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TERMINOLOGY

ALL HARVEST LABCR

The average numbeyr of man-hours used
to pick, load, and haul to storage or processor,
and to farm grade, pack, and haul to market
the products from an acre of frult or tree
nuts weighted by the proportion of crop that
is farm graded and packed,

The amount listed in tables and tabulations
as “all harvest labor' was determined by
the following method, The average number of
man-hours used per acre to farm grade,
pack, and market a crop was multiplied by
the percentage of the State's crop that was
farm graded and packed. The product was
added to the average number of man-hours
to pick, load, and haul tostorage or processor.
This sum represents the amount of allharvest
labor per acre for the State. The man-hours
used for the reglon and the U.S, totals were
welghted by amount of acreage of the specified
crop in each State,

Example: All harvest man-hours per acre in
1964 for apples in Maine were 72,

Calculation (based on figures in
table 2} 75 % 44 = 33+ 39 =72

0.75--percentage of Maine's apple
crop farm graded and packed.,

44--average number of man-hours
used per acre if 100 percent
of crop was farm graded and
packed,

39--~average number of hours per
acre used in Maine to pick,
load, and haul to storage or
processor,

ANNUAL AVERAGE NUMBER OF MAN-
HOURS PER NONBEARING ACRE

The average number of man-hours per acre
required per year from time of planting to
bearing age,

Mais
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BEARING ACREAGE

Acreage of trees or vines having reached
bearing age,

BEARING AGE

The age at which 20 percent or more of
estimated full production is reached.

FARM GRADING, PACKING, AND MARKET-
NG

The time required to farm grade, pre-
package, or box the crop for the market;
haul it to market; and dispose of off-grade
products, Farm grading for both fresh and
processing market is included, The data pro-
vide estimates of labor performed by the
farmer, or a crew under his supervision,
on his own crop and in his own storage or
packing shed, They do not include estimates
of labor performed by workers in nonfarm
packing sheds,

HARVEST LABOR

The handling of the crop from picking to
primary market,

MAN-HOURS TO ESTABLISH ORCHARD

The number of man-hours spent in land
preparation, marking, planting, fertilizing,
irrigating, protecting from frost, conmtrolling
weeds and pests, and other cultural practices
during the year in which the orchard was
planted,

MAN-HOURS TO MAINTAIN ORCHARD

The average annual number of man-hours
used per acre to perform such cultural prac-
tices as cultivating, fertilizing, spraying,
pruning, and shaping the orchard until bearing
age,
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NONBEARING ACREAGE

The acreage of trees or vines that have
not reached bearing age,

PERCENTAGE OF CROP FARM GRADED
AND PACKED ’

The part of the crop that is graded and
packed on the farm by farm crews,

PICKING, LOADING, AND HAULING

The labor used to distribute boxes, and
to plck, load, and haul the crop to either
farm or community storage or to a processing
plant, and crew supervision,

PREHARVEST LABOR

The labor used per acre for all work
prior tc harvest, It Includes such jobs as
land preparation and seeding cover crops,
pruning, brush dispesal, fertilizing, spraying,
irrigating, mowing, thinning, propping, and
protecting from frost. Preharvest lahor does
not include the time used to plant or maintain
interplanted crops,

TOTAL MAN-HOURS PER ACRE

The summ of preharvesr and all harvest
labor.

TOTAL MAN-HOURS TO BEARING AGE

The number of man-hours required to
establish an orchard plus the sum of the

man-hours needed to maintain the trees until
they reach bearing age,

TREES CR VINES PER ACRE, BEARING
ACREAGE

The average number of hearing trees or
vines per acre, excluding any replacements
not yet in production,

TREES OR VINES PER ACRE, NCNBEARING
ACREAGE

The number of trees or vines originally
planted when an orchard was established,

YEARS TC MAINTAIN CRCHARD

The average number of years after the
planting year usnril the trees reach bearing
age.

YIELD PER ACRE

Data from the 1964 Census of Agriculture
were used to estimate yields for all States
except California, The yields for California
are estimates published by the California
Crop and Livestock Reporting Service, The
Crop Reporting Board of the United States
Department of Agriculture publishes State
estimates of production, but not acreage, of
the principal fruits and tree nuts, Therefore,
offictal estimates of State average yields per
acre are not available for States other than
California,



FARM LABOR USED FOR FRUITS
AND TREE NUTS, 1964

By

Walter 1, Ferguson, Agricultural Economist,
Farm Production Economics Division, Economic Research Service

INTRODUCTION

The year 1964 marked the beginning of
mechanical harvesting for certain fruits and
nuts, In 1964, such crops as apples, grapes,
and some of the citrus were mechanically
harvested in an experimental way. More wide-
gpread use of mechanical harvesting equip-
ment was made for some of the nut crops,
especially almonds, filberts, and improved
pecans, With labor bhecoming morg expensive
and less available, much greater use will
be made of mechanization in future years,

Timeliness of spraying, pruning, thinning,
harvesting, and so forth is one of the major
factors affecting the quantity and quality of
the crop. The amount of labor must be anticl-
pated so that an adequate labor force is avail-
ahle when needed, Data developed for this
report will be of primary use to research
workers needing informationon State, regional,
and natlonwide labor requirements, This in-
formation should alsc help orchardists and
labor supervisors in determining how many
workers to recruit and what transpertation
and housing will be needed,

This report contains tables showing State
average man-hours of farmwork per acre in
1964 for each fruit and edible tree nut for
which production is estimated annually by
the Statistical Reporting Service.l For most
crops, estimates are given for both bearing
and nonbearing acreages,

The labor requirements shown inthetables
were developed from avallable data collected

1 u.s. Deparment of Agriculture Statistical Report-
ing Service Reports 407, Fruits, Noncitrus by States,
1959.-64; 380, Chrus Fruits by States, 1964-65 and
1965-66: and 295, Tree Nuts by States, 1964 and 1965,

by State and Federal agencies, The amount
of labor used on individual farms may be
considerably ahove or below the State average
due 10 conditions peculiar to those farms,

in some instances, estimates were made
by modifying data from nearby States having
similar ropographical, cultural, and climatic
conditions,

Estimates of the man-hours required per
acre include labor needed for direct work,
such as planting, spraying, fertilizing, prun-
ing, thinning, picking, farm grading, packing,
and marketing. The estimates do not incluide
time required for indirect labor such as
service and maintenance of equipment, fences,
and buildings,

Number of trees per acre {(as listed on
tables} were based on 1964 estimates by
Statistical Reporting Service. Yield per acre
estimates were derived by using 1964 Census
figures for bearing trees and production,
Therefore, labor estimates are for the 1964
crop and thus require adjustment for diffegent
slze crops in other years,

LABOR REQUIREMENTS OF
FRUITS AND NUTS AS
SEPARATE GROUPS

In 1964, the weighted average amount of
labor required per bearing acre of all fruits
and tree nuts was 100 man-hours, This repre-
sents a l0-percent decrease from the 1954
man-hour requirements {fig. 13,2 Each of the
three groups--poncitrus fruit, citrue fruit,

2To compare with 1964 estimates, see U,5, Depare
ment of Agriculre Statistical Bulletin 23Z, Labor
Used for Fruits and Tree Nuts, issued in 1958,
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Figure 1

and tree nurs--required less labor in 1064
than in 1954. ir. spite of a larger crop in
1964 for each group. Yleld per acre, a major
factor determining harvest labor, had in-
creased significantly by 1964 (cable 1). Some
13 of 23 fruits and four of five nut crops had
a greater yield per acre in 1964 than in 1954,
Factors responsible for less labor being
neecded in 1964 included appreciably greater
use of mechanical preharvest, harvest, and
handling equipment, and more efficient use
of hand labor,

Labor requirements for each of the three
groups differed widely from the average in
both 1934 and 1964. The noncitrus group re-
qQuired the greatest amount of labor and tree
nuts the smallest, Noncitrus fruite required
129 man-hours per acre in 1964, or 29 per-
cent more labor than average., Citrus fruits
required 96 man-hours per acre, or slightly
less than the average. Tree nuts, which
are generally more easily adapted ro

WWU?DﬁTBEl98Q_x

mechanization, require less intensive culture,
and have a lower yield per acre, required
only 34 percent as much labor as the
average,

Many factors determine the amount of
labor needed for the various crops. Some of
the more important elements in determining
preharvest labor needs are; number of trees
per acre, size and shape of tree, resistance
to insects and disease, growth habits, and
adaptability to climate, Size of fruit, yield,
resistance to bruising, and extent to which
the crop is handled by the producer in pre-
paring it for market also help to determine
harvest labor requirements, Many of the
crops within the three groups had one or
more dissimilar factors which caused their
labor requirements to differ from others in
the same group,

In estimarting labor requirements, it was
assumed that the fruit or nut trees were the
only occupants of orchard land,
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NONCITRUS FRUITS

Labor reguirements for noncitrus fruits
averaged 129 man-hours per bearing acre in
1964, bur ranged from a low of 56 for avecados
to a high of 394 for dates (fig, 2), Of the total
man-hours required for the bearing acreage,
preharvest labor, as a percentage of the total,
varied widely, For cranberries, for example,
74 percent of the total reguired man-hours
was used for preharvest cultural operations
while only about 10 percent of the total was
needed for preharvest labor for sweet and
sour cherries,

Grear dissimilarities in plant growth re-
quirements are much more evident in this
group. This becomes apparent with the loca-
tion of the different noncitrus f{ruit crops.
Commercial production of apples and peaches,
for example, is widely adaptable and is re-
ported by 34 States; persimmons, pome-
granates, olives, dates, and figs, however,
are only grown commercially in the warm
temperate climate of California,

Of the 17 crops reported in this group, 15
are tree frults and two are vine fruits,
Among the tree fruits, size of tree ranges
from the low avocado and fig trees to the
tall date palms, There are vast differences
in growth habits and labor requirements of
the two vine fruits, grapes and cranberries,

Most of the nencitrus fruits are highly
susceptible to Insect pests and diseases.
Apples, for example, reguire siX or more
timely sprays to prevent or contrel insect
infestations and diseases,

Growth habits differ for each of the 17
noncitrus fruits and for the different varieties
of each kind of fruft. Some of the fast growing
noncitrus fruifs, such ag apricots and pears,
require that over 30 percent of the preharvest
labor be spent in pruning, while others need
vory little or no pruning, Many of the non-
citrus crops bloom and set frult So heavily
that part of the fruit must be removed to
prevent damage to the tree and to allow the
remaining fruit to agtain proper size, The
thinning eoperation is performed in several
ways. Some fruits may be thinned successfully
with a chemical spray or mechanically shaken
off; others must be thinned or knocked off

Climate determines to a considerable ex-
tent the number of man-hours required per
acre for noncitrus fruit, Many of the non-
cirrus fruits are grown in areas in which
natural rainfall is insufficient and labor is
required for irrigation, Although frostprotec-
tion is less fmportant for noncitrus than for
citrus fruits, some form of frost protection
is required for several of the noncitrus fruites,
Cranberrv growers must flood the area, and
apricot growers must burn smudge pots to
prevent untlmely frosts from killing buds and
reducing yields.

One of the most important factors that
determines the harvest labor requirements
is yield per acre. A low yielding crep, such
as avocados, reguires far less labor than a
high yielding crop Hke dates, Some crops,
such as cranberries, are resistant to bruising,
Other crops such as sweet cherries, peaches,
and nectarines must be bhandled with great
care to prevent bruising of their tender
flesh, Most noncitrus crops bruise easily and
require much more care in handling than do
the citrus Or nut crops.

Much of the noncitrus fruit produced is
readied for market by the growers, Some
exceptions are sour cherries, wine grapes,
and olives, In some areas, growers of apples,
peaches, cranberries, and several other fruits
have cooperative or consolidated storage-
packing organizations which take field-run
fruit from the grower and prepare it for the
market, Much farm labor, however, is needed
to prepare noncitrus fruits for market.

APPLES

Apples are widely grown in the United
States, They are grown commercially in 34
Stares, with Washington, New York, Michigan,
Galifornia, Pennsylvania, and Virginia ac-
counting for approximately 71 percent of the
production in 1964,

The number of man-hours used to produce
an acre of apples in 1964 was 116 per bearing
acre; 29 hours was used on each nonbearing
acre {table 2), It took 0.4 hour to produce a
bushel in 1964 compared with 0,7 hour 10
years earlier, This labor productivity was
achieved with more widespread use of
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mechanical pruners, bulk bins, and applica-
tion of chemicals in thinning fruit and weed
control. These innovations were coupled with
greater supervisory and management skills,
The difference in yield per acre of 185 bushels
in 1954 and 285 bushels in 1964 meant that
more hours of labor were required per acre
in 1964; because of improved technlques,
however, less labor was required per bushel
of apples produced, Another reason why labor
was less per bushel of apples harvested in
1964 was that many orchardists made more
extensive use of dwarf varieties for replace-
ments. Dwarfs generally require less labor
per acre,

For most of the country, preharvest labor
ranged from 33 to 65 man-hours per bearing
acre, but in States in the Mountain and Pacific
regions, it ranged from 80 to 125 man-hours

per acre, The greater number of trees per’

acre in the West meant that more time was
required for pruning and spraying, Most west~
ern orchards are irrigated and need added
labor to supply water. Rainfall is usually
sufficient in most eastern orchards, and ir-
rigation there is seldom practiced.

Yields ranged considerably higher in the
irrigated regions of the West with a high of
587 bughels per acre in California, In con-
trast, Arkansas and Tennessee grew fewer
than 100 bushels an acre,

The hilly topography of eastern orchards
restricts the size and type of mechanical
handling equipment that can he operated safely,
Spraying, pruning, thinning, harvesting, and
hauling of fruit are more difficult on steep
hillsides than on relling or level land, Opera-
tors of western orchards located on level or
gently roliing land find much of the new eguip-
ment well adapted to thelr conditions and
needs,

Total labor requirements per nonbearing
acre varied from a low of 142 hours in the
Appalachian region to a high of 234 hours in
the Pacific region, Irrigation requirements
and more trees per acre in the Mountain and
Pacific regions account for the additicnal time
required to establish and maintain the orchard
to bearing age.

