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TERMINOLOGY 
 

ALL HARVEST LABOR 

The average numbel' of man-hours used 
to pick. load. and haul to storage or processor. 
and to farm grade. pack. and haul to market 
the products fr,om an acre of fruit or tree 
nuts weighted by the proportion of Cl'OP that 
.is farm graded and packed. 

The amount listed in tables and tabulations 
as "all harvest labor l1 was determined by 
the following method. The average number of 
man-hours used per acre to farm grade. 
pa.ck. 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 to storage or processor. 
This sum represents the amount of all harvest 
labor per acre for the State. The man-hours 
used for the region and the U.S. totals were 
weighted by amount of acreage of the specified 
crop In eac.h State. 

Example: 	 All hal:vest man-hours per acre in 
1964 for apples in Maine were 72. 

Calculation (based on figures in 
table 2): .75 x 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. 

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
ING 

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, controlHng 
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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NON BEARING 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 pick. 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 to harvest. It includes such jobs as 
land preparation and seeding cover crops. 
pruning. brush disposal, fertilizing. spraying. 
irrigating, mowing, thinning, propping, and 
protecting from frost. Preharvest labor does 
not include the time used to plant or maintain 
interplanted crops. 

TOTAL MAN-HOURS PER ACRE 

The sum of preharvest 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 OR VINES PER ACRE. BEARING 
ACREAGE 

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

TREES OR VINES PER ACRE, NON BEARING 
ACREAGE 

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

YEARS TO MAINTAIN ORCHARD 

The average number of years after the 
planting year until 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, 
official estimates of State average yields per 
acre are not available for States other than 
California, 
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FARM LABOR USED FOR FRUITS 
 
AND TREE NUTS, 1964 
 

By 

Walter L. Ferguson, Agric;ultural Economist, 
 
Farm Production Economics Division, Economic Research Ser"~ce 


INTRODUCTION 

The year 1964 marked the beginning of 
mechanical harvesting for certain fruitS and 
nuts. In 1~64., such crops as apples, grapes, 
and some of the citrus were mechanically 
harvested in an experimental way. Morewide
spread use of mechanical harvesting equip
ment was made for some of the nut crops, 
especially almonds, filberts, and improved 
pecans. With labor becoming more 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 antici 
pated so that an adequate labor force is avail 
able when needed. Data developed for this 
report will be of primary use to research 
workers needing information on State, regional, 
and nationwide labor requirements. This in
formation should also help orchardists and 
labor supervisors in determinillg how many 
workers to recruit and what transportation 
and housing will be needed. 

This report contalns 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 in the tables 
were developed from available data collected 

1 U.S. Department of Agriculture StatiStical Report
ing Service Reports 407, Fruits, Noncitrus by States, 
1959-64; 380, Citrus Fruits by States, 1964-65 and 
.i. 965-66; 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 above or below the State average 
due to conditions peculiar to those farms. 

In some instances, estimates were made 
by modifying data from nearby States having 
similar topographical, 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 include 
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 diffe~ent 
size 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 10-percent decrease from the 1954 
man-hour requirements (fig. 1).2 Each of the 
three groups--noncitrus fruit, citrus fruit. 

2 To compare with 1964 estimates, see U.S. Depart
ment of Agriculture Statistical Bulletin 232, Labor 
Used for Fruits and Tree Nuts, issued in 1958. 
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FRUITS AND TREE NUTS 
 
Man-hours Used per Bearing Acre 

Noncitrull fruits····· 

Cltru. fruits········· 

1 1964 
Tree nuts············· :::::::: 19 5 ..:::::::: .. 

o 50 100 150 

U.S. DEPARTMENT OF I.GRICULTURE NEG. ERS 5856-69 (2) ECONOMIC RESEARCH SERVICE 

Figure 1 

and tree nuts--required less labor in 1964 
than in 19:'>4. ir. spite of a larger crop in 
1964 for each group. Yield per acre, a major 
factor determining harvest labor, had in
creased significantly by 1964 (table 1). Some 
15 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 
needed 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 1954 and 1964. The noncitrus group re
quired the greatest amount of labor and tree 
nuts the smallest. Noncitrus fruits 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 e a s i 1 Y adapted to 

mechanizatioH, 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 estimating 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 requirements for noncitrus fruits 
averaged 1.29 man-hours per bearing acre in 
1964, but ranged from a low of 56 for avocados 
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 required man-hours 
was used for preharvest cultural operations 
while only about 10 percent of the total was 
needed for preharvest labor for sweet and 
t:our cher.ries. 

Great dissimilarities in plant growth re
quirements are much more evident in this 
group. This becomes apparent with the loca
tion of the different noncitrus fruit 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 fruits 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 noncitrus fruits are highly 
susceptible to insect pests and diseases. 
Apples, for example, require six or more 
timely sprays to prevent or control insect 
infestations and diseases. 

Growth habits differ for each of the 17 
noncitrus fruits and for the different varieties 
of each kind of fruit. Some of the fast growing 
noncitrus fruits, such as apricots and pears, 
require that over 50 percent of the preharvest 
labor be spent in pruning, while others need 
v,,'ry little or no pruning. Many of the non
citrus crops bloom and set fruit so heavily 
that part of the fruit must be removed to 
prevent damage to the tree and to allow the 
remaining fruit to attain proper size. The 
thinning operation 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 
by hand. 

Climate determines to a considerable ex
tent the number of man-hours required per 
acre for noncitrus fruit. Many of the non
citrus fruits are grown in areas in which 
natural rainfall is insufficient and labor is 
required for irrigation. Although fros t protec
tion is less important for noncitrus than for 
citrus fruits, some form of frost protection 
is required for several of the noncitrus fruits. 
Cranberry growers must flood the area, and 
apricot growers must burn smudge pots to 
prevent untimely 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 crop, such 
as avocados, requires far less labor than a 
high yielding crop like dates. Some crops, 
such as cranberries, are resistant to bruising. 
Other crops such as sweet cherries, peaches, 
and nectarines must be handled 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 
States, with Washington, New York, Michigan, 
California, 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 apple;, 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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NONCITRUS FRUITS 
Man-hours Used per Bearing Acre, 1964 

Dates ........... . 
 

Plums 

Nectarines ... · . 

Pomegranates 

Apricots .....•• 

Pears .......... . 

Cranberries .•. 

Persimmons ..• 

Peache• ....••. 

Oliv.s·········· 

Apples •........ 
 

Figs···· ·········Ii~~i?l~~ 
Grape• ........ Preharvest hours 
 

I 
Prune• •....•.•. Harvest hours 

Avocado• •.••• 

o 100 200 300 AOO 

U. S. DEPARTMENT OF AGRICULTURE r:I EG. ERS 5857 - 69 (2) ECONOMIC RESEARCH SERVICE 

Figure 2 
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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 
1.n 1954 and 285 bushels in 1964 meant that 
more hours of labor were required per acre 
in 1964; because of improved techniques, 
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 35 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 bushels 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 be operated safely. 
Spraying, pruning, thinning, harvesting, and 
hauling of fruit are more difficult on steep 
hillsides than on rolling or levelland. Opera
tors of western orchards located on level or 
gently rolling land find much of the new equip
ment well adapted to their 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 additional 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 used on bear
ing acreages for the United States averaged 
189 hours per acre of which 112, or 59 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 yield 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 
weighted average of 41 hours for the three 
apricot-producing States. 

AVOCADOS 

Florida and California are the only two 
States that have commercial avocado produc
tion. California had approximately 64 percent 
of the 37,400 tons produced in 1964. It took 
a total of 49 man-hours to grow and harvest 
an acre of avocados in California compared 
with 84 in Florida (table 4). The difference 
was partly due to the fact that 50 percent of 
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the crop in Florida was graded and packed 
by the farm crew, while none of the Cali 
fornia crop was so handled. Another con
tributing factor was that California's lower 
yield required less time to harvest--Cali 
fornia's yield in 1964 was an estimated 4.270 
pounds per acre as compared with Florida's 
yield of 5,204 pounds. 

Preharvest culture of avocados varies with 
growers. Some clean cultivate (till the soil 
around the trees); others maintain 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. SOUR 

Sour cherries are grown commercially in 
11 northern States. Michigan produced ap
proximately 70 percent of the total crop in 
1964. Climate plays a major role in the 
geographic location of commercial cherry 
orchards. Control of insects and disease is 
so difficult in the warmer parts of the United 
States that commercial production has been 
located in northern States where cooler 
climate reduces the infestation of insects and 
incidence of disease, and where extreme 
changes in temperature 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 Ocean. 

Labor requirements for bearing orchards 
ranged from 190 man-hours per acre in Utah 
to 314 in Pennsylvania and averaged 255 

for the United States as a whole (table 5). 
Man-hours needed to pick, load, and haul a 
hundredweight of sour cherries dropped from 
3.6 in 1954 to 3.4 in 1964. The decrease was 
due mainly to a higher level of mechanization 
and greater yield 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 on the farm. 

As most sour cherries go to the processor 
for canning or freezing, they are picked 
without sterns. 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 New 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 additional hours required in Colorado and 
Utah. 

CHERRIES, SWEET 

Sweet cherr,ies 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 19640 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 (table 6). This was somewhat higher per 
hundredweight than for sour cherries as more 
care is required in harvesting. Most sweet 
cherries are picked with sterns attached. 
When they are to be sold on the !ucal fresh
:Zruit market or shipped to a distant market. 
the stems must be left on. If they are sepa
rated from the sterns. the juice will ooze 
from t:le fruit and cause rapid decay. To 
obtain uniform quality of this perishable crop, 
several pickings must be made at the proper 
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stage of maturity. Approximately 38 percent 
of the 1964 crop was sold on the fresh 
market 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 reason 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 required. 
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 

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

In 1964, 180 man-hours per acre were 
required to produce a yield of 64 barrels 
(table 7).Preharvest work averaged 134 man
bours 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 sprayIng. Preharvest labor 
still uses a large percentage of the total 
man-hours required. Maintaining dikes and 
checking dams to control erosion by wave 
action and rainfall are continuous and labor
ious jobs. The tunnelling of muskrats is 
sometimes a problem. Bogs must be sanded 
to 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 frost. 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 yields 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 
scoop,~rs were still needed, however, 10r 
picking along ditches and uneven terrain where 
machines could not operate. Replacing full 
boxes with empties on machines,_ wheeling off, 
loading, and unloading required most of the 
hand labor used in harvesting. . 

To establish and bring a new cranberry 
bog tnto production requires an average of 
637 man-hours per acre. It takes more than 
400 man-hours an acre to scalp the sad, 
level the bog, build dikes, sand, plant the 
cuttings, and weed the stand. Maintaining the 
new bogs takes 70 man-hours an acre annually 
(Q weed, prune, fertilize, and flood. 

DATES 

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

In 1964, 394 hours were needed to grow 
and harvest an acre of dates (table 8). The 
preharvest operation requiring the most man
hours include bagging fruit, pollinizing, thin
ning, tying bunches, irrigating, 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 a.ge of the tree. The soft dates require 
more care in handling after they are picked 
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than do the firmer types. As the date trees Labor used per acre for nonbearing 
become older, picking becomes more of a acreage of dates in 1964 is given in the 
problem. Ladders of increasing length are following tabulation: 
used as the palms grow taller. Extension 
ladders of lightweight metal are favored for 
palms 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 a bunch is 
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 
establishment, 55 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 
tabula tlon: 

StatP. ..................... , •.. California 
 
Region....................... . Pacific 
 
Trees per aCre .....•............ 50 
 
Man-hours used per acre 

Preharvest .................. . 173 
 
Harvest 

To pick, load, and haul l .•....••• 196 
To farm grad:e, pack, and market 2 •• 123 
All harvest................. . 221 
 

Total preharvest and harvest ...... . 394 
Percentage of crop farm graded and 
packed ...................... . 20 
 

Yield per acre (pounds) ........... . 11,540 
 

State .•.•...•.....•........... California 
 
Region•.•.....•............... PacifiC 
 
Trees per acre.•.•.•..•......... 51 
 
Man-hours used per acre 

To establish •.•.••..•.•..••... 72 
To maintain 

Years ..•.................. 3 
 
Hours per year .•...•......... 55 
 

Total to bearing age . . . . . . . . . . . . . 237 
Annual average ........... , ... . 59 
 

1 Dates required 1.5 to 2.0 hours per hundredweight 
to hand harvest, load, and haul to storage 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 Grading and packaging was done on an estimated 
20 percent of the date crop requiring an average of 
about 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 
92 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 additional 
work of caprifying (pollinating) the crop. Of 
the 67,000 tons produced in' 1964, approxi
mately 85 percent were sold as dried fruit. 
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 depending upon variety, and averaged 
50 trees per acre. Fifty-five man-hours were 
required to establish an acre of figs. Main
tenance for the fournonbearingyears averaged 
20 man-hours a year. 
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Labor used per acre for bearing acreage 
of figs in 1964 is given in the following 
tabulation: 

State...•.....•......•......•. California 
Region..•.....•.....•...•..... Pacific 
Trees per acre ................•. 50 
 
Man-hours used per acre 

Preharvest . . • • • . . . • . . . . . . • . • . 27 
Harvest 

To pick, load, and haul! .•. " ...•. 34 
To farm grade, pack, and mat'ket .•• 34 
All harvest. . . . . . • • . . , • . • . 65 

Total preharvest and harvest •. " .•. 92 
Percentage of crop farm graded and 
packed. . . . • . . . . . • . . . . . • . . . . . . 90 

Yield per acre (pounds) .....•...•. , 6,740 
Labor used per acre fornonbearing 

acreage of figs in 1964 is given in the 
following tabulation: 

State...........•.•........... California 
 
Region.....•......••. c •••••••• PacifiC 
Trees per acre. . . . • . • . • . • . . • • . • • 50 
Man-hours used per acre 

To establish .....•....•....... 55 
 
To maintain 

Years ..•......•...•....... 4 
 
Hours per year ...•........... 20 
 

Total to bearing age ............ . 135 
 
Annual average ...•............ 27 
 

! Depending on yield, figs generally required from 
0.45 to 0.55 hour per hundredweight to pick, load, and 
haul to storage or processor, and 0.50 hour per fresh 
hundredweight to farm dry, pack, and haul to market. 

