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Foreword

Growers and processors alike have been interested in this
study of the cost of producing filberts in the Willamette Valley.
These data are also particularly useful as guides to those gov-
ernmental agencies charged with the responsibility of arriving
at fair decisions regarding various matters such as freight
rates, marketing agreements, tariff provisions, and wages.

This bulletin presents a detailed analysis of the various
factors of cost together with a discussion of the relative im-
portance of each factor as it affects profit or loss. It shows
the estimated costs for each year from 1940 to 1950 in the
Willamette Valley, based on the average annual yield and the
level of wages and other costs in each year.

A thorough knowledge and understanding of costs of
production are especially urgent when these costs are steadily
increasing as during the past decade. The basic data are pre-
sented so that cost of production can be estimated for selected
years on the basis of yields, wage rates, and prices of materials
used for those years.

The wide variation in results obtained by individual
growers in this study suggests the opportunity for improvement
on the part of many growers, and the importance of caution
on the part of those who are considering the purchase or plant-
ing of a filbert orchard.

Dean and Director
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Summary
The situation. Oregon, with about 29,000 acres of filberts

in 1949, had 87 per cent of the filbert acreage in the United States.
Filberts comprised only 5.4 per cent of the major tree nuts produced
in the United States in 1949.

Size of planting. The bearing filbert tracts on the 98 farms
in the study varied in size from 3 to 83 acres, and averaged about
20 acres.

The estimated capital investment in the enterprise averaged
$14,722 per planting or $728 per acre, of which $600 was for the
orchard.

Cost of production. The cost of producing filberts in Ore-
gon in 1949 averaged $163 per acre or 14.40 per pound with an
average yield of 1,132 pounds (orchard run) per acre.

Cost of all labor averaged $69 per acre or 42 per cent of total
cost. H,arvest labor comprised two-thirds of the entire labor cost
or one-fourth of all costs.

Harvest labor and drying, designated as variable costs because
they vary with yield, were 32 per cent of the total cost. Fixed
costs, including depreciation, interest, and property taxes, were 29
per cent of all costs. Semifixed costs, including maintenance and
miscellaneous items, were 39 per cent of the total cost of production.

The cost on 35 plantings (one-third of the total studied) with
the lowest costs averaged 110 while the 35 plantings with the highest
costs averaged 220 per pound in 1949.

Orchards producing less than 400 pounds per acre had average
costs of 27.50 per pound, while those with more than 1,600 pounds
per acre averaged 110.

Bottom land and well-drained valley orchards were the most
productive and the lowest-cost tracts. The use of cover crops and
fertilizer and dusting or spraying increased yields and lowered the
cost per pound.

The smallest orchards had the highest labor and machinery costs
per acre.

The estimated costs of establishing filberts (5 years) averaged
$555 per acre, plus the land valued at $300 per acre in 1949, equalled
a total cost of $855 during the growing period of 5 years.

Estimated returns
The prices received by the filbert growers averaged 118 per cent

of the estimated cost of production during the period of 1940-50.

4



Cost of Producing Filberts
ia e ?tt'ia,tette ''a1e, eo.t

GUSTAV W. KUHLMAN
Agriculiural Econonust

Oblecfves of Study

THE
general purpose of this study was to make available to filbert

growers and others interested, facts concerning the economic
status of the filbert enterprise on Oregon farms. The specific pur-
poses of the study were to determine:

The cost of producing filberts.
The factors that have a major influence on cost of production.
The cost of growing filbert plantings to bearing age (6 years).

Facts were obtained on yields as well as on costs. Such infor-
mation, when adjusted for changes in yield and in the level of costs,
provides a basis for estimating the cost of production for any given
year if no changes have occurred in production techniques.

The Situation
United States filbert acreage

The production of filberts in the United States is located almost
entirely in western Oregon and Washington. The report of a tree-
nut survey made in 1949 indicated that there were nearly 2 million
filbert trees in the two states.1 At the prevailing distance of planting,
the filbert trees probably occupied about 29,000 acres of land in 1949.
Oregon had 87 per cent and Washington 13 per cent of the trees in
these two states at that time.

According to the 1950 U. S. Census, Washington County had
about 30 per cent of the filbert trees in Oregon; Lane County had
16 per cent; Clackamas and Marion each had 13 per cent; Yanihill,
12 per cent; other Willamette Valley counties, 13 per cent; and all
other Oregon counties together had less than 2 per cent (Table 1).

The major portion of the present filbert acreage in Oregon has
been planted since 1930. While a few plantings of commercial size
were made as early as 1900, by 1949 the age of existing plantings
averaged only about 13 years. More than 80 per cent of the plant-

'Oregon Extension Bulletin 708, Oregon-Washington Nut-Tree Survey, 1949.



Table 1. FILBERT TREES: DISTRIBUTION OF PLANTINGS BY
LEADING COUNTIES.

(Oregon, 1950)1

6

'U. S. Department of Commerce, Bureau of Census, 1950 Census of Agriculture (Pre.
Itininary). October 11, 1951.

Table 2. TREE NUTS: COMMERCIAL PRODUCTION (IN-THE-SHELL)1 IN
SPECIFIED COUNTRIES.

(Averages 1945.1949)'

'Shelled nuts are converted o in-the-shell basis at ratios as follows: Almonds 1:3.33; Brazil
nutS 1:2; Cashews 1:4.55; Filber s 1:2.22; Pecans 1:2.5; \\Talnuts 1:2.38.

'Data were compiled from Aricu1tnra1 Statistics VTEJ and Foreign Crops and Mar/sets, Sep-
tember 17, 1951, U. S. Department of Agriculture.

'Includes 14,000 tons (meats) estimated production in East Africa, shelled in India.

-

Country
Al-

monds
Brazil
nuts

Cash-
ews

(meats)

- 1,000
tons

Fit-
berts Pecans

1,000 -
tons

I

Wal-
nuts Total

1,000
tons

1,000
tons

1,000
tons

1,000
tons

1000
tons

Brazil 23.7 23.7

France 2.3 16.3 18.6
Morocco 9.0 9.0

India' 25.0 25.0

Iran 23.3 23.3

Italy 115.2 26.5 17.3 159.0

Portugal 9.3 9.3

Spain 76.9 20.0 96.9

Turkey 67.5 6.2 73.7

Total 9 foreign
countries 236.0 23.7 25.0 114.0 39.8 438.5

United States 34.3 8.0 64.2 73.3 179.8

Total 10 coun-
tries 270.3 23.7 25.0 122.0 64.2 113.1 61&.3

County

Percent-
age of
total
trees

Number of trees

Bearing
Non-

bearing Total

Per cent
lVillamette Valley

Washington 30.6 565,128 90,762 655,890
Lane 16.6 237,173 117,846 355,019
Clackamas 12.9 228,437 48,961 277,398
Marion 12.8 246,703 27,704 274,407
Yamhill 12.2 223,353 37,553 260,906
Benton 4.7 35,410 64,817 100,227
Linn 3.5 49,202 25,827 75,029
Polk 2.8 50,543 9,955 60,498
Multnomah 2.1 42,380 3,206 45,586

Total, Willamette Valley 98.2 1,678,329 426,631 2,104,960

Total, other counties 1.8 28,040 11,020 39,060

Total in state 100.0 1,706,369 437,651 2,144,020



COST OF PRODUCING FILBERTS 7

Almonds 21%
43,300 tons

FiIbers 5.4%
11,140 tons

Pecans 31%
64,087 tons

Walnuts 42.6%
88,100 tons

California_ 80,200 tons
Oregon..._ 7,900 tons'

Source of data: Agricultwral Stti.,tics, 1950.
Figure 1. Production of the four major tree nuts (in the shell) in

the United States, 1949.

ings were less than 20 years old, and more than 40 per cent were
less than 10 years old in 1949. The 1950 Oregon census reports
437,651 trees or 20 per cent of the total number in the state, as not
of bearing age.

World production of major tree nuts
The Mediterranean Basin is the chief tree-nut producing region

of the world (Table 2). Italy, Spain, and Turkey are the chief
centers of filbert production. Over the 5-year period 1945-49 the
annual production of filberts in these three countries averaged 114,000
short tons (unshelled basis), compared with about 8,000 tons pro-
duced in the United States.

The domestic production of filberts also ranks very low among
the major tree nuts grown in this country (Figure 1). Filberts
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comprised only 5.4 per cent of the tonnage of the four major tree
nutsalmonds, filberts, pecans, and walnutsproduced in the United
States in 1949.

United States consumption of major tree nuts
The quantity of filberts consumed annually in this country is

closely associated with the total available supply of all tree nuts
(Figure 2). Besides almonds, pecans, and walnuts produced in the
United States, imported Brazil and cashew nuts compete with filberts
for the consumer's dollar.

An approximation of the filbert consumption in this country
can be obtained by adding to the import tonnage the estimated do-
rnestic production (Figure 3).

Major Tree Nuts: Average Annual Supply and Per Capita
Consumpt:ion, United States, by 5-Year Periods.

(1930-34 100)

440

323

ill

606

Net mports

U.S. productiort

Per capita consumption

2.6

3.4-- 3.2

4.2

Source of date: Agricultural Stet,-stics, 1950.

Figure 2. After the close of World War II the supply of tree nuts
in the United States increased faster than the per capita rate of

consumption.

930- 1935- 940- 1945- 1930- 1935- 940- 945-
34 39 44 49 34 39 44 49

Inde

200

100

0



Approximate Tonnage of Filberts Available for Consumption
(Unshelled Basis).

1940-50)

Tons

20,000 -

10,000 -

944-50 average 5,753 tons
I4592

5842
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Imported

- Domestic

I 6409

2 90I

13,471

14,689

18585

10,621

I
1950943 944 945 1946 1947 948 949

CROP YEAR
So-u#ce of data: Ag,'ku!tural Statistics. 1950.

