers were attempting to develop a permanent head
on the tree at between 5 and 8 feet from the ground. Of the total 1,182
acres, 30 per cent was being pruned for a permanent head at 5 feet or less,
58 per cent for a head between 5 and 8 feet, and but 12 per cent for a head at
8 feet or more.

The most common shape of tree found in the older walnut orchards
was the open or vase-shaped tree. Such a tree is often subject to splitting,
hence the central-leader or modified central-leader type of tree has been
developed to overcome this difficulty. Of the total young walnut acreage,
58 per cent was still being pruned to develop an open or vase-shaped tree
and 42 per cent was being pruned to develop a central-leader type of tree.
In actual practice the central-leader type of tree is rather difficult to
develop, and probably some growers intending to develop this type of
tree will, in time, have most of their trees of the open or vase shape. Nev-
ertheless, the modified central-leader type of tree is well worth striving for.

The labor required for pruning increases as the orchard increases in
age. The average time required for pruning per year over the entire
growing period was 1.3 man-hours per acre and this labor cost 450. During
the first year only .6 man-hour per acre was used for pruning, but by the
eleventh year 2.3 man-hours per acre were required for this work.

Miscellaneous operations. From the second to the eleventh growing
years there was an average of .3 hour of man labor per acre used for such
work as spraying, restaking, replacing trees, and whitewashing tree trunks
Some walnut growers did not perform any of these operations on their
groves, while others perform most of them. Approximately 65 per cent
of the growers had to replace some trees; 13 per Cent sprayed their or-
chards one or more times; 8 per cent used whitewash on the tree trunks;
and 2 per cent found it necessary to restake their orchards.

Spraying was usually performed when applications were being made
to other orchards on the farm. All of the spray used was lime-sulfur or
bordeaux mixture and was put on while the tree was dormant. A total of
only 1.3 gallons per acre of concentrated lime-sulfur spray solution was
used and an insignificant quantity of bordeaux mixture. These spray appli-
cations were for the purpose of cleaning off the moss growth on the
trunk and limbs so as to give the tree a brighter and cleaner appearance.
The practice of spraying for the control of walnut blight, as now practiced
on some of the bearing orchards, had not yet been developed, and was not
practiced or perhaps necessary on these young orchards.

VARIATION IN WALNUT ORCHARD GROWING COSTS

Year-to-year variations in growing cost. Growing costs for young
walnut orchards are not constant and stable. From year to year prices on
trees, labor, materials, and other items of cost, rise or fall. In a low price
year such as 1932, when tree costs were approximately 25 per cent and
labor costs 50 per cent lower than they were during the period covered by
this study, it would be possible to start a grove at a very low initial dollar
cost. Only a portion of the growing cost comes in any one year, however,
hence by the time the grove reaches bearing age some of the initial advan-
tage of such a situation may be lost.
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It has been the intent to show all costs not only in dollars, the pur-
chasing power of which is variable, but in amounts of labor, trees, and
materials. By applying current rates to these quantities, growing costs
for any scale of prices may be computed. Furthermore, the relationships
between items of cost for any one period will probably be about the same
for any other period, unless quite radical changes in orchard growing
methods should occur.

Variation in cost during the same period. The cost discussion which
has been presented in the preceding pages has dealt chiefly with the aver-
age growing cost. This average or arithmetic mean has been used in this
discussion because it is believed that this figure expresses, as nearly as any
one figure can do, the true picture of the growing costs for the entire
54-grove sample. Costs for individual groves vary both above and below
this average or mean.

The extent of the variations found in walnut orchard growing costs
are shown graphically in Figure 4.

Both in first-year growing costs and in annual growing costs for the
following ten seasons, about half of the orchards were found to have
costs that did not vary widely from the average. During the first year
54 per cent of the groves were found to have costs with a range of approxi-
mately 30 per cent above and 30 per cent below average cost, and during
the following ten seasons 48 per cent of the groves retained approximately
this same relationship.

The costs for the remainder of the orchards varied rather widely from
the average costs. During the first year 7 per cent of the groves were
grown at a cost which averaged 66 per cent less than the average for all
orchards, and 26 per cent of the groves had average costs which were 38
per cent less than the average for all orchards. in contrast to these low
costs, there were 4 per cent of the groves with an average cost of 79 per
cent greater than the average for all the orchards, and 9 per cent with
costs 46 per cent greater than the average for all orchards. Even greater
contrasts were found in the annual growing costs for the second to the
eleventh years, where it was found that 9 per cent of the groves were being
handled at an annual cost which was approximately one-seventh of the
average cost for the entire group, and 29 per cent of the groves had an
average annual cost of 50 per cent less than the average for the entire
group. The high cost groups consisted of 9 per cent of the groves with
average annual costs approximately double the average for all groves, and
5 per cent of the groves with annual costs 64 per cent above this average.

With such a wide variation, it is important to analyze these costs and
ascertain why some are so low and some so high. Since so many cluster
about the average the assumption is that many of the growers are using
similar methods, but the very iow costs found indicate that cheaper
methods are possible.

Provided with the proper growing conditions, walnut trees live and
bear much longer than most fruit trees. Many of the first walnut trees
set in Oregon are still producing abundantly. In establishing an orchard
of this character it seems unwise to economize on cost if this economy
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serves to injure the quality of the planting. Therefore, in analyzing the
cost of establishing a walnut grove it is not sufficient to determine merely
the cheapest method of growing an orchard, but it is also necessary to
determine if this method is likely to produce an orchard of inferior quality.

Figure 4. VARIATIONs IN THE COST OF GROWING A \VALNVT ORCHARD.
Some orchardists grow their orchards much more cheaply than others.