GRAPES 

In 1964, grapes required an average of 91 
man-hours a bearing acre for the 14 States 
reporting commercial production (table 8). 
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 
are produced in the UnitedStates: 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 Lakes; and the muscadine. 
type, which is grown in the Southeast. 

P:reharvest labor needs for European and 
fox grapes was similar, ranging from 55 to 
65 man-hours an acre. Somewhat less pre
harvest labor was needed for muscadines. 
Their shallow root systems restrict cultiva

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

Harvest labor requirements also 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 
avoid 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 3 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 also affects 
the amount of harvest labor necessary. Grapes 
harvested for raisins 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 adjustment 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 labor 
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 Southeast, 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-bours were needed to establish 691 
vines per acre. CaJifornia growers used only 
55 man-hours of labor to plant an average of 
515 European-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 only 56 man-hours of labor 
an acre in 1964. 
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NECTARINES Man-hours used per acre 

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 prunin!.'; 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 essentially the same amount of labor 
a s peaches in California. 

Harvest labor requirements for nectarines 
amounted to 83 man-h I)urs per acre yielding 
8.16 tons of fruit. For the 5 percent of the 
crop graded and packed on the farm, almost 
as much labor was required as was needed 
for picking, loading, and hauling to a packing 
shed or storage. Nectarines arl: highly sus
ceptible to bruising and mUbC be handled 
carefully if they are to withstand shipment. 

The nonbearing 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: 

State......•.................. California 
 
Region....................... . Pacific 
 
Trees per acre .....•........... 81 
 
Man-hQurs used per acre 

Preharvest •.................. 160 
 
Harvest 

To pick, load, and haul 1 ••••••••• 80 
To farm grade, pack, and market .. . 69 
All harvest................. . 83 
 

Total preharvest and harvest ...... . 243 
Percentage of crop farm graded and 
packed. . . . . . . . . . . . . . . . . . . . . . . 5 

Yield per acre (tons) . . . . . . . . . . . . . . 8.16 

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

State. . . . . . . . . . . . . . . . . . . . . . . .. California 

Region. . . . . . . . . . . • . . . . . . • . . . .. Pacific 

Trees per acre. . . . . . . . . . . . . . . . . . 108 

To establish . . . . . . . . . . . . . . . . . . 60 
To maintain 

Years. . . . . . . . . . . . . . . . . . . . . 3 
Hours per year. . • . . . . . . . . . . . . 42 

Total to bearing age ........ '. . . . . 186 
Annual average. . . . . . . . . . . . . . . . 46 

1 To pick, load. and haul a ton of nectar.ines to 
storage or processor required from 8 to 12 hours, 
depending on yield per acre. Farm grading, packing, 
and hauling to market required an additional 8 to 10 
hours a ton. 

OLIVES 

Olives are grown commercially along the 
"thermal belt" west of the Sierra foothills 
in California. The hot, dry climate is essential 
for controlling black scale, the fruit's most 
destructive insect pest. Planting on the slope 
is advisable for frost protection. Although 
olive trees withstand both drought and flood
ing, irrigation is necessary to provide mois
ture throughout the growing period. These two 
operations, irrigation and spraying for olive 
and black scale,> require the most preharvest 
labor. Preharvest work required 50 man
hQurs per acre of the total 144-hour labor 
requirement for bearing acres in 1964. 

Man-hours to pick, load, and haul olives 
to a processor required 50 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 yearly average of 15 man-hours an acre 
for 5 years was required to maintain the 
trees to bearing age. 

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

State. . . . . . . . . . . . . . . . . . . . . . . .. California 

Region. . . . . . . . . . . . . . . . . . . . . . .. Pacific 

Trees per acre ................. . 60 
Man-hours used per acre 

Preharvest. . . . . . . . . . . . . . • . . . • 50 
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Man-hours used per acre--Continued 
Harvest 1 

To pick, load, and haul ......•.• 94 
To farm grade, pack, and market 2 •• 
All harvest. • • • • • . • • • . • . . . . . . 94 

Total preharvest and harvest. . • . . • . 144 
Percentage of crop farm graded and, 
packed. . . . . . • . . . . . . . . . . . . . . . . 0 

Yield per acre (tons) . • . . . . . . . . . . . . 1.89 
Labor used per acre for nonbearing 

acreage of olives in 1964 is given in the 
following tabulation: 

California 
Region....•................•.. Pacific 
Trees per acre...........•..•.•• 68 
Man-hours used per acre 

To establish .....•............ 

State.....•................... 
 

20 
To maintain 

Years. , .................. . 5 
Hours per year ......... , .... . 15 

Total to bearing age ............ . 95 
Annual average ............... . 16 

IHarvest labor requirements took about 50 hours a 
ton to harvest and haul tb a processor. 

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

PEACHES 

Peaches rank along with apples as one 
of the most widely produced fruits; com
merCial 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 labor (table t;}. Preharvest 
1 a bar averaged 99 man-hours an acre and 
ranged from 49 hours in the Northeast region 
to 163 in the Pacific region. One ofthe 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 llimond mallets, rubber
tipped poles, or by h",nd from ladders.) Hours 
per bushel to pick, load, and haul the crop 
to market or processor ranged from 0.15 a 
bushel in California to 0,52 in Alabama. The 
major reason for this difference was pro
duction per acre which varied from 534 to 
27 bushels per acre, respectively, for the 
two States. Less than 1 percent of the crop 
was graded and packed on the fa,rms in 

California ctlmpared 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. 3 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 prcharvest culturalopera
tions (table 10). Preharvest labor ranged 
from 24 man-hours an acre in Texas to 172 
in Washington. The major factor influenCing 
the big 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.S, Depart
ment of Agriculture Statistical Bulletin 232, Labor 
Used for Fruits and Trees Nuts, issued in 1958. 
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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 1964, and the yearly maintenance to 
bearing age averaged only 9 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 pers immons in 1964 is given in the follow
ing tabulation: 

State ........................ . California 
 
Region....................... . Pacific 
 
Trees per acre ................. . 95 
 
Man-hours used per acre 

Preharvest .................. . 72 
 
Harvest J 

To pick, load, and haul ........ . 77 
 
To farm grade, pack, and market 2 •• 50 
All harvest................. . 102 
 

Total preharvest and harvest ...... . 174 
Percentage of crop farm graded and 
packed. . . . . . . . . . . . . . . . . . . . . . . 50 

Yield per acre. . . . . . . . . . . . . . . . . . 3.57 
Lnbor used per acre for nonbearing 

acreage of persimmons in 1964 is given in 
the following tabulation: 

State ........................ , California 

Region. . . . . . • . . . . . . . . . . . . . . . .. Pacific 

Trees per acre. . . . . . . . . . . . . • . . . . 228 

MllP-hours used per acre 
To establish ................. . 25 
To maintain 

Years ....•.. , .....•....... 9 
Hours per year ....•.......... 8 

Total to bearing age ............ . 97 
Annual average ............... . 10 

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

2 Approximately 14 hours per ton were reqUired to 
farm grade, pack, and haul the crop 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 had 
a higher yield; twice as much of the crop was 
graded and packed on the farm in California; 
and California had a higher preharvest labor 
requirement because of irrigation (table 11). 

To harvest 7,780 pounds an acre in Michigan 
in 1964, 47 man-hours were needed to pick, 
load, and haul the crop to packing shed, 
storage, or processor, and 52 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 in Michigan. 

Establishing an acre of plum trees re
quired 33 man-hours in California and 52 
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 attack plums are less prevalent 
and more easily controlled in California than 
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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 Califor.~j.a. 

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 noncitrus 
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 limiting factors in 
pomegranate growing is temperature. Although 
more hardy than citrus, the tree is not in 
the same class as stone fruits and {~annot 
endure temperatures lower than 8 to 15 de
grees F. without serious 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 in handling 3.62 tons 
took the remaining 187 man-hours. Field 
work--picking, loading, and hauling the crop 
to storage or processor--accounted faT' more 
than three-fourths of all labor used per acre. 

On nonbearing trees, an aven:ge 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 years until commercial 
production started. 

Labor used per acre for bearing acreage 
of pomegranates in 1964 is given in the fol
lowing tabulation: 

State ............ , . , ......... . California 
 
Region........... , ........... . Pacific 
 
Trees per acre ..... , ........... . 124 
 
Man-hours used per acre 

Preharvest .................. . 40 
 
Harvest 

To piCk, load, and haul I . • • . . • • • . 174 
To farm grade, pack, and market2 •• 18 
All harvest, ................ . 187 
 

Total preharvest and harvest ...... . 227 
Percentage of crop farm graded and 
packed ...................... . 70 
 

Yield per acre ................. . 3.62 
 

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

State ...•.. , ................. . California 
 
Region....••.................. Pacific 
 
Trees per acre ................. . 141 
 
Man-hours used per acre 

To establish ................. . 51 
 
To maintain 

Years ..............•.•...• 4 
 
Hours per year .............. , 30 
 

Total to bearing age ............ , 171 
 
Annual average ............... . 34 
 

1 Harvest labor requirements ranged from 40 to 50 
hours a ton of pomegranates to pick, load, and haul the 
crop to storage or processor. 

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

PRUNES 

Prunes are grown commercially in Idaho, 
Washington, Oregon, and California. 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 one-third of that for plums. Over 
half of the cultural labor used on plums was 
for thinning. Prunes need little or no thinning. 
Generally, 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 but 
not for plums. As prunes are not harvested 
until after th'~y 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 f(:lrm 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 tn the much larger crop in 
Washington requiring about one-half the time 
per unit to harvest the crop. Also, the propor
tion of the Idaho crop graded and packed on 
the farm was 55 percent compared with less 
than 1 percent of the Washington crop. 

Of the four States in which prunes are 
grown, fewest man-hours per acre were needed 
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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. Yet citrus production represented 
almost one-third of the total output of all 
fruits and nuts in 1964. Technological ad
vances, especially 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 35 percent in 
1964) the lower the labor requireme'nts. 

In comparison with the 1954 citrus crop. 
21 fewer mali-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 c rap 
year. 

CITRUS FRUITS 
 
Man-hours Used per Bearing Acre, 1964 

L••on.··········.... 
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Figure 3 
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ORANGES, NAVEL 

Navel oranges are produced commercially 
in California and Arizona. California 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 give protection against 
light frost; orchard heaters are needed for 
more severe freezes. Irrigation was the 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 hours to estab
lish and 7 additional hours to maintain each 
year. The average annual hours per acre to 
bearing age was 50 in CaUfornia and 39 in 
Arizona. 

ORANGES, VALENCIA 

In contrast with navel oranges, valencias 
grow best in a humid climate. They are pro
duced in Florida and Texas, and in the more 
humid areas of Arizona and California. In 
1964 f 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 harvest 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 requirements 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 field boxes per acre to 
63 man-hours in California with a yield of 
250 field boxes per acre. 

On nonbearing acreage, the average annual 
man-hours required ranged from 31 per acre 

in Florida to 57 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 to 40 
in California and 28 for the four States. 

ORANGES. OTHER 

Other oranges, which included tangerines, 
mandarins, and satsumas, were reported in 
Florida, Louisiana, Texas, and Arizona. In 
California, production of other oranges 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 
yield 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 
Florida. The average annual labor required 
ranged from 22 man-hours an acre in Florida 
and Louisiana to 38 in Arizona with an average 
of 23 for the four States. 