Figure 3. Importation of filberts to the United States was resumed
on a large scale in 1944.

Oregon filbert returns decline
Filberts in Oregon generally were profitable enough prior to

and during World War II that almost every grower received some
return above his production costs. This is typical of a newly estab-
lished enterprise that is subject to limited competition.

The domestic production, however, increased steadily as new
plantings came into bearing. Meanwhile imports, which practically
ceased during the war years 1940-43, also increased greatly with the
resumption of trade in 1944. The result was that the prices re-
ceived by growers dropped severely for the years 1947, 1948, and
1949 (see Table 24). Eventually the growers obtained a marketing
agreement in 1949 which was designed to restrict the marketing of
their in-shell filberts and thereby help to stabilize the price. Under
this agreement more than 4,000 tons or 41 per cent out of the large
1949 crop of 9,700 tons were shelled. Most of these were good
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quality nuts that were diverted to shelled outlets in efforts to sup-
port the in-shell market.

The enterprise appeared to have reached a point of development
where high-cost producers would be forced out of business unless
they could lower their costs.

Production cost a major factor in determining profits
The net farm income depends on the margin between production

costs and selling price for the commodities produced. To a large
degree the price received is determined by factors beyond the
grower's control. On the other hand many farmers can lower their
costs and increase their net income by introducing improved man-
agement methods. In view of the situation, filbert growers should
be greatly interested in their cost of production. Some have advo-
cated a restriction of planting as a means of limiting future produc-
tion and maintaining profits. Even with severe competition in pros-
pect, however, farmers who can grow an orchard that will produce
filberts at a low cost are probably inclined to increase their plantings,
even though at the same time high-cost orchards are being pulled out.

The adverse price situation led to a demand by growers and
processors for a study of the cost of production. Many felt that
facts were needed regarding the economic status of filbert plantings.
Could typical plantings survive under the existing cost-price ratio?
Could filberts continue to compete with alternative land uses? How
does this enterprise fit into the typical farming system found in the
Willamette Valley? What is the filbert enterprise in terms of acres?
Capital? Labor? Production? These and many other questions
were part of a field study made by the Oregon Agricultural Experi-
ment Station. The facts set forth should enable the established or
prospective grower to analyze the opportunities offered by the filbert
enterprise under his particular conditions.

Descripfkn of the Study
A detailed report of the production costs and practices for the

year 1949 was obtained by the survey method on 104 representative
orchards operated by 98 growers cooperating in the study (Table 3).
This study embraced 2,102 acres of bearing orchards, producing
more than two million pounds of filberts in 1949. Orchards varied
in size from 3 acres to 83 acres, averaging slightly more than 20
acres each. A field schedule showing the investment, man labor,
equipment use, and all other costs was obtained from each grower by
trained enumerators.



The total filbert plantings in the seven counties covered by the
survey comprised approximately 91 per cent of the filbert trees in the
state. It is believed that the concentration of filberts within these
counties has been occasioned chiefly by economic rather than physical
conditions, for the other Willamette Valley counties also contain
large areas suited to filbert production (see Table 1).

Table 3. FILBERTS: NUMBER, ACREAGE, AND PRODUCTION OF
BEARING PLANTINGS STUDIED ON 98 FARMS, BY COUNTIES.

(Oregon, 1949)
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'Four.vear average, represenLing a total of 6,244 acres of filbert production.

Descripfion of Farms

Land use
What was the nature of the farms growing filberts? The aver-

age size of the 98 farms in this study was 97 acres (Table 4). The
cropland comprised 71 acres or about three-fourths of the farm
acreage. Farmstead, woods, and waste accounted for the remaining
26 acres.

The bearing filberts averaged 21.4 acres per farm. Twenty-
seven farms or more than one-fourth of the group produced only
filberts. Sixteen farms had young filbert plantings averaging 9
acres each. One-third of the farms had walnuts, averaging 27 acres
per orchard. Filberts and walnuts together comprised 31.6 acres per
farm or nearly half of the total crop land operated. Forty-one
growers had some other orchards (prunes, peaches, cherries), aver-
aging 14 acres. Thirteen growers had berries, averaging 8 acres.
Eight growers had vegetable and cannery crops or bulbs, averaging
27 acres. Forty-two growers had grain and hay crops, averaging 64
acres on their farms, indicating considerable diversity in their land-
use programs.

Cunty Number
of tracts

Bearing
filberts

Total
produc-

tion

Yield per acre

1949 1946491

.4 cres Pounds Pounds Pounds
Washington 32 726 601,982 829 846
Clackamas and

Marion 28 495 658,806 1,332 1,057
Lane and Linn 22 449 692,365 1,542 1,231
Polk and Yamhill 22 432 426,732 987 831

Total 104 2,102 2,379,885 1,132 964
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Table. 4. FILBERT FARMS: UTILIzA'rIoN OF THE LAND ON 98
FARMS INCLUDED IN THE STUDY.

(Oregon, 1949)1

5Twenty-seveti farms grew filberts exclusively.

Livestock was not a major feature on most of the farms studied.
Only half of these farms had any livestock, and those averaged only
6.4 animal units (cow equivalents) per farm.

Capital investment in farms
The total capital investment in land and farm buildings, based

on estimates made by each of the 98 growers interviewed, averaged
$40,537 per farm or $418 per acre (Table 5). Land comprised 79
per cent of the total value of this real estate, and buildings (with a

Table 5. FILBERT FARMS: SIZE AND DISTRIBUTION OF CAPI-
TAL INVESTMENT IN LAND AND IMPROVEMENTS.

(\Villaniette Valley, Oregon, 1949)

'Exclusive of drier. The value of the operator's dwelling averaged $5,700 or two-thirds
ot the total value of farm buildings included here.

Land use
Number
of farms

Acreage
per farm
report-

jug

Average
acreage
per farm

Percent-
age of
total
farm

Acres Acres Per cent
Filberts, bearing age 98 21.4 22.1
Other filberts 16 9.0 1.4 1.4
Walnuts 32 27.0 8.8 9.1
Other orchards 41 14.0 6.0 6.2
Berries 13 8.0 1.1 1.1
Vegetable crops 8 27.0 2.2 2.3
Other cropland 42 64.0 30.1 31.0

Total tillable 98 71.0 73.2
Other land 55 46.0 26.0 26.8

Total land 97.0 100.0

Per cent
Cropland and orchard 71 $30,104 $424 75
Nontillable land 26 1,753 67 4

All land 97 $31,857 $328 79
Buildings1 8,680 90 21

Total farm 97 $40,537 $418 100

Total Total Average Percent-
acres value value age of

per per per total
Investment item farm farm acre value
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small amount of irrigation equipment) 21 per cent. These figures
apply to the whole farm, regardless of how the property was used.

Capital investment in filbert enterprises
The total amount of capital (present value) represented by the

104 filbert tracts in the study averaged $14,722 per planting (20.2
acres each) or $728 per acre (Table 6). These amounts do not

Table 6. FILBERT ENTERPRISE INVESTMENT: AVFRAGE
VALT-E OF CAPITAL INVESTED IN 104 PLANTINGS STUDIED.

(Willaniette Valley. Oregon, 1949)'

'The present (depreciated) values of buildings and other equipment were allocated on
each farm according to the extent used in the various farm enterprises.

include investment in farm driers or cash required to operate.
Many filbert growers also have considerable capital invested in their
nut marketing cooperative.

In this study the growers' estimate of the value of their orchards
averaged $600 per acre. This value was estimated by the growers
from a conservative, long-term standpoint. The share of the farm
buildings utilized for filbert production (exclusive of drier facili-
tieS) averaged $60 per acre and machinery $68 per acre. The pres-
ent (depreciated) values of buildings and other equipment used in
production were allocated on each farm according to the extent used
in the various enterprises, including filberts.

After each grower had carefully estimated the vaLue of his
orchard he was asked to evaluate similar land without the trees. The
values that were thus placed on the land averaged $300 per acre
(Table 7). The highest average value for an area was $390 per
acre placed on the land by the growers in Lane and Linn counties,
where the location and competitive uses for the land combined to
determine the high valuation.

Item

\Talue
per

planting

Value
per
acre

Percent-
age of
total

Per cent
Land $ 6,073 $300 41.2
Trees 6,072 300 41.2
Buildings 1,207 60 8.3
Duster; sprayer 115 6 .8
Harvester 226 11 1.5
Other machinery 377 19 2.6
Tractor 389 19 2.6
Automobile; truck 263 13 1.8

Total $14,722 $728 100.0
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Table 7. FILBERT PLANTINGS: VALUATION PER ACRE OF
BEARING ORCHARDS STUDIED, AND VALUES IMPUTED

TO LAND AND TREES, BY AREAS.
(Oregon, 1949)

Estimated value per acre

The Cost of Filbert Production
The cost of producing filberts in 1949, with the production

averaging 1,132 pounds of dried nuts (orchard run) per acre, was
14.4t per pound (Table 8). The costs include all items of expense
incurred in producing and delivering the nuts to the drier plus the
charge for drying.