MAJOR FACTORS INFLUENCING THE COST
OF ESTABLISHING A WALNUT ORCHARD

As stated in the opening pages of this bulletin the objectives of this
economic study of non-bearing groves were (1) to determine the cost of
bringing a planting of walnuts to bearing age and (2) to determine prac-
tical and economical methods of doing so.
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Much of the discussion of the second phase of this study must be
stated in rather general terms. Cost may be used as a guide to show
which is the most economical method of growing an orchard, but the most
economical method may not always be the best method. Both cost and
the results obtained must be evaluated in selecting practical growing
methods. Furthermore, if the most practical and economical method
could be accurately ascertained it would not be possible to lay down any
general set of rules that will apply to every farm. It is possible, however,
to show the basic principles involved in deciding which method is the
best for any particular set of conditions and it is largely up to the indi-
vidual grower to apply these principles in deciding his particular plan.

WALNUT ORCHARD PLANTING SYSTEMS

The predominating planting system used for young walnut groves is
the square. Of the orchards included in this study, 81 per cent were so
planted, 13 per cent were set on a diagonal, and 6 per cent were set in a
rectangular system.

Planting distances. The most popular distance for setting young
groves at present is the 40-foot square. Of the square plantings 46 per cent
were using this spacing, 25 per cent the 50-foot spacing, 12 per cent the
60-foot spacing, while for the remaining 17 per cent, the spacing varied
from 30 to 80 feet.

In this study the average planting costincluding the cost of the tree
and all labor used in marking, digging holes, setting, and stakingwas
$1.64 per tree. Using this rate, the planting cost for a 40-foot spacing (27
trees) was $44.28 per acre; for a 50-foot spacing (17 trees), $27.88; and for
a 60-foot spacing (12 trees), $19.68. On an average 22-acre grove the
difference in total planting cost in favor of a 60-foot spacing over a 40-foot
spacing amounted to $541.

There are two general points of view regarding the planting system
question: One is that the walnut trees should be planted fairly close and
then thinned when they begin to crowd each other; and the other is that
they should be planted as it is intended for them to remain throughout the
life of the grove. Most of the growers using the 40-foot planting distance
follow the first plan, while those using the 50- to 60-foot plantings follow
the second plan. Walnut growers often state the matter thus: "If I am
planting the orchard for my own benefit I will set the trees 40 feet apart;
if I am planting it for my children's benefit I will set them 50 feet apart,
and if I am planting it for my grandchildren I will set them 60 feet apart."

The logic of this statement is quite clear for, with a 40-foot planting
distance, there are 27 trees per acre to yield nuts as against 17 in a 50-foot
planting and 12 in a 60-foot planting. Until the trees begin to crowd each
other and compete for plant food and moisture the yield will be propor-
tional to tlie number of trees present and there is no question that during
the early life of the orchard, the more closely spaced plantings will give
larger yields of nuts and greater yearly profits. When crowding begins,
however, the trees must be thinned at once or the orchard soon begins to
deteriorate.
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The whole matter of planting distance finally resolves itself into the
question, How can the vacant space in tile walnut grove best be utilized
between the time the orchard is Set and the time the walnuts are large

Figure 5. Two MDTH005 or UTXLiZtNG VACANT SPACE IN Youao WALNUT ORCHARDS.
(1) A six-year-old orchard interplanted with filberts and intercropped with strawberries.

Note that the strawberries are crowded up against the trees where they are competing with
the trees for plant food and moisture. (2) A young orchard intercropped with strawberries.
Observe that the berries are kept well away from the tree root zone so that they will not
compete with the tree for moisture and plant food.
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enough to need this space? On a rich soil, walnut trees that are set 40 feet
apart and which develop normally, will use practically the entire orchard
area by the fifteenth year, although actual crowding may not occur for
several years more. On a 50- or 60-foot planting it will take much longer.
Whether it is more desirable to set the walnuts 40 feet apart and then take
eight to ten crops from them (twelfth to twenty-second years) before
thinning or whether it is better to interplant or intercrop this land with
other fruit or crops will depend on the relative profitableness of the various
crops under consideration. In the past, walnuts have been relatively more
profitable than many other crops, and under such conditions close planting
may have paid, whereas to follow this same practice on future plantings
might give adverse results.

Aside from the question of profit there is one outstanding fault with
close planting of walnuts. It appears that the great majority of orchardists
will probably leave it to the children or grandchildren to do the thinning.

It is significant that a summary of the growers' opinions as to the
most desirable planting distance for future plantings indicated consider-
able shift from the 40-foot spacing to the 50-foot and 60-foot spacings (see
Table XIII, Appendix B). Generally speaking, those now using a 40-foot
spacing thought 50 feet might be a better spacing, and those now using a
50-foot spacing thought a 60-foot spacing would be more desirable.

As a whole, a 50- to 60-foot spacing, preferably planted in squares to
provide for future thinning if such becomes necessary, seems desirable.

When close planting is used to obtain heavier early production, it
seems wise to use a planting system that permits thinning to n uniform
distance in later life when more space is needed.

Interplanting and intercropping. With any of the spacings used and
particularly with the 50- and 60-foot plantings, there is only a small portion
of the total land area actually used by the trees during the first few years
of growth. About four-fifths of the grove owners utilize this space by
growing some other crop thereon (see Table VI and Figures 5, 6, and 7).