APRICOTS

Commercial production of apricots in 1964
was reported in Utah, Washington, and Cali-
fornia, California produced approximately 94
percent of the output on about 95 percent of
the bearing acreage, Man-hours users on bear-
ing acreages for the United States averaged
189 hours per acre of which 112, or 39 per-
cent, were needed for preharvest work
(table 3),

Apricot culture is similar to peach culture
except that removing part of the fruit does
not increase the size of the remaining fruit,
Therefore, selective pruning of apricots is
necessary to thin the fruit buds--the only
practical way of increasing the size of the
fruit, Pruning is done with shears from
ladders, In some areas, however, post-harvest
or fall topping of trees by machines, has
greatly reduced the amount of handwork
needed with no apparent harm to the trees,

Estimated yields ranged from 6,655 pounds
per acre in Utah to 11,101 pounds in Cali-
fornia, with an average of 11,019 for the
three States. In 1964, harvest labor require-
ments averaged 0.7 man-hours per hundred-
weight compared with 1.4 in 1954, The larger
per acre vield in 1964 was partly responsible
for less time being required per hundred-
weight for harvesting in that year,

The average annual labor requirements on
nonbearing acreage was about the same for
all three States, It ranged from 41 hours in
California to 46 hours in Washington, with a
welghted average of 41 hours for the three
apricot-producing States,

AVOCADCS

Florida and California are the only two
States that have commercial avocado produc-
tion, California had approximately 64 percent
of the 37,400 tons preduced in 1964, It took
a total of 49 man-hours to grow and harvest
an acre of avocados in Californiz compared
with 84 in FFlorida (table 4), The difference
was partly due to the fact thar 50 percent of
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the crop in Florida was graded and packed
by the farm crew, while none of the Call-
fornia crop was so handled, Another con-
tributing factor was that California'’s lower
vield required less time to harvest--Cali-
fornia's yleld in 1964 was an estimated 4,270
pounds per acre as compared with Filorida's
yield of 5,204 pounds,

Preharvest culture of avccados varies with
growers, Some clean cultivate (till the soil
around the trees); others malntain a year-
round sod cover, Preharvest labor was ap-
proximately 10 man-hours less a year in
groves on permanent sod than in those that
were tilled,

Differences in labor used per nonbearing
acre are attributed largely to two factors--
trees per acre and irrigation. In Florida, 70
trees were planted per acre, as compared
with 100 in California, Yearly maintenance
labor averaged 30 man-hours per acre In
Florida compared with 40 in irrigated Cali-
fornia groves,

Pruning and shaping of trees required
more labor than other jobs, Mechanical prun-
ing of tops at a given height and side-hedging
have been tried on an experimental basis but
have not become common practice,

CHERRIES, SCUR

Sour cherries are grown commercially in
11 northern States, Michigan produced ap-
proximately 70 percent of the total crop in
1964, Climate plays a mzajor role in the
geographic location of commercial cherry
orchards, Gontrel of insects and disease is
8o difficult in the warmer parts of the United
States that commercial production has bheen
located in northern States where cooler
climate reduces the infestation of insects and
incidence of disease, and where extreme
changes 1in termperature are moderated by
large bodies of water, In the East, sour
cherries are produced near the shores of the
Great Lakes, In the far West, the fruit is
grown primarily in areas where the climate
is moderated by the Pacific Ocearn.

Labhor requirements for bearing orchards
ranged from 190 man-hours per acre in Utah
tc 314 in Pennsylvanla and averaged 255
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for the United States as a whole (iable 5).
Man-hours needed to pick, load, and haul a
hundredweight of sour cherries dropped from
3.6 in 1954 ro 3.4 in 1964, The decrease wasg
due mainly tc a higher level of mechanization
and greater vield per acre in 1964, Most
harvest labor was used in picking the crop
and hauling it to a processing plant, Only 3
percent of the 1964 crop was graded and
packed con the farm,

As most gour cherries go to the processor
for canning or freezing, they are picked
without stems. Mechanical tractor-mounted
tree shakers in combination with self-pro-
pelled catching frames were used in some
commercial orchards,

An annual average of 48 man-hours per
acre was used on nonbearing acreage in 1964,
The hours ranged from 36 in Mew York to 61
in Colorado and Utah, The additional labor
necessary on a greater number of trees per
acre and for irrigation mainly accounted for
the additlonal hcurs required in Colorado and
Utah,

CHERRIES, SWEET

Sweet cherries require the same general
climate, soil conditions, and culture that sour
cherries do, Yet, the most important sweet
cherry producing sections are in the Pacific
Coast States where sour cherries are not
grown extensively, Production in Washington,
Oregon, and California accounted for approxi-
mately two-thirds of the total sweet cherries
produced in 1964, Michigan and New York
are also important as sweet cherry growing
areas,

Labor requirements to grow and harvest
an acre of sweet cherries were 244 hours in
1964 {taple 6), This was somewhat higher per
hundredweight than for sour cherries as more
care is required in harvesting. Most sweet
cherries are picked with stems attached,
When they are to be sold on the lucal fresh-
frult market or shipped t¢ a distant market,
the stems must be left on, If they are sepa-
rated from the stems, the juice will ooze
from the fruit and cause rapid decay, To
obtain uniform quality of this perishable crop,
several pickings must be made at the proper




stage of maturity, Approximately 38 percent
of the 1964 crop was s0ld on the fresh
mavket which required that more time be
spent in farm grading and packing,

Preharvest man-hours per acre for the
Mountain and Pacific regions averaged 10
hours higher than the 15 or 16 hours required
in the Northeast region and Michigan, The
main reasocon for the differences was the addi.
tional labor necessary for irrigation.

On nonbearing acres in 1964, an annual
average of 62 hours an acre was requived,
The range in hours was from 77 in Washing-
ton to 36 In New York. Labor needs on non-
bearing acres were decidedly higher on the
irrigated orchards of the West,

CRANBERRIES

Coemmercial production of cranberxies was
reported in five States with Massachusetts
producing more than 50 percent of the annual
crop. The other States were New Jersey,
Wisconsin, Washingion, and Oregon,

In 1964, 180 man-hours per acre Wwere
required to produce a yield of 64 barrels
(table 7)., Preharvest work averaged 134 man-
hours per acre or 59 fewer hours than were
needed in 1954, There have been substantial
changes in certain of the preharvest cultural
operations, Weeding, for example, is now done
mainly by dropping herbicides from aircraft
or by ground machines, Insects and diseases
are controlled through the water system., Ten
years earlier, much hand labor was involved
in weeding and spraylng. Preharvest labor
still uses a large percentage of the total
man-hours required, Maintaining dlkes and
checking dams to contrel ercsion by wave
action and rainfall are contlnuous and labor~
fous jobs, The tunnelling of muskrats is
sometimes a problem. Bogs must be sanded
te provide media for new root growth: this
helps to control weeds and to prevent the
vines from tearing out when berries are
raked in the fall, Flooding of the bogs takes
considerable labor also, The water Is applied
either by pump or gravity, but close super-
vision Is needed If the correct depth of water
is to be attained at the proper time to kill
insects and diseases and to prevent injury

from f{rost, Also, too much water for too
long a period will harm the plants,

The harvesting of cranberries required an
average of 46 man-hours an acre and ranged
from 30 in New Jersey to 69 in Wisconsin,
Low vyields in New Jersey accounted for
the low harvest-labor requirements there,
Harvesting was done mostly by automatic
picking machines in 1964, whereas picking
was done by hand or with the use of scoops
10 years earlier, Machines harvested 95 per-
cent of the 1964 crop in Massachusetts, and
eliminated about three-fifths of the hand labor
needed in harvesting for all five States, Hand
scoopaers were still needed, however, for
picking along ditches and uneventerrainwhere
machines could not operate. Replacing full
boxes with empties on machines, wheeling off,
loading, anrd unloading required most of the
hand labor used in harvesting,

To establish and bring a new cranbherry
bog into production reguires an average of
637 man-hours per acre, It takes more than
400 man-hours an acre to scalp the sod,
level the bog, bhuild dikes, sand, plant the
cuttings, and weed the stand, Maintaining the
new bogs takes 70 man-hours an acre annually
o weed, prune, fertilize, and flood,

DATES

Commercial production of dates is reported
only in California, For proper maturing of
the fruit, the date requires prolenged summer
heat without rain or high humidity during the
ripening pericd, Seedling date palms can also
be grown in the Gulf States from Texas to
Florida, but climatic conditions seldom permit
the frult to ripen,

In 1964, 394 hours were needed to grow
and harvest an acre of dates (table 8), The
preharvest operation requiring the mest man-
hours include bagging fruyit, pollinizing, thin-
ning, tying bunches, Irrigaring, and pruning.
Harvest work averaged 221 man-hours an
acre, of which 196 were used in picking,
loading, and hauling to storage an average
yield of 11,540 pounds of dates.

Picking time is affected by the type of date
and age of the tree. The soft dates require
more care in handling after they are picked




than do the firmer rypes. As the date trees
become older, picking becomes more of a
probletn. Ladders of increasing length are
used as the palms grow taller, Extension
ladders of lightweight metal are favored for
paims over 25 or 30 feet high. A picking belt
is used to hold the worker safely suspended
and allows him to pick with both hands. New
devices for harvesting the fruit mechanically
are being developed and are coming into com-
mercial use. Mechanical harvest involves
delay until most of the fruit on z bunch {s
mature, The bunch is cut, fruit is removed
with a mechanical shaker, and is run through
a separator into pallet bins, Dates are stored
in bulk bins until needed in the packing house,

The mechanical harvesting system which
has proved most practical, and has been
widely used, consists of hydraulically op-
erated towers to raise men to the level of
the bunches for cutting and then to lower
the bunches to shakers on the ground, Various
types of towers have been used that were
adapted locally from machinery developed for
tree pruning, servicing electric power lines,
etc. However, this machinery is expensive
and requires many acres to justify its use.

The nonbearing acreage of dates required
an annual average of 59 man-hours in 1964,
Establishment of a date garden took 72 man-
hours to prepare the ground, plant and warp
the shoots, cultivate, and irrigate, After
estgblishment, 553 man-hours per acre yearly
were necessary to maintain trees to bearing
age.

Labor used per acre for bearing acreage
of dates in 1964 is given in the following
tabulation:

Cazlifornia
Region
Trees per acre .. 50
Man-hours used per acre
Preharvest . , 173
Harvest
To pick, load, and haut ' . 196
To farm grads, pack, and market?, | 123
All harvest. , _, 221
‘Total preharvest and harvest 394
Percentage of ¢rop farm graded and
packed, . . .,.... 20
Yield per acre {(pounds} ., ... 11,540

Laber used per acre for nonbearing
acreage of dates in 1964 is given in the
following tabulation:

State, ..
Region, . ...
Treesper acre, ,.......
Man-hours used per acre
To establish
To maintain
Years, . ... :
Hoursper year,........
Total to bearing age , .. .. .
Annual average .

California

L I B

! Dates required 1.5 to 2.0 hours per hundredweight
to hand harvest, load, and haul to sterage or processor,
Machine harvest required only 0.2 hour per hundred-
weight based on a yield of 12,000 pounds per acre,
Mechanical harvesting was minimal in 1964 due to
high cost of machinery requiring many acres to justify
its use,

2 Qrading and packaging was done on an estimated
20 percent of the date crop requiring an average of
abour 1,0 hour per hundredweight,

FIGS

Commercial production of figs in 1964
was reported only in California. Labor re-
quirements per bearing acre of figs averaged
82 man-hours. Preharvest labor averaged
27 hours, and all harvest labor required 65
man-hours per acre, Preharvest labor varies
with the variety of figs grown. Adriatics
require only about three-fourths as much
preharvest work as the other three main
varieties, Calimyrnas require the largest
number of man-hours because of the additicnal
work of caprifying (pollinating} the crop. Of
the 67,000 tons produced in: 1964, approxi-
mately 85 percent were scld as dried fruie,
An average of 34 man-hours per acre was
needed for the 90 percent of the crop that
was picked up, dried, graded, and packed on
the farm,

Tree numbers varied from 25 to 75 trees
per acre deperding upon variety, and averaged
30 trees per acre. Fifty-five man-hours were
required to establish an acre of figs. Main-
tenance for the four nonbearing years averaged
20 man-hours a year.




Labor used per acre for bearing acreage
of fige in 1964 is given in the following
tabulaticn,

California
Pacific
Trees per acreé, . .., ..... . 50
Man-hours used per acre
27
Harvest
To pick, load, and haul! .. 34
To farm grade, pack, and market, 34
All harvest, , . ., ... ...... 65
Total preharvest and harvest, ., . ... 92
Percentage of crop farm graded and
packed, ... ..,.........., 90
Yield per acre {pounds) , . ., . 6740

Labor used per acre for nonbearing
acreage of figs In 1964 is given in the
following tabulation:

California
] Pacific
Trees per 8Cre, ., ..\ y vt .. . 30
Manr-hours used per acre
To establish e 55
To maintain
Years . ., ... ... . 4
Hours per yeer. . ., ... 20
Total 1o bearing age , ., . ... ce 135
Annnal average ,, ...,

! Depending on yield, figs generally required from
.45 ro 9,335 hour per hundredweight to pick, locad, and
haul to storage or processor, and (.50 hour per fresh
hundredweight to farm dry, pack, and haul to marker,

GRAPES

In 1564, grapes required an averazge of 91
man-hours a bearing acre for the t4 States
reporting commercial production (table B8).
Of this total, 45 man-hours were required

for preharvest operations. Labor require-
ments for grapes vary according to the type
of grape grown. Three major types of grapes
gre produced in the United States: the European
type, which is grown in the Mountain and
Pacific regions; the native American or fox
type, which is grown in the Northeast and
along the Great lLakes; and the muscadine
type, which is grown in the Southeast,
Preharvest labor needs for European and
fox grapes was similar, ranging from 535 to
63 man-hours an acre. Somewhar less pre-
harvest labor was needed for muscadines,
Their shallow rcot systems restrict cultiva-

tion, and the fewer, bur larger vines per
acre reduce time needed for pruning.