GRAPEFRUIT 

Grapefruit are produced commerCially in 
the four major citrus States--Florida, Texas, 
Arizona, and California. Florida accounted for 
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 
major factor in determining the harvest labor 
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 reponed 
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 preharvest cultural 
operations (table 15). 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. J~y 1964, however, the following 
significant labor-saving changes had been 
made in picking practices (1) a longer interval 
was allowed between picks. Where formerly 
an orchard was picked from six to eight 
times during the year, the more recent normal 
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 

clipper cuts no longer 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; 
(5) 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 5 years before com
mercial production, 50 man-hours were re
qu.ired annually. Irrigation, pruning, and 
protection from frost were responsible for 
mOE1t of the maintenance labor. 

LIMES 

Florida is the only State in which limes 
are produced commercially. Production is 
centered on the Keys ~md 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 and required 64 man-hours of 
preharvest work. Harvesting of limes is simi
lar to that of lemons in that the trees carry 
a t the same time fruit in all stages 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 scre for bearing acreage 
of limes in 1964 is given in the following 
tabulation: 

State•.............•.......... Florida 
Region.......•.•.............. Southeast 
Trees per acre ..•..•.....•...... 65 
Man-houts used. per acre 

Preharvest . . . • . • . • • • . • . • • . . . . 
Harvest 

To pick. load. and haul 1 ••••••••• 55 
To farm grade. pack. and market~ .. 73 
All harvest..•............•.. 92 

Total preharvest and harvest .•...•. 156 
Percentage of crop farm graded and 
packed.. . . • . . . . . . . . . • . • . . . • . . 50 

Yield per acre. . . . . . . • . • . . . . . . •• 9.147 

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

State ..•.•......•...........•. Florida 
Region•.•.....•...•...•...••.. Southeast 
Trees per acre ..•.•.•...•....••. 177 
Man-hours used per acre 

To establish ...............••. 43 
 
To maintain 

Years ..•.......•.•.....•.. 3 
Hours per year .........•..... 24 

Total to bearing age .•...... , .... 115 
Annual average .•......•....... 29 

1 Labor used to pick. load. and haul a ton of limes 
to storage or processor required from 0.55 to 0.65 
hour per hundredweight. 

2 Farm grading. packing. and hauling limes to 
market required from 0.75 to 0.85 hour per hundred
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 wau,ut production. 198 percent. Percent
age increases in filbert production were 
greater. but filberts comprised a very small 
part of total tree nut production. 

The culture of the four tree nuts ranges 
from the intensive cultivation of almonds and 
walnuts: in which land preparation. irrigation. 
spraying, and pruning are common operations, 
to the extensive culture of wild pecans, where 
the only labor used is in mowing, and re
mOving fallen limbs 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 very little 
labor. The average of 34 man-hours an acre 
for tree nuts was 66 man-hours less than 
the average for all fruits and nuts. Thes~ 
smaller labor requirements reflect the more 
extensive type of cultivation used and the 
lower yields of the nut crops. 

TREE NUTS 
Man-hours Used per Bearing Acre, 1964 
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ALMONDS 

Almonds are grown in several States, but 
commercial production is reponed 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 mechanization has Significantly re
duced harvest labor requirements since 1954. 
In 1964, 2.05 man-hours per hundredweight 
were used compared with 3.96 man-hours 
10 years earlier. 4 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. 

i'-lonbearing 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 
labor required. 

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

State ........................ . California 
Region....................... . Pacific 
Trees per acre ................. . 75 
Man-hours used per acre 

Preharvest .................. . 30 
 
Harvest 

To pick, load, and haul I .•....... 25 
To farm grade, pack, and market 2 •• 4 
All harvest................. . 29 

Total preharvest and harvest ...... . 59 
Percentage of crop farm graded and 
packed. . . . . . . . . . . . . . . . . . . . . . . 90 

Yield ner acre. . . . . . . . . . . . . . . . .. 1,412 

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

State ......................... California 
Region.............. ,. ......... Pacific 
Trees per acre. . . . . . . . . . . . . . . . . . 75 

4 To compare with 1964 estimates, see U.S. Depart
m,ent of Agriculture Statistical Bulletin 232, Labor 
Used for Fruits and Trees Nuts, issued in 1958. 

Man-hours used per acre 
To establish . . . . . . . . . . . . . . . . . . 35 
To maintain 

Years. . . . . . . . . . . . . . . . . . . . . 3 
Hours per year. . . . . . . . . . . . . . . 28 

Total to bearing age. . . . . . . . . . . . . 119 
Annual average . . . . . . . . . . . . . . . . 30 

1 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 
haul almonds ranged from 1.5 to 2.0 per hundredweight. 

1 An additional 0.25 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 Oregon and Washington reported 
commercial filbert production; 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 filbens 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 (table 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 5-year period. 

PECANS, IMPROVED 

Improved pecans, developed originally by 
grafting scions from wild species, made up 
approximately 31 percent of the total pecan 
production in 1964. Production of improved 
varieties were reponed in 11 States. Georgia, 
Alabama, North Carolina, South Carolina, and 
New Mexico produced more pounds of im
proved than the wild pecans. New Mexico 
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reported no commercial production of wild 
pecans. Total harvest labor requirements 
ranged from 18 man-hours per acre in South 
Carolina 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 varieties while the 
wild or seedling pecans are scattered through 
pastures, swampy areas, and even natural 
forests. Thus trees located in orchards lend 
themselves to a more organized hand or 
mechanical harvest requiring fewer man
hours per acre. The average amount of labor 
us.ed 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 required 3 man-hours 
per acre for more than 70 percent of the 1964 
crop that was prepared for market byfarmers 
or tbeir 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 bas been primarily a 
hand operation with mechanical devices used 
only to 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 
Mexico, however, use mechanical harvesters 
to advantage. 

Nonbearing acreage of improved pecans 
h~d an average of 14 trees an acre. Stands 
ranged from 11 trees an acre in the Ap
palachian and Southeast regions to 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 tbe trees to bearing age. 

PECANS, WILD 

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

of commercial importance in 10 Southern 
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, yield, 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). 
Tbe labor required ranged from 10 man-hours 
in Nortb Carolina which had a yield of 44 
pounds per acre to 31 in Florida which had a 
yield of 225 pounds per acre. For an average 
yield of 104 pounds an acre, 14 man-hours 
were required to pick, load, and haul, and 3 
man-hours were used to prepare the crop 
for market when preparation was done on 
the farm, 

WALNUTS 

Walnuts are grown commercially in Cali 
fornia and OregoI'l.; California grew approxi
mately 95 percent of the crop in 1964. A total 
of 56 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 California as compared with only 
12 in Oregon. A major reason for the differ
ence is that an estimated 90 percent of the 
California walnut orchards are irrigated, but 
very 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, raking, picking up nuts, 
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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 delivered 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 density plantings of new varieties were 
made in California with up to 70 trees per 
acre. This number was reduced by half by 
the time the trees matured. Annual labor used 
per acre averaged 26 man-hours in 1964. 
Establishment required 34 man-:-hours; yearly 
maintenance until the trees reached an age to 
be commercially productive averaged 25 man
hours per acre. 

GUIDE TO TABLES 
 

Table Page Table Pag~ 

U.S. averages: yield and labor Pears. . • • C'\ ••• · . . · . · .. . 10 33 
per bearing acre for fruits Plums . . . . · . · . .. · ... 11 34 
and tree nuts ... . . . · . · . 1 21 Prunes .. . . · . · . . . · . . .. 12 35 

Apples. . . . .... ·.. · . 2 22 Oranges (navel, valencia, and 
Apricots. . . . . . · . . . 3 24 other) . . . . · · . 13 36 
Avocados . . . · . · .. 4 25 Grapefruit... . · · .... 14 38 
Cherries, sour.. . . · . · . 5 26 Lemons . · . · 15 39 
Cherries, sweet .. · ... · . 6 27 Filberts. · · · . .. . 16 40 
Cranberries . . · . · . . . 7 28 Pecans (improved; wild) · . 17 41 
Grapes. . . . · . . ... 8 29 Walnuts · . · . · · · .. 18 43 
Peaches. .. · . · . · . 9 31 

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 ~now the amount of labor required for different size crops in other years, 
this table should prove valuable. The following example is given to show how total man-hours 
per bearing acre may be calculated for a specific year: 

Assume that apple production in 1968 is 8 percent higher than in 1964. 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 yields which vary not more than 10 percent from the 
1964 yields. For greater yield differences, the labor per unit to pick, load, 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 regional data in individual crop tables may be more applicable. 
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TABLES 

Table l.--U.S. averages: Yield and labor per beuring acre for fruits and tree nuts, 1964 
-  -  --------

Labor to pick, load, Labor to farm gl'ade, Preharvest 	 Bercen1iage
Yield per 	 and haul~ pack, and market~Orop acre labor 12er farm graded 

aore ~d pai::ked
Per acre I Per unit Per acre I Per unit 

Noncitrus: 	 Bu~ or Cwt.. Man-hours Man-hours Man-hours Man-hours Man-hours Percent 

Apples •••••••••••••••••••••••• 285 Bu. 58 44 0.2 40 0.1 41 
II ••••••••••••Apricots ......... 	 110 Cwt. 112 71 .6 63 .6 10 


•• II ••••• D ••••••Avocados •••••• 0 44 Cwt. 28 25 .6 4 .1 10 
Cherries, sour.o •••••••••••••• 68 Cwt. 23 230 3.4 30 .4 3 
Cherries, sweet ••••••••••••••• 56 Cwt 23 213 3.8 50 .9 14 
Cranberries •••••••••••••••••.• 64 Cwt. 134 28 .4 59 .9. 11 
Date~ ••••••••••••••••••••••••• 115 Cwt. 173 196 1.7 123 1.1 20 
Figs II ••••••••••••••••••••••••• 67 Cwt. 27 34 .5 34 .5 90 
Grapes •••••••••••••••••••••••• 130 Cwt. 45 46 .4 2 (2) 16 
Nectarines •••••••••••••••••••• 131 Cwt. 160 80 .6 69 .5 5 
Olives ...•.................•.. 38 Cwt. 50 94 2.5 - - 0 
Peaches .. 11 ••••- •••••••••••••••• 244 Bu. 99 48 .2 11 (2) 40 

N ..... 	 Pears ••••••••••••••. 0'.' ....... 349 Bu. 125 56 .2 39 .1 11 

Persinnnons ......................... " ... 71 Cwt. 72 77 1.1 50 .7 50 

Plums ............................. "........... 89 Cwt. 166 45 .5 59 .7 75 

Pomegranates •••••••••••••••••• 72 Cwt. 40 174 2.4 18 .2 70 

Prunes ............................. ".. 45 Cwt. 48 70 1.6 4 .1 56 


Jitrus: 

Oranges, navel•••••••••••••••• 189 Cwt. 32 53 .3 - - 0 
Oranges, valencia••••••••••••• 130 Cwt. 41 47 .4 - - 0 
Oranges, other••••••••••..•••. 104 Cwt. 31 31 .3 - - 0 
Grapefruito ••••••••••••.•••••• 206 Cwt. 83 42 .2 - - 0 
Lemons ......................... 230 Cwt. 50 184 .8 - - 0 
Limes ••••••••••••••••••••••••• 91 Cwt. 64 55 .6 73 .8 50 

Nuts: 

Almonds .•.•.••••••.••••••••••• l4 Cwt. 30 6 .4 4 .3 90 
Filberts •••••.••••••••.•••••.• 10 Cwt. 20 20 2.0 13 1.3 20 
Pecans, improved •••••••••••••• 1 Cwt. 11 12 12.0 3 3.0 74 
Pecans, wild•••••••••••••••••• 1 Cwt. 1 l4 14.0 3 3.0 52 
Walnuts ••••••••••••••••••••••• 11 Cwt. 28 28 2.0 - - 1 

~-

~ See terminology for description of labor included. 

2 Less than 0.05. 




Table 2. --Apples: Labor OOtId per acre.. by States and regions .. 19641 

Bearing acreBgP 

Labor ~er Borr!. 