TABLE VI. METHODS OF UTILIZING THE LAND AREA IN YOUNG
WALNUT ORCHARDS

19 19-1929

Acrej

The use of intercrops such as berries, corn, potatoes, grain, and hay
was found to be a more common means of utilizing the space between the
walnut trees than the use of filler trees. Cultivated intercrops occupied a
slightly larger proportion of the young walnut orchard acreage than the
non-cultivated intercrops, but this difference was too small to be signifi-
cant. Of the acreage set with filler trees about 40 per cent also had inter-

\Valnut trees only 393 20.6
Walnut trees and filler trees I 368 19.3
Walnut trees, filler trees, and intercrop 231k 12.2
Walnut trees and cultivated intercrop I 444k 23.4
Walnut trees and non-cultivated intercrop 467 24.5

TOTAL 1904 100.0

Percent-
age of
total

System of pianting used Acreage acreage
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crops planted between the walnuts and the fillers (see Figure 5, Part 1).
About one-third of the intercrops in all plantings were annual cultivated
crops such as corn and potatoes; 20 per cent were berries, and 46 per cent
were grain and hay crops (see Table XIV, Appendix B).

-
Figure 6. THTs GROWER USES HAY FOR Mt INTERCROP.

A full eight-foot strip is left on each side of the tree. As the trees grow older this
strip will be increased to ten feet and finally to twelve feet. Intercropping of this nature, if
followed year after year, does not permit cover-cropping of any of the land except the
cultivated Strips.

In past years a greater proportion of the young walnut acreage was
interplanted or intercropped than at present. The history of the present-
day bearing groves shows that all except approximately 12 per cent of the
acreage was either interplanted or intercropped, while at present approxi-
mately 21 per cent is neither interplanted nor intercropped. Furthermore,
a summary for slightly more than 3,600 acres of this bearing acreage shows
that 80 per cent was originally interplanted to filler trees, and but 8 per
cent carried an intercrop alone, while for present-day young groves only
31 per cent of the acreage is set with filler trees and 48 per cent carries
an intercrop alone (see Table XV, Appendix B).

KIND OF INTERPLANTS AND INTERCROPS USED. The bulk of the present-day
bearing orchards, when set with filler trees, was interplanted with cherries,
prunes, or apples (see Table XVI, Appendix B). Methods have changed
somewhat in this respect and the chief interplants on present-day young
walnut orchards are prunes and filberts. Undoubtedly the great popularity
of the prune as a filler tree was occasioned by the high prune prices pre-
vailtng during and for some time after the World War period, for not only
were prunes used extensively as filler trees, but great areas were set solely
to prunes. With the exception of this one fruit which was on the "boom"
and filberts, which was a new and promising crop, all types of filler trees
have lost ground to the intercrops.
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Of the non-cultivated intercrops used in present-day young orchards,
oat and vetch hay is the leader, and next in popularity are the grains, such
as oats, wheat, or barley which are cut either for hay or grain. A few
groves were found with alfalfa or clover intercrops, and on one five-acre

Figure 7. PEARS ARE USED AS FILLER TREES IN THIS SEVEN-YEAR-OLD WALNUT OI1CHASD.

This grower uses the same number of filler trees as he has walnut trees. It will he
several years before this interplant will crowd the walnuts.

grove, turnips were grown. A common practice with the hay or grain
intercrops is to sow the entire orchard area as though a cover-crop were
being grown, but when plowing time comes only a strip on each side of the
tree row is turned under for green manure and the remainder is allowed
to mature (see Figure 6). Of the cultivated intercrops, the berries rank
first, with strawberries heading the list, and following in order are corn,
potatoes, hops, truck crops and dry beans (see Table XIV, Appendix B).

THE El-FEeT OF INTERPLANTING OR tNTERcR0PPING ON GROWING COST. From
the standpoint of growing cost, the method of utilizing the space between
the walnut trees is of great importance. For example, if a ten-acre tract is
planted to walnuts and nothing else, the total taxes, interest, cultivation
costs, cover-crop seed, etc., must be considered as walnut-growing costs.
If filler trees or tntercrops are also planted on this tract, however1 the
costs incurred on whatever portion of the ground they occupy are not
walnut growing costs, but are interplant or intercrop costs, and on the
average can and should be met from the income of the intercrop or inter-
plant. Of course, if the walnut grower makes an error in judgment in
selecting the intercrop or interplant it may not yield enough returns to
pay the costs allocated to it. In this study it was assumed and believed to
be the fact that, on the average, the interplants or intercrops pay their
way and hence netther losses nor profits from them enter into the walitut
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costs shown, although in individual cases both large losses and large gains
were reported.

TABLE VII. THE EFFECT OF INTERCROPS AND INTERPLANTS ON THE
TOTAL COST OF GROWING A WALNUT ORCHARD

1919-1929

Method of utilizing the walnut orchard land area

The effects of interplanting and intercropping on walnut growing
costs are shown in Table VII. Orchards which were neither interplanted
nor intercropped had an average total growing cost of $309.28 per acre. In
contrast, orchards which were both interplanted and intercropped had an
average total growing cost of only $99.41 per acre; orchards intercropped
with cultivated intercrops had average total growing costs of $141.17 per
acre; orchards interplanted with filler trees had average total growing
costs of $219.95 per acre; and orchards intercropped with non-cultivated
crops had average total growing costs of $226.24 per acre.

Over the entire eleven-year growing period the proportion of the or-
chard land area devoted to walnuts was 8 per cent for walnut orchards
which were both interplanted and intercropped, 35 per cent for orchards
intercropped only with cultivated intercrops, 25 per cent for orchards set
with filler trees, and 42 per cent for orchards intercropped with non-
cultivated intercrops. This difference in the use of the land between the
trees accounts to a considerable degree for the difference in the cost of
growing walnut orchards. The less land area used by walnuts the less are
(1) land interest costs, (2) tax costs, (3) cultivation costs, and (4) fertility
upkeep costs.