Labor
The cost of man labor was $69.32 per acre, or 42.5 per cent of

the total cost of producing filberts. Labor costs averaged 6.13 per
pound of dried nuts. The average labor requirement per acre was
79 hours, of which 49 hours or about two-thirds of the total was for
harvesting. (The number of hours shown for picking was computed
by dividing the cost of picking by The rate for all other labor
averaged per hour.) The cost of all the harvesting iabo aver-
aged about 2ç per pound (green) filberts.
Materials

The cost of cover crop seed, commercial fertilizers, dust and
spray materials, used on the filbert orchards averaged $13.36 per
acre, or about per pound of nuts (see Tables 18 and 19).
General expense

The 'carious charges for equipment operation and all miscellane-
ous expenses were $37.84 per acre, or about one-fourth of total
costs. These items averaged 3.340 per pound of filberts produced.
Depreciation

The depreciation on the machinery equipment chargeable to fil-
berts was $9.38 per acre and on buildings 2.65 per acre, or a total

Area Land Trees
Total

orchard

Clackamas and Marion counties $331 $331 $662

Lane and Linn counties 390 258 648

Polk and Yamhill counties 206 334 540
Washington County 285 281 566

All orchards $300 $300 $600



Table 8. FILBERTS: PRODUCTION COSTS BASED ON 104 ORCHARDS,
AVERAGING 20 ACRES, AND PRODUCING 1,132 POUNDS OF

DRIED NUTS (ORCHARD RUN) PER ACRE.
(Willamette Valley, Oregon, 1949)

IS

Cost item

Man
labor
per
acre

Hours

Cost per
acre

Costper
pound

Cents

Percent-
ageof
cost

Per cent
Labor

Pruning 3.5 $ 3.38 .30 2.1
Brush removal 1.4 1.28 .11 .8
Hoeing, suckering 7.0 6.55 .58 4.0
Machine cultivating 5.3 5.38 .48 3.3
Cover cropping .5 .33 .05 .3
Fertilizing .3 .49 .04 .3

Spraying, dusting 1.0 .95 .09 .6
Supervision and miscellaneous 10.9 11.23 .99 6.9

Total preharvest 30.1 29.81 2.64 18.3

Picking 42.9 3325 2.94 20.4
Other harvest 6.4 6.26 .55 3.8

Total labor 79.4 $ 69.32 6.13 42.5

Materials
Fertilizers $ 4.92 .43 3.0
Cover crop seed 3.81 .34 2.3
Sprays, dust 4.63 .41 2.9

Total materials $13.36 1.18 8.2

General expense
Building repair $ .60 .05 .4
Machinery repair 4.22 .37 2.6
Drying 12.55 1.11 7.7
Gas and oil 4.44 .39 2.7
Electricity, water, wood,

office, supplies 2.25 .20 1.4
Liability, fire, and motor insur-

ance 1.87 .17 1.1

Property taxes 5.91 .52 3.6
Interest on cash required to

operate 6,00 .53 3.7

Total general expenses $ 37.84 3.34 23.2

Depreciation
Buildings (not including oper-

ator's dwelling) .$ 2.65 .23 1.6
Machinery 9.38 .83 5.8

Total depreciation

itit crest

$12.03 1.06 7.4

Buildings (at 5 per cent) $ 2.99 .27 1.8
Machinery (at S per cent) 3.39 .30 2.1
Orchard (at 4 per cent) 24.03 2.12 14.8

Total interest $ 30.41 2.69 18.7

TOTAL. COSTS 79.4 $162.96 14.40 1-0,0
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depreciation cost of slightly more than 10 per pound of nuts. No
charge was made for the depreciation (or appreciation) of the
plantings.

Interest
Interest averaged 30.41 per acre, or 2.70 per pound of filberts.

Interest (in lieu of rent) was computed as a cost at 4 per cent on
the estimated value of the orchard. Five per cent interest was
figured on the investment represented by the buildings and machinery
used for filberts. Interest on the cash required to operate during the
year was charged at the rate of 5 per cent. This item of $6 per acre
was included under General Expense.

Low investment per acre for machinery and buildings generally
is achieved by utilizing equipment for a number of farm enterprises,
by operating large crop acreages, by renting out the equipment owned,
or by hiring custom work done.

Itemized cost on farm equipment
Costs on trucks averaged 10.50 per mile for 3,705 miles driven

in 1949. Costs on pickups averaged 6.lçL per mile for 6,959 miles
used during the year. Costs on tractors averaged $1.04 per hour for
487 hours of use per tractor.

The detailed costs of all the equipment used in filbert production
have been expressed as a ratio of the respective inventory values
(Table 9). The data show that the year's cost on all machinery
was $368 per $1,000 worth (inventory value) of all machinery used.
This is about 37 per cent of the present (depreciated) valuation. For
the general farm machinery the ratio was only 24 per cent, while for

Table 9. FILBERT FARM EQUIPMENT: COST OF USING, CoM-
PUTED ON THE BASIS OF EACH $1,000 PRESENT VALUATION.

(Oregon, 1945)'

'Data include costs on 55 trucks and pickup trucks, 172 tractors, and all tl,e general
equipment.

'Years remaining in life.

Machinery
Build-
i ngsPickup Truck Tractor Other Total

Item (5.9) (6.6) (79)2 (75)2 (7.6)2 (22.5)'
Depreciation $169 $152 $126 $133 $132 $44
Interest 50 50 50 50 50 50
Repair 47 71 89 51 77 10
Fuel and oil 125 105 128 6 101
License and insur-

ance 55 8

Total $446 $433 $393 $240 $368 $104
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trucks it was 44 per cent of the present (depreciated) value. These
results serve as a basis for estimating costs or rates when desired.

Fixed and Variable Costs
Some items of cost are quite fixed regardless of the yield ob-

tained. Other items vary somewhat with the size of the crop pro-
duced (Table 10). Any groupings of costs are necessarily some-
what arbitrary and therefore should be regarded only as rough
approximations.

Table 10. FILBERTS: FIXED AND \'ARIABLE COSTS.1
(Oregon, 1949)

'Average yieJd 1,132 pounds (orchard run, dried) per acre.

Fixed costs
Items designated as fixed costs amounted to $48 per acre, or

4.20 per pound of filberts produced in 1949. As the planting, build-
ings, and machinery usually constitute an operating unit, such costs
as depreciation, interest, and taxes cannot be readily shifted to some
other enterprise in case of a poor crop.

Semifixed costs
These costs, including preharvest labor, fertilizers, farm motor

fuels, repairs, and other miscellaneous items, amounted to $63 per
acre, or 5.60 per pound of filberts harvested in 1949. Such costs
can be only partly postponed or shifted in case of crop failure. This
is true either because they are incurred before crop prospects are
evident or because some maintenance seems advisable for the sake
of ftiture production.

Item
Cost per

acre
Cost per
pound

Percent-
age of

total cost
Cents Per cent

Fixed costs
Depreciation, interest, taxes $48 4.2 29

Semifixed costs
Maintenance and miscellaneous 63 5.6 39

Variable costs
Harvest labor and drying 52 4.6 32

Total cost $163 14.4 I 100
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Variable costs
Variable costs include labor, drying, and other costs connected

chiefly with harvesting. Much of these costs, amounting to $52 per
acre or one-third of all costs in 1949, would generally be eliminated
during a year of crop failure.

Some growers know from experience how serious the fixed
and semifixed costs are in case of crop failure. For example, in
1949 these costs totaled $111 per acre, or nearly 100 per pound with
a yield of 1,132 pounds. If, however, a grower obtained only 600
pounds, his fixed and semifixed costs would increase to over 150
per pound. If his yield were down to 350 pounds, these costs would
be nearly 220 per pound exclusive of harvesting expense (see
Table 15).

Major Items of Cost by Operations
A grower may prefer to think of his costs in terms of each

major operation taken as a whole (Table 11). Thus the cost of
$12.57 per acre for cultivating includes the man labor wage and
the charges for implements and power required for this work during

Table 11. FILBERTS: LABOR, MATERIALS, AND OTHER EXPENSE
ITEMS PER ACRE, BY FIELD OPERATIONS.'

(Oregon, 1949)

I tern Labor
Mate-
rials

Other
expense

Total
cost

Pruning $ 3.38 $ 3.38
Brush removal 1,28 $0.71 1.99
Hoeing, suckering 6.55 .36 6.91
Machine cultivating 5.38 7.19 12.57
Cover cropping .55 $ 3.81 .64 5.00
Fertilizing .49 4.92 .52 5.93
Spraying, dusting .95 4.63 1.83 7.41
Picking 33.25 3.10 36.35
Other harvesting 6.26 .46 6.72
Supervision and miscellaneous 11.23 5.17 16.40
Drying (custom basis) 12.55 12.55
Automobile and truck 5.57 5.57
Building expense 6.24 6.24
Property taxes 5.91 5.91
Interest on cash for operating 6.00 6.00
Interest on orchard investment

at 4 per cent 24.03 24.03

Total cost per acre $69.32 $13.36 $80.28 $162.96

Percentage of the cost 42.5% 8.2% 49.3% 100.0%

'Yields averaged 1.132 pounds per acre.



Table 12. FILBERTS: APPROXIMATE DISTRIBUTION OF LABOR FOR A 20-AcRII ORCHARD, BASED ON AVERAGE LABOR
PROGRAM FOR 104 ORCHARDS STUDIED.

(Oregon, 1949)

'Indirect labor of the operator is tile share of his general farm upkeep and nisiitenance work which was charged to Olberts. This labor is arbitrarily distributed
over the whole year.

2The average size of the 104 tracts in this study was 20.2 acres.

Operation

Total
labor
per

orchard
Janu-

ary
Febru-

a'.y March

Monthly

April

distribution

May

of mars

June

hours_per

July

orchard

August
Sei,tern-

ber October
Novern-

ber
Decent-

ber

Man
hours

Pruning 9$ 50 48
Hoeing and

suckering 140 20 20 20 20 20 20 20
Cultivating 106 23 23 15 15 15 15
Cover crop

seeding 10 .5

Fertilizing 10 6 4
Spraying and

dusting
l'icking

20
858

3 2 11 .4
433 425

Other harvest
labor 12$ 67 61

Indirect labor' 230 20 20 20 20 20 20 20 20 20 20 20 10

Total labor per
planting (20
acres)5 1,600 20 70 74 63 66 57 66 59 560 535 20 10
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the entire season. This operation cost was about equal to the com-
bined outlays for hoeing, pruning, and suckering.