State and region Trees per 
acre Preharvest To pick, 

load, 
and haul2 

Harvest 

To i"1ll'lIl 
grade, pack, 

and market' 
All 

Total 

Percentage 
of crop 

farm graded 
and packed 

Yield per 
Bcre 

Number Man-hours ~ Man-hours ~ ~ E~. Bushels 

1Iaine•••••••••••••••••••••••• 42 40 39 44 72 112 75 230 
Ne. H8I!Ipshire•••••••••••••••• 41 40 43 41 72 112 70 237 
Vermont•••••••••••••••••••••• 37 40 43 44 76 116 75 239 
l.Iassachuaetts •••••••••••••••• 46 40 46 46 76 118 70 304 
Rhode Islnnd••••••••••••••••• 38 40 44 30 59 99 50 245 
Connecticut •••••••••••••••••• 36 40 41 29 63 lOJ 75 207 
New York••••••••••••••••••••• 40 35 43 34 45 80 30 267 
New Jers<Sy••••••••••••••••••• 47 40 46 J4 70 110 65 40J 
Pennsylven1a••••••••••••••••• 40 40 43 42 56 96 30 258 
Delaware ••••••••••••••••••••• 47 40 41 32 62 102 65 216 
IoIarylBlld••••••••••••••••••••• 44 35 42 36 65 100 65 249 

l>\orthe...t ••••••••••••••••• 41 38 43 37 55 93 41 270 

II1chigBll••••••••••••••••••••• 
Wisconsin••••••.••••••••••••••• 

50 
50 

35 
30 

47 
40 

46 
22 

66 
51 

103 
81 

46 
75 

316 
143 

Uinnesota." ....•...•......•.• 60 30 4(\ 32 56 66 50 202 

La"e States ............... 50 J4 46 41 65 98 51 282 

Ohio••••••••••••••••••••••••• 36 30 40 26 60 90 76 163 
Indiana•••••••••••••••••••••• 37 40 41 31 67 107 65 229 
Illinois ..................... 46 35 39 30 55 90 55 218 
Iowa ......................... 45 35 35 17 50 65 90 126 
IoIissouri. •••••••••••••••••••• 45 45 40 27 60 105 75 202 

Corn Belt••••••••••••••••• 41 35 40 27 60 95 74 199 

Kanaas." •••••••••••••• "•••••• 36 40 40 24 44 64 15 160 

Northern Plains ••••••••••• 38 40 40 24 44 64 15 160 

Virginia..................... 43 60 42 46 62 122 43 245 
'IIes1:; Virginia•••••••••••••••• 41 50 38 45 60 110 50 270 
North Carolina............... 44 65 35 24 42 107 30 130 
Kentuc1<y ••••••••••••••••••••• 40 65 31 17 39 104 50 115 
Tennessee •••••••••••••••••••• 43 60 27 11 36 96 60 77 

AppalAChian••••••••••••••• 43 58 39 35 56 114 45 219 

Arkansas ••••••••••••••••••••• 47 40 26 16 39 79 70 93 

Delta States •••••• : ••••••• 47 40 26 16 39 79 70 93 

liontBllll. • • • • • • • • • • • • • • ••••••• 62 80 26 10 JO lID 40 70 
Idaho•••• '" ••••••••••••••••• 73 60 46 58 92 172 80 304 
Colorado ••••••••••••••••••••• 67 100 46 59 93 193 80 304 
New J.lexico•••••• o •••••••••••• 49 60 38 29 60 140 75 152 
Utah......................... 70 100 41 27 52 152 40 188 

Mountain••••••••••••.••••• 64 89 43 45 77 165 72 240 

Washington••••••••••••••••••• 59 110 52 51 55 165 5 368 
Oregon....................... 
California••••••••••••••••••• 

75 
66 

125 
90 

45 
59 

43 
43 

47 
71 

172 
161 

5 
29 

300 
567 

Pacifi"................... 62 107 53 49 58 165 10 410 

Un!ted States ••••••••••• 48 58 44 40 58 116 41 285 

See footnotes at end of table. 
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Table 2.--App1cs, Labor used per acre, bV States and regions. 1964\--cOIltinued 
 

Nonbesring Ilcreage 
 

Total labor 
Trees per Labor per aeX'! Labor per acre 

State and region TllDe to maintain per acre to Annual a~eT88e 
acre to establish to maintain bearing a,:e 

~ 
l!!!!!!!!!!: ~ !!!!:!. ~ ~ ~ 

~............................ 46 :n 5 Z7 172 29 
It... HBlIIpshire•••••••••••••••••••• 45 37 S 2S 162 27 
Vermont•••••••••••••••••••••••••• 41 37 .5 Z7 172 29 
LIossachusetts •••• , ••••••••••••••• 49 35 6 26 191 27 
Rhode Island••••••••••••••••••••• 41 ;15 .5 20 lJ5 22 
Connecticut •••••••••••••••••••••• 41 35 5 26 16S 28 
New york••••••••••••••••••••••••• 48 J4 6 25 184 26 
New Jersey••••••••••••••••••••••• 49 :J4 .5 25 159 26 
Pennsylvania••••••••••••••••••••• 42 35 :; Z7 170 28 
Ilelll.are••••••••••••••••••••••••• 49 36 .5 25 161 27 
1IBry1and••••••••••••••••••••••••• 46 36 5 2S 161 27 

Northeast••••••••••••••••••••• 46 35 5 26 17S 27 

Ill.chigan••••••••••••••••••••••••• 54 37 6 27 199 28 
 
.isconsin•••••••••••••••••••••••• S6 41 6 25 191 27 
 
UiJ:ulesota .......................... • ' .................... 66 41 2S 191 27 
 

Lake States ••••••••••••••••••• 5S 38 " 6 27 197 28 

Oll1o..........................-. ........................................ ~ ......... 41. 34 5 Z7 169 28 
 
Indians•••••••••••••••••••••••••• 40 :J4 S 27 169 28 
 
Illinois ••••••••••••••••••••••••• 51 44 5 25 169 28 
 
Iowa••••••••••••••••••••••••••••• 48 36 5 25 161. 27 
 
llissouri. •••••••••••••••••••••••• 47 36 5 25 161 27 
 

Corn Belt. ••••••••••••••••••••• 45 37 S 26 167 28 

I".nnsas ••••••••••••••••••••••••••• 41 37 5 24 157 26 

lkIrthern P1aiM ••••••••••••••• 41 37 S 24 1.57 26 

Virginia••••••••••••••••••••••••• 46 34 6 20 l54 22 
 
West Virginia•••••••••••••••••••• 44 :J4 6 18 142 20 
 
North Carolina ... .. " .......... ~ .................. 47 :J4 5 19 129 22 
 
Kentuclly••••••••••••••••••••••••• 1\2 36 S 19 lJl 22 
 
TeIUleBsee ............................ I .................. 45 36 5 19 lJ1. 22 
 

Appalachian••••••••••••••••••• 46 34 6 1.9 1.42 22 

Arkansas ••••••••••••••••••••••••• 49 36 5 29 181 10 

Ilelt.a States•••.•••••••••••••• 49 .36 .5 29 181 30 

IbItana•••••••••••••••••••••••••• 68 49 4 35 189 :38 
 
Idaho•••••••••••••••••••••••••••• n 43 4 35 183 37 
 
Colorado ................. 1- ............................ 73 46 4 35 186 37 
 
New Mexico••••••••••••••••••••••• :'>7 4~ 6 35 253 36 
 
Utah ••••••••••••••••••••••••••••. 76 43 .5 26 173 29 
 

\&)lJntain...................... 70 44 5 33 199 35 
 

washington....................... 74 45 6 35 255 36 
 
Oregon............................. 80 49 7 3<) 322 40 
 
California....................... 74 46 6 25 196 28 
 

Pacif!"••••••••••••••••••••••• 74 46 6 31 234 3J 

United Statea ••••••••••••••• ~7 39 6 27 191 29 

1 The labor sha." In this table involvea JIlIln-hour requirements J:or both standard nnd dwarf varieties. Both are also represented in trees per 
'ere .b)' weighting the acres of each to obtain an average••ith the exception of California, the 1964 Census WBS used to obtain production. 
Ille d~rived yield per ere sholm rep"",ents all. varieties of both standard and dwarf trees. 

2 The. number of bour•. needed to pick, load, and haul 8 buahe1 of apples to storage or processor ranged fran 0.10 to 0.40 depending on ml1l1)l' 
factors, the most important of which was yield per acre. Iechanica1 harvesters were used little in 1964 and only in an experin;ental way. How
ever, innovations such as tractor forklifts, hydraulic platforms, and bulk boxes contributed substrlntially in reducing the amount of labor 
neccssru-y. '!he range in hours per bushel with different yields was as J:ollows: 

Yield per acre--bushela lIan-hours per buahel 
LeSs thrln 50 - 0.40 
50-99 .30-.40 

100-199 .20-.30 
200-299 .15-.20 
300-499 .10-.1.5 
500 and over •10 

J Apples that were fann graded, pncked, and hauled to market usunlly required an add!tional 0.10 to 0.20 hour of labor per buahel. In 
States where prepackaging is done at flU'lll levels, the upper range would be applicable; in Ststes where a minimum of grading is done and bull< 
containers are used, the lower range would be IIIOX'! appropriate. 






Table 3.--Apricots: Labor used per acre, by states and regions, 1964 

Bearing acreage 

Labor per acre 

Percentage 
of crop Yie1d per 

Harvest 
Trees perState and region farm graded acreTo farmacre Preharvest To pick, Total and packed 

10ad, grade, pack All 
tand haull. and market 

Nmnber Man-hours Man-hours Man-hours Man-hours Man-hours Percent Pounds 

utah................. 96 63 53 25 64 147 42 ~,655 


Mountain••••••• '" 96 83 53 25 64 147 42 6,655 

Washington••••••••••• 95 91 c9 -- 69 160 1(',645 
California••••••••••• 90 113 71 65 78 191 10° 11,101 

Pacific ••••••••••• 90 112 71 63 77 189 10 11,085 

United States ••• 90 112 71 63 77 189 10 11,019 

Nonbearing acreage 

Tota1 laborTrees per Labor per acre Time to Labor per acreState and region per acre to Annual averageacre to cstablish maintain to maintain bearing age 

Man-hours 
tlmnber Man-hours Years Eer ;tear Man-hours Man-hours 

Utah ••••••••••••••••• 96 46 3 41 169 42 

Mountain••.•••• '" 96 46 3 41 169 42 

Washington••••••••••• 95 52 4 45 232 46 
Callfornia•••••••••.• 90 35 4 42 203 41 

Pacific ••••••••.•• 90 36 4 42 205 41 

United States ••• 90 36 4 42 205 41 

~ The number of man-hours necessary to pick, load, and haul a hundredweight of apricots varied with yield &s 
shown below: 

Yield Eer acre--hundredweight Man':hours Eer hundredweight 
(fresh weight) 

Under 50 0.90 
50-69 .80 
70-89 .70 
90-110 .65 
110 wld over .60 

2 Labor to cut, dI~, and pack apricots for the dried market required 0.40 to o.(~ hours per hundredweight on a 
fresh-weight basis. Six pounds of fresh apricots are equivalent to 1 pound of the dried fruit. 
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Table 4.--Avocados: Labor used per acre, by States and regions, 1964 

Bearing acreage 

Labor per acre 

PercentageTrees Harvest YieldState and region of crop
per Pre- To farm 	 farm graded per 
acre to pick, 	 Total acreharvest grade, 	 and packed 

load, 	 Allpack, andand haull. market2 

~ 	Man-hours Man-hours Man-hours Man-hours Man-hours Pounds~ 

Florida ••••••.•••••• 70 42 31 21 42 84 50 5,204 

Southeast•••••..• 70 42 31 21 42 84 50 5,204 

California•.•••••••• 92 25 24 -- 24 49 a 4,270 

Pacific.••.•.•.•• 92 25 24 -- 24 49 a 4,270 

United. States .• 88 28 25 4 27 56 10 4,450 
Nonbearing acreage 

Trees Labor per Time Labor per Total labor 
State and region per acre to to acre to per acre to Annual 

acre establish maintain maintain bearing age average---_.. ..-- -~--<....,"-. ..--- 

Man-hours 
Number Man-hours Years Eer ;tear Man-hours Man-hours 

Florida............. 70 52 5 30 202 34 

Southeast••••.. " 70 52 5 30 202 34 

~alifornia .•••••••.. 100 6S 5 40 268 45 

Pacific .•.••••••. 100 68 5 40 268 45 

United States •• 97 66 5 38 258 43 

1. The number of man-hours required to pick, load, and haul a hundredweight of avocados to storage or processor 
depended mainly on yield per acre as is indicated in the following ranges: 

Yield per 	 acre--hundred~eight Man-hours per hundredweight 
Under 40 0.40 
40-49 .50 
50 .. 59 .60 
60-69 .70 
70 and over .75 

2 Farm crews spent 0.10 to 0.15 hour per hundr~dweight to grade, pack, and haul the crop to market. 
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Bearing acreage 

Labor per acre 

Pl>rcentageHarveststate Trees Yieldof crep
and per perPre- To farm fann

region acre To pick, Total acreharvest grade, graded and 
10!1d All

]lIlck, and packed
and haul1 

me.rket2 

1oIan- 1oIan- 1oIan- J.Ia:a- I/an
hours hours FOunds~ ~ ~ ~~ 

~"" york••••••••••••••••••.• 87 18 233 52 2J4 252 2 7,fYl3 
pennsylvania•••••••••••••••• 89 )0 275 72 284 314 12 9,179 