Cost item

With wal-
nut trees

only

With wal-
nut, fill-
er trees,
and inter-

crops

With wal
nuts and
cultivated

intercrops

With wal-
nuts and

filler trees

With wal-
nuts and
non-cu Iti-
vated in-
tercrops

TOTAL MAN LABOR. $67.86 $41.56 $33.23 $71.40 $55.43
TOTAL HORSE LABOR. 11.42 2.24 8.77 3.17 13.43
WALNUT TREES 24.79 21.68 28.35 37.99 28.32

Taxes 23.76 3.02 8.63 I 6.50 13.71
Cover-crop seed and fertilizer 10.82 1.11 2.44 5.61 7.50
Tractor operation 15.81 1.06 1.53 I 8.20 3.93
Other miscellaneous costs 6.64 2.74 3.09 3.12 1.74

TOTAL MISCELLANEOUS $57.03 $ 7.93 $15.69 $23.43 $26.88

TOTAL DEPRECIATION $14.74 $ .84 $ 1.77 $ 8.72 $ 4.91

TOTAL OPERATION
EXPENSE $175.84 $74.25 $87.81 $144.71 $131.97

Interest on land $70.30 $ 7.61 $23.07 $22.56 $34.41
Interest on growing costs 58.37 17.34 29.67 50.60 57.59
Interest on machinery and

equipment 477 .21 .62 2.08 2.27

TOTAL INTEREST $133.44 $25.16 $53.36 $75.24 $94.27

TOTAL GROWING COSTF $309.28 $99.41 $141.17 $219.95 $226.24

Percentage of farms in each
group 21.0% 12.0% 23.0% 19.0% 25.0%

Percentage of orchard land
area used by the walnuts 100.0% 8.0% 35.0% 25,0% 42.0%
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SHOULD INTERPLANTING OR INTERCROPPING BE PRACTICED? Table VII shows
conclusively that interplanting or intercropping reduces the cost of grow-
ing the orchard. Before deciding whether this practice is sound, however,
one more question must be answered, "Does it harm the orchard to inter-
plant or intercrop?" An accurate answer to this question cannot be given
without long years of experimentation. Certainly there are instances
where it is obvious that the interplants and intercrops have injured the
orchard, but there are just as many, if not more, instances where no ill
effects can be seen.

It is believed that walnut orchards located on properly selected soil
are not injured by interplanting and intercropping, provided the interplant
or intercrop is not allowed to compete with the tree for moisture or plant
food. It must be recognized, however, that the root zone of both the tree
and the intercrop extend out a considerable distance and that it is very
easy to misjudge when they are competing and when they are not com-
peting. When in doubt, it is always better orchard practice to decide in
favor of the walnut.

Much young walnut orchard acreage is owned by absentee owners
who must hire all of the orchard work done for them. Unless the owner
personally can supervise the intercropping or has a responsible and experi-
enced caretaker it may be more desirable to forego the possible benefits
of intercropping. Of course, this is a question that must be decided by
each individual, but iiitercropping can be the cause of considerable injury
to the orchard if improperly carried out.

If interplants or intercrops were not used, only a limited number of
farms could afford to plant walnuts. Interplanting or intercropping offers
a means of securing income from the land while the walnuts are unpro-
ductive. The average walnut farm in the Willamette Valley contains only
71 acres of crop land, and the average of all farms in the Willamette Valley
only 37 acres of crop land. On farms such as these and even farms slightly
larger, it is not possible to remove a ten-, twenty-, or thirty-acre tract from
production for twelve years without seriously lowering the farm income.

Intercropping in particular tends to correct this situation, for with
intercropping the five- to seven-year wait on the filler tree is avoided and
so small a portion of land is withdrawn from production that, by careful
management, the farmer may lose very little, if any, income. The desire
to keep up his income until the walnuts begin to pay, may lead to injurious
intercropping and, if so, will probably defeat the purpose for which the
intercropping was intended. A planned planting system designed to meet
this situation from the beginning should be of great assistance in avoiding
injurious intercroppng.

WHAT INTERPLANTS OR INTERCROPs SHOULD BE USED. It is not possible from
the results of this study to say definitely what should and what should not
be planted in the walnut orchard besides walnuts. Certain filler trees, such
as apples and sweet cherries, appear wholly unsuited and are no longer
being used to any extent in new plantings.

Sweet cherries, while profitable, are too large a tree and crowd the
walnuts too quickly, while apples are too highly specialized an enterprise
and too slow in reaching bearing age to make a satisfactory filler.
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Likewise, certain of the intercrops seem to be somewhat better than
others, although it appears that the problem of what interplant or intercrop
to use is largely an individual farm problem. In selecting any interplant
or intercrop, consideration must be given such points as (1) Will it fit
into the farm program? (2) Is it productive under these particular grow-
ing conditions? (3) Is the farm operator adapted to the handling of such
an enterprise? (4) "vVhat is the price outlook? (5) If a cash crop, are
markets readily available? (6) Are facilities available for harvesting and
storing the crop? (7) Will it be necessary to purchase special machinery,
such as sprayers, etc., for this enterprise? (8) Will the walnut planting be
injured or held back?

One of the first questions to be decided is whether filler trees or inter-
crops or both filler trees and intercrops shall be used. If properly done,
there is probably little choice between intercropping and interplanting as
a means of lowering the walnut growing costs. A combination of the two
materially reduces the growing cost, but this, as shown in Part 1 of Figure
5, may be an undesirable procedure. Under some conditions, such as
absentee ownership, or in cases where surface fertility is low owing to
long years of cropping, it may not be feasible to intercrop; in this case,
filler trees are the only solution possible. Under other conditions, for
example where the farm has need of feed crops, the use of filler trees
may be impracticable.