Some costs varied widely from farm to farm and from year to
year. Not all of the operations are performed on every farm (see
Table 13). Some things are done in alternate years or only in oc-
casional years as circumstances happen to dictate. Some growers
will experiment regarding the use of certain practices such as cover
cropping, fertilizing, dusting, and spraying, instead of adopting a
rigid procedure for every year. Among those practices, therefore,
the cost per acre covered would be correspondingly greater than the
data in the study indicate on the basis of total acreage in orchards.

Seasonal Distributkn of Man Labor
Two-thirds of the man labor for filbert production in 1949 was

used in September and October (Table 12). Most of this labor came
in harvesting, and most of it was hired.

During the other 10 months of the year, the man labor totaled
about 25 hours per acre. The size of the 104 plantings in the study
averaged slightly more than 20 acres each. Thus the man labor,

Table 13. FILBERTS: AVERAGE NUMBER OF TIMES OVER AND
THE MAN LABOR REQUIREMENTS OF DIFFERENT OPERATIONS

USED IN PRODUCTION.
(Oregon, 1949)

1ltems vhicIi were estimated only in terms of total amounts for tl,e Cntire orchards
during the year.

an Jwurz Man hou,'s Per CeOt

Pruning and brush disposal 1 4.9 100
Hoeing and suckering 7.0 100
Disking cover crop 2.9 .7 2.0 71
Disk cultivating 5.1 .6 3.1 70
Other cultivating 4.9 .4 2.0 93
Cover crop seeding 1.3 .5 .6 79
Fertilizing 1.3 .7 .9 39
Manuring 1.0 2.9 2.9 5

Dusting 1.8 .3 .5 56
Spraying 1.3 3.3 4.3 15

Machine harvesting 1.1 10.0 11.0 22
Hand picking 1.0 48.0 48.0 78
Other harvest labor 1 1 9.0 100
Miscellaneous and supervision 10.9 100

Times
over Percent-

orchard Labor Total age of
for required labor total

acreage per acre required acres
Operation covered once over per acre covered



exclusive of the harvest season, totaled about 500 hours on 20 acres
(Figure 4). If a grower could distribute his work on 20 acres of
filberts uniformly he would have only six 8-hour days of employ-
ment per month for 10 months in addition to full-time employment
during September and October. The weather, of course, plays an
important role in determining if and when some of the jobs are
done.

Labor Program car 20 Acres of Filberls.
(WILLAMETTE VALLEY, 1949)

COST OF PRODUCING FILBERTS 21

Figure 4. The man labor required in producing filberts in 1949 was
recorded by type of work and its approximate distribution by months.
On the basis of the average labor annually required per acre of bear-
ing filberts, the estimated total labor requirement for a 20-acre orchard
would be 1,600 hours. Assuming twenty-five 8-hour days (200 hours)
per month as a full-time job for one man, a 20-acre filbert orchard
would then provide full-time work for the operator during only a few

months of the year (see Table 12).

hoops per
month 560

535

500

400-

300-

200 -

100-
70 74

63 66
57

66 59

20 20
La

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
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Some diversification was usually found on the farms studied. A
number of growers, however, devoted their full time to the filbert
enterprise. For the group as a whole, the operators averaged only
23 hours of labor per acre on bearing filberts or 2.5 months out of
the year. Unpaid family labor on filberts averaged an additional
70 hours per orchard. Thus the combined labor of operator and
family was about 26 hours per acre compared with twice that amount
of hired labor used.

The total man labor required for operations (such as cultiva-
tion and dusting per average acre) was also computed on the basis
of labor required per acre for each time over the orchard (Table 13).

Table 14. FILBERTS: VARIATIONS IN COST PER ACRE AND PER
POUND ON THE ONE-THIRD Low-cosT AND THE ONE-THIRD

HIGH-COST ORCHARDS.
(Oregon, 1949)

Item
Total
study

Low-
cost

orchards
Your
farm

High-
cost

orchards

Number of orchards 104 35 35
Number of acres 20 21 21
Pounds of filberts 1,132 1,594 631
Estimated value of orchard $600 $593 $581

Cost per acre
Pruning $ 3.38 $ 3.59 $ 2.65
Brush disposal 1.99 1.88 1.98
Hoeing, suckering, replanting 6.91 6.90 7.44
Cultivating 12.57 11.12 12.03
Cover cropping 5.00 3.81 5.59
Fertilizing 5.93 6.20 4.26
Dusting and spraying 7.41 8.20 4.99
Automobile and truck 5.57 5.17 5.82
Buildings 6.24 5.59 6.17
Property taxes 5.91 6.26 5.77
Interest on cash for operating 6.00 6.00 6.00
Miscellaneous labor and

expense 16.40 17.18 15.53
Interest on orchard investment

at 4 per cent 24.03 23.72 23.25

Total preharvest cost $107.34 $105.62 $101.48

Harvest and drying cost 55.62 69.44 38.15

Total cost per acre $162.96 $175.06 $139.63

Cost per pound
Preharvest 9.49 6.62 16.08
Harvesting and drying 4.91 4.36 605

Total cost per pound 14.40 10.980 22.13c



Picking, although shown as one operation, obviously may be repeated
a number of times during the harvest season which may extend over
several weeks. Since there are many variations in the way jobs are
handled, ranging from dusting by airplane to spraying with a hand
sprayer, these data are presented as the average performance among
all the growers rather than as standards of good management.

Variations in Costs of Production
The cost of filbert production in 1949 on the group of 35

orchards (one-third of the total studied) with the highest costs per
pound was 22.130 or more than twice the 10.980 per pound on the
group with the lowest costs (Table 14). Most preharvest costs
such as cultivating, hoeing, and fertilizing varied only moderately
on the acre basis, and the average size of' tracts in the two groups was
identical. The high-cost group, however, included more of the
younger orchards, their average age being about 13 years, compared
to 18 years for the low-cost group. This difference in age may ac-
count in part for the fact that the high-cost orchards produced only
631 pounds of filberts per acre, whereas the low-cost group produced
1.594 pounds per acre in 1949 (see Table 16).

Table 15. FILBERTS RELATION OF YIELD TO COST IN 1949; WITH
COMPARABLE YIELD DATA FOR 1946-1949.

(Oregon)

COST OF PRODUCING FILBERTS 23

Yield group

Yield per acre

Nun,-
berof
orch-
ards

Total
cost
per

pound

Cost up
to harvest

Aver-
age
1949

4-year
aver-
age

1946-49
Per

pound
Per
acre

PouuL Pounds Cents Cents
Less than 400 potmds

per acre 347 296 11 27.5 21.9 $ 85
400 to 799 pounds

per acre 619 596 19 22.1 15.7 97
800 to 1,199 pounds

per acre 997 961 24 15.8 10.6 106
1,200 to 1,599 pounds

per acre 1,357 1,075 28 13.4 8.5 115
1,600 or more pounds

per acre 1,880 1,466 22 11.1 6.7 126

All orchards 1,132 964 104 14.4 9.8 $107
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Table 16. FILBERTS: RELATION OF AGE OF ORCHARD TO COST IN 1949;
WITH COMPARABLE YIELD DATA FOR 1946-1949.

(Willarnette Valley, Oregon)

Some Malor Factors Influencing Costs
What are the major factors responsible for the variations in

cost, and how can the individual grower improve his situation? An
analysis of conditions associated with low-cost production is pre-

sented. Of outstanding importance among these is the factor of
yield per acre.

The effect of yield on cost
The yield of filberts per acre varied widely from farm to farm

(Table 15). Eleven orchards had yields of less than 400 pounds,
averaging 347 pounds, in 1949. Twenty-two orchards had yields
of more than 1,600 pounds, averaging 1,880 pounds per acre. The
cost on the low-yielding orchards averaged 27.50 per pound, while
the cost on the high-yielding orchards averaged only 11.10 per pound.
If the yield is small, each pound must bear a proportionately larger
share of the overhead or fixed costs than if the yield is large.

Yields appeared to vary in direct proportion to the cost input for
the different orchard-yield groups. The data indicate that the same
variations in yields were found for the four-year period, 1946-49,
as for the one year studied.

Many factors combine to affect the yield. Some of these fac-
tors appear in the following discussion of such items as age of the
trees, kind of soil, use of fertilizers, and efforts to control pests and
diseases.

AGE OF ORCHARD: The study, designed to represent the
entire bearing filbert acreage in Oregon, included some plantings of
all ages over 5 years (Table 16). Some entire plantings had been

Pounds Pounds Cents
Less than 10

years 7 12 515 386 $ .71 $6.16 20.97
10 to 14 years 12 38 1,104 830 5.44 7.50 14.37
15 to 19 years 16 24 1,193 1,128 6.75 5.91 14.35
20 years or more 23 30 1,368 1,162 6.11 6.62 13.40

All orchards 16 104 1,132 964 $5.37 $6.67 14.40

Orchard group

Aver-
age
age

Num-
her
of

orch-
ards

Yield per acre Cost per acre
Total
cost
per

pound1949 1946-49
P run-

jug

Hoe
and

sucker



set out in one year, while others contained trees -of various ages.
Twelve orchards classed as less than 10 years old, averaged 7 years
in 1949. They produced 515 pounds per acre and the cost was about
21 per pound. The next group, averaging 12 years, had reached
more nearly full production with 1,104 pounds per acre. Their cost
of 14.37 was almost identical to the 14.40 for the entire study. The
oldest age-group of orchards, averaging 23 years, produced 1,368
pounds at a Cost of 13.40 per pound or slightly less cost than the
average of all the orchards studied (see Figure 12).