Nortbeast••••••••••••.••• 88 22 246 58 249 271 5 7,717 

ltichigan•••••••••••••••••••• 95 22 232 55 233 255 1 7,410 
I1sconsin••••••••••••••••••• 100 29 223 40 225 254 5 4,967 

rake states•••.•••••••••• 96 23 231 53 232 255 2 7,025 

Ohio•••••••••••••••••••••••• 70 33 212 41 217 250 12 5,308 

Corn Belt•••••••••••••••• 70 33 212 41 217 250 12 5,308 

IIcntana••••••••••••••••••••• 100 19 190 -- 190 209 0 3,334 
Idaho••••••••••••••••••••••• 100 18 269 31 273 291 13 6,115 
C010rudo•••.•••••••••••••••• 100 20 195 19 197 217 13 3,676 
Utah•••••••••••••••••••••••• liO 19 170 16 171 190 5 3,097 

lb.ultain•• , •••••••••••.•• 105 19 189 16 191 210 11 3,575 

'fullington•••••••••••••••••• 90 33 223 -- 223 256 0 1.,363 
Oregon•••••••'•••••.••••••••• 65 25 172 -- 172 197 0 3,252 

Pacific•••••••••••••••••• 68 26 178 -- 178 204 0 3,373 
Uni':.ed states .••••••••• 93 23 230 50 232 255 3 6,840 

Nonbearing acreage 

State Trees Labor per Time Labor per Total labor 
Annual

and per acre to to acre to per acre to averageregion acre establl.h ....intBin maintain bearing age 

lIan-hours 
Huaber Years~ ~ ~ ~ 

N"" York•••••••••••••••••••••••• 98 53 3 30 143 36 
 
Pl>nnsy1vania................... . 97 34 3 47 175 44 
 

Northeast................... . 98 47 3 36 153 39 
 

ltichigan....................... . 99 55 3 47 196 49 
 
'fiscansin...................... . 109 58 3 51 2li 53 
 

rake states................ .. 100 55 3 1,7 198 49 
 

Ohio........................... . 70 44 3 47 185 46 
 

Corn Belt................... . 70 44 3 47 185 46 
 

IIcntana........................ . liO 69 4 54 285 57 
 
Idaho•••••••••••.•••••••••••.••• no 69 4 54 285 57 
Colorado....................... . 103 74 4 58 306 61 
Utah........................... . 115 63 4 60 303 61 

Ib.uItBin.................... . 109 68 4 59 303 61 
 

'fashington•••••••••••••••••••••• 96 55 4 54 271 51, 
Oregon......................... . 69 55 4 54 271 54 

Pacific ..................... . 72 55 4 54 271 54 

United States ....•.......•. 98 54 3 46 201 48 

1 Labor used to pick, load, and haul a ton of srJUr cberries depended on IIIB!lY factors. The two Il1081. important "ere mechanization of harvest 
and yield per acre. labor used per acre with different yields and ,,1th the level of mechanization of 1%4 "as as follows: 

Yield ner acre-hundredweight Wan-hours per hundredweight 

Under 30 6.0 
30-49 5.0-6.0 
50-69 3.7-5.0 
70-89 3.1-3.7 
90 and over 3.0 

2 , ...... crew USed additior.al labor to grade, pack, and haul to market the 3 percent of the 1964 crop that "as .aId fresh. This labor re
quiftld 0.40 to 0.60 hour per hundredweight. 
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Toble 6.--Cherries, sweet: Labor used per acre, by states and regions, 1964 

Bearing acreage 

Labor pRr Bcre 

Harvest Peraentage 
Trees per of arop Yield perstate and region aore farm graded acre

Prehe.rvest To pick, To farm Total and packed
load, grade, pack, AU 

and haul' and market2 

NWIlber !.fan-hours !.fan-hours ~ lIan-h0!!ls ~ ~ ~ 

New york•••••••••••••••••••• 56 12 22!l 77 240 252 15 6,003 
Pennsylvania•••••••••••••••• 45 22 167 45 174 196 15 3,477 

Northeast •••••••••••••••• 53 15 211 68 221 236 15 5,286 

IIichigan•••••••••••••••••••• 77 16 218 70 228 244 15 5,465 

Lake States •••••••••••••• 77 16 218 70 228 244 15 5,465 

IIontsna••••••••••••••••••••• 75 25 203 50 213 238 20 5,081 
Idaho••••••••• 0<••••••••••••• 50 23 178 41 186 209 20 4,126 
Colorado .................... 70 27 255 73 270 297 20 5,368 
Utah•••••••••••••••••••••••• 70 25 163 35 170 195 20 3,477 

lIountain................. 65 25 180 42 188 213 20 4,045 

WllShington.................. 62 35 261 - 261 296 0 7,464 
Ol:egOtl•••••••••••••••••••••• 68 26 200 55 206 232 10 5,406 
California•••••••••••••••••• 68 22 206 56 217 239 20 5,580 

Pacific•••••••••••••••••• 67 26 217 43 224 250 12 5,598 

United States.......... 68 23 213 50 221 244 14 5,630 

Nonbearing acreage 

State and region Trees per acre Isbor per acre 
to es tablish 

Time to 
maintain 

labor per acre 
to main~ain 

Total labor 
pel" acre to 
bearing age 

Annual average 

!.fan-hours 
Number Years per year ~~ ~ 

Ne.. york......................... 60 53 3 30 14> 36 
Pennsylvania ••••••••••••••••••••• 50 J4 3 47 175 44 

Northeast ..................... 57 48 3 35 152 38 
 

lIiehigan......................... 83 38 3 47 179 45 
 

Lake states................... 83 38 3 47 179 45 
 

AIontana ...... ~ .......................................... 83 72 4 54 288 58 
 
Idaho............................ 56 59 4 51 263 53 
 
Colorado......................... 80 75 4 57 303 61 
 
Utah............................. 73 55 4 53 267 53 
 

M:Juntain...................... 72 62 4 53 275 55 
 

WllShington....................... 76 59 :; 81 464 77 
Oregon••••••••••••••••••••.•••••• 74 52 5 74 422 70 
California ....................... 71 40 5 40 240 40 

Pacifia....................... 74 51 5 67 386 64 
 

United states ............... 75 49 4 60 289 58 
 

, Labor requirements are sCll]!)what higher for harlresting sweet cherries than ror harvesting sour cherries because the trade demands bruise
free fruit dth stems attached, Labor used to pick, load, and haul sweet cherries to storage or processor for different yields ..as as 
foU."".: 

Yield per acre--hundredweight !.fan-hours per hundredweight 
Under 30 5.0 
30-49 4.0-5.0 
50-69 3.7-4.0 
70-89 3.3-3.7 
90 and over 3.3 

2 Labor used to farm grode, poak, and haul the arop to market ronged frOJll 0.7 hour per hundredweight in the west to 1.0 hc>ur in the Fast. 
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Table 7.--Cranberries: lAhar used per acre, by States and regions, 1964 

Bearing acreage 

Labor per acre 

Percentage
Harvest of crop farm Yield perState and region Preharvest To pick, 	 graded and . acre

load, 	 To farm 	 packedTotaland haull. 	 grade, pack, All 
and market2 

, 
Man-hours Man-hourI Man-hours Man-hours Man-hours Percent 

lOO-lb. 
barrels 

Massachusetts •••••••• 1;17 37 .58 43 180 10 .58 
New Jersey••••••••••• 1.53 30 44 30 183 1. 44 

Northeast ••••••••• 141 3.5 .5.5 40 181 10 .5.5 

Wisconsin••••••..••••• 100 .50 93 69 169 20 93 

Lake states ••••••• 100 .50 93 69 1.69 20 93 

W.uhington••••••••••• 
Oregon••••••••••••••• 

170 
140 

42 
38 

--
42 
38 

212 
178 

0 
0 

72 
60 

Pacific ••••••••••• 1.59 41. - 41 1.99 0 68 

- United States ••• 1.34 28 .59 46 180 1.1 64 

Nonbearing acreage 

state and l.~gion Labor per acre 
to establish Time to maintain 

Labor per acre 
to maintain 

Total labor per 
acre to bearing 

age 
Annual average 

Man-hours. 
 
Man-hours Years per year Man-hours Man-hours 

USSsachusetts •••••••• 42.5 3 68 629 lJi7 
New Jersey••••••••••• 434 3 76 662 166 

Northeast ••••••••• 427 3 70 637 1..59 

Wisconsin•••••••••••• 42.5 3 68 629 1.57 

Lake States ••••••• 42.5 3 68 629 1.57 

Washington••••••••••• 434 3 76 662 166 
Oregon............... 434- 3 76 662 166 

Pacific ••••••••••• 434 3 76 662 166 

United States ••• 427 3 70 637 1..59 

.I. By 1964, machines had eliminated two":thirds of the hand labor but hand scoopers were still needed for picking 
along ditches and uneven terrain where machines could not operate. Hand labor was also used in loading, wheeling off, 
and loading and unloading the berries. Man-hour requiremen's per barrel were as follows: 

Yield per acre--barrels 	 Man-hours per barrel 
40 and under 	 0.70 
40-49 .6.5-.70 
.50-69 .60-.6.5 
70-89 •.5.5-.60 
90-109 •.53- •.5.5 

110 and over •.50 
2 If a grower screened and cleaned his berries before he delivered them to a processor, an additional 0 • .50 to 1.0 

hour of labor per barrel was used. Farm grading, packing, and hauling to market usually required l.0 hours of labor 
per barrel. 
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Table 8.--Grapes: Labor used per acre, by states and regions, 1964 

Bear:l.ng acreage 

Labor per acre 

state 
and 

region 
1 

Vh1.es 
per 
acre Fre

harvest To pick.. 
load.. 

BDd haul l 

Harvest 

To farm 
grade, 

pack, and 
market2 

All 
Total 

Percentage 
of crop 
farm 

graded and 
packed 

Yield 
per 
acre 

llan- Man- Man- Man- Man-
Number hour a ~ hours ~ ~ ~ ~ 

Nelf york•.••••••••••• 
New Jersey•••••••.••• 

. Penneyl vania .•••••••. 

675 
550 
595 

67 
61 
60 

63 
49 
65 

19 
13 
20 

64 
52 
66 

131 
113 
126 

3 
21 
5 

7,769 
5,392 
7,971 

Northeast •••••••.. 657 65 63 19 64 130 4 7,809 

Michigan••••••••••••• 440 63 58 18 59 122 5 7,176 

Lake states .••••.. 440 63 58 18 59 122 5 7,176 

Ohio••••••••••••••••• 600 58 56 18 58 116 9 6,960 
Iowa••••••••••••••••• 500 58 35 10 40 98 45 3,536 
Missouri. ............ 500 58 50 15 51 109 5 5,510 

Corn Belt......... 578 58 54 17 56 114 9 6,538 

North Carolina•••••.• 250 41 105 9 107 148 18 2,922 

Appalachian.•••..• 250 41 105 9 107 14S 18 2,922 

South Carolina••••.•• 410 41 153 - 153 194 0 4,850 
Georgia••••••••••••.• 190 41 46 - 46 87 0 1,125 

Southeast•..•.•.•. 378 41 124 - 124 165 0 3,850 

Arkansas•.••••.•...•• 540 65 158 12 159 224 7 5,428 

Delta States ••.••. 540 65 158 12 159 224 7 5,428 

Arizona•••••••••.•••. 480 53 34 2 35 88 45 3,529 

Mountain...••••••• 480 53 34 2 35 88 45 3,529 

Washington•••.•..••.• 
California••••••••••• 

570 
505 

55 
42 

64 
43 

-
-

64 
43 

119 
85 

0 
0 

13,081 
13,827 

Pacific ••••.••.••• 506 42 43 - 43 86 0 13,832 

United States •.• 514 45 46 2 46 91 16 12,957-

See footnotes at end of table, page 30. 
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Table 8. --Grapes: labor used per acre, by states and regions, 1964--Continued 

Nonbearing acreage 
 

state Vin@s labor per Time labor per Total labor 
 Annual
and per acre to to acre to per acre to averageregion acre establish maintain maintain bearing age 

Man-hours 
Nu.mber Man-hours Years Eer 'lear Man-hours Man-hours 

IIe:;r york•••••••••••• 691 178 2 87 352 117 
New Jersey•••••••••• 567 166 2 80 326 109 
Pennsylvania••.••••• 616 172 2 83 338 113 

Northeast •••••••• 662 176 2 85 347 115 

Michigan ............ 550 155 2 72 299 100 

Lake states •••••• 550 155 2 72 299 100 

Ohio•••••••••••••.•• 612 161 2 80 321. 107 
Iowa••••••••••••••.• 510 161 2 80 321 1")7 
Missouri ••••.••••••. 510 161 2 80 321 107 

Corn Belt••••••.• 576 161 2 80 321 107 

North Carolina ..•••• 295 103 2 60 223 74 

Appalachian••.... 295 103 2 60 223 74 

South Carolina.••••• 484 109 2 63 235 78 
Geol."gia••••.••.••.•. 204 109 2 60 229 76 