Filler trees have one serious drawback as compared to intercrops.
Practically all of the filler trees commonly used are at the height of their
bearing at about the time they should be removed. There is always a
temptation to leave them for just one more crop or just one more good
price year and, in many cases, temptation wins over the dictates of good
orchard practice. On the other hand, most intercrops are annuals and
even the cane fruit intercrops, which are the longest lived, may so de-
teriorate in eight or ten years that removal becomes desirable. If some
certain fruit, and particularly if a long-lived fruit such as filberts or sweet
cherries, seems to hold forth promise of good profits, it is probably better
to plant these in a separate block rather than to mix them in the walnut
orchard as fillers (see Figure 2). After all, the objective in planting a
walnut orchard should be to grow a high quality walnut grove rather than
to attempt selection of a filler that will make large profits.

After deciding on interplanting or intercropping, or both, as desirable
for the particular conditions under consideration, the selection of what
crops to use is almost entirely dependent on the individual farmer. A
fruit farmer may desire to grow prunes, strawberries, cane fruits, peaches,
or some other fruit crop. A diversified fruit and dairy farmer may desire
to grow kale, hay, grain, or roots on part of the land and fruit on the other
part. Because of their heavy withdrawal of moisture and plant foods, the
use of hay and grain intercrops seems of doubtful wisdom unless severely
restricted in area used. In so far as they affect the walnuts, many different
interplants or intercrops may be used successfully, providing the basic
principle of interplanting and intercropping is observed; namely, do not
allow the inlerplant or intercrop roots to compete with the walnut roots for
plant food and moisture.
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VALUE OF UNPLANTED WALNUT LAND

The value of cleared, unpianted walnut land in Oregon depends chiefly
on (I) its agricultural productivity and (2) its location. Each of the 204
grove owners cooperating in this study were asked to estimate carefully
the normal value or normal price at which unplanted walnut land in their
locality, similar in quality to that on which their own walnut orchards
were located, could be purchased. When these estimates were tabulated,
the average estimated value of this land proved to be $157 per acre, but
individual estimates varied from $40 per acre for one tract of Melbourne
clay, rather inaccessibly located, to $500 per acre for some choice Chehalis
and Willamette silt loam soil located in a truck garden area near a town.

TABLE VIII. VARIATION IN THE VALUE PER ACRE OF CLEARED BUT
UNPLANTED WALNUT LAND

Value of unplanted walnut land per acre
Average Percentage
value per Number of total

I acre I of farms I farms

The first two groups are largely upland, and the last two bottom- and valley-floor land.

Variation in the value of unplanted walnut land is shown in Table
VIII. Since many of the orchards are located on hill soils and are usually
several miles from town, the location value of this land is probably sub-
ordinate to the productive value. Of the 204 farms, 69.1 per cent reported
walnut land, similar in quality to that on which their walnuts were located,
to be obtainable for $150 per acre or less. For the remaining 39 per cent
of the farms, unpianted walnut land was valued at from $151 to $500 per
acre.

What should good walnut land cost? Most of the young walnut groves
in Oregon have been and probably will continue to be located on going
farms," and land value seems not to be a question of especial interest,
although even on these farms, is is necessary to consider whether the land
can be more profitably used for walnuts or for other fruits or crops. Land
may have a productive value of $500 per acre for vegetable production yet
as walnut land it may have a productive value of only $200 or $300 per acre.

Investors seeking lands on which to set walnut groves are much inter-
ested in land values. What is good walnut land worth?" is a question
often asked, frequently guessed at, and seldom answered. It is believed
that many prospective purchasers get the cart before the horse. The ques-
tion is not to find out what good walnut land is selling for, but rather is to
locale some good walnut land, and then begin to talk terms. Land valued
rather highly because of its location or particular productiv'e value for
certain specialized crops may be rather expensive walnut land as compared
to similar land equally good for walnuts but situated in other localities.

%
$100 and less $84 82 40.2

101-150 140 59 28.9
151-200 197 32 15.7
201 and over 341 31 15.2

TOTAL $157 204 100.0
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TABLE IX. PER-ACRE VALUE OF CLEARED BUT UNPLANTED WALNU'l'
LAND FOR CHIEF WALNUT SOILS

Soil series

Number of Percentage
farms re- of total
porting farms

Average
value of
land per

acre

"The value given for the Willamette series is considerably higher than the value of the
average land of this type throughout the Valley, owing to the advantageous location of the
particular areas of the Willamette Series that happened to be covered in this study.

In Table IX are listed the more prominent soil series on which walnut
orchards are now located. The estimated average per-acre value of un-
planted walnut land classified in these series is also shown. These aver-
ages are not intended as a comparison of the value of these different soil
types as walnut land, but it is believed that they are indicative of the prices
at which lands of the different soil types can be purchased in normal times.

If land is to be purchased especially for setting a walnut grove, there
is often an opportunity to make a substantial reduction in the cost of estab-
lishment, by making a good buy" on the land. It must be remembered
that, on the average, 45 per cent of the establishment cost consists of the
cost of the unplanted land. By shopping about" and searching out several
suitable tracts, it is usually possible to make a much better deal than if
the first acceptable tract is purchased at the seller's price. Often the saving
thus made is much more easily accomplished than a similar saving made
by reducing growing costs.

OTHER FACTORS AFFECTING THE COST OF ESTABLISHING
THE YOUNG WALNUT ORCHARD

The interplanting and intercropping system used has such a pro-
nounced effect on growing costs that ordinary economies become insig-
nificant in comparison. Small items of cost mount up, moreover, and no
grower interested in lower walnut orchard growing costs should overlook
opportunities for small economies that may be made without injury to
the orchard development.

Throughout the discussion of growing costs by operations, mention
was made of different methods of performing the orchard work, some of
which were more economical than others. It is believed that by careful
study of this earlier discussion and by using the average shown in this
bulletin as a guide, many growers can effect economies in such operations
as marking out the orchard, digging holes, staking, cultivating, etc., with-
Out in any way lowering the quality of their orchards.