The data show that the cost of pruning did not vary much
among the groups over 10 years of age. The cost of hoeing and
suckering was similar for all the age groups. As some of the older
orchards which originally had been planted around 20 feet apart
began to suffer from crowding, they have required the additional
expense of thinning. (Figure 5.)

Photo courtesy Northwest Nut Growers
Figure 5. A well-kept filbert orchard, planted 22 feet on the square
plan, was crowding at 17 years of age. Highest yields were obtained

at 14 and 15 years.

SoILs: The group of bottomland orchards had the highest
yields for each of the 4 years, 1946-49. This group also had the
lowest cost per pound in 1949 (Table 17). The group of orchards
on the Willamette soils ranked a close second in cost of production.
Yields on the Amity soils probably are affected adversely at times by
excessive moisture or poor drainage. The productivity of hill

COST OF PRODUCING FILuERTS 25
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orchards depends largely on whether they have adequate depth of soil
along with sufficient organic matter to hold the necessary moisture
for maturing the crop.

Practically no irrigating was done on the filbert orchards in the
study. Usually such irrigation as occurred was minor in extent.
In other words, a few growers applied a limited amount of water to
their filberts from a system used chiefly for vegetables or other crops
rather than for their filberts.

Table 17. FILBERTS: COMPARISON OF BOTTOM LAND, VALLEY
LAND, AND HILL LAND ORCHARDS.

(Willa,nette Valley, Oregon)

Number of orchards
Acres per orchard
Approximate age of trees, 1949
Valuation of orchard per acre,

1949
Cost of producing per pound,

'Average yield over the 4-year period 1946-49.

Table 18. FILBERTS: EXTENT AND COST OF FERTILIZING
PRACTICES.
(Oregon, 1949)

1949

Production per acre

1240 12.80 15.20 lsóç
Pounds Pounds Pounds Pounds

1949 crop 1,641 1,347 1,045 1,111
1948 crop 1,003 866 750 784
1947 crop 1,271 1,165 728 952
1946 crop 1,555 1,028 952 1,143

Average yield, 1946-1949 1,367 1,102 869 998

1949 season

No Cover
ferti- Cover crop and

Item lizer crop fertilizer

Number of orchards 17 34 48
Filbert yield per acr& 666 857 1,200

pounds pounds pounds
Estimated cost per pound 200 180 140
Cost of fertilizing per acre $6 $20

12 32 11 23
21 20 18 22
18 17 17 19

$632 $671 $630 $579

Valley land orchards
Bottom

Willam- Amityland Hill
Iteni orchards ette soils soils orchards
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SOIL MAINTENANCE: Five out of six growers in 1949 had
some cover crop in their orchard (Table 18). The 17 orchards with
no fertility practice during that year had the lowest yields for the
4-year period, 1946-1949. Of the 82 orchards seeded to cover crop
in 1949, 48 also received one or more applications of fertilizers.

While the above-mentioned groupings do not necessarily sig-
nify that the respective growers have regularly followed those pro-
grams, the study would indicate that quite generally the practices
found in 1949 were the normal practices for those growers.

Actually very few growers would intentionally omit the cover
crop. Because of rains, some growers fail to get the crop sowed if
they wait until after the filberts are harvested. Some sow a cover
crop only in alternate years. Only a few rely solely on volunteer
growth. Growers should use a cover crop that is recommended for
their particular conditions. They should obtain sufficient seed to
allow a good coverage.

It is a well known fact that merely putting the seed into the soil
is no assurance of getting a satisfactory cover crop growth. The
time of seeding, the growing conditions, and the severity of the
winter season affect the stand. The application of commercial fer-
tilizers helps the cover crop withstand some of the adverse weather
conditions, thus producing a heavy growth of green manure. Or-
ganic matter protects the soil from erosion and leaching and en-
hances its water-holding capacity as well as its plant food content.

The data strongly indicate that expending from $6 to $20 per
acre on a fertility program amply repaid the growers for this addi-
tional outlay.

Vetches were most commonly used for cover crops, either
singly or mixed and sowed either alone or as a mixture with winter
oats or other winter grains. Austrian winter field peas ranked sec-
ond, followed by rye and crimson clover.

Nitrogen fertilizers, chiefly ammonium phosphate and ammon-
ium sulfate, ranked first with the filbert growers. Following in the
order of importance in 1949 were the mixed fertilizers, superphos-
phate, gypsum, and lime.

DUSTING AND SPRAYING: The filbert worm, a native Ore-
gon insect, was the main pest mentioned by the growers. The leaf
roller is also becoming destructive but many of the growers are not
concerned because they do not recognize it. A few have observed
signs of blight and aphis infestation.

About one-third of the growers did no dusting or spraying in
1949 (Table 19). Half of the growers dusted (chiefly for worm
control). The remainder sprayed their orchards (see Table 13).
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Table 19. FILBERTS: EXTENT AND COST OF DUSTING AND
SPRAYING.

(Oregon, 1949)

Costs refer to covering tile acreage dusted 1.7 times over, and tile acreage sprayed
1.3 times over during the year. Oniy one orchard received both dust and spray treatments.

Either lead arsenate or DDT or both of these insecticides were
applied.

While the growers differed widely in their opinions regarding the
need of worm control and the measures to be taken, the data indicate
that those who were dusting or spraying had much higher yields
and much lower cost per pound even though their cost included an
average of $9.10 per acre for dusting or $13.48 per acre for those
who sprayed.

VARIETY OF TREES: Since most filbert trees are nearly self-
sterile, it is necessary to plant, in addition to the main variety, one
or more varieties as pollenizers. Barcelona is the most common main
variety and accounts for more than four-fifths of the trees in
Oregon. Daviana and DuChilly are commonly planted as pollen-
izers with the Barcelona, usually in the ratio of 1 pollenizer to 9
Barcelona trees.

The Brixnut, comprising only about 4 per cent of the total
trees, is commonly pollenized with Halls Giant. This variety has
not proved to be as satisfactory as other important varieties now
being grown. Nonpareil, Royal, and Fitzgerald are newer varieties
which have increased in importance during the last decade.

Effect of the orchard investment on cost
Interest at 4 per cent on the estimated value of $600 per acre

on the bearing orchard accounted for about 15 per cent of the cost
1Excerpts front Oregon Extension Bulletin ?Os, Qreon.Woshingtsn Nut-Tree Suivey,

2949.

Item

1949 season

No dust-
ing or

spraying Dusted Sprayed

Number of orchards
Pounds of filberts per acre
Cost per pound
Cost of treatment per acre

Labor
Equipment use
Materials

Total cost of treatment1

37
875

51
1,250
l3.8

15
1,123

14.3

$ .56
1.88
6.66

$ 435
4.66
4.47

$9.10 $13.48



of producing filberts in 1949. As disclosed by this study this value
was conservative when compared with the estimated current cost of
$855 for establishing a new planting on similarly-priced land (see
Table 22).

Valuation of the orchard is not a major factor affecting the cost
of producing filberts (Table 20). Examination of the cost records
discloses that valuations are closely in line with yields. Hence any
difference in interest costs due to higher value is readily absorbed.
There is some tendency for orchards valued at less than $500 per
acre as a group to be slightly undervalued. Some of these orchards,
however, are located on mediocre soil, or are located in districts

Table 20. FILBERTS: VARIATION IN VALUE OF ORCHARD PER
ACRE, SHOWING RELATION 01' INVESTMENT TO YIELD AND COS'r.

(Oregon, 1949)

where horticulture is not common. It is believed that these factors
justify a lower value than yield alone would indicate, for such
orchards generally would not have as much potential value as those
more favorably located.

Efficient operation lowers the cost of producing filberts
Usually in farming the equipment and labor costs per acre are

higher on the smaller units. This was true of the filbert orchards
studied (Table 21). Some operators were able to perform the vari-
ous operations much more efficiently than others. For example, the
number of cultivations or tillage operations varied widely. Only a
few growers kept a sod cover, in lieu of any cultivation, while some
others cultivated nearly every week during the summer months. The
coverage during the year for all orchards averaged about 10 times
over with tillage equipment. This includes the harrowing and rolling
done in preparation for harvesting the nuts. Efficient work is
usually possible if the operator makes a study of the jobs to be done
and works out practical and rapid methods of getting them done.

Cents Pounds Pounds
Less than $500 per

acre $356 20 13.6 917 815

$500 to $599 per acre 500 34 15.5 950 840
$600 to $799 per acre 703 30 13.9 1,311 1,065

$800 or more per acre -- 870 20 14.3 1,383 1,159

All plantings $600 104 14.4 1,132 964

Average Number Production per acre
value of Cost per

1949 1946-49Orchard group per acre orchards pound

COST OF PRODUCING FILBERTS 29
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Table 21. FILBERTS: RELATION OF SIZE OF ORCHARD TO LABOR
AND MACHINERY COST, YIELD, AND TOTAL COST PER POUND.

(Oregon, 1941)

'Average of four years, 1946.49.

HAND VERSUS MACHINE PICKING: Filbert growers per-
haps are concerned most about improving the manner and methods
of harvesting (Figure 6). Here, as in the matter of tillage opera-
tions, wide variations occurred in the Cost during 1949. About one
in five growers used some form of mechanical picker. Among this
group the harvesting with rakes and machinery averaged only 26
hours of man labor per acre as compared with 55 hours per acre for

Figure 6. Having the soil smooth and firm for harvesting makes pick
ing or raking of the nuts more efficient.