Harvest labor requirements alse vary with
the type grown, Muscadines grow in clusters
of from four to ten berries each and yields
are usually low. As the clusters shatter badly,
pickers must exercise care in harvesting to
avold excessive loss. In 1964, growers in
the Southeast used approximately 3.0 man-
hours of labor to harvest a hundred pounds
of muscadines, The other two types produce
larger bunches of tightly clinging berries
and are harvested with only a fraction of the
labor necessary for muscadines, Growers In
the Northeast and in the Pacific States used
0.8 and 0.3 man-hours of harvest labor, re~
spectively, per hundred pounds of grapes,

The intended market outlet alsc affects
the amount of harvest labor necessary, Grapes
harvested for ralsins or juice are harvested
more rapidly than those destined for the
fresh market,

Mechanical grape pickers were used only
in an experimental way in 1964, Development
and adjustinent of vineyards for mechanical
harvest and improvements in machinery will
vastly affect labor requirements in future
years, The shift to mechanical harvesting
will not be easy, however, Hilly sites, run-
down vineyards, standard trellises, and con-
version costs are all obstacles that must be
overcome, but substantial reductions in laber
costs are expected to induce growers eventu-
ally to switch to mechanical harvesting,

Nonbearing grapes used an average of 62
man-hours an acre in 1964, The number of
vines planted per acre largely determine the
number of man-hours used in establishing a
vineyard., In the Southeasr, where muscadines
are grown, establishing an average of 311
vines per acre took 109 man-hours, In New
York, where American-type grapes are grown,
178 man-fhours were needed to establish 691
vines per acre. California growers used only
35 man-hours of labor to plant an average of
515 Eurgpean-type vines per acre. Large
vineyards and considerable labor-saving
equipment enabled California growers to
bring new vineyards into bearing with an
annual average of cnly 56 man-hours of labor
an acre in 1964.
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NECTARINES

California is the only State that reported
commercial production of nectarines in 1964,
On bearing acreage, 243 man-hours per acre
were required, of which 160 hours were used
In preharvest cultural operations, The two
biggest jobs were pruning and thinning which
together made up approximately 80 percent
of the man-hours required in preharvest
labor. Nectarines, which are very similar to
peaches in appearance and genetic makeup,
require essentlally the same amount of lahor
as peaches in California,

Harvest labor requirements for nectarines
amounted to 83 man-hkours per acre ylelding
8.16 tons of fruit, For the 5 percent of the
craop graded and packed on the farm, almost
as much labor was required as was needed
for picking, leading, and hauling to a packing
shed or storage, Nectarines arc highly sus-
ceptible to hruilsing and muet be handied
carefully if they are tc withstand shipment.

The ncnbearing acreage of nectarines re-
quired an annual average of 46 man-hours
an acre in 1964, New plantings of 108 trees
per acre required 60 man-hours to establish,
Annual maintenance for 3 years averaged 42
man-hours an acre, or 7 more than for
peaches, Four years are necessary for both
nectarines and peaches to reach bearing age.

Labor used per acre for bearing acreage
of nectarines in 1964 is given in the following

tabulation:
California
Region
Trees per acre
Man-hours used per acre
Preharvest
Harvest
To pick, load, and haul !
To farm grade, pack, and market. .,
All harvest
Total preharvest and harvest
Percentage of crop farm graded and
packed
Yield per acre (tons)

Labor used per acre for nonbearing
acreage of nectarines in 1964 is given in the
following tabulation:

California
Pacific

b

Man-hours used per acre
To establish
To maintain

Hours per year
Total to bearing age
Annual average

'To pick, load, and haul a ton of nectarines to
storage or processor required from 8§ to 12 hours,
depending on vield per acre, Farm grading, packing,
and hauling 0 market required an additdonal & to 10
hours a ton,

OLIVES

Qlives are grown commercially along the
“thermal belt"” west of the Sierraz foothills
in California. The hot, dry climateis essential
for controlling black scale, the fruit's most
destructive insect pest. Planting on the slope
is advisable for frost protection. Althcough
olive trees withstand both drought and flood-
ing, irrigation is necessary to provide mois-
ture throughout the growing pericd, These two
operations, irrigation and spraying for ollve
and black scale, require the most preharvest
labor. Preharvest work requirad S0 man-
hours per acre of the total 144-hour labor
requirement for bearing acres in 1964,

Man-hours to pick, lead, and haul olives
to a processor required S5O man-hours per
ton as compared with 60 necessary in 1954,
The respective yields were 1,89 tons in 1964
compared with 1,79 in 1954,

The nonbearing acreage of olives required
an average of 16 man-hours annually. To
establish a new grove of 68 trees an acre, an
average of 20 man-hours an acre was needed.
A vearly average of 15 man-hours an acre
for 5 vears was required to maintain the
trees tc bearing age.

Labor used per acre for bearing acreage
of olives in 1964 is given In the following
tabulation:

Trees per acre

Man-hours used per acre
Preharvest
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Man-hours used per acre--Continued
Harvest N
To pick, load, and haul
To farm grade, pack, and market?. .
Al harvest
Total preharvest and harvest
Percentage of crop farm graded and.

Yield per acre (tons)
Labor used per acre for nonbearing
acreage of olives in 1964 is given in the

following tabulation:

California

Trees per acre 68
Man-hours used per acre
To establish 20
To maintain
Years . , 5
Hours per year 15
Tetal to bearing age 95
Annual average 16

!Harvest labor requirements tock about 50 hours a
ton o harvest and haut t¢ a processor,

2Separate farm grading requirements were not
established as more than 95 percent of the 1964 crop
was delivered to precessors,

PEACHES

Peaches rank along with apples as one
of the most widely produced fruiis; com-
mersial production was reported in 34 States.
Two-thirds of the peach acreage was located
in three of the major peach producing States--
California, South Carolina, and Georgia.

In 1964, bearing peach trees yielded an
average of 244 bushels an acre and required
155 man-hours of ilabor {table ¢}. Preharvest
labor averaged 99 man-hours an acre and
ranged from 49 hours in the Northeast region
to 163 in the Pacific region. One of the reasons
for this was the greater amount of time re-
quired for thinning in the high-yielding irri-
gated orchards of the western States, (Thinning
is accomplished with almond mallets, rubber-
tipped poles, or by hund from ladders,) Hours
per bushel to pick, load, and haul the crop
to market or processor ranged from 0.153 a
bushel in California to 0,52 in Alabama, The
major reason for this difference was pro-
duction per acre which varied from 334 to
27 bushels per acre, respectively, for the
two States, Less than 1 percent of the crop
was graded and packed on the farms in
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California cumpared with an average of 40
percent for all States,

To establish an acre of new peach orchard
having 92 trees required 43 man-hours. A
yearly average of 35 man-hours a year for
3 years after the year of establishment was
used to maintain the trees to bearing age,

PEARS

Although pears were widely grown through-
out the South and in some of the midwestern
States for home consumption in 1964, only
11 States reported commercial production of
pears in that year compared with 30 States
10 years earlier.” Diseases such as bacterial
fireblight and pear decline, costly insect con-
trol, and high labor costs are major reasons
why many growers in minor producing States
abandon low-yielding orchards. California re-
ported approximately 54 percent of the total
commercial production in 1964,

Pears required an average total of 185
man-hours an acre in 1964, of which 125
hours were used in preharvest cultural opera~
tions {table 10). Preharvest labor ranged
from 24 man-hours an acre in Texas to 172
in Washington, The major factor influencing
the blg difference in preharvest labor used
is the amount of pruning required, In 1964,
it took 100 man-~hours to prune an acre of the
irrigated orchards in California, while only
10 man-hours were used in Michigan,

Harvest labor requirements vary with yield
and percentage of the crop that is farm graded
and packed, Labor used in harvest'ng pears
ranged from 23 man-hours an acre in Texas,
which yielded 40 bushels an acre with 20
percent of the crop farm graded and packed,
to 68 in California which averaged 485 bushels
per acre with only 5 percent farm graded
and packed, '

The number of trees planted per acre in
new pear orchards ranged from 126 in Wash-
ington to 50 in Texas, Labor required to
establish an orchard varied nearly as much--
47 man-hours in Texas compared with 92
man-hours in Washington. Nearly twice the

3 To compare with 1964 estimates, see U,5, Depart-
ment of Agriculture Statistical Bulletin 232, Labor
Used for Fruits and Trees Nuts, issued in 1958,




number of man-hours per acre are used on
irrigated orchards in the Mountain and Pacific
States as are used in the rest of the country.

PERSIMMONS

In 1964, a bearing acre of persimmons
required 174 man-hours to grow and harvest
3.57 tons in California, the only State with
commercial orchards. Preharvest work took
72 man-hours, with Irrigation and pruning
being the greatest labor-consuming jobs.
Harvest labor requirements averaged 102
man-hours an acre, Picking, loading, and
hauling the crop to storage, packing shed, or
processor required 77 man-hours., When the
crop was farm graded and packed, 50 man-
hours an acre were required. As persimmons
intended for fresh market use must be har-
vested when the flesh is softening, care must
be taken to prevent bruising so that the crop
will withstand shipment,

New plantings require very little labor,
Only 25 man-hours were used to establish an
acre in 1064, and the yearly maintenance to
bearing age averaged only % man-hours a
year. An annual average of 10 man-hours of
labor was expended on an acre of nonbearing
trees in 1964, Most of it was for irrigation.

Labor used per acre for bearing acreage
of persimmons in 1964 ig given in the follow-
Ing tabulation:

Californis
Region
Trees per acre
Man~hours used per acre
Preharvest
Harvest
To pick, load, and haul!
To farm grade, pack, and marker?, ,
All harvest
Total preharvest and harvest
Percentage of crop farm graded and
packed
Yield per acre
Labor used per acre for nonbearing
acreage of persimmons in 1964 is given in

the follewing tabulation:
California
Pacific

Mar~hours used per acre
To establish
To mainain

Hours per year
Total to bearing age
Annual average

! Harvest labor requirements ranged from 18 to 23
man-hours a ton to pick, load, and haul to storage or
processor,

? Approximately 14 hours per ton were required to
farm grade, pack, and haul the crap to market,

PLUMS

Plums are produced commercially only in
California and Michigan. The labor require-
ment for bearing acreage in California was
263 and in Michigan, 204 man-~hours an acre.
The 59 more man-hours in California was
due mainly to three factors: California hkad
a higher yield; twice as much of the crop was
graded and packed on the farm in Califommia;
and California had a higher preharvest labor
requirement because of irrigation (tabie 11).

To harvest 7,780 pounds an acre in Michigan
in 1964, 47 man-hours were needed to pick,
load, and bhaul the crop to packing shed,
storage, oOr processor, and 32 man-hours
were needed to grade and pack that part of
the crop handled by farmers. In California,
where the yield was about 1,300 pounds more
per acre, 93 hours were used to harvest the
crop, or 25 more than in Michigan. This
difference was due mainly to the fact that 80
percent of the crop was graded and packed on
the farm in California compared with only 40
percent ip Michigan,

Establishing an acre of plum trees re-
quired 33 man-hours in California and 32
man-hours in Michigan, The difference was
due partly to a slightly greater number of
trees per acre in Michigan, but mainly be-
cause of wider use of labor-saving equipment
in California. Another factor reducing the
number of man-hours required in California
is the State's drier climate, Insects and dis-
eases that artack plums are less prevalent
and more easily controlled in California than




in the more humid production areas of Michi-
gan, The annual average labor used in estab-
lishing and maintaining an acre of plums to
bearing age was 36 man-hours in Michigan
and 29 in Califoriiia,

POMEGRANATES

Pomegranates are grown commercially
only in California, Although acreages planted
in pomegranates have more than doubled in
the past 10 years, there were only approxi-
mately 1,200 acres in 1964, which represented
a very small part of the California noncirrus
fruit industry,

Due to the fruit's adaptability to a wide
range of soil types and only moderate irriga-
tion requirements, many orchardists plant
pomegranates on land unsuited to their major
fruit crops, One of the Hmiting factors in
pomegranate growing is temperatre, Although
more hardy than citrus, the tree i& uot in
the same class as stone fruits and ¢annot
endure temperatures lower than 8 to 15 de-
grees F, without serlous damage, and is

frozen to the ground by zero temperatures.
In 1964, labor requirements amounted to

227 man-hours an acre, Preharvest work
took only 40 man-hours an acre, while har-
vest work involved irn handling 3,62 tons
took the remailning 187 man-hours, Field
work--picking, loading, and hauling the crop
to storage or processor--accounted for more
than three-fourths of all labor used per acre,

On nonbearing trees, an averzige of 34
man-hours were required per acre annually.
Establishment required 51 man-hours and
annual maintenance per acre averaged 30
man-hours for the 4 vears until commercial
production started,

Lahor used per acre for hearing acreage
of pomegranates in 1964 is given in the fol-
lowing tabulation:

Region
Trees per acre
dMan-hours used per acre
Preharvest
Harvest
To pick, load, and haut}
To farm grade, pack, and market? | |
Allbarvest, ., ...... .cviennn
Total preharvest and harvest
Percentage of crop farm graded and

Yield per acre

Labor used per acre for nonbearing
acreage of pomegranates in 1964 is given in
the following rabulation:

California
Region
Trees per acre 14l
Man-hours used per acre
To establish sl
To maintain
4
Hours per year 30
Total to bearing age 171
Annuzai average 34

L Harvest labor reguirements ranged from 40 fo S0
hours = ton of pemegranates to pick, load, and haul the
Crop to §Lorage or processor,

2An additional 5 to 7 hours a ton was reguired to
grade, pack, ard haul o market that part of the crop
that was prepared on the farm for the fresh market,

PRUNES

Prunes are grown commercially in Idsho,
Washington, Oregon, and Californla. The
average total labor requirement on bearing
acreage for the four States was 81 man-hours
an acre In 1964, Of the total, 48 hours were
used in preharvest activities {table 12},

Preharvest labor requirements for prunes
is about ocne-third of that for plums, Over
half of the cultural labor used on plums was
for thinning., Prunes need little or no thinning,
Generzlly, prunes require less irrigation than
plums, and thus, less labor is needed for the
fewer applications., Two operations, dragging
and propping, are required for prunes burt
not for plums, As prunes are not harvested
until after they have dropped, the land must
be dragged and rolled smooth to facilitate
pick up, The heavier yields of prunes also
necessitate the propping of tree limbs.

Harvest labor requirements vary with yield
and amount of farm grading and packing done.
Washington had nearly three times the pro-
duction of Idaho with almost the same total
harvest labor requirements. The main differ-
ence was due to the much larger crop in
Washington requiring about one-half the time
per unit to harvest the crop. Also, the propor-
tion of the itdaho crop graded and packed on
the farm was 55 percent compared with less
than | percent of the Washington crop,

Of the four States in which prunes are
grown, fewest man-hours per acre were needed




to bring new orchards into production in
California. Growers there used an annual
average of 29 man-hours an acre as com-
pared with 44 to 46 in the other three States.
Larger units and modern planting machinery
significantly reduced the amount of labor
needed in California.