One further possibility for economy in walnut orchard growing costs,
not previously mentioned, seems worthy of note. The tree cost is a major

%
Bottom-lands

Willamette 22 15 $252
Newberg 10 7 243
Chehalis -- 16 11 206

Uplands
Canton 12 8 138
Olympic 48 32 137
Melbourne 41 27 114
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item of growing cost. As has already been stated, it is poor economy to
buy cheap trees if they are in any way deficient in quality. There is one
possible method of economy in this item, however, and that is by group
buying. Most nurserymen are willing to make attractive prices for large
tree orders and often several farmers in the same locality are setting trees
at the same time. Wherever possible, it seems desirable for these farmers
to use group buying rather than to go on the principle of every man for
himself, for in many instances the former practice pays good dividends.

SUMMARY OF PRACTICES THAT APPEAR DESIRABLE
IN ESTABLISHING A YOUNG 1vVALNUT ORCHARD

Select a deep, fertile, well-drained soil on which to plant the orchard.
Dig, rather than blast the holes, especially if the soil is wet.
Select only first-quality trees, nursery grafted on young roots.
Plant during the late winter or early spring months.
Use a 50- to 60-foot square for permanent planting. This permits

later thinning if needed.
Head the top back to balance the root system at the time of plant-

ing. In building the permanent top, space the scaffold limbs well
apart.

In most cases intercrops are preferable to filler trees.
Intercrops should be kept out of the root zone of the walnut trees.
If filler trees are used they must be removed before the walnut

trees are damaged.
Cultivation should begin as early as conditions will permit, and

should be carried on at intervals of sufficient frequency to keep
down weed growth and establish a mulch. Cultivation in excess of
this amount appears to be largely wasted.

Green manuring is the most practical and economical method of
building up the soil. Manures are also satisfactory if available
and cheap.



Appendix A

METHODS USED IN OBTAINING AND ANALYZING
THE DATA

This section of the bulletin is included particularly for those lay
readers who may be interested in the methods used in obtaining certain of
the facts or figures shown, and for the technical reader who may desire
information on the general methodology used.

OBTAINING THE DATA

The data were collected by the survey method. Each cooperator was
visited personally by skilled enumerators and the data were recorded on a
previously prepared field schedule. A few of the cooperators had book
accounts of the walnut-orchard growing costs, but most of them gave the
information asked for from memory.

A detailed record by operations for all labor and materials used in the
orchard was obtained for the first growing year and for the current year
(1929). Variations in costs for the other growing years were then obtained,
so that costs for any growing year could be ascertained. As a rule, indi-
vidual orchardists were found to use about the same methods year after
year; therefore, this method of recording costs seemed to be entirely
satisfactory. The chief variations found occurred in the pruning program.
the fertility upkeep program, and the kind and amount of intercropping.

ALLOCATION OF COSTS TO INTERPLANTS AND INTERCROPS

About 80 per cent of the young walnut acreage is either interplanted
or intercropped, or both interplanted and intercropped. On these orchards,
many of the costs incurred in operating an orchard must be allocated
between the walnuts and the intercrop or interplant. Taxes, cultivation
costs, fertility upkeep costs, and interest on land come in this class.

The basis used for this allocation was the amount of ground area
occupied by the walnuts and by the other crops grown on the same land.
For the non-cultivated intercrops and the cultivated intercrops the per-
centage of land area chargeable to walnuts was determined by dividing the
width of the strip allowed for the walnut row by the distance between the
walnut rows (see Figure 5, part 2, and Figure 6). Where filler trees only
were used, the ground area was allocated on the basis of the number of
trees of each kind For example, if there were three fillers to each walnut,
one-fourth of the land area was charged to the walnuts. No attempt was
made to allow for trees of different size. Where both filler trees and inter-
crops were used it was usually necessary to develop a formula for each
individual case, but the result sotight in each case was to divide up the land
equitably between the walnuts and the other crops grown thereon.

After determining the percentage of the land area chargeable to wal-
nuts, this percentage figure was applied to all costs such as taxes, cultiva-
tion, etc., where the cost or operation was for the joini benefit .of all crops
concerned. If, however, any operation was not for the joint benefit, but

43
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rather part was distinctly for the walnuts and part distinctly for the inter-
crop, the walnuts were charged only with their part of this work. Where
the walnuts are intercropped (as shown in Figure 6, and Part 2 of Figure
5) some costs, such as plowing, may be joint costs, but fertilizing, culti-
vating, and other costs may apply either to the walnuts or intercrop with-
out affecting the other. Over the entire eleven-year growing period the
average proportion of the land area chargeable to walnuts was 40 per cent.

In the following discussion of cost items, it must be remembered that
after ascertaining the cost applicable to the entire grove, only that portion
directly chargeable to walnuts was entered as a walnut cost on the field
schedule.

THE ITEMS OF COST
There are six groups of cost items in this study, (1) man labor, (2)

horse labor, (3) walnut trees, (4) miscellaneous costs, (5) depreciation,
and (6) interest. The methods used in obtaining the individual items
comprising these groups are as follows:

Man labor. The quantity of man labor was obtained according to
operations performed. For each operation performed such as planting,
pruning, plowing, cultivating, and cover-cropping, the cooperator was
asked to estimate the amount of man labor used in performing the
operation.

To arrive at the cost of performing this work all man labor which was
hired or contracted was charged to the walnuts at cost plus the value of
any perquisites (board, lodging, etc.) received by this labor. Labor of the
operator or unpaid labor of members of his family was charged at the rate
at which the operator estimated this same work could be hired.

Horse labor. The amount of horse labor used in performing the
various orchard operations was obtained on the same form and at the same
time as the man labor. To obtain the cost of horse labor the rate of l3
per hour was used, which is the average cost of horse labor in the Willa-
mette Valley as shown in Oregon Agricultural Experiment Station Bulle-
tin 250.