Less than 10 acres 6.6 26 $112 930 14.3
10 to 19.9 acres 13.4 36 103 890 15.2
20 to 29.9 acres 23.4 21 99 1,011 13.8
30 or more acres 45.5 21 92 996 14.4

All orchards 20.2 104 $ 98 964 14.4

Labor
and ma-

Average Number chinery Total
size of of cost Yield cost per

Orchard group orchards orchards per acre per acre' pound

Acres Pounds Cents
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hand harvesting. Despite the considerable item of machinery cost
incurred with machine harvesting, the latter averaged only 2.2S per
pound (green), compared with a cost of 3.4 per pound for hand
harvesting. These costs include all the labor required in harvesting
and delivering the crop to the shipping point or to a central drier.

The use of mechanical picking equipment is affected by a num-
ber of factors. Most equipment used thus far is hampered some-
what by rainy weather; by a heavy drop of leaves; by excessive
growth of ground cover; by loose, cloddy, and gravelly surface soil;
and by poorly drained areas and very steep slopes.

PREPARING THE GROUND FOR PICKING: One grower who
has tried machine as well as hand picking said that "Regardless of
whether you use a machine or not, soil preparation by floating and
rolling pays large dividends. It is necessary to do this work before
any rains set in so that when the rains do come the ground is smooth,
free of clods and rocks in readiness for picking, either by hand,
by raking, or by the use of a machine. (On fairly steep land we
must concede that rolling would not be the thing to do on account
of the danger of soil erosion.)" One of the more experienced
growers said that he directs every tillage operation during the entire
season toward attaining an ideal surface condition for his machine
ha rveste r.

Growers who have taken advantage of this ground preparation
to sow the cover crop before harvesting the filberts, have found that
there was no interference with picking. One man said : "First, I

had a firm, compact seedbed. I had no difficulty whatsoever in pick-
ing with a machine in crimson clover which was in the second or third
week's stage. Of course, it is better to sow in the dust than in the
mud after the fall rains."

TIMING THE HARVEST: Filberts are harvested in the late
fall, usually just in time to reach the market for the holidays. It is
necessary, therefore, to ship the bulk of the nuts as speedily as pos-
sible by rail, as the largest markets are on the eastern seaboard.
Most growers recognize that the harvesting should be done as early
as practicable, in keeping with factors of cost and yield.

The harvest season naturally would extend over several weeks.
Inasmuch as picking the orchard several times adds to the cost per
acre, the growers are inclined to pick only once. As one grower
explained: "I picked twice because I wanted to get in on that dead-
line (marketing pool) this year. We picked up one-third of the
crop (by machine) ; then went over it again and it cost as much to
go over it the second time. I will never do it again."
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There are, however, some considerations to offset the apparent
economy in cost per acre for the single picking. Delaying the pick-
ing of the early nuts causes some loss from birds and squirrels and
sometimes from mud and even floods. Pickers are harder to get as
the season advances, and there is delay in moving the product to
market.

The availability of pickers may affect the grower's decision
regarding the time of harvesting filberts. The study showed that
85 tracts containing 1,706 acrs of orchard were picked by hand.
Those crews averaged about one picker per acre, and ranged from
1 to 60 or more pickers per orchard. The harvesting season for hand
picking varied from one day to a month, averaging about 10 days.
Crews where machines were used for harvesting averaged only one-
third worker per acre and a season of around 8 days. One grower
said: "I have 50 acres of filberts at all ages, and I am at a consid-
erable distance from any great supply of labor so must necessarily
utilize a machine for harvesting. My costs are perhaps about the
same as if we had picked by hand, but from the viewpoint of the
saving in time I believe that the machine picking can be done in one-
quarter the time it takes to do it by hand, to say nothing about the
problem of getting sufficient pickers on the job."

Some growers shook their trees while others believed that this
practice was unprofitable. Sometimes shaking was done in order to
complete the harvesting at one picking.

RAKING: Quite a number of growers hand raked the nuts
into piles or windrows pre.paratory to putting them through a ma-
chine or some device to clean them and remove adhering husks.
Various kinds of rakes have been used for filberts. One grower
liked rubber-tined rakes better than steel ones because they don't
scar up the ground at all, and when planning to make a second pick-
ing that is desirable. One grower made a sort of over-grown dust-
pan on which to rake the filberts. Another man used prune (drier)
trays, and some used big scoops for shoveling nuts into the machine.

One grower reported that: "Substituting a blast of air for
raking was found to be much faster and more efficient but requires
power (such as a rototiller) to drive the fan. This is a two-man
device which puts the filberts in a windrow, free of leaves, when wet
or dry without too much dirt, eliminating the necessity of quitting
at the first rain.

"When the ground is properly rolled small clods will not be left
in the nut row in an amount to be of any consequence and will be
entirely removed if the nuts are run through a husking machine.
The nuts being in a row about 12 inches wide and free from leaves



makes it possible to finish the job by hand, machine, or shoveling
into a portable husker or conveyance.

"I can give no data on the cost of operation as there were so
many interruptions and delays caused by experimenting . . that it
was necessary to keep busy at other things than bookkeeping. Two
men did the job on five acres in six hours, putting the nuts in clean
rows for the pickers. The work was done on wet soggy ground in
which the tiller wheels sank two inches or more. This was on the
second picking where the ruts were of no consequence but would, of
course, be bad if left over from the first picking as the nuts would
roll into the wheel tracks."

Some filbert harvesting devices
Efforts at mechanizing the harvesting of filberts have been wide-

spread and varied in nature. Some typical problems encountered
and results accomplished are described in this section.

SIMPLE TYPE: A grower says: "I use just a simple table
about 5 feet long and 34 inches wide, that has little slits on it to
leave room for the leaves and dirt to fall through (Figure 7). I put

P1w 0, courtesy D. L. Ruosmiussen

Figure 7. This home-made filbert harvester is mounted on skids and
pulled by tractor. The hopper has wire-mesh bottom and can be
shaken or pushed back and forth. Long-handled rake has stiff rubber
teeth. Square carrier has three wooden sides and wire-mesh bottom.
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that together in two or three hours. Another fellow saw it and
built one something like mine. He stands behind it and shakes it
back and forth. It is surprising how successfully it works.

"I had only one table, so I had to pick half of the orcharl by
hand at 3 as compared with less than per pound using rakes and
the table. By rolling my ground I can cut the cost of raking by half.
An hour or so after a rain had stopped it would work pretty good.
It was getting late in the season and we were having leaves to contend
with. Another grower has a machine that represents a very small
investment. He can handle quite a crop on it. It is the kind of
thing I am putting my sights on."

COMMERCIAL TYPE ADAPTED FOR FILBERTS: The Wizard
huller has been used as a portable or a stationary machine, depending
on weather conditions. One grower estimated that the price of his
small machine in 1951 would be $600-$700 (Figure 8). In this 10-
acre orchard (mostly Barcelonas with Daviana the main pollenizers)
the pollenizers are harvested separately.

The machine operates with a crew of two rakers and two ma-
chine men. Filberts are prepared for the huller by being raked into
piles with aluminum rakes. If there is a heavy crop the filberts are
raked into four piles around each tree. For a light crop two piles

Photo courtesy D. L. ReOmussen

Figure 8. This machine has been used as a portable or a stationary
harvester, depending on weather conditions.



per tree are used. The piles are spaced so that the tractor-drawn
huller can be pulled between them. From 4 to 6 piles can be loaded
into the hopper each time the machine stops in the orchard. The
piled nuts are raked into lawngrass catchers and then dumped into
the hopper. If the orchard is too wet for the machine, the piled nuts
are shoveled into a field trailer and carried to the machine located
near the drier in the barn.

All nuts and trash go through the huller which is a device con-
sisting of steel slatted conveyors that carry the nuts under four
specially designed rubber brushes. The nuts pass into and through
a cylinder cage which eliminates dirt and some leaves. Water noz-
zles are built into and are a part of the cage. They then pass onto
a sorting table, over which is mounted a suction fan. This fan takes
the rest of the leaves and husks. The clean nuts then fall into sacks
hooked on the end of the sorting table.

This machine has a conveyor belt 6 inches wide. Other models
arc available if more capacity is desired. Under favorable condi-
tions, this machine and crew of four will harvest 2 tons green weight
filberts per 8-hour day. Under unfavorable conditions, the harvest
is 1 ton green weight per clay. When harvest conditions and crop

Photo courtesy D. L. Ro_conusse,,

Figure 9. Filbert harvester showing suction nozzles to pick up nuts
and rotating "squirrel cage" to get rid of dirt and other foreign

materials.
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are good, harvest costs are about lØ per green weight pound. When
conditions and/or crop is poor, harvest costs are about per green
weight pound. His yields have been around 1 ton green weight
per acre.

VACUUM TYPE: One operator describes his situation as
follows: "We couldn't get labor some years. One year we even
plowed -part of the nuts under, so that is why we started making a
machine (Figure 9). This machine has its own power plant (95
horsepower motor) to propel it down the row. Our cost for shak-
ing, raking, machine labor, depreciation, and motor fuel was l.9ç
per pound. The cost is not the same in all our orchards. The ages
of the trees, ground condition, weather conditionall enter into what
you can do. We used to try to pick up twice, but it just cost more
money. It is estimated that the crop harvest weight by machine
showed a gain of about 15 per cent compared with hand harvest.
The nuts saved paid a large part of the harvest cost."

These experiences indicate how determined many of the growers
have been to reduce, in an economical way, their dependence on hand
pickers with the accompanying risk of having their harvesting extend
well into the adverse rainy season.