CITRUS FRUIT

In 1964, production of citrus fruit was only
77 percent of the average of the previous
10 years and was lower than any year within
that period. Yat citrus production represented
almost one-third of the toral output of all
fruits and nuts in 1964, Technological ad-
vances, especlally in the field of processing,
have continued to keep citrus fruit an impor-
tant part of the agricultural economy.

In 1964, an average of 96 man-hours was
spent per bearing acre on all citrus crops.
The larger fruits--oranges and grapefruit--
required significantly less labor per acre than
did the smaller fruits--lemons and limes
(fig. 3). Citrus averaged 17 fewer man~hours
per acre than did noncitrus crops. One reason
for this is that citrus fruits, except for limes,
were not graded and packed on the farm. The
larger the proportion of the citrus crop that
is processed (approximately 33 percent in
1964) the lower the labor requirements,

In comparison with the 1954 citrus crop,
21 fewer mai~hours per acre were required
to harvest the 1964 crop. This was due to
two major factors--a 25 percent smaller
crop than in 1954 and more widespread use
of mechanization. Per acre yields reported
in the tables are for the 1963-64 cCrop
year,

Man-hours Used per Bearing Acre, 1964
i ) | | |
Lemang*  rerrrersare 1944224
]
Limgg --reererrremremn 64 924156
Orapefruit =»reee [ F] 427125
: |
Novel oranges - 32 58490
Valencio eranges 41 46187 . Pluh‘"".“ hours
Other oranges-* 31 3362 @ Harvest hours
, J | l
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ORANGES, NAVEL

Navel oranges are produced commercially
in California and Arizona, Callfornia produced
approximately 94 percent of the 1964 crop.
Total harvest labor averaged 90 man-hours
an acre of which 32 hours were used in pre-
harvest cultural operations (table 13}, There
was little variance between the two States in
labor required for either preharvest or har-
vest operations,

Navel oranges do best on deep, well-
drained soils in areas where the summers
are hot and dry, In most locations, some
form of frost protection is desirable, Wind
machines are used to glve protection against
light frost; orchard heaters are needed for
more severe freezes. Irrigation wasthe major
labor-consuming job in 1964. It required over
half of the preharvest labor input.

On nonbearing acreage, work associated
with the greater number of trees per acre
in California required 31 more hourstoestab-
Hsh and 7 additional hours to maintain each
year, The average annual hours per acre to
bearing age was S50 in California and 39 in
Arizona.

ORANGES, VALENCIA

In contrast with navel oranges, valencias
grow best in a humild climate, They are pro-
duced in Florlda and Texas, and in the more
humid areas of Arizona and California. In
1964, an average of 87 man-hours were re-
quired to grow and harvest an acre of valencia
oranges yielding 164 field boxes (averaging
86 pounds) an acre. This was only 3 hours
less than the labor needed to harvesr about
twice as many 75-pound field boxes per acre
of navel oranges, Preharvest labor require-
ments averaged 41 man-hours an acre and
ranged from 37 man-hours in Florida to 53
in California (table 13).

Harvest labor reguirements to pick, load,
and haul the crop to the processor or storage
ranged from 6 man-hours in Texas with a
very low yield of 17 fleld boxes per acre to
63 man-hours in Galifernla with a yleld of
250 field boxes per acre.

On nonbearing acreage, the average annual
man-hours required ranged from 31 per acre
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in Florida to 37 in California with an average
of 35 for the four States. Trees in California
were closely spaced requiring 144 man-hours
to establish 180 trees, whereas the average
for all States was 70 man-hours for 104 trees
per acre, Yearly maintenance needs ranged
from 24 man-hours an acre in Florida ro 40
in California and 28 for the four States,

ORANGES, OTHER

Other oranges, which included tangerines,
mandarins, and saisumas, were reported in
Florida, Loulsiana, Texas, and Arizona. In
Califfornia, production of other cranges was
included with the State’s production of navel
oranges,

Labor used per bearing acre of other
oranges averaged 62 hours of which 31
were used in preharvest cultural operations
{table 13), Preharvest labor for other oranges
compared very closely with that for navel
oranges. Other oranges required less harvest
time than either navel oranges or valencias,
This was due mainly to the much smaller
yvield of 116 field boxes per acre compared
with 346 for navels and 164 for valencias.
Yields ranged from 23 field boxes an acre in
Texas to 332 in Arizona. The tree population
of other oranges averaged only 67 trees per
acre, whereas navel and valencia stands
averaged 102 and 74 trees per acre, respec-
tively, The fewer number of bearing trees per
acre in Florida, where approximately 95
percent of the bearing acreage for other
oranges was located, accounts for the low
weighted average.

On nonbearing acreages, other oranges
require a year longer to reach bearing age
in Louisiana, Texas, and California than in
Filorida, The average annual labor required
ranged from 22 man-hours an acre in Florida
and Louisiana 1o 38 in Arizona withanaverage
of 23 for the four States.

GRAPEFRUIT

Grapefruit are produced commezcially in
the four major citrus States-~Florida, Texas,
Arizona, and California. Florida accountedfor
approximately 78 percent of the 1964 pro-
duction,
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Total labor requirements averaged 125
man-hours an acre for the four States of
which 83 were used in preharvest cultural
operations (table 14), Yield per acre, the
majox factor in determining the harvest lzbor
needed, varied widely with a range from a
low of 35 field boxes an acre in Texas to
581 in Arizona,

Nonbearing acreage of grapefruit averaged
76 trees an acre with stands ranging from 70
in Florida to 98 in California., Labor needed
to establish a grove ranged from 61 man-
hours an acre in Florida to 108 in Texas and
averaged 82 for the four States, Annual mainte-
nance averaged 38 man-hours an acre, with
Arizona using the most labor--50 man-hours
a year.

LEMONS

Lemons are grown commercially only in
California and Arizona, California reported
approximately 89 percent of the 1964 pro-
duction, Lemons had a higher harvest labor
requirement than oranges, limes, or grape-
fruit. More than double the man-hours were
used for them than for the other citrus crops.
Total labor used per acre averaged 234 man-
hours, 50 of which were in preharvestcultural
operations (table 13). The major part of the
preharvest labor was used for pruning, a
task required for lemons every year, Oc-
casionally, mechanical pruning, usually done
on contract, was alternated with hand prun-
ing.

The unevenness of maturity and ripening
of the fruit necessitates several selective
pickings. This repetition and the small size
of the fruit are responsible for the large
number of man-hours per acre needed in
harvesting. By 1964, however, the following
significant labor-saving changes had been
made in picking practices (1) a longer interval
was allowed berween picks, Where formerly
an orchard was picked from six to eight
times during the year, the more recentnormal
practice was to pick four to six times;
(2) Growers no longer required double clip-
ping of the stems, Instead, pickers were
allowed to use the single clip wherever pos-
sible, Long stems were still objected to but
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clipper cuts no Icnger caused concern as
they once did; (3) the fruit was dropped into
the bag less carefully, and the bag was
emptied into the box with less care than
formerly; (4} the picker was not required to
use the ring as much in determining size;
(3) a specific color line was not held to so
rigorously; and (6) ground fruit was picked
up; processors formerly refused to accept
such fruit,

Newly established lemon groves averaged
107 trees per acre and their establishment
required 70 man-hours per acre for both
States, In the remaining 3 vears before com-
mercial production, 50 man-hours were ze-
guired annually. Irrigation, pruning, and
protection from frost were responsible for
most of the maintenance labor,

LIMES

Florida is the only State in which limes
are produced commercially, Production is
centered on the Keys and the lower main~
land, where the climate is hot and humid,
In 1964, an acre of limes produced an average
of 9,147 pounds and required 156 man-hours
of labor. Mature groves had an average of 65
trees an acre znd required 64 man-hours of
preharvest work, Harvesting of limes i5 simi-
lar to that of lemons in that the trees carry
at the same time fruit in all stazges from
blossom to maturity, Repeated selective pick-
ings are required to harvest the crop.

An average of 55 man-hours an acre was
used to pick, load, and haul the limes from
the trees to storage or packing‘sheds. When
grading and packing was done on the farm, 73
additional man-hours an acre were used.
With 50 percent of the crop graded and packed
by commercial packing plants, an average of
92 man-hours an acre was used for all har-
vest work,

Nonbearing groves averaging 177 trees an
acre required an average annual labor input
of 29 man-hours a year from planting to
bearing age. The labor required to establish
an acre averaged 43 man-hours, while an
average of 24 man-hours an acre was needed
annually for maintenance,
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Labor used per acre for bearing acreage
of limes in 1964 is given in the following
tabulation:

State, , | .
Region, , .
Trees per acre. . ,..,
Man-hours used per acr
Preharvest...,......... . 2
Harvest
To pick, load, and haul'. ,....... S5
To farm grade, pack, and market? . , 73
Allharvest, . ,,...... 92
Total preharvest and harvest , _ , . . 156
Percentage of crop farm graded and
packed, , ., . . 30
Yield per acre ., ...,. v ea. 9,147

Labor used per acre for nonbearing
acreage of limes in 1964 i{s given in the

following tabulation:
vievevsievs.. . Florida
Region, ,..........v.00e.us.... Southeast
Treesper 8Cre. ., .. uuurosnnn.. . 177
Man~hours used per acre
Toestablish ., . .....
To maintain
Years,.....
Hours per year.,,....
Total to bearing age
Annuzl average .,

Florida
Southeast

1 Labor used to pick, load, and haul 2 ton of limes
to storage or processor required from 0.55 to 0,65
hour per hundredweight,

?Farm grading, packing, and hauling limes to
market required from 0,75 to 0.85 hour per hindred-
weight,

TREE NUTS

The growth of the tree nut industry has
been rapid since the early 1900's. From 1930
to 1964, almond production increased 459
percent; pecan production, about 212 percent,
and walnur producrion, 198 percent. Percent-
age increases in filbert production were
greater, but filberts comprised a very small
part of total tree nut productior,

The culture of the four tree nuts ranges
from the intensive cultivation of almonds and
walnute, in which land preparation, irrigation,
spraying, and pruning are commeonoperations,
to the extensive culture of wild pecans, where
the only labor used is in mowing, and re-
moving fallen limbse to facilitate harvesting,
In 1964, the average amount of labor used per
acre of nuts ranged from 17 man-hours for
wild pecans to 59 for almonds and averaged
34 man-hours for the five types of edible
nuts reported (fig, 4). Compared with citrus
and noncitrus fruits, nut crops used verylittle
labor, The average of 34 man-hours an acre
for tree nuts was 66 man-hours less than
the average for all frults and nuts. These
smaller lzbor requirements reflect the more
extensive type of cultivation used and the
lower ylelds of the nut crops,

TREE NUTS

Man-hours Used per Bearing Acre, 1964

Almondgr rairrer

Wainuts

Filbaztg rreremaress
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ALMONDS

Almonds are grown in several States, but
commercial production is reported only in
California, In 1964, a total of 59 man-hours
were used to produce 1,412 pounds per acre,
Preharvest labor required 30 man-hours and
included such jobs as pruning, brush disposal,
fertilizing, spraying, furrowing, disking, ir-
rigating, and protecting from frost, Increasing
use of mecharization has significantly re-
duced harvest labor requirements since 1954,
In 1964, 2,05 man-hours per hundredweight
were used compsred with 3.96 man-hours
18 years earlier.® Harvesting operations
which included knocking, picking, and hauling
out; hulling; and hauling to market required
an average of 29 hours for the 1,412 pounds
an acre in 1964,

Nonbearing groves averaging 75 trees an
acre required an average annual labor input
of 30 man-hours an acre from planting to
bearing age, The labor required to establish
a grove averaged 35 man-hours, and 28 man-
hours per acre annually was needed for
maintenance of the grove until bearing age,
Irrigation used about half of the maintenance
iabor required,

Labor used per acre for bearing acreage
of almonds In 1964 is given in the following
tabulation:

SEale. . .. .. i California
Region, . ... ................... Pacific
Trees Per acre, ., ... v v v vevnvnn 73
Man-hours used per acre
Preharvest, .. ..........coveu.. 30
Harvest
To pick, load, and haul® , ., . . ... 25
To farm grade, pack, and market? , _ 4
Allharvest. . ... ............. 29
Total preharvest and harvest, , ..., . 9
Percentape of crop farm graded and
packed, . ... .............. . oG
Yieldperacre . .. ............... 1,412
Labor used per acre for nonbearing

acreage of almonds in 1964 is given In the
following tabulation:

Stare, .., ....... D California
Region, . . ... ... ... .. . .. ... Pacific
Trees per acre. .. .............. . 75

¥ To compare with 1964 estimates, see U,S, Depart-
ment of Agriculture Sratstical Bulletin 232, Labor
Used for Fruits and Trees Nuts, issned in 1958,
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Man-hours used per acre

Toestablish ,................. 35
To maintain
Years . . ... i vunennn e 3
Hoursper year,........... e 28
Total tobearing age , ., ,.......... 1i%
Annual average , .,......... e 3¢

! The extensive use of mechanization has been very
effective in reducing man-hours necessary for harvest-
ing almonds, The number of hours to pick, load, and
hau! almonds ranged from 1,5 to 2,0 per hundredweighrt,

2 An additionat .25 to 0.30 hour per hundredweight
was necessary to farm grade, pack, and haul to market,

FILBERTS

The filbert industry in the United States is
very small, with an average annual production
of approximately 5 percent of all edible tree
nuts. Only Oregen and Washington reperted
commercial filbert preoduction; Oregon pro-
duced 97 percent of the 1964 crop.