Southeast•••••••• 311 109 2 61 231 77 

ArkanasB••••••••.••. 510 138 2 78 294 98 

Delta States ••.•. 510 138 2 78 294 98 

Arizona .............. 498 62 2 64 190 63 

IiiJuntain••.•••••• 498 62 2 64 190 63 

.ashington.•..••...• 580 62 2 80 222 74 
California.••••••••• 515 55 2 57 169 56 

Pacific •.••••••.• 517 55 2 57 170 56 

United States .. 521 68 2 62 192 64 

~ The nw-ber of man-hours required to pick, load, and haul a hundredweight of grapes to storage, packing shed, or 
proce8sir~ plant depended on many factors. Two important ones were yield per acre and type of grape. labor require
aents tor picking, loading, and hauling to storage or processor were as follows, with higher labor requirements in 
the South reflecting the influence of the muscadine t~ of grapes'. " ." ." --

East South West 
,Yield per aore-

hUndredweight WineRaisin 1 Table 1All types All types gralles grapes grapes 

Hours Eer hundredweight 

l.26 4.05 0.59 0.65 0.54 
20-39••••.•.•••. l.08 3.60 .54 .63 
10-20•.••..••••• 

.45 
40-59•••.••••••• .90 3.15 .54 .61 .36 
60-79•••••.••••. .81 2.83 .49 .58 .27 
80-99•...•.•..•• .63 2.55 .45 .55 .24 

100-119•••.••.•.. -- -- .40 .53 .22 
120-139••••••••.• -- -- .36 .49 .20 
140 and over•••.. -- -- .31 .45 .20 

2 Farm grading and packing labor ranged from a high of 0.20 hour per hundredweight in the East and South to a low 
of 0.05 hour per hundredweight in the West. 
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Table 9.-Peaches: Labor used per acre, by states and regions, J964 

Bear:l.ng acreage 

Labor per acre 

State 
and 

region 

Trees 
per 
acre Pre

harvest To pick, 
load, 

and haul~ 

Harvest 

To farm 
grade, 

pack, and 
market 2 

AU 
Tota~ 

Percentage 
of crop 

farm 
graded and 

packed 

Yield 
per 
acre 

Number J.!an-hours J.!an-hours Man-hours J.!an-hours Man-hours ~ Bushels 

New Hampshire•••••••• 
Massachusetts •••••••• 

80 
86 

45 
47 

63 
39 

45 
31 

1.04 
61 

lAS 
108 

90 
70 

226 
155 

Rhode Island••••••••• 90 45 43 33 68 113 75 167 
Connecticut••••.••••• 90 45 40 34 67 112 80 172 
New york••••••••••••• 
New Jersey•••••.••••• 
Pennsylvania•••••.••. 
Delaware••.•••••.•.•• 

90 
90 
75 
90 

43 
57 
45 
49 

43 
53 
47 
69 

20 
30 
25 
55 

61 
74 
64 
83 

104 
131 
109 
132 

90 
70 
70 
25 

134 
203 
167 
276 

Maryland••••.•••••••• 80 49 53 40 81 130 70 177 
Northeast•••••••.• 83 49 49 28 69 118 72 178 

Michigan•••• " •• '" •• 90 59 45 24 58 117 55 162 
Lake States..•.•.• 90 59 45 24 58 117 55 162 

Ohio•••••••••..•••••. 
Indi!UlR•..•••.••.•••• 

85 
75 

53 
49 

39 
46 

25 
34 

59 
75 

112 
124 

80 
84 

126 
170 

I~IXlis............. 68 53 38 30 62 115 80 150 
ltissouri••••••.••••.• 70 46 37 22 55 101 80 1l.4 

Corn Belt•••••.••• 75 .51 39 27 61 112 81 137 
Kansas............... 80 50 34 15 40 84 40 90 

Northern Plains••. 80 50 34 15 40 84 40 90 
Virginia..••.•.•••.•. 8.5 58 46 26 64 122 70 171 
Vest Virginia••••.••• 80 .53 46 34 70 123 70 183 
North Carolina••.•••. 93 58 15 6 19 77 70 29 
Kentucky•••••..•.•••• 75 53 38 32 63 116 78 150 
Tennessee............ 90 58 39 33 68 126 89 156 

Appalachian.•••••• iS7 57 32 20 47 104 72 113 
South Carolina••.•... 95 68 18 5 20 88 50 33 
Georgia•..••.•.•...• , 90 68 21 6 24 92 50 42 
Alabama•••...••...••. 106 87 14 5 18 105 75 27 

Southeast•........ 94 70 19 5 21 91 52 36 
Mississippi.••.••.••. 
Arkansas............. 

50 
80 

63 
65 

23 
40 

10 
26 

30 
60 

93 
125 

70 
75 

46 
106 

Louisiana.•••••.•.... 85 78 44 30 65 143 70 142 
Delta States•..•.• 74 66 37 23 54 120 73 97 

Oklahoma..•.•...•...• 60 63 30 13 39 102 70 67 
Texas.•....•.••....•. 70 63 28 30 55 118 90 69 

Southern Plains..• 68 63 28 27 52 115 86 69 
Idaho•.•••.••....•.•. 108 96 52 41 57 153 12 207 
Colorado•••.••.•.••.. 105 92 42 24 45 137 14 163 
Utah•••.•••••••••..•• 110 100 41 25 51 151 41 131 

Mountain.•..•••..• 107 94 44 27 49 143 21 163 

Washington•.•••.•••.• 
Oregon••••..••.•••..• 

85 
85 

193 
200 

64 
44 

25 
24 

65 
47 

258 
247 

5 
14 

238 
115 

California•...••••..• 103 160 80 - 80 240 0 534 
Pacific•...••••..• 101 163 78 2 78 241 1 504 

United States... 92 99 48 11 55 155 40 244 

See footnotes at end of table. 

31 



Table 9.--Peaches: Labor used per acre, b,y States and regions, 1964--Continued 

Nonbearing acreage 

State Trees Labor per Time Labor per Total. labor Annual
and per acre to to acre to per acre to averageregion acre establish maintain maintain beariDg age 

!.Ian-hours 
~ Man-hours.Man-hours Years per year ~..!! 

Ne_ Hampshire•..••••. 90 53 4 72 	 341 68
Massachusetts•••••••• 94 54 3 56 222 56
Rhode Island••••••••• 99 50 3 40 170 	 42
Connecticut••••.••••• 92 54 3 54 	 216 54
Ne_ york••••••••••••• 97 57 3 	 54 219 55
Ne. Jersey••••..•.••• 94 	 355 45 	 190 4a
Pennsylvania.•..•.••• al 57 3 37 168 	 42
Delaware.•••••••••••• 94 55 3 	 42 181 45
Maryland•••••••••••.. 94 55 3 45 190 48 
 

Northeast•.•••••.• a9 
 56 3 43 186 47 
 
llichigan.••..•••••••• 97 5'1 3 
 4a 201 50 
 

Lake States••..••• 97 57 3 
 48 201 50 
 
Ohio••• '" .•••..•.••. 
 a5 53 3 48 
 197 49Indiana•••.••....•••. a4 50 3 	 50 200 50
Illinois••••••.••..•• 72 53 3 
 50 203 51Missouri. ............ 76 
 48 3 51 201 50 
 

Corn Belt...•.••.• 
 al 52 3 49 
 20a 50 
 
Kansas••.•.•••.•.•.•. 
 ao 50 4 50 
 250 50 
 

Northern Plains .•• ao 
 50 4 50 250 50 
Virginia••.•.•••••••• a7 22 3 18 76 	 19West Virginia•••••••• 80 40 4 	 14 96 19North Carolina••••••• 98 23 3 	 22 89 22Kentucky••.••••.•.••• 78 21 3 21 84 21
Tennessee•••••••.•.•. 94 18 3 19 75 19 

Appalachian••..••• a8 26 3 19 85 20 
South Carolina••••••• 99 24 3 22 90 22Georgia.•.•.......... 94 24 3 	 23 93 23 

16 17Alabama••.•..•••••••• 106 20 3 	 6a 
Southesst•...•...• 97 24 3 22 90 22 

Mississippi••..••..•. 52 15 	 3 19 72 18 
Arkansas•..•.••••••.. 85 20 3 	 20 	 80 20
Louisiana•.•..••.•.•• a8 20 3 20 ao 20 

Delta States•..••• 76 19 3 20 78 20 
Oklahoma.•.•.•••...•. 67 20 3 16 68 	 17
Texas••••••.......•.. 70 25 3 23 94 
 24 
 

Southern Plains.... 70 
 24 3 22 90
 23 
Idaho.•••............. 118 64 3 46 202 50
Colorado.•.••..•...... 110 80 3 56 248 62 
Utah.••..•..•....•••.. 115 60 3 37 171 43 
 

Mountain........... 
 112 72 3 55 
 237 59 
Washington•...•.•...•. 85 68 3 	 41 191 48Oregon•.•.......•.••.• 
 90 64 3 	 44 196 49California.••.••...•.• W3 48 3 37 159 40 

Pacific.•.....•...• Wl 50 3 38 163 41 
United States •..• 92 43 3 	 35 148 37 

~ The number of man-hours required to pick, load, and haul a bushel of peaches to storage or processor was deter.mined 
by many factors. One of the IOClst important factors was yield per acre. The ~ange in hours per bushel with different 
yields ..as as follows: 

Yield per acre--bushels Man-hours per bushel 
Less than 50 0.50-.60 
50- 99 .40-.50 

100-149 .30-.40 
150-299 .25-.30 
300-399 .20-.25 
400 and over .15-.20 

2 Peaches usually required an additional 0.10 to 0.15 hour of labor per bushel to farm grade, pack, anrl haul to msrke'~. 
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Tebl.. 10.-Pears: lJlbor used per.aore,. by states and :regions, 1964 

Bearing acreage 

lJlbor per acre 

state Trees Jlarvest Percentage 
of crop Yield 

and 
r.e&lon 

per 
acre 

Pre
harveat To pick, 

load" 
",'011 haul1 

To f8l"lll 
grade, 

-pack, and 
market' 

All 
Total 

fam 
gndedand 

packed 

per 
acre 

lIan-hours Uan-houra lIan-hours~ ~ ~ ~ ~ 
Connecticut••••.•..•••.•••. ,. 73 26 40 )0 55 81 50 164 
Nell york••••••••••••••••••.•• S4 28 46 22 54 82 35 176 
PeIl!lB:11'r..ru.s••••••••••••••••. 65 27 39 17 45 72 34 139 

Northeast................. 79 28 4/. 22 52 80 36 167 

Michigan••••••••••••••••••••• 90 28 43 19 49 77 30 161 

Lake states ............... 90 28 43 19 49 77 30 161 
 

TeltnB........................ 50 2/, 22 6 23 47 20 40 
 

Southern Plains ........... SO 24 22 6 23 47 20 40 
 
Idaho...................... ,. 108 157 48 35 60 217 35 192 
 
Colondo..................... 95 157 57 ;36 70 227 35 303 
 
Utah......................... 100 143 49 26 S8 201 35 219 
 

Itluntain.................. 99 lSI 52 ;11 63 214 35 249 
 

1Iashington • .................. 98 172 48 24 49 221 :; 198 
Oregon~ ••• ,..,..,. •• ,. *.,. .... ",..,.. 92 164 57 36 61 225 10 302 
California................... 100 125 65 56 68 193 5 485 

Fecitic................... 75 146 59 43 61 207 6 369 
 

Uili ted st~t.es........... 93 125 56 39 60 185 II 349 
 

Nonbearing acreage 

Total laborlabor per a.:re Labor per acre
State and region Trees. per acre Time to maintain per acre "to Annual. averageto eetablish to maintain 

bearing age 

~ 
~ ~ ~years per year Uan-hours 

Ool:u;Iecticut.................... , • 79 52 6 21 178 25 
 
!lew york....................... ,. 91 65 6 23 203 '29 
 
PenIlsy1vania..................... 69 60 6 22 192 27 
 

Northeast..................... 85 64 6 23 200 28 
 

Michigan......................... 91 55 6 28 223 32 
 

Lake states................... 91 55 6 28 223 32 
 

Texaa ............................ 50 47 6 23 185 26 
 

Southern Plains ............. 50 47 6 23 185 26 
 

Idaho............................ 108 100 6 47 382 55 
 
Colorado•..•.• 4o •••• ~ ... '- •••••••••• 99 95 6 47 377 54 
Utah............................. 104 80 6 32 272 39 
 

Iblntain..... , ................ 101 92 6 44 356 51 
 

'8.Bhin,gton~ •• 1 .............................. 126 92 6 4J 350 50 
 
Oregon........................... 85 74 6 47 356 51 
 
California....................... 102 60 6 3~ 270 39 
 

Pe.cHic•••••• '" •••••••••••••• 102 71 6 40 3U 45 

United states............. " 99 68 6 37 288 42 
 

1 The nlllllber ot man-bours required to pick, load, and haUl a bushel of pears to storage or procesaor depended pr:!marily on 7ield per acre. 
The range in hours I"'T bushel rlth different yields 1mB as foU""s: 

Yield per Ilcre__bWlhels 1I&1l-hotira per bushel 
Under 50 0.50-.60 

50-99 .35-.50 
100-149 .:l0-.35 
150-199 .25-.30 
200-299 .20-.25 
300-399 .i5-.20 
400 and over .10-.15 