Drying
Filberts are first washed and dried after picking, either by the

grower or the neighborhood driers. In this process the filberts lose
an average of about 15 per cent of the original weight. Since the
prevailing practice was to have the nuts dried commercially, all dry-
ing expense was figured herein on the custom basis. The charge for
this service averaged $18 per ton green basis or $22 per ton dried
(orchard run) basis.

Importance of quality
Many growers underscored their convictions that growers must

produce quality filberts in order to enable processors to market them
under their high-grade brands. Quality is the result of having de-
sirable varieties, favorable soil and climatic conditions, and proper
management including the control of diseases and pests.

Those who produce few culls and a high proportion of large
sizes normally receive more for their crop than growers who produce
many culls or small nuts. The estimated cullage in Oregon over the
6-year period 1945-1950 has averaged around 7 per cent, varying
from about 3 up to 10 per cent of the crop. Approximately three-
sevenths of this cullage was shelled and the remainder was not used.'

'Tree Nuts, Crop Reporting Board, Bureau of Agricultural Economics, U. S. Depart-
ment of Agriculture. August 1951 and previous editions.



Hazards
Growers were not inclined to consider hazards encountered

theretofore as very serious in filbert production. Many recognized
the filbert worm as a pest or a threat, but generally controllable. The
leaf roller was becoming destructive in some areas, but few growers
realized its presence. They suppose that sometimes frost in the
spring reduces the set of filberts on their trees. They often en-
counter rain during harvest season which impairs operations, and
occasionally ruins the crop as happened on some tracts in 1950 when
flood waters covered the ground.

Heavy snowfall and near-zero weather early in 1950, and again
a year later, caused considerable tree breakage and severe freeze
damage to some filbert trees. In some cases the entire orchard was
destroyed (Figure 10).

Cost of Establishing Filberts
The estimated cost of growing a filbert orchard to bearing age

(based on the 1950 price level) was $555 per acre exclusive of the

Photo courtesy Nosthwest Nut Groweis
Figure 10. Wet snow makes a heavy load on the branches, particu

larly in mossy or poorly pruned filbert orchards.
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land (Table 22).* The estimated values at which the growers in this
study appraised their "filbert" land averaged $300 per acre. Thus
the total cost of establishing filberts, including the investment in land

Table 22. ESTIMATED COST PER ACRE FOR BRINGING A FILBERT
PLANTING TO BEARING AGE (SIX YEARS).1

Item

Mon labor per acre at $1 per hour
Plowing prior to planting trees
Planting trees
Cultivating
Cover cropping
Fertilizing
Hoeing, suckering
Miscellaneous and supervision

Total labor

Jvfateriols
Trees, 108 70'
Stakes, protectors, tree replacements
Cover crop seed
Fertilizers

Total materials

General expense
Buildings
Machinery
Automobile, truck
Electricity, insurance, supplies
Property taxes
Interest on accrued growing costs
Interest on land at 4 per cent on $300

value

Total general expense

Total growing cost
Value per acre of uasplanted land

TOTAL COST PER ACRE

$ 2.00
25.00

5.30
.50
.50

7.00
10.90

$ 51.20

Average,
First second to
year fifth year

$ 75.00
3.16
3.81
4.92

$ 86.89

$ 6.24
13.30

5.57
2.29
5.91
5.00

12.00

$50.31

$188.40

$5.30
.50
.50

7.00
10.90

$24.20

Cost per acre

$ .21
3.81
4.92

$ 8.94 $122.65

$ 6.24
10.50

5.57
2.29
5.91

16.00

12.00

$58.51

$91.65

Total for
5 years

$ 2.00
25.00
26.50
2.50
2.50

35.00
54.50

$14800

$ 75.00
4.00

19.05
24.60

$ 31.20
55.30
27.85
11.45
29.55
69.00

60.00

$284.35

$555.00

$300.00

$855.00

'Based on the 1950 cost level. No consideration was given to the effect of inter-
cropping or of filberts produced prior to the sixth year.

2The number of trees required per acre when set 20 feet apart on the square ptan is
108. In effect, close planting is comparable to intercropping.

An understanding of the method of computing be average cost of items is essential
to a proper interpretation of these fi9ures. Costs were determined on the basis of the
entire filbert acreage studied. The entire input or cost of an item was divided by the total
acreage to obtain the cost per acre. Hence the average per-acre costs as herein presented
represent a composite of all items to the extent used, and d.o not always show what the cost
would be if any particular item or practice-such as fertihzing-ivere followed Out on the
entire acreage. Neither was any consideration given to the net effect of intereropping or
of filberts produced during the 5-year period of establishing.



COST OF PRODUCING FILBERTS 39

and the accrued growing costs with interest thereon at 5 per cent
compounded annually, amounted to $855 per acre (Figure ii).

Distribution of the Cost Dollar in Establishing the
Filbert Orchard.
(1950 PRICE LEVEL)

INTEREST
15$

LABOR
I7

EQUIPMENT
I3

TREES

LAND 35

"II
IIJIIIIIIIIIInIHhIfl ff0

Figure 11. The estimated cost of $855 per acre for growing a filbert
planting during 5 years was computed with no consideration given to

intercropping.

Costs by years
In addition to committing the land to the use of filberts, one-

third of the total growing cost or $188 per acre was incurred during
the first year. Costs averaged $92 per acre annually during the
following 4 years.

Man labor
The total cost of man labor for the 5-year period of establish-

ing filberts, computed at $1 per hour, was $148 per acre or about one-
fourth of the total growing cost. About half of the 51 man hours
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required during the first year was for planting the trees. The total
amounts of other labor were similar for each of the 5 years.

Materials
The cost of trees (based on 20-foot spacings) accounted for 40

per cent of the first year's growing expense. This item, of course,
will vary with the number of trees set per acre and with the price
per tree. (Successful orchards are seldom obtained from cull trees,
yet growers are often tempted to purchase such stock because it is
offered at low prices.)

Outlays for stakes, trunk protectors, and tree replacements
varied greatly. Likewise, the per-acre costs for cover crop seed and
for fertilizers were lower than would be the case if the entire acre-
age had been treated each year.

General expense
The general expense for the first year was $50 per acre. This

item gradually increased during the next four years as the interest
on the accrued costs mounted. Interest computed on costs and on
the value of land (in lieu of rent) comprised 15 per cent of the total
cost, and 23 per cent of the growing cost exclusive of the land
investment.

Yield and the Age of Plantings
The age at which a young filbert orchard will pay all of the

annual costs depends on various physical and economic factors.
Physical factors include type, depth, and fertility of soil; varieties,
including pollenizers, planted; quality of the planting stock; care
and skill used in planting; amount and character of intercropping;
general care of the orchard ; and disease or insect infestation. Amrng
the economic factors are the number of trees per acre; the cost of
trees, land, labor, machinery operation, taxes; and the rate used in
figuring interest on land investment and cumulative costs during
the establishing period.

Similar to an earlier study (1929-33), this study indicated that
a filbert orchard would attain commercial production during its sixth
year.' The previous study, based on data from 20 orchards, revealed
that during the fifth year the receipts exceeded cash expense on 87
per cent of the plantings and receipts equalled total cost on 25 per
cent of the plantings.

In the present study, yields from orchards during the fifth year
averaged 234 pounds (dried) nuts per acre (Figure 12). Orchards

'Oregon Station Bulletin 351, Cost and Efficiencs in the Fl/beet Enterpeise in Orco,,.



during the sixth year averaged 417 pounds, the seventh year 414
pounds, the eighth year 491 pounds, the ninth year 572 pounds, and
the tenth year 780 pounds per acre. During the following 17 years
(llth-27th) the average of the annual yields was 1,033 pounds,
ranging from 816 to 1,306 pounds per acre. Usable data on yields
of older plantings were too limited to include here. Growers have
found that yields decline as trees become crowded. A program of
thinning and rehabilitation of the remaining trees may extend the
life span of the orchard for many years.

Yield of Filberl:s by Age of Planting.
(OREGON)

Pôünds
per oc,e

1,300

I00
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Figure 12. Data are based on production from 48 growers over
periods up to 23 years.

Major Facfors Affecting Costs
Two factorsnamely, the planting system and the value of the

land, are outstanding in their effect on cost of establishing an orchard.
Intercropping may also be an important factor affecting the cost and
the subsequent productivity of the orchard.
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Planting systems
The square planting system predominated in the filbert orchards

studied (Table 23). Of the 93 tracts planted on the square, 39 had
trees spaced 20 feet apart and 29 tracts had trees 25 feet apart.
There was no marked trend in the distribution of planting systems
by age groups over the 30 years represented by these plantings.

The subject of tree spacing brings up the co-subject of thinning.
Most growers using spacings of 20 feet or less expected to- thin the
trees when crowding commenced. The chief argument used in favor
of close planting is that returns during the early years are much
greater, as there are more trees per acre. In effect, close planting
is comparable to intercropping.

Table 23. PLANTING ARRANGEMENT AND SPACING OF FILBERT
TREES ON THE FARMS STUDIED.

(Oregon, 1949)

Three of these plantings have been thinned on the diagonal to space the trees ap-
proximately 28 feet apart.

The chief arguments against close planting are, first, that it is a
rather costly method of using the land not required by the perma-
nent trees, and secondly, that many growers will not remove the
extra trees before they crowd and injure the permanent planting.

The estimated cost of planting filberts in 1950, including the
tree cost, amounted to about $1 per tree. The per-acre planting cost
for a 15-foot spacing planted on the square, therefore, would be $200
while the same item of cost for a 25-foot planting on the square
wottid be only $70. Obviously, close planting adds materially to the
cost of establishing the orchard. Whether subsequent returns will
justify this cost was not determined from this study.