A total of 43 man-hours were used to
produce and harvest an average yield of 986
pounds of nuts per acre (table 16). Preharvest
labor accounted for 20 man-hours an acre in
both States, with land preparation, pruning,
and sucker control amounting to two-thirds
of the total, Harvest labor needs depend on
method of harvest and yield, In 1964, the
majority of f{filberts were harvested by
machine, As a result, only 2.0 man-hours
were required to pick, load, and haul each
hundredweight to storage or processor com-
pared with 4.0 in 1954 (tzble 1),

Nonbearing acreage of filberts with an
average of 97 trees per acre, required 43
man-hours to establish. Maintenance took 21
man-hours a year for an annual average of
25 man-hours an acre for the S-year period,

PECANS, IMPRGVED

Improved pecans, developed criginally by
grafting scions from wild species, made up
approximately 31 percent of the total pecan
production in 1964, Production of improved
varieties were reported in 11 States. Georgia,
Alabama, Nerth Carclina, Scuth Carolina, and
New Mexice produced more pounds of im-
proved than the wild pecans, New Mexico
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reported ne commercial production of wild
pecans, Total harvest labor requirements
ranged from 18 man-hours per acre in South
Carclina to 143 on irrigated groves in New
Mexico, with an average of 25 for the 11
States {table 17),

Preharvest labor averaged 11 man-hours
per acre and ranged from 6 in Texas to 22
in New Mexico. Location is an important
factor In reducing the harvest labor require-
ment. Generally, most of the larger groves
are composed of improved varleties while the
wild or seedling pecans are scattered through
pastures, swampy areas, and even natural
forests, Thus trees iccated in orchards lend
themselves to a more organized hand or
mechanical harvest requiring fewer man-
hours per acre, The average amount of labor
used in harvesting an acre yielding 107 pounds
was 15 man-hours, 12 of which were needed
to pick, load, and haul the crop. Farm grading,
packing, and marketing reguired 3 man-hours
per acre for more than 70 percent of the 1964
crop that was prepared for market by farmers
or their crews. Harvest labor requirements
varied according to yield, ranging from a low
of 7 man-hours an acre in South Carolina to
102 in New Mexico,

Harvesting pecans has been primarily a
hand operation with mechanical devices used
only tc shake trees in some orchards,
Mechanical gathering of pecans was used
mainly in an experimental way in 1964, Due
to the alternating light and heavy production
years of pecans, many groves are too small
to permit economical use of mechanical har-
vesters, The large, irrigated groves in New
Mexice, however, use mechanical harvesters
to advantage,

Nonbearing acreage of improved pecans
hed an average of 14 trees an acre. Stands
ranged from Il trees an acre in the Ap-
palachian and Southeast regions tc 32 in
New Mexico, New plantings averaged 6 man-
hours an acre to establish; maintenance re-
quired 5 man-hours annually for 10 years in
growing the trees to bearing age.

PECANS, WILD

Naturally seeded wild pecans, often re-
ferred to as seedling or native pecans, are

1980 }

of commercial importance in 10 Scuthern
States. In some States, production of wild
pecans Is much higher than of improved
varieties., Oklahoma and Texas, for example,
reported approximately 95 and 86 percent,
respectively, of the 1964 pecan crop to be
composed of the wild or seedling varieties.

As wild pecan trees are not uniformly
situated according to prescribed planting dist-
ances; the acreage, vyield, and man-hours
cannot be determined without making certain
assumptions, It is assumed here that (1) the
number of trees per acre is the same as for
improved pecans, and (2} only the minimal
of preharvest operations, such as mowing
under trees before harvest, are performed,

In 1964, an average of 17 man~hours were
used per acre of wild pecan trees (table 17),
The labor required ranged from 10 man-hours
in North Carolina which had a yield of 44
pounds per acre to 31 in Florida which had a
yvield of 223 pounds per acre, For an average
yield of 104 pounds an acre, l4 man-hcurs
were required to pick, lead, and haul, and 3
man-hours were used to prepare the crep
for marker when preparation was deone on
the farm,

WALNUTS

Walnuts are grown commercially in Cali-
fornig and Oregon; California grew approxi-
mately 95 percent of the crop in 1964. A total
of 536 man-hours were used to cultivate and
harvest an acre of walnuts yielding 1,138
pounds (table 18},

Preharvest labor required 30 man-hours
per acre in Califernia as compared with only
12 in Qregon. A major reasocn for the differ-
ence is that an estimated 90 percent of the
Gsalifornia walnut orchards are irrigated, but
rery few acres of walnuts are irrigated in
Oregon, Labor for irrigation accounts for up
to 30 percent of the preharvest labor. Also,
the greater number of trees per acre in
California means more time spent for pruning
and spraying, Harvesting the walnut crop was
a highly mechanized operation in some groves,
but in others it was still largely a hand op-
eration, Harvesting includes such jobs as
knocking or shaking, rzking, picking up nuts,




loading, hauling, hulling, drying, grading,
packing, and marketing, In 1964, machines
were used in shaking 85 percent of the crop
and 75 percent were mechanically picked up.
The bulk of the 1964 crop was dellvered to
cooperatives or commercial packing sheds for
grading, packing, and marketing,

Nonbearing walnut groves in California had
10 trees more per acre than those in Oregon.

High denslty plantings of new varieties were
made in California with up tec 70 trees per
acre. This number was reduced by half by
the time the trees matured. Annual labor used
per acre averaged 20 man-hours in 1964,
Establishment required 34 man-hours; yearly
maintenance until the trees reached an age to
be commerecially productive averaged 25 man-
hours per acre,

GUIDE TO TABLES

Table Page Table Page
U.S. averages: yield and labor 33
per bearing acre for fruits ' 34
and tree nuts 21 Prunes 35
22 Oranges (navel, valencia, and
24 36
25 Grapefruit 38
26 Lemons 30
27 Filberts 40
28 Pecans (improved; wild) 41
29 Walnuts 43
31

Apricots
Avocados
Cherries, sour
Cherries, sweet
Cranberries
Grapes

Peaches
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ESTIMATING LABOR REQUIREMENTS FOR OTHER THAN BASE YEAR

Man-hours per bearing acre and unit of production for individual fruit and nut crops are
summarized for the United States in table 1, For the researcher, labor placement official, or
farmer who needs to xnow the amount of labor required for different size crops in other years,
this table should prove wvaluable. The following example is given to show how tetal man-hours
per bearing acre may be calculated for a specific year:

Assume that apple production in 1968 is 8 percent higher than in (964, With the same
bearing acreage, this would imply a yield in 1968 of 308 bushels an acre. Preharvest labor
inputs are generally independent of yield, so the constant of 58 hours an acre is used, To this
is added the labor to pick, load, and haul (308 bushels x 0.2 hours = 62 hours); and the labor to
farm grade, pack, and market (308 bushels x 0,1 hour x 41 percent of the crop handled in this
manner = 13 hours), Thus, for a 1968 apple crop of 308 bushels an acre, the estimated total
average labor input would be 133 hours per bearing acre (58 + 62 + 13}, The labor coefficients
per unit of output generally are valid for ylelds which vary not motre than 10 percent from the
1964 yields, For greater yield differences, the labor per unit to pick, lead, and haul would have
to be adjusted, Different labor productivities are presented for varying yield levels in a footnote
to each individual crop table, For orchard conditions appreciably different from the U.S, average,
State or reglonal data in individual crop tables may be more applicable,
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Table 1.-=U.S. averages: Yield

TABLES

and labor per bearing acre for fruits and tree nuts, 1964

Grop

Yield per
acre

Preharvest
labor per
acre

Labor 4o pick, load,
and haul’

Labor to farm grade, ’

pack, and market

Per acre | Per unit

Per acre Per unit

Bercéhmhge
farm graded
and packed

Noncitrus:

APDleBeseasesescnssancarsnanas
APricolSeeivcioseronsnsoracans
AVOCAdOSee s ssensersensacsssase
Cherries, SOUPccessocessssases
Cherries, sweet..svsieesoacnenans
CranberrieSicesccsessessssesens
F R - I
B e I = O
Gr8PEeSesssscressaveccnsaossras
NectarineS..sseceroiaresscanne
OlivVeS.esecoosvovosnsascascaces
PeacheBeecsoeracersssssnscsrss
PeArS.sscossssasssoncsascsanes
PersimionS.seesescecsnssinsves
PlUMS.eccecosnirnceassnosassosanne
Pomegranates...cesioesvesoanes
PIUNES v veeessinnnssnnsssnassn

vitrus:

Oranges, Navel.cececessessnvse
Oranges, valenéifi.eveeecesasss
Oranges, other.....icivsivanrss
Grapefruit.e.icseeeesescesccsse
LemMONS.eieeciessceconosnssvaes
LimeS.essseesocaniaoanoneninses

Nuts:

AImONGB.seeeeesscessovennseaes
Filbertseiecesvecsnsecossocnos
Pecans, improved...cceeecceces
Pecans, wlld...ieeeeconnsnvies
WalnubS.eseseceoasavacrosnsans

1 Bu.. or Cwt.

Man~hours

Man-hours

Man-hours

Percent

285 Bu,

58

30
20
11

he
28

Man-hours

44 0.2
71 .6
25 .6
230 3.4
213 3.8
28 %
196

34

46

80

9%

48

56

77

45
174

70

Man—hours

0.1
.6

41
10
- 10

1 See terminology for description of labor

2 Tess than 0.05.

included.




Table 2.--Apples: Lobor used per ecre, by States and reglons, 1964t

Bearing screage

Labor mer gcr

Harvagt Percentuge
of crop
farm graded
To pick, To farm and packed

loud, grade, pack,
and hout? | end market?

Yield per
agre

Stote mod region

Man-houra Man-houra Men-houra ¥an-hours Man-hours Prregnt
MAing. .ooiisrinnicscsnsannrns 40 39 24 112 75
Hew Hampahire..csessssarsnnns A0 43 41 12 7o
Vermomtaeesarerrrrsesnsnrsssss 43 44 116 75
Hasgachusetigr veanes 46 A5 118 70
44 30 99 )
41 29 02 5
HeW YOTKervirrsnnn 43 24 40 a0
Hew JOTESY. . auranua 48 34 110 65
PennEyIvElf.esssssnnens 43 42 96 30
DelnWRIS.surerrssssnsssmnsans 41 32 102 o5
MATYlEnd .. arravasssaranssanan 42 36 100 &5

PoTthesBticanrrrnrsrrssans &3 37 93
MIchignnm, svecaassaasassvensss &7 46
Finconainiiserssas'srnorrnnas- 40 22 81
MENNESOtE. s rsrrarcarnrrssaans 40 a2 86

Lake Stotes....ouvnirenens 46 &1 a8

OhfOuaiauasaranrarsrrrrnnrann &0 26 90

N A1 31 plog)
Iliincis...... saarerea a% 30 0
IOPA . ucasarsasrrrssararannns 35 7 85
AT 7000 o (RPN 40 27 s

Corm Belbu.cuvaaruaanvanns 40 27 5
KBDREAS s v rrrrrmmsmnraasssrss 20 24

Northern Platns..r.e-c-aus &5
42

38

a5
Kenbueky o vuvsaarrrsnnrnranian 31
TENNeIEEE e resrrrrronsassusss 27

Appalachisn..cccivaanrrrns 39
ATKATIEOR . svarravasrnaraasanss 28

Delin States...i.epsveenns 28
UnEANA . sasranrssnrrarnrranss 26
Tdahto e sssarrasrrrnscsassrnans 46
Coloradd, ivsvesssvarsirnrrana 46
Raw BexicOirervrervs a8
131 - F N 41

MoOUnERIM. o i isiasinarrns 43
Washington..uiesarssvasnnnnrs 52
reFOn. siararrermranatassans &5
Celifornif. i vac s rinrerasrnas 59

PACITLIC, (v cavusrenirrannnn 33

United Statos....iuivess &4

See footnotec at end of table.




Table 2.--Applen:  Labor used per mcre, W States end regioos, 19641 - Continued

Nonbeoring acreage

Labor per acre
State and reglon to entablish Time to maintaln Annunl aversge

Hew HEmpERire . i ceeecccvinananass
Vermohtecu raurairaansarnrrorsans

Horthengt, uvanrreeessaassanns

L
Wisconein,
Wnnesotia. .

Lake States...ovvurncrrrrrsmns

B LT TR T

25
25
25

WMy @ Rt W VMt th Wb

Wagour] .. ccrivic i rsisaa vt

Lorn Belteariesaucssecnnnnrsan 26

24
24

20
18
19
12
12

i3
29
29

a5
35
Eb]
a5
26

a2

kL
3%
25

31

Hortnern Plaind-..vvrvrnianaas

West ¥irginde..covovveinnnanunass
Horih Carclino...-evvoee-ns
Fentueky .o ranasameannsnbonnarrnnn
Teanessee, .
Appalachlan..cscviiavrraernnrs
ATPKRNBAT . s saanraaannnns reens
Delta StAle8. s cvrarmnmnarer:

o3 1-7 1. . T T T L
Hew Bexiet. cvreavianssaarrrrenanss

Utah, s vevusuanvrserrraasmranrnnnn
Molntaln, .o rrannunas

Faahingtan. cavesnrrnsnasas
DrefoNessaursrrrsonsareann
Collfornit. v rvercannvrninan

3. 1 s T T

o E=IM W A Dh S A W WMt W wn

United Stotefaeniiamrarsannn

ot

27

1 The lobor chown ln this toble involves man-hour requirvemenls for both standard and dwarf varietiss. Both nre aleo reprogented In trees per
1cre by welghting the scres of eech io pbtaln oo sverage. With the excepilon af Califormde, the 1964 Census wiz used to obtain production.
fhe derived yleld per sa:zre shopn represents all verletles of both stendard and dwarf tress.

¥ the pumber of hours nesded to pick, losd, ond honl s bushel of spples to storege or processor ranged from 0.10 to 0.40 depending on many
ractora, the mosi important of which wnn yield per acre. Mechanlcal harvesters were used litile in 1954 and only in an expericental way. How-
ever, innovetions such &f traetor forklifts, hydraulic pletfoms, and bulk boxes contributed substientdally In reducing the smount of iabor
neécesdary. The range in boure per bughel with different yields wna ne followa:

Yleld per ascre--buchels Man-hours per bushel

Leas than 50 L0

30-99 D= 40

100-19% .R20-.30

200-299 -1%5-.20

300499 -10-.05

500 end over -1

A apples that were farm graded, packed, and bmnled to market uenolly required pn additiopal ©.10 to 0.20 hour of labor per bushel. In

Stntes where prepacksging is done at farm levels, the upper renge would be applicable; in States where sz minlmon of grading ie done nnd bulk
coptainern are uned, ithe lower range would be more sppropriste.