2 Peara that were (ann graded, pacJred, and haUled to marJret usually req)lired "" Ild<1~tionsl 0.10 to 0.20 hour per bushel, depending on the 
erlent of grading and the efficiency of the packing operation. 
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Table ll.--Plums: Labor used per acre, by Statea and regions, 1964 

Bearing acreage 

Labor per acre 

Harvest Percentage
Treea per Yield perstate and region of crop. 

acre graded and lieI'llPreharvest To pick, To farm Total 
load, packedgrade, pack, A1.1 

and haull. and market 2 

Number--  Man-hours Man-hours Msn-hours Man-hours Man-hours ~t PoundS 

Michigan.•...•....... 98 13ti 47 52 68 204 40 7,780 

Lake states ••••••• 98 136 47 52 68 204 40 7,780 

California•.••••••••• 90 170 45 60 93 263 80 9,t06 

Pacific .......... , 90 170 45 60 93 263 80 9,106 

United states ••• 91 166 45 59 90 256 75 8,944 

Nonbearing acreage 

~tate and region Trees per acre Labor per acre 
to establish 

Labor per acre 
Time to maintain to maintain 

Total labor 
per acre to 
bearing age 

Annual 
average 

Man~ 
~ ,!-!an-hours Years Eel' ~ear Man-hours Man-hours 

Michigan.•........... 103 52 4 32 180 36 
 

Lake states ••••••• 103 52 4 32 180 36 

California••••••••••• 90 33 5 28 173 29 

Pacific........... 90 33 5 28 173 29 
 

United States .•• 94 38 5 29 175 31 

l. The number of man-hours required to pick, lo~d, and haul a hundredweight Lf plums to storage or processor 
generally ranged from 0.45 to 0.80. The influence of yield on man-hour requirements was as follows: 

Yield per ecre--hundredweight Man-hours per bundredweight 
Under 50 0.80 
50-59 .70 
60-79 .60 
80-99 .50 
100 and over .45 

2 For that part of the crop that was farm graded, packed, and hauled to market, an additional 0.65 hour was re
quired to conduct these operations. 
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Table :l2.-Prunes: labor used per ,acre, by states and regians, 1964 

Bearing acreage 

labor per acre 

Harvest Percentage 
~s Yieldor cropState and region per perPre- To rarm graded, and acre harvest To pick, grade, Total packed3 acre 

load, pack, and m. 
and haul~ market2 

lIan-hours Wan-hours Wan-bours Man-hours Man-hours~ ~ ~ 

Idaho••••••••••••••• 108 45 ;35 18 45 90 55 5,848 

~tain ••••••••• 108 45 ;35 18 45 90 55 5,848 

Vaab1ngton•••••••••• 115 45 46 -- 46 91 O. 15,318 
Oregon. •••••••.•••••• 'Ct7 40 30 10 33 73 30 4,73;3 
California•••••••••• 88 48 28 4 30 78 60 4,020 

Pac1t1c•••••••••• 89 48 31 4 33 81 56 4,412 

tbJited States •• 90 48 31 4 33 81 5€ 4,458 

Nanbearing acreage 

Trees labor per Time labor per Total labor 
Amlualper acre to to acre to per acre tostate and region averageacre establish maintain maintain bearing age 

Jlan-bours 
~ Yen-hours ~ ll!!: ~ar Man-hours Wan...runu-s 

Idaho••••••••••••••• 98 57 5 42 267 44 

I6:l'Imtain••••••••• 98. 57 5 42 267 44 

~asbington•••••••••• 115- 7l 5 41 276 46 
O:x-egexo.•••••••••••••• 93 58 5 42 268 45 
Cali!ornia•••••••••• 88 33 5 28 17;3 29 

Pacific•••••••••• 90 37 5 30 188 31 

United States •• 90 37 5. ;30 187 31 

1 Prunes required less t.b:1.Im:iDg than plums and thus rewer hours labor ror prebarvest. 
2 The IlUIIber ot IIIUl-hours required to knock, pick, load, and haul to storage, drying sbed, or prooessor varied 

nth ~eld per acre as abown bel.olr: 

Yield per acre-- hundredweight Man-hours per hundredweight 
Under 40 0.80 
40-49 .70 
50-59 .60 
60-79 .50 
80-99 .45 

100-119 .40 
120-149 .35 
150 and over .30 

J Th.1t part at the crop aun-dried on the farm required an additional 0.10 hour per bundredlfeigbt (fresh ,basiS); 
the psrt sold to the fresh fruit trade required approximately 0.30 hour per hundredweight to farm grade, pack, 
and haul to market. 
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Table 13.--Oranges, Navel Valencia, and other: Labor used per acre, by States and regions, 1964 

Navel oranges 

Bearing acreage 

Labor per acre 

Hilrvest Percentage'!'reea perstate and region Yield per
acre of crop 

rreharveat ~o pick, To farm farm graded acre 
Total and packedgrade, pack, All..Jh!:a1 and market2 

Field 
~ ~ Yan-hours lIan-hours Yan-hours Yon-hours Percent boxesJ 

Arizona••••••••••••••••••••• 105 
 62 9129 -- 62 0 269 

UOWltsin••••••••••••••••• 105 
 29 62 -- 62 091 

eaufornia4••••••••••••••••• 102 
 
269 
 

32 58 -- 58 90 0 251 
Pacific ••••••••••••••••••• 102 
 32 58 
 -- 58 90 0 251 
 
Ifnited States ••••••••••• 102 
 32 58 -- 58 90 0 252 
 

Navel hranges 

Nonbearing acreage 

state and region Trees per Labor per acre Labor per acre 	 Total labor 
acre Annual average,Time to lItlintainto establish to maintain 	 per acre to 

bearing age 

Man-hours 

I!.er year 


Arizona•••••••••••••••••••••• 
 107 
 69 5 
 33 
 234UoWltain•••••••••••••••••• 107 
 69 39

5 
 33California••••••••••••••••••• 180 
 100 

234 39

5 


Pacific ••••••••••••••••••• 180 
 100 5 
40 300 50
 
40 300 50 
 

Ilnited States ••••••••••• 178 
 98 
 5 40 
 296 49 
 

Valencia oranges 

Bearing acreage 

Labor per acre 

Hilrvest Percentage 
State and region of crop Yield per Trees per 

acre Preharvest 	 farm gradedTo pick, To farm 	 Total acre 
and packedload, grade 1 pack, All 
 

and haull and market2 
 

Field 
 
~ ~ ~ Yan-hours Yan-hours lIan-hours boxes'
~ 

Florida•••••••••••••••••••••• 
 65 
 37 42 -- 42 	 79 	 0
 140
Southeast .................. 
 65 
 37 42 
 -- 42 079 140
 
Southern illalna ...................... 
 87 
 42 6 

-- 6 48 0 17
 
Texas ............................... 
 87 
 42 6 
 

-- 6 48 0 17
Arizona•••••••••••••••••••••• 100 
 43 60 -- 52 95 
 0 198
Mountain•••••••••••••••••• 100 
 43 60 
 -- 52 95 1,0
California••••••••••••••••••• 100 
 53 63 
 
0 


Pacific ••••••••••••••••••• 100 
 53 63 
 
-- 63 U6 0 2~ ...-- 63 ll6 0 250 
 

Ifnited States ••••••••••• 74 
 41 47 
 -- 46 87 0 6164 
 

Valencia oranges 

Nonbcaring acreage 

Trees per lAbor per acre 	 Total laborState and region Labor per acreT:f.lDe to maintainacre to establish 	 per acre to Annual averageto maintain 
bearing age 

lIan-hours 
 
Nt.m1ber lIan-hours Years 
 ~ ~ ~ 

!'lorida•••••••••••••••••••••• 85 
 61 4 
 24 157 31
Southeast••••••••••••••••• 85 
 61 4 
 24 157 31
Texas ............................ 
 90 
 91 5 
 31 246 41
Southern Plains ••••••••••• 90 
 91 
 5 31 246 41
AriZCllW.•••••••••••••••••••••• 108 
 105 5 33 270 45
UOWltain.................. 108 
 105 5 
 33 270 45
~aliforn1a••••••••••••••••••• 180 
 144 5 
 40 J44 57
Patific ••••••••••••••••••• 180 
 144 5 
 40 J44. 57 
 
United States ••••••••••• 104 
 70 4 
 28 193 35 
 

See footnotes at end of table. 
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Table 13.~-Oranges, navel, valencia, and other: Labor used per acre, by states and regiona, 1964--Continued 

other oranges7 

Bearing acreage 

Labor per acre 

Percentagellarvest 
Trees per 	 or crop Yield per

State and region 	 I-- farm graded acreacre 
~Prahe.rve.t To pick, To £arm 	 Total. and packed

load, grade, pack, All 
and haull. and tnarket2 

Field 
~ ~ ~ lIan-hours lIan-hours ~ ~ boxes· 

narida•••••••••••••••••••••• 65 31 32 - 32 63 0 120 
Southell8t••••••••••••••••• 65 31 32 - 32 63 0 120 

Louisiana•••••••••••••••••••• 100 33 22 - 22 55 0 68 
Pelta States.............. 100 33 22 - 22 55 0 68 

TexAS ................. "•••••••• 87 35 8 - 8 43 0 23 
Southern PlAiI:3 ........... 87 35 8 - 8 43 0 23 

Arizona...................... 
)Iountain9 ••••••••••••••••• 

105 
105 

36 
36 

56 
56 

-- 56 
)6 

9;? 
92 

0 
a 

332 
332 

Un1ted states........... 67 31 31 - 31 62 0 1.1) ;1.16 

other oranges7 

Nonbelll'ing acreage 

Total labor
Trees per Labor per acre Tiloe to Labor per acreState and region 	 per acre to Annual average

acre to establlsh maintain to maintain bearing age 

!.!an-hours 
lIan-bours Years lIan-bours !.!an-hours! ~ 	 ~ 

I 
no:lda•..•.......••.......•.' 1 85 36 4 18 108 22 
 

Southeast ................. , 85 36 /;. ;1.8 108 22 
 
Louisiana.................... 100 39 5 18 129 22 
 

Pel.ta States .............. , 100 39 5 18 129 22 
 
Texas ........................................ ~ 87 72 5 27 207 34 
 

Sou+.bern PlAins........... 87 72 5 27 2r:t1 34 
 
Arizona••.••••••.•.• "••.••••. t 105 91 5 2li 231 38 
 

J.Iountain.................. I 105 91 5 28 231 JB 
 

Un1ted 5tates............ I 85 39 4 19 116 23 
 

1. The number or man-houra required -:0 pIck, load, and haul a field b~ or oranges to storage or processor ""s determined by many £actora. 
Two or the ::>ore 1l:lportant or theSe ure type of orange and yield per acre. Navel. and other oranges required sligbtly less man-hours to har
..""t per ~ than did valencias. 'I1>e ranges in hours per b~ ror dirferentyields were as £OllOW5, d tb the lowel' lim:I. t ror navel and other 
oronges .and the \lpp .... limit for "alanclas. 

Yield 	 pel' acre--field boxes llan-bouru per ·bc" 
Under 200 0.30-.35 
200-249 .27-.30 
250-299 .23-.25 
300 and over .18-.20 

2 tAbor requirements far £an:! grtlding and packing of oranges were not estimated, IlB =t of the crop was graded and packed orr the J:arm. by 
nonfarm lIorkers. 

J Seventy-five pounds. 
 
4 In Cslifornia, "other" oranges were included witb navel oranges. 
 
~ Ninety pounds in FlOrida and Texas, 7:;' pounds in />..rhona and California.. 
 
• 	 Determined by using 86 ,POUnds as a weighted average ro1' field boxes. 

Inc1.1,lI\ed 1.angerines1 1!l8lldlll'ins1 and 8ats,"""". 
• 	 Ninety pounds in Florids,Louisiana, and Texas; 75 pounds in Arl;rona. 
• California "other" oranges we~e incl.1,lI\ed lf1:th navel.. 