Square plan Other plans

Dimensions Num bet- Dimensions Number

19 feet 16 x 18 feet
20 feet' 3 18 x 20 feet
21 feet 19 x 25 feet
22 feet 9 20 x 22 feet
22 feet S 20 x 25 feet
24 feet 21 x 25 feet
25 feet 29 28 x 30 feet
26 feet 2 Diagonal:
30 feet 2 20 feet

231 feet
25 feet 4

Total 93 Total 14
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Land
Land acquires value because of its productivity and location.

Filberts are not bulky and are easily delivered to market even if
the orchard is some distance from town. Hence, any location value
attached to a tract of filbert land is likely to be a burden that serves
to increase costs without an equal increase in returns.

In this study, many of the high values for unplanted land were
from semisuburban districts inhabited mostly by part-time farmers
who live on small tracts and work off the farm for part of their
living. Such tracts are a factor in the present Oregon filbert situa-
tion and, therefore, have been included in this study.

High-valued unplanted filbert land is a distinct handicap to
establishing an orchard at a low cost or to producing filberts at a
low cost after the orchard attains bearing age. The prospective
grower should realize, of course, that some land may have a high
productive value for one crop but be virtually worthless for another.

Intercropping
The profitable use of land not occupied by the roots of the

young trees has always been a problem. As previously mentioned,
some growers have met this problem by close planting with the inten-
tion of thinning the trees when they crowd. Others have grown
berries or annual crops between the tree rows. Most of the growers
preferred not to intercrop at all. Some growers felt that inter-
cropping would attract gophers, which cause damage to young trees.
Where interplantings remain after the filbert trees have come into
bearing, it usually is necessary to treat them, as well as the filbert
trees, with pest controls such as spraying or dusting.

Computing costs on a basis whereby the intercrop would carry
all costs incidental to its production, including interest and taxes on
the land actually occupied, materially reduces the cost of establish-
ing the filberts. For example, if intercropping were charged with
half of the overhead items (Table 22), the growing cost of estab-
lishing filberts would be only $363. The total cost, including land
at $300, would be $663 per acre. Much of his reduction is in items
such as interest and taxes. On the intercropped orchards, only one-
fourth or one-third of the soil area is used by the filbert trees as
compared to 100 per cent chargeable in the nonintercropped orch-
ards. The basic principle to follow is to not allow the intercrop
roots to compete vrith the filbert roots for plant food and moisture



44 AGRICULTURAL EXPERIMENT STATION BULLETIN 517

Estimated Returns from Filberts
What have been the average returns from filbert production over

a period of years as the yields, costs, and prices fluctuated?
The estimated prices paid to growers for their 1949 crop aver-

aged 110 per pound, compared to the average cost of 14.40 shown
in the study. Growers, therefore, recovered only 76 per cent of
their total costs that season (Table 24). In 1948 the small crop of
558 pounds per acre brought the growers only 130 per pound, al-
though the estimated cost was nearly 260 that year. This means that
the growers recovered only 51 per cent of their total costs. In 1947
the yield of 860 pounds per acre brought the growers 12.50. With
an estimated cost of 170 the growers got back 73 per cent of their
total costs.

With those three bad years (1947-49) in succession following
the war, it is apparent why the, growers in 1949 took action to im-
prove their adverse market situation. Over the entire 11-year period
from 1940 to 1950 the price of filberts averaged 17.90 while the
estimated costs averaged 15.20 per pound. The growers' price,
therefore, was 118 per cent of the estimated costs during that period.

Table 24. FILBERTS: ESTIMATED COST, AND THE SEASONAL
AVERAGE PRICE.

(Oregon)

1Prices and yields are based on Oregon Extension Bulletin 700, Oregon's Tree Fruits and Nuts,
and on other data prepared cooperatively by the Oregon S ate College Extension Service, Agricultural
Economics Section, and the Bureau of Agricultural Economics.

Estimated cost per acre

Cost Price

iDee_

age
price

Labor

1-Jar- Other Total per per is of
Year Yield vest Other costs cost pound pound cost

1940
Pounds

581 $ 6
,

$ 9 $48 $ 63
Cents
10.8

Cents
12.0

Per Cent
106

1941 980 12 10 50 72 7.3 15.0 205
1942 661 11 14 57 82 12.4 17.3 140
1943 1,060 28 22 65 115 10.9 25.0 229
1944 889 27 26 65 118 13.3 27.0 203
1945 625 20 ' 27 65 112 17.9 27.5 154
1946 901 30 28 74 132 ' 14.7 19.0 129
1947 860 29 29 88 146 17.0 12.5 73
1948 558 19 30 95 144 25.8 13.0 51
1949 1,132 40 30 93 163 14.4 11.0 76
1950 643 23 30 93 146 22.7 17.5 77

Average
1950-50 808 .... .... 15.2 17.9 118
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A Look Ahead
How long can growers continue in business if their costs are

higher than their prices? That depends upon various factors. The
term cost includes a charge for all items of input by the grower. It
refers not only to the cash expenditures for commercial fertilizers,
sprays, taxes, interest, and hired labor; but also to the value of items
such as farm manure applied to the orchard, depreciation on equip-
ment, interest for the investment value of the equipment and orch-
ard, and work done by the operator and his family. Obviously, to
the extent that a grower holds equity in his equipment and orchard
and does his own work, he may defer portions of these costs for quite
a while. Many, of course, have had better-than-average results.
Others, perhaps, have had little or no return from their investment,
and only small returns for the use of their equipment and labor.
Managerial ability becomes an increasingly large factor as mechani-
zation increases and as labor becomes more costly.

When an orchard is only part of the farm business, the operator
is less dependent on one enterprise for his income. In case of his
orchard, he looks forward hopefully to future prospects of good
yields and satisfactory prices rather than to the prospect of changing
to some other enterprise. Orchard management is a long-term un-
dertaking. Unfortunately a period of poor returns may result in
less attention to management and thereby cause deterioration in value
of the planting and even in the quality of filberts produced.

The individual grower's primary concern is to strive for ef-
ficiency in his operations by improving the yield and quality of his
product, thereby reducing his cost per pound and assuring himself
the maximum price obtainable for his crop. Rigid adherence to this
policy will enable him to compete advantageously with other growers.

Good farm management practice suggests that specialization is
not advisable for most farmers. An orchard, for example, does not
lend itself to a crop-rotation plan or contribute materially to a live-
stock-production program. On the other hand, the farmer with a
diversified production program is able to employ his farm machinery,
power equipment, and his own and family labor more advantageously
over the entire year than the specialized farmer with a one-crop
system.

When adverse conditions arise in the filbert enterprise, more-
over, the diversified farmer, with a relatively small acreage in filberts
along with sonie other enterprises, is able to retrench more effec-
tively with regard to cash expenditures. These include labor, where
his family is able to substitute in a large part for the hired labor
ordinarily employed.
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The large-scale operator, on the other hand, is much more con-
cerned about the necessity of obtaining cash income. He is largely,
if not entirely, dependent on his receipts from filberts to pay the
operating expenses, which often represents a considerable short-term
obligation for money borrowed. Consequently, he may face a serious
situation whenever his crop yield is small or the price unusually
low. If he has no other resource to draw upon until the next crop
is harvested, the financing of future operations following a disas-
trous year or two is often difficult for him and sometimes impossible.

Findings in this study, by pointing out the importance of good
yields of high-quality filberts produced at a reasonably low cost per
pound, should be helpful to the individual grower interested in im-
proving his business. Having the data in terms of physical require-
ments, such as the hours of labor and machinery used per acre, the
approximate cost of production for any other period may be esti-
mated by simply adjusting for any changes in the scale of wages
and other items of cost.

APPENDIX

Methods of Obtaining. Compiling, and
Analyzing Data

The data for this study were collected by the survey method.
Each cooperating grower was visited at the end of the year for the
purpose of obtaining a complete business record on the bearing
filbert acreage. Analysis of the data was made chiefly by grouping
and cross-tabulating. Many of the details on the schedule were the
grower's carefully checked estimates. Sufficient time was spent with
each grower to work out thoroughly all the facts pertaining to the
year's operations.

JOINT COSTS: Those farm expenses that were incurred only
in part for the filbert enterprise were charged to it in proportion to
the benefits received. The investment in machinery and buildings
used jointly was likewise apportioned according to use.

RENT: A few growers rented land, buildings, or equipment.
The renter was treated as an owner and was charged interest, taxes,
and depreciation in lieu of rent, in order to make all farms compar-
able on an investment basis.

LABOR: A very complete form was used to compile the van-
ous labor operations performed in filbert production. The enumer-
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ator recorded for each operation the farmer's estimate of the work
done by himself, members of his family, and hired labor. The wage
rate for family labor was gauged by wages paid to hired labor for
comparable work.

In addition to the time that the farmer spends at specified jobs
he generally puts in considerable time that should be charged as
overhead against his enterprises. Each cooperator was asked to
apportion his total year's time among his enterprises. From his
estimate for the filbert enterprise, the actual time he had spent on
direct orchard work was deducted, and the remainder was entered
as supervision and miscellaneous work.

CONTRACT LABOR: Expenditures for contract work were
divided between wages for the man labor involved and rental value
of the equipment furnished.

INTEREsT: The present investment or inventory value of
orchard and equipment 'as estimated by the growers, and interest
was charged uniformly at 4 per cent on the orchard and at 5 per cent
on the equipment.

DEPRECIATION: Depreciation on buildings and equipment
was obtained by dividing the present (depreciated) value by the re-
maining years of usefulness. No depreciation was calculated on
the trees. Appreciation on young trees would partly offset deprecia-
tion on older plantings in this study.

MACHINERY OPERATION COST: Total machinery cost may
be obtained by adding together the operating costs, interest, and
depreciation.