Walnut trees. Practically all walnut trees were purchased and were
charged at cost at the nursery. The labor of hauling trees is covered in the
man-labor item, and the use of auto and trailer, or truck for hauling, is
covered by the miscellaneous item, Use of Auto and Truck. A few trees
were farm produced and these were charged at the average market value
for trees of similar size and quality. For the one orchard which was set to
black walnuts and later top grafted, the tree cost includes both the cost of
the black-walnut tree and the cost of grafting these trees to the English
walnut.

Miscellaneous costs. There are three types of cost in this group: (1)
direct expenditures such as taxes, cover-crop seed purchased, fertilizer
purchased, powder, repiacement of walnut trees, stakes, tying material, and
spray; (2) farm-produced supplies, such as cover-crop seed grown on the
farm, farm manure, farm-cut stakes, and tying material from farm sources;
and (3) machinery operation costs, such as tractor operation, use of auto
and truck, and use of sprayer.
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All direct expenditures were charged at cost at the farm. Taxes were
usually shown for the entire farm acreage and were allocated to the wal-
nuts by multiplying the mill levy by the rate of assessment for the young
walnut grove. The mill levy and the rate of assessment were obtained for
each cooperator's orchard from the records in the county assessor's office.

The rate at which farm-produced supplies were charged was estimated
by the cooperator. Aside from cover-crop seed which has a definite market
value, the values were assigned on the basis of what similar supplies or
materials would cost. Stakes and tying material were generally conceded
to have no value above the labor cost of preparing them, which was
covered in the labor item. Likewise, most of the farmers refused to assign
a value to manure above the labor cost of hauling and spreading.

Auto and truck use was very limited and was charged on the basis of
5 per mile for light cars and trucks, and 7 per mile for heavy cars and
trucks.

The charge for sprayer use was based on the cooperator's estimate of
the rental rate for these machines. Such a limited amount of spraying was
done that a more detailed record of sprayer costs did not appear to be
justified.

Tractor-operation costs were obtained by recording all the tractor-
operation costs for the entire year's use of the machine. The cooperator
then estimated the percentage of the total use of this machine which was
chargeable to walnuts and this percentage was applied to the total oper-
ation costs to obtain the portion of these costs chargeable to walnuts.

Depreciation on machinery other than the tractor was obtained by
dividing the present value by the remaining life, as estimated by the coop-
erator. Each cooperator also estimated the proportion of each machine's
use chargeable to walnut work, and this percentage was used in determin-
ing the depreciation charge to the walnut grove.

Interest. Interest at 5 per cent was charged on (1) the land invest-
ment, (2) the accrued capitalized growing costs, (3) tractor investment,
and (4) other machinery investment.

The proportion of the land investment chargeable to walnuts was
arrived at by applying the methods described in the paragraphs dealing
with 'Allocation of Costs to Interplants and Intercrops."

At the end of each growing year the growing costs incurred during the
year were added to the investment and interest on this cumulative invest-
ment became a part of each succeeding year's growing costs.

The amount of the tractor investment represents that portion of the
total depreciated value which is chargeable to walnuts. The method of
determining the percentage chargeable to walnuts was described in the
discussion of tractor-operation costs.

Investment in other machinery was obtained by multiplying the per-
centage of the total use of the machine chargeable to walnuts by the esti-
mated present value.

ANALYZING THE DATA
The growing costs for each grove were summarized by years to

obtain the average growing cost per acre for each year. Groups were
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made of all first- and second-year costs, and so on up to and including t.he
eleventh year. For each group, both quantity costs and money costs were
tabulated and a weighted average cost per acre was obtained. The total
eleven-year cost per acre was obtained by totalling the average yearly
per-acre costs.

The tabulation of growing costs by operations and the tabulation of
costs for the different systems of interplanting and intercropping follows
the same general method as described in the foregoing paragraph.
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TABLES X-XVI

TABLE X. AMOUNTS AND PRICES OF LABOR, MATERIALS. AND MISCEL-
LANEOUS ITEMS USED IN GROWING AN ACRE OF WALNUT ORCHARD

1919-1929

"The amount of contract labor is an estimate, or is based on the amount paid divided
by the rate. The rate paid for this labor includes, in addition to the man labor, a charge for
the use of any tools, tractor, horses, etc., which were used in performing this work.

?Less than one-tenth.

TABLE XI. VARIATION IN THE COST OF WALNUT TREES
(For period 1919-1929 inclusive)

47

Athounts used
during first

Cost item year

Average
amounts used

per year
from second

Ito eleventh year

For entire eleven-year
growing period

Quantity Price

Operators and family labor 8.3 hours 3.5 hours 43.2 hours 38.46
Hired labor 10.9 hours 2.2 hours 32.7 hours 36.76
Contract labor" 5.4 hours .2 hour 7.6 hours 70.26
Horse labor 8.3 hours 5.3 hours 61.4 hours 12.96
\Valnut trees 22 trees 22 trees $1.21
Tractor operation 1.4 hours 1.4 hours 15.6 hours 49.06
Cover-crop seed 34. pounds 20.3 pounds 238.0 pounds 2.76
Manure t .1 ton $1.00
Commercial fertilizer 22.9 pounds 10.1 pounds 124.0 pounds 1.06
Blasting powder 6.0 pounds 6.0 pounds 16.56
Replace walnut trees tree I.7 $1.37
Purchased stakes 6.9 stakes 6.9 stakes 5.26
Ptirchased tying materials 6.9 ties 6.9 ties .66Use of auto or truck .1 hour Itour.1 78.06Spray gallon.1 1.3 gallons 16.96Use of sprayer .3 hour 53.36