Table 3.--Apricots:

Labor used per acre, by States and regicms, 1964

Bearing acreage

State and region

Labor per acre

Treea per
acre

Harvest

To pilek,
1load,

To farm
grade, pac

%

Percentage
of crap
farm graded
and packed

Yield per
acre

and hauwll | and market

Man-hours Man-hours Man-houre Man-hours Man-hours Percent Pounds

a3 53 25 64 147 42 6,655

Mountein..... P B3 53 25 &4 42 6,655

Washington...... e
California.sascavenns

a1
112

£9
71

69 2]
78 10

65

10,645
11,101

Pacilfic...... raaes 112 1 63 7 10 11,085

United States... 112 71 63 kil 10 11,013

Honbearlng acreage

Total labar
per acre to
bearing age

Trees per
BCIre

Time to
melntain

Labor per acre
to establish

Labor per mcre

State and regiom to maintesin

Annual aversge

Men-hoyrs
per year

{117, 1, F R s 926 46 41 42

Mountoin..... PPN 56 [ 42

95
o0

52
35

Warhington. «veveoeeas
Californin

45
42

232
203

46
41

20 36 42 205 41

United States... 50 36 42 205 41

1 The number of man-hours necesaary to pick, load, and haul & hundredweight of aprlcots varled with yleld as
shown below:

Yield per acre--hundredwelight Man-hours per hundredweipht

{fresh weight)
0.90
.BO
.70

Under 50
50-69
70-89
S0-110 65
110 and over .60
? Labor to cut, dry, and pack apricots for the dried market required 0.4@ to 0.60 hours per hundredwelght on &
fresh-weight basis. Six pounds of Cresh sprivots are equivalent to 1 pound of the dried fruit.
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Table 4.--Avocedos:

Labor used per acre, by States and regions, 1964

Bearing acreage

Stete and reglon

labor per scra

Harvest

To pick,
lcad,
and haul*

To farm
grade,

vack, and
market?

Percentage
of erop

farm graded
end packed

Men-hours

Men-hours

Man-hours Map-hours

Pounds

Florida. . 31 21 42 84 5,204

Southeast,....... 31 42 84 5,204
24 2 49 4,270
Peeific........ . 24 24 43 4,270

United States.. R5 27 26
Norbeering acreage

4,450

Totel labor
per mcre to
bearing oge

labor per Time
gere to to
establish maintain

labor per
eere to
maintain

Anrual

State snd regicn
ayerage

Men-hours

Men-hours per year Men-hours

Floride........... ‘e 70 52 30 202 34
Southeast,..... . 70 52 30 202 34
California.......... 100 &8 40 268 45
Pacific.,..... P 190 68 5 40 268 45

United Sintes.. 97 66 5 38 258 43

1 The number of men-hours required to plek, load, apnd haul a hundredweight of avocedos to storage or processor
depended mainly on yield per acre as is indiceted in the following ranges:

Y¥ield per acre--hundredweight Man-hours per hundredweight
nder 40 Q.40
40-45 .50
50:.-59 .60
60-62 L70
73 and over .75
2 Farm crews spent 0.10 to 0.15 hour per hundredwelght to grade, pack, and heul the crap io market.




Toble 5.--Cherries, nour; Labor used L4r acre, by States ond regioms, 1964

Bearing ncreage

labor par acre

Hervest Percentuge
of arop
To farm farm
grade, graded and
pack, ma:d packed
markat

Hen-
boure

B (- 52
Pernaylvanin. ... ..vrrrsaanas 72
Northesat...viranns 246 38

MIChigAN, s oiumvirraaasnsrss 232 55
FlaconBin. . ciavisricansrnens 40

Lake Stated...sssseanaee 231 53
521 U T 212 41
Corn: Belt......-- 212 &1

190 -
al
1235 19
L 16
Mot tado, o siaar e 189
Washingion. .. iieasrsrransen 223
Lo = T 172
b T3 5 i 1 178
United Stated.ciuervans 230

HonbearTing acresge

State Iobor par Time Total labor
and acre to to peT macre Lo
region astablinh maintein bearing age

vo oo m wibo B R o w whs

Rumher Uan-ho'irs Yeera Man-houra

Bew YOIk, .. iciaeiearriarrnrraans 93 23 3 143

Pennaylvanie. . . 97 3 3 175
Horthaast. . iociavesrrrnnrrans 98 &7 153

Michigan, . ivraaanrnnns 9% 35 196
Wlacanaln. ooeivasarrrannras 58 pABY

lake States..,.....-. 100 35 198
[+ 1 TR LR L T 70 A 145
Corn Belt... ... iiiuiirnaens wa &4 185

110 64
110 62
103 T4
115 63

Pl 68

EL] 35
6% 55

2T 8 K T T 72 55
United Stated...ceiiarerins 28 54

285
06
oz

1
201

W = = = bR W W LW WY W

1 rabor used to plek, loed, and haul n ton of eour cherries depended on many factors. The two most important were mechanlzetlon of harveat
and yleld per acre. Iabor used per sere with different ylelds and with the level of mechanizaticn of 1564 wao as [ollows:

Yield per acrahundredweight Man-hours per hundredweight

Under 30 6.0
30-49 5.0-6.0
5069 3.7-5.0
70-89 3.1-3.7
90 nrd over 3.0
ndditional labor to grade, pack, and haul to market the 3 percent of the 1964 crop that was sold freash, This lebor re-

2 pyrm crew us

ed
quired 0.40 to 0.60 hour per hundredwsight.




Table H.--Cherrles, sweet: Labor used per acre, by States and regloms, 1964

Bearing acrenge

Labhor par mere

Harvest,
State and region Yl:::eper
Prenarvast To plek, To farm

load, grede, pack,
and haull | and market

Man-hnurs Man-hgurs Man-houra © Man-heurs Nan-hourg Percent Pounda
Hew YorK.ouiiirrraasrannnares 22 T 240 252
PenngylvaniB...ivaarranarnss 167 45 174 196
Hortheast.iuooinrsrnmnnes 211 &8 221 238
MichiBBO. cvitvrrrastnnnasass 218 it 228 244
Leake Stetef..crainirrsans 218 o] 228 244

203 50 213
78 41 188 209
255 73 270 297
163 35 170

180 Lz } 213

6,003
3,477

5,286
5,465
5,465
5,081

200 55
CAlEiformla. e ciiassinaananin 206 56 239

PRedfic,ucrriurreranaernie 217 &3 250
UInited States....ave-. 219 50 244

R K BEo B EBBEB GGG EE

Hontearing acreage

labor per acre Time to Iabor per mere Total labor
State and reglan Trees per aere | 4. catanlich malntain to maiptain per ecre ta Annual aversge

bearlng sge

Mop-hours
per_year ¥an-hours
a0 143 38
&7 175 by
152 38
179 45
1798 &5

58
263 53
303 61
267 a3
275 a5

464 77
70
240 4]

386 b
289 58

Naw YorKeiouasasinsmsnssrasnnnsanan
Pennsylvenin. . iorrsicaararenanins

Northeagt. o,preaucaaraaananes
Miehilghn, currrsanrsiinanssrsasans

Lake StALEO..ccrasaacrrassuner
HONLENA. v arrraar s a v i
IdahO. i saurvrnans
Ttahauwasusaiaes

Mountaln. criiavrrnannrencisaas

Washinghon, cau.vinevvannsaaraaass

BT 1 o P
United Stated......couvvanas 9

EAB T IR UL R I I LR AT ™ B M R VU R W L V)

1 Lavor requiremente are samewhat higher for harvesting eweet cherries than for harvesting sour ¢herries because the trade demands brulee-
free frult with stems ettached, Labor used to pick, load, and heul sweet cherrdes to storage or processor for different yieldy woa as
Tollows:

¥ield per nere--hundredwaight Man-hours per hundredweight
Under 30

30-49
50-69
70-89
9% and over
2 labor uaed to Corm grade, pock, and hsul the crop to merket ronged [rom 0.7 hour per hundredwelght in the West to 1.0 hour in the East.




Table 7..-Cranberrieg: Tsabor used per acre, by States mnd reglons, 1964

Bearing acreage

Lebor per acre

Percentage

of crogp farm

greded and
paclked

farvest
Yield per

. acre

State and region Preharvest

To farm
grade, pack,
and market?

Man«houre Man-hours Man-houts Percent,

Man-hours Man-hourt

Maaagchusetis
Hew Jerse¥.ieveesvons

137
153

7
30

58
4l

43
30

180 10
183 1

Hortheast..sov.ne. 141 35 33 40 181 0

Wisconsin.eessen. 100 50 93 69 169 20

vann

Leke States 100 50 &9 159

W hingtol..ievinvves
03457 o' < P .-

42
38

42
38

212

0 178

Pacific,saveeannss 41 41 199

United States... 28 59 46 180

Nonbearing acreage

Total labor per
aore to besring

age

Labor per acre
to mainteln

Labor per mcre
State and region to establish Time to meintein Annurl aversge

Men-hours

68
V6

0

629
662

Uazaachugetiis 167

Hew Jersey...

Hortheast.. 637 159

FilaconBin...u. &8 629 157

Lake States 68 629 137

76
76

662
662

166
166

Washington..
Oregon. . ..

Poeific... 76 &2 166

srtEv ey

United States... L7 70 637 159

1 By 1964, machines had eliminated two-thirds of the hand lebor but hand scoopers were s8till needed for pleking
slong ditches and uneven terrain where machines could not operate. Hand labor was also used in loading, rheeling off,
end loading and unloading the bverries. Man-hour requiremen's per barrel were &s followa:

Yield per acre--barrels Man~hours per barrel

40 and under
40-49

50-69

70-8%

90-109

110 and over

.70
+85~.70D
.60-.65
«55-.60
+53=.55
50

? It & grower screened and cleaned his berries before he delivered them to & processor, an additional Q.50 to 1.0
howr of labor per barrel was used, Farm grading, packing, and hauling to market usunlly required 1,0 hours of lebor

per barrel.
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Table 8.--Grepes: Labor used per scre, by States and reglons, 1964

Bearing screage

Labor per acre

Karvest Percentinge
of crop

To farm gaé“m
Frage grade
pack, end packed
market?

Man-
hourse Pergent Tounde

Hew YorK...vevasussas 19 3 7,769
Hoew JerBeY...coevenns 13 21 5,392
‘Pennsylvania.ceovenes 20 5 7,971

Hortheast....vou.. 19 7,809
Michigah.eceairunrens 18 7,176

Lake States....... 18 7,176
Qo sivairasnnnncens 18 6,960
IOWH. e vrcrsrrrsrbrsnn FRs) 3,536
Missourl..aiiveirenna is 5,510

Corn Belt......... 17 6,538

Horth Carclinm 2,922

Appalachien ] 2,922

South Caroling....... 410 4,850
Geargia.carais-n Ve 190 1,125

Southeast 378 3,850
ATKANEAE . s v averavsuss 540 5,428
Delta Stateg...... 54D 5,428
480 3,529
480 3,529

Washington... 570 13,082
Oelifarnis 505 13,827
Pacific 506 13,832

United States... 514 12,95

See footnotes at end of table, page 30.
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Table 8.--Grapes: Iabor uged per acre, by States and reglons, 1964--Continued

Nonbesring acreage

Labor per Time labor per Total labor
acre to to acre to per acre to
establieh maintain maintain berring age

Man-hours
Years per year Man-houra

K a7 352
Rew Jersey...... PN B8O 326
Pennaylvania. 83 338
85 347
72 299
72 299
80 321

a0 321
80 Jz21 17

Corm Belt B0 21 147
North Carnlina 60 223 kS

Appalachian, 60 223 T4

South Carolinaé...... 484 63 235 78
204 &0 229 76

xR 6l 231 77
510 78 294 98
510 138 78 o8
498 62 B4 190 63
498 62 64 190 63

e 580 &2 80 222 T4
Californis 515 a5 57 169 56

Facific 517 55 2 57 7o 56

United States.. 521 & 62 192 4

1 The nueber of man-hours required to plek, load, and haul s hundredweight of grapes to storage, packing shed, or
procesaing plant depended on many factors. Two important ones were yield per acre and type of grape. Lsbor require-
mente for plekdng, leading, and heuling tc storage or processor were as follows, with higher labor requirements in
the South reflecting the Influence of the muscadine type of grapes:

Eagt Sairth West
+ Y{eld per acre--

hundredwelght

Ratgin | Table

411 types | A1l Yypes grapes grapes

Houre per hundredweight

0.59 0.65 0.54
.54 63 45
.54 .61 .36
40 .58 .27
45 .55 .24
40 .53 .22
L] 49 .20
.31 W45 .20

2 Farm grading and packing labor ranged from a high of 0.20 hour per hundredweight in the Esst and South to & low
of Q.05 hour per hundredweight in the West.

O UPDATA 1980




Teble 9.-~Peaches: Labor used per acre, by Stetes and regions, 1964

Bearing acreage

Lebor per mere

Percentsge

. of crop
farm

To plek, T:r:‘::m praded mnd

logd 2

and hawit | Pack, aud At packed

market? L

Harvest

Muimber Map-hours Man-hours Map-hours Mar-hours Men-hours Percent Bushels

45 63 45 164 148 S0 226
&7 39 31 61 8 70 155
45 43 33 68 133 75 167
43 40 34 67 112 80
43 43 20 &1 104 90 i34
57 53 30 % 131 70
45 &7 25 &4 038 70
45 69 55 83 132 25
49 53 40 81 130 70

49 45 28 &9 18 72
59 45 24 58 117 55
59 45 24 58 117 55

53 39 25 59 112 80
49 46 34 13 124 84
53 38 0 62 115 80
46 37 22 55 20

39 27 61 112 81
50 34 15 43 84 40
50 34 15 40 84 40

58 46 26 &4 122 70
53 46 34 70 123 70
58 15 [ i9 77 70
53 38 32 63 78
58 39 33 68 126 &9

37 32 7 04 72

&8 8 20 88 50
68 21 24 92 50
87 18 105 75

70 21 21 52

63 30 93 7O
65 60 125 75
78 &5 143 70

65 54 120 72
63 39 70
63 55 118 S0
63 52 115

96 57 153
Golorado. . . g2 45 137

UhBE 4 e v rernnnnonns 100 51 151
54 49 13

65
&7
an 240

Pacific...... PR 78
United Stetes... 55 155

New Hampshire........
Massachusetts...oo..e
Rhode Island
Commecticut

New York...

Hew Jersey......

Corn Belt....... ‘.
Kanseg,..oveveeennens
Northern Plsins...

Virginia........ rras

Weat Virgime........

Korth Carolinma.....,.

Kentucky

TennNegSe8. s mvnasy .-
Appalachisn.......

South Carolina.