Cost per tree
lumber of

groves
Average cost

per tree
Acreage of
orchard

Percentage
of total
acreage

Acres
Below $1.00
1.00-1.50

11
20

$ .76 258.4
1.44 573.4

21.9
48.5

1.5 0-200
2.00 and over

20 1.57
2.44

304.8
45.4

25.8
3.8

TOTAL 54 $1.21 1182.0 100.0
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TABLE XII. WALNUT GROWING COSTS PER ACRE, BY OPERATIONS
1919-1929

%
Overhead costs $93.03 $93.03 49.1
Planting $7.83 $ .11 $28.15 $ .05 36.14 19.1
Cultivating 17.59 6.38 15.78 39.75 21.0
Fertility upkeep 2.41 1.24 7.92 1.23 12.80 6.7
Pruning 4.91 .13 .07 5.11 2.7
Miecellaneous l.19 .10 1.26 l7 2.72 1.4

Taxes
and in-
terest

on land
and de-

Use of velop-
Man Florse Materi- machin- merit

Item labor labor als ery costs
-H

TABLE XIII. PLANTING DISTANCES AND PLANS USED WHEN PRESENT-
BEARING ORCHARDS WERE SET AS COMPARED TO THOSE USED IN
PRESENT-DAY YOUNG ORCHARDS AND INTENDED PLANS AND DIS-
TANCES FOR FUTURE PLANTINGS.

For orchards now For present.day
in bearing young orchards

Per-
centage
of total

Total growing
cost cost

For future
plantings

Planting plan and distance
Nunibc
of or-
chards

Percent-
age of
total

l'Iumber'
of or-
chards

Percent
age of
total

Number
of or-
chards

Percent-
age of
total

SQUARE Feet
30 5 3.5 . 2 1.3
36 5 3.5 1 1.2 I .7
40 45 32.0 32 37.5 30 22.6
48 5 3.5 2 2.4 3 2.3
50 33 23.3 17 20.0 44 33.1
60 12 8.5 8 9.4 34 25.6
Other distances. 13 9.2 9 10.6 7 5.2

Total for squate plantings 118 83.7 69 81.1 121 91.0

DIACONAL
40 I .7 6 6.9 1 .7
48 1 .7 1 1.2 1 .7
30 4 2.8 2 L4 2 1.5
64 2 1.4
Other djstances 8 5.8 2 2.4 3 2.3

Total for diagonal plantings.. 16 11.4 11 12.9 7 5.2

REC TA N C U LAN
45x50 2 1.4 1 1.2
60x64 1 1.2
42x56 1 1.2 I
S Ox 60 1 .7 1 1.2 2 1.5
Other distances 4 2.8 1 1.2 3 2.3

Total for rectangular plant-
ings 7 4.9 5 6.0 5 3.8

GRAND TOTAL 141 100.0 85 100.0 133 100.0

TOTAL GROWING
COST $33.93 $7.96 $37.33 $17.30 $93.03 $189.55 100.0
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TABLE XIV. INTERCROPS USED IN PRESENT-DAY YOUNG
WALNUT ORCHARDS

On the acreage shown walnuts were set in a hop yard with the intention of removing
the hops when the walnuts reach bearing age.

TABLE XV. PAST AND PRESENT METHODS OF UTILIZING LAND AREA IN
YOUNG WALNUT ORCHARDS

nincludes all annual crops, cane and vine fruits, and hops.

lntercropped only

Both filler trees
and intercrop

used
Total for all inter.

crop orchard

Percent-
age of
total

Percent-
age of
total

i Percent-
age of
total

Intercrop Acreage acreage Acreage acreage Acreage acreage

Acres Acres % Acres
Strawberries 118 12.9 24 10.4 142 12.4
Blackcaps 49 5.4 28.5 12.3 77.5 6.8
Loganberries 9 1.0 3.5 1.5 12.5 1.1

Total of small fruits 176 19.3 56 24.2 232 20.3

Corn 124 13.6 40 17.3 164 14.3
Potatoes $5 J 9,3 21 9.1 106 9.3
Hops 51.5 5.6 50 21.6 101.5 8.9
Beans (dry) 3.5 1.5 3.5 .3
Truck 8 8 .7

Total of other culti.
vated crops

L
268.5 29,4 114.5 49.5 383 33.5

Gram 116.5 12.8 6 2.5 122.5 10.7
Altalta or clover hay 28 3.1 31 13.4 59 5.2
Oat and vetch or grain

hay 317.5 34.9 24 10.4 341.5 29.9
Turnips (broadcast) 5 .5 5 .4

Total of non-culti-
vated crops 467 51.3 61 26.3 528 46.2

GRAND TOTAL 911.5 100.0 231.5 100.0 1143 100.0

Orchards now in
bearing

Present.day young
orchards

Percent-
age of
total

Percent-
age of
total

System of planting used Acreage acreage Acreage acreage

Acres % Acres
Walnut trees only 423k 11.7 393 20.6
Walnut trees and filler trees 2847* 78.6 368 19.3
Walnut trees and intercrop 280 7.7 91l 47.9
Walnut trees, filler trees, and intercrop 73 2.0 231( 12.2

TOTAL 3624 100.0 1904 100.0
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TABLE XVI. A COMPARISON OF FILLER TREES USED DURING PAST AND
PRESENT YEARS IN YOUNG WALNUT ORCHARDS

Orchards now in bearing
Present.day young

orchards

Kind of filler trCe Acreage

Percentage
of total
acreage Acreage

Percentage
of total
acreage

IAcres A cres %
Cherries 994 34.0 56 9.3
Prunes 948 32.5 342-s 57.1
Apples 506 17.3
Peaches 318 10.9 32 5.5
Filberts 90 3.1 1431 23.9
Pears 64 2.2 25 4.2

TOTAL 2920 100.0 599k I
100.0
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