B3 3800 8 8 3 BET888888

[543
]

v IRt )
D\ W

&

88y

Southeast
lniississippi

rad
+~

03 00 L
Moo

]
I~

38

%

See foolnotes ot end of




Table 9.--Peaches: Labor used per acre, by States and regions, 1954--Continued

Nonbearing acresge

Labor per Time Total lebor Anmual
acre %o 1o per dere to average
establish maintain bearing ege °8

Man-hours
Man.hours Years Man-hours Mar-hours

72 341 68
56 222 56
40 170 42
54 216 54
54 219 55
45 190 48
7 1568 42
42 181 45
45 150 48

43 186 47
4B 50
48 50

48 45
50 50
50 51
51 50

49 0
50 50
50 50,

18 19
14 19
22 22
21 21
19 19

19 20

22 22
23 : 23
16 17
22 22

19 18
20 20
20 20

20 20

16 17
23 264

22 23

4& >0
76 62

37
55

41
£
37

38
35 148

New Hampahire.....e.. 90 53
Hassachusettbe aivaee B 54
Rhode Island.e.vucu.. 9% S0
Commectlout..... PR 92 54
New York..... 57 X
Hew Jereey 94 55
Pennaylvania 81 a7
94 55
94 55

a9 56
97 59
97 57

85 53
84 50
72 53
Messourd,.......... ‘e ?E 48

Gorn Belt......... 821 52
80 50
Northern Plains, .. B0

Virginia....., 87
West Virginia........ 80
Horth Carolina..... ‘e 8
Kentucky 78
Tennessce 94
88

a9

4
t

106
97

52
85
&8

76

&7
70
70

118
110

115
11z 12

a5 a8
a0 &4
03 48

w1 50
United Stotes.... 92 43

Wolwiwl W ow w W bbb b

~

Wl Wl W Wl W W W W W Wl W Wl

! The mmber of mip-heours required to pick, lomd, and haul a bushel of peaches 4o storage or processor was determined
by many facters. One of the most imporiant factors was ¥ileld per mere. The :enge in hours per bushel with different
ylelds was Bs follows:

Yield per nere--bushels Men-hours_per bushel
Less than 50 0.50-.80

50- 99 L40-.50
100-149 L30-.40
150-299 «25-,30
300-399 L20-.25
400 and over L 15-. 20
2 Peaches ususlly required an additional 0.10 to 0.15 hour of labor per bushel to farm grade, pack, and haul to markes.




Teble 10.-Pears: ILabor uged per_aore, Dy Statep snd reglons, 1964

Bearing aorsage

Labor par acre

Percentage
al crop

Term
To Carm
grede, graded and

pack, and packed
market?

Harvest

Man-hours Men-hours Man-hours Pargent Bughels

Connecticut......... 30 a1 50 164
Hew York....- 22 a2 as 176
Pennmylirnia. 17 73 34 13

22 ao 35 167

Mlohigan. . . caauairtasnannnns 43 12 77 30 161
Iake Stated....civirannsns 42 19 77 3a 161
22 -] &7 20 40

22 -] a7 20 40

&8 s
Lolorado - variarmrirraninnes 57 36
1 T L) 25

52 El

Tashington. . iuaueciinaacsins : 48 24
OTBECR. s v i s vussamrirnabmnarns v 3
Callformda. . i iiiiarranannns &5 56

213§ & - 59 43
United Stated..cccainass 56 %

b4

SRS THBB UL S ERER

HonbeaTing nereage

o Lab Total lshor
Iﬁu:g{:;];s;e Time tg maintain wu;gﬁ;niﬁm per Bcre o Annunl averdge

bearing sge

State and reglon

Man-hours
per year Uan-hours

21 178 25

23 203 29
22 192 a7

23 200 28
28 223 32
28 223 32
185 26
185 26

a5
a7 54,
a3

356 51

50
a1
L]

1, 45
288 42

Conpectieut. i uiur v rersanannrrin
Hew YorMe.iisaaanenns
Peonaylvamla. s cuere s

Northeset..
MIChIgari e s iansnnsenrsanaressns

lakP StOtleB..ciuvevcasrrarners
. T T T T

Scuthern Plains.,....

4 1. T T,
[ NECT 2 2 L R
{117,

= T T e
Washingtoni, e, isumiimnsiaasrans

s s rrdvasrEasrimsraapnatany

Oregon,
[ EE 41 5% B T
3L 1 L
United SRELEB. . aacaucan-nus

T @ At G OO Th B O h O O RO R

1 The mumber of man-hours required to plck, load, and hawl a bushel of pasrn to storage or proceseor depended primarily on yield par acre.
The range in heurs per bushel with different yielde was aa foltows!:

Yield per acre—-bushels inn-howre per bushel
Under 50 0.50-.50

50-9% .35-.50

100-149 .30-.35

150-199 . .25-.30

200-299 £20-.23
300-399 J15-,20
400 and over I10-.15

2 poars thet were farm graded, packed, and hauled to market ueunlly required an adastional 0.10 to 0.20 hour per bushel, depending on the
axtent of gradiog and the efffclency of the packing operation.




Teble 1l.--Plums: Labor used per acre, by States and regicns, 1964

Bearing acreage

Lebor per acre
Barvent Percentage
State and reglon Trees per of crop | ¥leld per
aere Preharvest ) To plek, To ferm Total graded and gere
load, grade, pack, All packed
and heul}and market?
Humbar Man-hours Man-hours Man-hours Man-homps Man-hours  Perceut Pounds
Michigan..... [ 58 135 &7 52 &8 204 40 7,780
Leke States....... 98 i36 47 52 &8 204 40 7,780
Californif.cveararess S0 170 &9 L] Xk 263 80 9,106
PaCITiC. v nvsnnans a0 170 45 &0 3 253 80 9,006
United States... 91 la6 45 5% 90 256 75 8,944
Nonbearing acreage
Total labor
Stete and regfon  |Trees per mere I’i};"zsﬁigl;‘;;e Time to maintain| L:go;aziagia:zre gg;g:‘g‘ea;: g?;::;e
Man-hours
Humber Man-hours Years pET year Man-hours Men-hours

Michigan..ivervssvanne 03 52 4 32 180 35

Leke Stotes....... 103 52 4 iz 1803 35

Celifornit...,a.u., ‘e S0 33 5 28 173 29

PacifiC.sinrorones S0 33 5 28 173 29

Ynited States... 34 38 5 29 175 31

* The number of man-hours required to pick, lewd; and haul a hundredweight of plums to storage or processor

generally ranged from O.45 to 0.80. The influence of yleld on man-hour requirements was as Collows:

Yield per acre--hundredweight Man-hours per hundredweight
Under 50 .80
50-59 G
60-79 .60
80-9% .50
100 and over W45

? Por that part of the crop that was farm graded, packed, and hauled to market, &n sdditicnal 0.65 hour was re-

quirad to conduct these cperations.

. o o "‘:“: 34
._ UFDATA . 3. _ 80 t

5




Table 12,~-Prunes: labor used per acre, by States end reglome, 1964

Bezaring acreage

Iabor per acre

Harlv'eat Percentage
T r af erop
To farm graded, and
To pick, grade, packed®
load, 1 pack, and AL
and haul market?

Man=howure Man=hours  Map=hours Percent Pounda

Idaho, csuenssaranaas 55 5,848
Mowmntadn. . ....... 55 5,848
Washington...ssseues a. 15,318
Dregall, sonsevnarnans 30 4,733
Californineesicairanses &0 4,020
Paedfic.cvsovvans 56 4,412

nited States.. 56 4,458

Nonbenring acresge

Labor per Time
acre to
eatablish

—

b
T8810 e e e arannnnnans 98 57

Monmtaln. cavusan. 38. 57
Weahingtoni...eess.s 5. 71 276 46
OPOEUDe 4 s vaevenvvass 93 58 268 45
Californis. uuuenn.n ag 33 173 29

Pacifde,...veus.. 2a 37 5 1gg 31

United States,. 90 37 5. 187 38

1 Prunes required less thinmdng then pivme and thus fewer houre labor for rrebarvest.
2 The mmber of san-hours required 1o Jmock, pick, load, and haul to storage, drylng shed, or procesacr varled
with yleld per more as shown below:

¥ield per gsecre~— hundredwelght Map-hours per Mundredwsipht
Under 40 0,80
4049 .70
50-59 .60
6079 .50
BO~99 A5
100119 W40
120-149 .35
150 snd over 30
3 That part of the crop sun—dried cm the farm required an additiomal 0,10 hour per hundredwelght {fresh basls);
the part #old to the fresh frult trade required spproximately .30 hour per hundredweight to farm grade, pack,
and haul to market.




Table 13.--Oranges, Mavel Valencla, and other; Labor uged per acre, by Stetes and regions, 1964

Navel oranges
Bearing mcreage
labor per acre
Harvazt Farcentage
Stnte and region Treea per ef orgp Ylald per
acre farm graded aore
Freharvest To pick, To farm Total
E and packed
Load, grade, pack, AL
and baul' | end marke;?
Field
Hupber Man-hourg Man-hours Man-henrs Han-houra Han-hours Percent boxes?
APIZONE. sverarrrrrrresrrrran 105 25 62 - 62 a1 0 269
1o 105 29 a2 - 62 9l 0 269
plal} az 58 - 58 90 1] a51
T3 3 1 102 az 58 - 58 ad o] 251
Tnited Stetes......uauee 102 a2 1) - L3 S0 4] 252
Navel ‘orangea
Noobearing acreage
Trees per Labor per mcre Labor per mcre Tatal labor
gtate and reglon acre to establish «Tiae to anintain to maintain per acre to Annual eversge
bearing sge
Man-hours
Hnber Man-hourg Years per year Man-hours Mnn-hours
AT BORA v raamnnnnannrantnas 107 &9 3 aa 234 a9
107 63 -] 33 234 39
180 100 5 40 300 50
180 100 5 40 300 50
178 a8 5 L 296 48
VYalencia crengea
Baaring mcreags
Labor per acre
Harvest Percentage
Treea per of crop Yield per
State snd reglon
esre Preharvest To plek, To farm Total ::;m graded aere
packed
load, grade, pack, A1l
and haul! |med market?
Field
Humber Han-hours Man-hourg Man-hours Han-hours Man-hours Percent boxes®
63 37 42 - 42 9 [t] 140
63 37 42 - &2 T2 a A0
87 42 [ - 6 48 0 ]
ird L 3 - ] 4B 4] 17
plas] 43 a - 52 05 o] 198
100 43 &0 - 52 a5 ] 147
100 53 63 - [k ] 11a [+ N
Pacificiussriisssrrannnras 0o 53 &3 - 63 lia 1] 250
United States........... T 41 47 - 45 &7 3} S164
¥aleneia oranges
Honbearing ascreags
Totel labor
Trees per Labor per scre Labor per acre
State and region acre %0 establigh Tire to maintain to mafmtein per ecre to Annual average
bearing age
Uan-hours
Humbar Man-hours Years per_year Man-hours Man-hours
Floridaesisrrrrssssusnrrnan as 61 - 24 157 n
[o1=IEh 12 T S B85 &1 4 24 157 An
TEXHG . s evnnssusnnnnans o0 91 5 o 246 41
20 9l 5 a1l 246 Al
108 05 3 23 270 45
o8 105 3 33 eii] 45
180 144 5 &0 244 57
180 144 5 40 342 57
United States........... piicy mn £ 28 193 as
Zee foolpotes at end of imble.
36




Table 13.--Orangea, navel, valencia, and othar:  Labor used per pcre, by Stetes and reglons, 1965--Copiinued

Other oranges’

Benring eoreage

Labor per mcre

Harvest Percentage

- of crop Yield per
farm graded BoTE

To farm -~

grade, pack, and packed

and market?

State and roglon

Man-hours Man-hours Man-hours Man-hours Fercent

Florlde . ivissnnnnnsrasvantnnr az a2 &3
Southeagt...couaas 3z 32 a3
Loulalens. . coarnaunsnse . ) 55
Deltn StateSacaisrriaassnn 22 22 55
TeXAA.y seuvanssanmrroranannan 8 g 43
Southern PLAlCa...vvevrans [} g 43
Ari SN et satssstrasnannanny 58 54 92
Moumtain®. . .oiieiianen 56 36 92

Tnited Stategas..iresinn a1 ki a2
Diher oranges’

[ 3 v N Yo = v ]

Honbearing acreage

Total labor
per gcre o Annual average
bearing ege

Lakor per acre Tima 1o Labor per acre

Stat 1
tate end region to establish palatain to mailntain

Man-hgure
per_year ¥an-hours

18 22
18 22
18 a2
Delth SLALEE. .o evaanaurss is 22
TOXRA L ysecrsocsssasnsrsraare 27 2
Soutbern PIAIBA. . susren, | 27 5
Arizona. . veicasacnrinriiaean } 28 a8
i 28 38

Uolttd SToteBeccicrrrrrs i_ pL:! 2

L The mupher of man-hours required <o pick, load, snd houd) s field bor of oranges o storsge cr processor was deterniped by oany fectors.
Tup of the oore lrportsnt of thess were type of orange asd yield per ecre. Navel and other oranges required elightly lese man-hours 1o har-
vest per box than did valencias, The ranges in hours per box for different yields were s follows, with the jower 1imit [or navel eod pther
GTARges and ‘the upper limit for velenclss.

Yleld per acre—-field boves Men-hourg per ‘box
Unier 200 0.30-.35
200-249 L2730
250-29% L23-.25
300 and over L1B-.20
2 labor pequirements for farm grading nnd peeking of oranges were not esiimeted, as post of the argp wmy graded and pecked off the farm by
nonfarm woTkers.

Seventy-Live pounda.

In Californis, "other" oranges were ineluded with navel oranges.

Hinety pounds in Floride snd Texee, 75 pounds in Arizoos and CaliCornta.

Determined by using 86 pounds as & weighted average for fleld bores.

Inciuded tangerines, mandering, and oRLEACNE.

Hinety pounde in Flordda, jcuinlena, and Texas; 75 pounds in Ar{zona.

£alifornln “other" orangen were included with navel.

Hinety-pound Tield Doxes.

©
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Table 14.--Grapefruit: Labor used per acre, by States and regicons, 1964

Bepring acrenge

La‘nor- per acre
Harvest Percentpge
State and region Tr:::eper _ fa:-:i; ;:Eea Tield per
Preharvest | To pick, { To farm Total acre
loed,  lgrade, paek,| A1l and packed
and haul'|and market?
Fleld
Humber Man-hours  Man-hour  Man-hours Msn-bours Man-hours  Percent boxes?
Flordde....ecevnuvnen 65 79 46 - 46 125 a 230
Southenast..ccveve. &5 9 46 -— 4~6 125 Q 250
TeXBB v auvavvurrasnns 92 79 El -— 9 g8 0 a5
Southern Plains... 52 79 g - 9 88 0 s
ACEZONB. 1 eenrnenaan 8o 95 67 - 67 162 0 581
Mountain...... e 80 93 67 -~ 67 162 0 581
California........... 98 109 52 -— 52 161 0 353
Pacific...vcavuesn a8 109 52 -- 52 161 o 353
United States... 5 83 L] -- £2 125 o 4275
Nambearing scresge
State and region Trees per Labor per acre Time to Labor per acre T::‘;ci:hg: Annual aversge
acre to establish maintain to maintain Lo ing age rhg:
Man-houra
Humber uan-houra Years per year Man-hours Man-houra
FloridB..scncsnnsenna I 70 61 5 24 181 a0
Southeast......... 70 238 5 24 181 ao
Texas...... Cemtraeres 80 108 5 36 288 48
Southern Flains... &0 108 5 k1 288 48
ATIZORA. s vuriveuanrnn 80 g8 5 4L 303 50
Mountain, . .....e.a 80 58 5 AL 03 50
Californip...covuevns S8 91 5 36 271 &5
Pacific.a..veeesas 98 91 5 34 271 45

iUnited States... l 76 82 5 ao 231 28

1 The number of man<hours required to plck, load, and haul & field box of grapefrutt to storage or processor
usually ranged from 9.10 te 0.25 hour, depending cn yield per acre and slze of fruli. The ranges in hours per box for
different ylelds were ag follows:

Yield per sore—f{ield boxes Man-houra per box
Under 100 0.25
100-299 #1620
300-499 L13-.18
500699 +10-.13

Y00 mod over Fpts]
2 A grapefruilt were ususlly graded and packed ip commercial packing sheds, ne farm labor requirements wers
developed for these cperatlcns.
J Floridsa and Texms field boxes averagad BU pounds; Arizona end Californdas fleld boxes averaged 65 pounds.
4 Determined by using 78 pounds az a welghted average for fleld boxes.
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Teble 15.--Lemens:  Labor uaed per mere, hy States and regions, 1964

Bearing mecreage

Labor per acre

Harvagted Percentage
Trees per of crop Yield per
acre To farm farm graded acre
grade, pack, and packed
and market?

State and region

Man-hours Man«hours Man-hgurs  Men-hours Man-hours Percent

reanaraean bea 50 187 187 27
Mountaln...aiiaens 50 LB7 187 237
CallfomniB. icurvuans 50 184 234
Paclfic...vvvnueen 50 184 k!

United States... 50 184 234

Honbenring mcreage

Total labor
State and region Labor per ascre Time to Lebor per acre

to establish maintain to maintain g::r::;e &;g

Annuel everage

Man-hours
per yeer

ATL1ZONA. srevaaaveunan 70 50 320 53
Mountoin..... raaa it 50 320 53
Calilfornie 70 50 3N 53

Facific...... 109 i 30 320 33

Unlted States.,. a7 70 50 320 53

! The number of men-hours required te pick, loed, and heul a £iz)d box of lemons to starage or processor usually
ranged from .50 to 0.65 hour, depenrding on yield per ecre and size of Lruit. The ranges in hours per box lfor
difrferent ylelds were as follows:

Yield per scre--fleld box Man-hours per lield box
Under 200 0.65
200-299 £0~.65
AC-299 .55-.60
400 end over .50-.55
? kg lemons were usuelly graded and pecked In commercial packing sheds, no farm labor requiremenis were developed
for these gperstlons.
* Beventy-five pounds.
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Table 15.--Filberts:

Labor used per mere, by Stetes and reigons, 1964

Bearing acreage

Labor per acre

Harvest Percentege
Traeg of crop
State and region per scre farm graded Yield per
Praeharvest | To plek, To farm Total and packed acre
loed, grade, pack, 211
and haul* | and market?
Number iden-hours  Men-hours Map-hours Men-hours  Men-hours Percent Pounds
Waghington,cveeennnes 8o 20 18 10 20 (2] 20 657
Oregottee evaccerinnes 80 20 20 13 23 43 20 1,007
Pacific,icovseanss BG 20 20 13 23 43 20 986
United States... 80 20 20 13 23 43 20 986
Ronbearing sereage
Total labor
Trees per Labor per mere Time to Labor per acre
State and reglon acre to establish meintain 1o maintaln per gcre to | Annual everage
bearing age
Wan-houra
Number Man-hours Years par year Man-hours Man-hours
Washington.ssoiernses 95 43 4 2L 127 25
Oregon. covoesvnanrans 97 43 & 21 iz7 25
Pacific....uvvuus. 97 43 4 21 127 25
tnited States,.. 97 43 4 21 127 25

1 Labor required to pick, loed, end haul a hundredweight of filberts was determined mninly by method of harvest and
the yleld. The majoriiy of filberts in Weshington and Oregon were mechine harvested as indicated by the following

renges:

? An additional ©.50 hour per hundredweipght of filberts was required to
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Yield per scre--pounds
Enaer 500

00-79%

800-95%
1,000-1,199
1,200 and over

Man-hours per hundredwelight

40

3.G

W5
.0
7

5

3.
2.
2.

[ el R\
Lo LK )

ferm dry, grade, pack, and haul to market,



Table 17.--Pecans, improved and wild: Lebor used per sere, by States and reglone, 1964

Improved pocans

Bearing moreage

Labor per acre

Harvest Parcentage

of crop Yield per

farm graded] pere

Preharvest | To plick, To farm and packed
load, grade, packi

and haul™| and market

State and region

Humber Man-hours Man-hours  Man-hours Man-pours  Man-houra Parcent

North Caroling....... 10 11 13
Appalachian....... 10 11 13

South CRroling....... 10 11 7
Georgin,.e.viae . 10 12 7
FloTdda,.... 15 15 17
AlADAMA . . cveerannnsns 10 10 11

Southeagt....c.uu. 10 12 1]

Mimsissippl... - 10 12
Arkanaag.... 12 13
Loulaiana.,... . 14 29

Deltn Stotes..,... 1l

12
12

Southern Pleing.,.. iz
New Mexico........ ies 22 7
Mounteln...soaaea. 22 71
United States... 11 12

24 20
24 20

18 S0
22 90
34 &0
22 80

22 a8

31 &0
21 20
40 &0

32 S5

23 S0
20 20

20 30
124 85
124 as

25 T

oo D B H LW oW

ool
=) =1

[}

Improved pecang

Nonbesring acraage

Labor per acre Tine to Labor per acre | Iotal laver
Stete and region tn establish maintain to meintain per acre to Annual average

bearing age

Man-hours
Years per_year Man-hours

Horth Carolina......

\n

10
10

10
10
10
10

10

10
10
10

0

10
10

10
10
10
0

s

45
45

45
45
46
56

49

36
55
76

62

57
[

65
&0
80
59

o~

Appalachian,
South Carcline.......

Southeaat... ...
Migaisaippi

& =3 h A W hER WA WA

Southern Plains...
Hew Mexico

[
o o

Mountain
Unlted States...

i o=} =3 Oy hAR o =JWrln B oW P b
L T . Y A S .

L3
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Table 17.-~Pecanz, improved amd wild:% Labor ueed per maere, by States and reglons, 1954--Continued

¥id pecans

Bearing acreage?

Labor par acre
Percentsage
Barvest
T 1eld
State and region Tz':as per I.o c:‘opd J h per
cre arm grade acre
Freharvesty To pick, Ta farm Total and paoked
load, grade, pack, Kz
and heul'| and market
Humber Man-hours Man-hours Man-hours Man-hours  Man-hourg Percent Pounds

Horth Carolinfi,..svsas 10 2 8 1 B 0 20 L7
Appelachien........ 14 2 8 1 8 pts] 20 &
South Carolina........ 10 2 3 1 10 12 80 49
CGeorgla.ivesisennnarans 10 2 13 & 16 18 80 75
Florida...... 12 1 27 7 32 33 70 225
Alabama. cvv.. 11 2 14 3 16 18 g0 104
Scutheest, ..... tees i1 2 i5 4 18 20 79 102
Misaissippioveceeeena. 8 2 24 5 28 30 80 200
ATHANBEB . cvvuussnsas e 12 2 19 5 22 24 60 146
LouisianB..caisisraensn iz 2 24 5 28 30 80 200
Delin 3tates....... 0 2 22 5 27 2% 77 192
Oklehole, v ovreaaues-n . 10 i 14 3 16 17 g0 103
Texad...... Pedenenennn 12 1 13 3 i3 24 15 84
Southern Fleins.... 11 1 13 a 14 15 45 93
United States.. 11 1 14 3 16 iy 52 104

* The number of hours required to piek, losd, and haul s hundredmeight of pecans depends primerily on wmethod of
harveat, yield, and whether pecams are improved or wild. In 1964, hand harvest was still the most prevalant method
used in gathering pecans with the possible exception of New Mexico,

? Wnen farmers graded and packed thelr crop on the farm, an sdditionel

weight was required.
* Leas than 0.05.
4 Includes nstive or

Yield per acrs--pounda

Under 100
100-199
200-299
300-499
S00.699
F00-89%
S00-1,089
1,200-1,399
1,400 and over

seedling pecans.

Man-hours per hundredweipght

roved Wild
16.0 18.0
1i.0 13.0
10.0 12.0
9.0 10.0
7.0 -—-
6.5 —
6.0 -—
3.5 -
5.0 -—=
Q

* Labor requirements were developed for bearing scresge only, es wild pecans are estsblished by nature and have no
establichment and maintenence lsbor.
Preharvest of wild or seedling pecans consisted mainly of moving under trees before harvest,
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Table 18,--Welnute: Iebor used per acre, by States and regions, 1964

Bearing a'creage

Lehor per acre

Harvest Pergentage
State and reglaon ; of crop
g To plck To ferm farm
Tond ] grede, graded and
08 ¥ed
o | Py B e

Yen-hours Men=hrurs N¥ap-hours Pergent

E-5-20% T 23 2 23
Colifornidee.iecyass 28 28
Predfit..sveranas 28 28
United Stetes.. 28 - 28

HomberTing aoreage

Labor per Time Totel lebor
State and regiom acre to to per acre 1o
establish bearing age

Man-hours

OreEOD. s ccnrrnarsan 22 22 200 22
Califoimih,iiernnyae 32 25 26
Paclfie,.iuevnnss 31 25 209 26
United States.. 31 34 25 209 26

! The pumber of man-howrs needed per acre to plek, load, and haul a hundredweight of welnuts to storage or
processcr depended primerily on such lactors ss mechapizetion of harvest, yleld per acre, and the mmber of opera-
tlons performed by the farm workers. The number of man-bours for the very high level of mechanigzaticn in 1964 and
ylield per acre was a3 follows:

tield per acre--pounds Man-bours per hundredweight
Under 500 4.0
500699 3.5
700~899 3.0
900-1, 099 2.7
1,100 and over 2.4
Farm grading, packiog, and hawling o market required an additicnal 0.20 to 0.25 hour per hundredweight.

2
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STATES SHOWING COMMERCIAL FRUIT PRODUCTION, 1964

Northeast

MAINE
Apples

NEW HAMPSHIRE

Apples
Peaches

VERMONT

Apples

MASSACHUSETTS

Apples

Cranberries

Peaches

RHODE ISLAND

Apples
Peaches

CONNECTICUT

Apples
Peaches
Pears

NEW YORK

Apples

Cherries, sour
Cherries, sweet

Grapes
Peaches
Pears

NEW JERSEY

Apples

Cranberries

Grapes
Peaches

PENNESYLVANIA

Apples

Cherries, sour
Cherries, sweet

Grapes
Peaches
o D eaTs
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DEL.AWARE
Apples
Peaches

MARYLAND
Apples
Peaches

Lake States

MICHIGAN

Apples
Cherries, sour

Cherries, sweet

Crapes
Peaches
Pears
Plums

WISCONSIN
Apples
Cherries, sour
Cranberries

MINNESOTA
Apples

Corn Belt

OHIO
Apples
Cherries, sour
Grapes
Peaches
Pears

INDIANA
Apples
Peaches

ILLINOIS
Apples
Peaches
Pears

44

IowWa
Apples
(Grapes

MISSOURI
Apples
Grapes
Peaches
Pears

Northern Plains

KANSAS
Apples
Peaches

Appalachian

VIRGINIA
Apples
Peaches
Pears

WEST VIRGINIA
Apples
Peaches
Pears

NORTH CAROLINA
Apples
Grapes
Peaches
Pears
Improved pecans
Wild pecans

KENTUCKY
Apples
Peaches
Pears

TENNESSEE
Apples
Peaches
Pears

& (1, §, GOVERNMENT PRINTING OFFICE - 1969 163.497 /685,82



Southeast

SOUTH CAROLINA
Grapes
Peaches
ImPI'OVed peCans
Wlld peCanB

GEORGIA
Grapes
Peaches
Pears
Improved pecans
Wild pecans

FLORIDA
Avocados
Pears
Orangeg' valencia
Oranges, other
Grapefruit
Limes
Improved pecans
Wild pecans

ALABAMA
Peaches
Pears
Improved pecans
Wild pecans

Delta States

MISSISSIPPI
Peaches
Pears
Improved pecans
Wild pecans

ARKANSAS
Apples
Grapes
Peaches
Pears
Improved pecans
Wild pecans

LOUISIANA
Peaches
Pears
Oranges, other
Improved pecans
Wild pecans

i g
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Southern Plains

Peaches

Pears

ImPIOVEd pecans
Wild pecans

TEXAS
Peaches
Pears
Ol'angeg' Valencig
Orangeg. other
Grapefruit
Improved pecans
Wild pecans

Mountain

MONTANA
Apples
Cherries, sour
Cherries, sweet

IDAHO
Apples
Cherrles,
Cherries,
Peaches
Pears
Prunes

COLORADO
Apples
Cherries,
Cherrles,
Peaches
Pears

NEW MEXICO
Apples
Improved pecans

ARIZONA
Grape B
Oranges, navel
Oranges, valencia
Oranges, other
Grapefruit

435

UTAH
Apples
Apricots
Cherrles, sour
Cherries, swest
Peaches
Pears

Pacific

WASHINGTON
Appies
Apricots
Cherries, sour
Cherries, sweet
Grapes
Peaches
Prunes
Filberts

OREGON
Apples
Cherries, sour
Cherries’ aweer
Cranberries
Peaches
Pears
Prunes
Filberts
Walnuis

CALIFORNIA
Apples
Apricots
Avocados
Cherries, sweet
Dates
Figs
Grapes
Nectarines
Olives
Peaches
Pears
Persimmons
Plums
PDmEgranates
Prunes
Oranges, navel
Oranges, valencia
Grapefruit
Lemong
Almonds
Walnuta
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