~o Ninet.y-pound t:ield boxes. 
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Table 14.--Grapefruit: Labor UB~q per acre, by States and regions, 1964 

Bearing acreage . 
Labor per acre 

PercentJlgeHarvest
Trees per of crop Yield perState and region acre farm graded Preharvest To pick, To farm Total acre

and packed load, grade, pack, AU 
and haull. and market2 

Field 
Number Man-hours Man-hour Man-hours Man-hours Man-hours Percent boxes3 

Florida.••••••••••••• 65 79 46 - 46 125 0 290 

Southeast ••••••••• 65 79 46 - 46 125 0 299 
Iexas ................ 92 79 9 - 9 88 0 35 

Southern Plains ••• 92 79 9 - 9 88 0 35 

Arizona•••••••••••••• 80 95 67 - 67 162 0 581 

Mountain•••••••••• 80 95 67 - 67 162 0 581 

California••••••••••• 98 109 52 - 52 16l 0 353 

Pacific ••••••••••• 98 109 52 - 52 161 0 353 

United States ••• 75 83 42 - 42 125 0 4275 

Nonbearing acreage 

State .and region 	 Trees per 
acre 

Llibor per acre 
to establish 

Time to 
maintain 

Labor per acre 
to maintain 

TotAl labor 
per acre to 
bearing age 

Annual average 

I 
Man-hours 

Number Man-hours Years per year I.!an-hour~ Man-hours 

Florida•••••••••••••• 1 70 6l 5 24 181 30 

Southeast. . .. • • • •• I 70 61 5 24 181 30 

80 108 5 36 288 48Texas····· .. •••• .. ···l 
 
Southern Plains ••• 80 108 5 36 288 48 

Arizona•••••••••••••• 80 98 5 41 303 50 

Mountain••••• " .•• 80 98 5 41 303 50 

California••.•••••.•• 98 91 5 36 2n 45 

Pacific ••••.•••••• 98 91 5 36 271 45 

United States ••• 1 76 82 5 30 231 38 

1. The number of man-hours required to pick, load, and. haul a field box of grapefruit to storage or processor 
usually ranged from 0.10 ,to 0.25 hour, depending on yield per acre and size of fruit. The ranges in hours per box for 
different yields were as follows: 

Yield per acre--field boxes Man-hours per box 
Under 100 0.25 
100-299 .16-.20 
300-499 .13-.16 
500-699 .10-.13' 
700 and over .10 

2 /IS grapefruit were usually graded and. packed in cOlllllercial. packing sheds, no farm labor requirement£! were 
developed 	 for these operations. 

lFlorida and Texas field boxes averaged 80 pounds; .Arizona and Calit:ornia field boxes averaged 65 pounds. 
4 De.termined by using 78 pOunds as a weighted average for field boxes. 
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Table 15.--Lemons: Labor used per acre, by States and regions, 1964 

Bearing acreage 

Labor per acre 

Harvested Percentage
Trees per of crop Yield perstate and region 

acre 	 flU'!ll graded acrePreharvest To pick, To farm Total
load, grade, pack, AU and packed

and haull. and JIlIU'ket 2 

Field 
~ Man-hours Man-hours Man-hours Man-hours Man-hours ~ boxes) 

Arizona .••..•..••.•.. 85 50 187 - 187 237 0 312 

Mountain•••••••••• 85 50 i87 - 187 237 0 312 

California••••••••••• 90 50 184 - 184 234 0 306 

Pacific ........... 90 50 184 - 184 234 0 306 

United states ••• 89 50 184 - 184 234 0 307 

Nonbearing acreage 

Total laborTrees per Labor per acre Time to Labor per acreState and region 	 per acre. to Annual averageacre to establish maintain to maintain bearing age 

Man-hours 
Number Man-hours Years Eer 1elU'" Man-hours Man-hours 

Ari:i'.Olla.............. 103 70 5 50 320 53 
 

Mountain.....•... . 103 70 5 50 320 53 

California ••••••••••• 109 70 5 50 320 53 

Pacific ••••••••••• 109 10 5 50 320 53 

United States ••• 107 70 5 50 320 53 

1 The number of man-hours required to pick, load, and haul a field box of lemons to storage or processor usually 
ranged from 0.50 to 0.65 hour, depending on yield per acre and size of fruit. The ranges in ;hours per box for 
different yields were as follows: 

Yield 	 per acre--field box /.lan-hours per field box 
Under 200 0.65 
200-:!99 .W-.65 
300-399 .55- .• 60 
400 e.nd OVer .50-.55 

~ As lemons were usually graded and packed in commercial packing sheds, no farm labor requirements were developed 
for these operations. 

3 Seventy-five pounds. 

39 
 



--

Table l6.--Filberts: Labor used per acre, by states and reigons, 1964 

Bearing acreage 

Labor per acre 
Percentage

HarvestTrees of crop
State and region Yield perper acre farm graded 

acrePreharvest To pick, To farm Total and packed 
load, grade, pack, All 

and haul.1. and market2 

Number Man-hours Man-hours Man-hours Man-hours Man-hours Percent Pounds 

Washington••••••••••• 80 20 18 10 20 40 20 657 

Oregon•...•••.•••••.• 80 20 20 13 23 43 20 1,007 

Pacific ••••••••••• 80 20 20 13 23 43 20 986 

United States ••• 80 20 20 13 23 43 20 986 

Nonbearing acreage 

Total laborTrees per Labor per acre Time to Labor per acreState and region per acre to Annual aversgeacre to establish maintain to maintain 
bearing age 

Man-hours 
~ Man-hours Years Eer '!lear Man-hours Man-hours 

Washington••••••••••• 95 43 4 21 127 25 

Oregon...•.••.......• 97 4
43 21 127 25 
 

Pacific••••.••••••• 97 43 4 21 127 25 

United States ••• 97 43 4 21 127 25 

1. Labor required to pick, load, and haul a hundredweight of filberts was determined mainly by method of harvest and 
the yield. The majority of filberts in Washington and Oregon were machine harvested as indicated by the following 
ranges: 

Yield Oer acre--pounds Man-hours' per hundredweight
nder 500 3.0 

500-799 2.5-3.0 
800-999 2.0-2.5 

1,000-1,199 1.7-2.0 
1,200 and over 1.5 

2 An additional 0.50 hour per hundredweight of filberts was required to farm dry, grade, pack, and haul to market. 
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Table 17.--Pecans, improved and wild: Labor used per acre, Qy states and regiona, 1964 

Improved pecans 

Bearing acreage 

State and region 
Tregs per 

acre 
Preharvest 

Labor per acre 

Harvest 

To pick, To farm 
load, grade, pack~ 

and haull. and market 
All 

Total 

Percentage 
of crop 

farm graded 
and packed 

Yield per 
acre 

Number Man-hours Man-hours Man-hours ~-nours Man-hours Percent Pounds 

North Carolina••••••• 

Appalachian••••••• 

South Carolina••••••• 
Georgia••••••• , •••••• 
Florida•••••••••••••• 
Alabama •••••••••••••• 

Southeast••••••••• 

Mississippi •••••••••• 
Arlmnsas •••••• , •••••• 
Louisiana............ 

Delta States •••••• 

Oklahoma............. 
Texas ••••••.••••••••• 

Southern Plains ••• 

Ne1l' MeJCico ........... 
Mountain•••••••••• 

United States ••• 

10 

10 

10 
10 
15 
10 

10 

10 
12 
14 

11 

12 
12 

12 

22 

22 

11 

11 

11 

11 
12 
15 
10 

12 

9 
7 
7 

8 

8 
6 

6 

22 
22 

11 

13 

13 

7 
7 

17 
11 

8 

19 
13 
29 

21 

13 
13 

13 

71 

71 

12 

2 

2 
3 0 

3 
3 
1 

2 
5 
3 
6 

5 

2 
4 

4 

37 

37 

3 

13 

13. 

7 
10 
19 
12 

11 

22 
14 
33 

24 

15 
14 

14 

102 

102 

14 

24 

24 

18 
22 
34 
22 

22 
31 
21 
40 

32 

23 
20 

20 
124 

124 

25 

20 

20 

90 
90 
80 
80 

88 

60 
20 
60 

54 

90 
20 
30 

85 

85 

74 

105 

105 

44 
44 

199 
70 

55 

170 
118 
290 

195 

140 
122 
125 

1,286 

1,286 

107 

IlI\Proved pecans 

Nonbearing acreage 

Sta~e and region 
Trees per 

acre 
Labor per acre 
to establish 

Time to 
maintain 

Labor per Bcre 
to maintain 

Total labor 
per acre to 
bearing age 

Annual average 

Number Man-hourn Years 
Man-hours 
Eer lear Man~hours Man-hours 

North Carolina ••••••• 

Appalachian••••••• 

South Carolina••.•••• 
Georgia•••••••••••••• 
Florida••.••••••••••• 
Alabama•••••••••••••• 

Southeast •.•••••.• 

Mississippi •••••••••• 
Arkansas ••••••••••••• 
Louisiana•••.•••••••• 

Delta States •••••• 

Oklahoma............. 
TexBB ................ 

Southern Plnins .•• 

New Mexico••••••••••• 

Mountain•••••.•••• 

United States ••• 

11 

11 

11 
11 
15 
11 

11 

11 
13 
15 

Ij 

15 
13 

1.3 

32 

32 

14 

5 

5 
;; 
;; 
6 
6 

5 

6 
5 
6 

6 

7 
6 

6 

10 

10 

6 

10 

10 

10 
10 
10 
10 

10 

10 
10 
10 

10 

10 
10 

10 

10 

10 

10 

4 

4 

4 
4 
4 
5 

4 

5 
5 
7 
6 

5 
6 

6 

7 

7 

5 

45 

45 

45 
45 
46 
56 

49 

56 
55 
76 

62 
57 
66 

65 

80 

80 

59 

4 
4 

4 
4 
4 
5 

4 

5 
5 
7 

6 

5 
6 

6 

7 

7 
5 
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Table 17.--Pecans, improved and wild: 4 Labor used per acre, by States and regions, 1964--Continued 

Wi'..d peoBllB 

Bearing acreage' 

Labor per acre 

PercentageHarvest 
Xrees ller of crop Yield per

State and region acre farm graded acre 
P.reharvest6 To pick, To farm Total and packed 

load, gra~e, pack, /(11 
and haul}. and market 

Numbez: Man-hours Man-hours Man,-hours Man-hours Man-hours Percent Pounds 

North Carolina•••••••• 10 2 8 1 8 10 20 44 
Appalachian•••••••• 10 2 8 1 8 10 20 44 

South Carolina•••••••• 10 2 '} 1- 10 12 80 49 
Georgia••••••••••••••• lD 2 13 4 16 18 80 75 
Florida••••••••••••••• 12 1 27 7 32 33 70 225 
Alabama••••••••••••••• 11 2 14 3 16 18 80 104 

Southeast•••••••••• 11 2 15 4 18 20 79 102 
}(fsaissippi. •••••••••• 8 2 24 5 28 30 80 200 
ArkBllBas •••••••••••••• 12 2 19 5 22 24 60 146 
Louisiana••••••••••••• 12 2 24 5 28 30 80 200 

Delta States ••••••• 10 2 23 5 27 29 77 192 

Oklahoma•••••••••••••• 10 1 14 3 16 17 80 103 
Texas ••••••••••••••••• 12 1 13 3 13 14 15 84 

Southern Plains •••• 11 1 13 3 14 15 45 93 

United States •• 11 1 14 3 16 17 52 104 

}. The number of hours required to pick, 10~d, and haul a hundredweight of pecBllB depends primarily on method of 
harvest, yield, and whether pecBllB are improved. or wild. In 1964, hand harvest was still the most prevalant method 
used in gathering pecarw with the possible exception of New Mexico. 

Yield per acre--pounds Man-hours per hundredweight 
Improved Wild 

Under 100 16.0 18.0 
100-199 11.0 13.0 
200-299 10.0 12.0 
300-499 9.0 10.0 
500-699 7.0 
700-899 6.5 
900-1,099 6.0 

1,100-1,399 5.5 
1,400 and over 5.0 

2 When farmers graded and packed their crop on the farm, an additional 0.10 to 0.20 man-hours labor per hundred
weight was required. 

) Less than 0.05. 
4 Includes native or seedling pecans. 
, Labor requirements were developed for bearing acreage only, as wild pecans are established by na"ture and have no 

establishment and maintenance labor. 
6 Preharvest of wild or seedling pecans consisted mainly of moving under trees before harvest. 
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Table l8.-Walnuts: labor used per acre, by States and regions, 1964 

llearing acreage 

labor per acre 

Harvest Percentage
Treel! 	 Yi!'lld 

, 	 of cropState and region per 	 per
l're- To farm acre To pick, 	 Total farm acre 

harvest grade, 	 graded and 
load, All 	 packedpack, andand haull 

market2 

~ },(an-hours Man-hours Man-br,urs Man-hours Yan-hours ~ Pounds 

Oregon•••••••••••••• 18 12 23 2 23 35 10 648 

California•••••••••• 26 30 28 - 28 58 0 1,186 

Pacific •••••••••• 25 28 28 - 28 56 1 1,138 

Un!ted States •• 25 28 28 - 28 56 1 1,138 

Nonbearing acreage 

State and region 
Trees 

per 
acre 

labor per 
acre to 
establish 

Time 
to 

maintain 

labor per 
acre to 

maintain 

Total labor 
per acre to 
bearing age 

Annual 
average 

Man-hours 
Man-hours Years ~rI!':ar Man-hours Man-hours~ 

Oregon:•••••••••••••• 22 24 8 22 200 22 

California•••••••••• 32 35 7 25 210 26 

Pacific •••••••••• 31 34 7 25 209 26 

Un!ted State's •• 31 .34 7 25 209 26 

1 The number of man-hours needed per acre to pick, load, and haul a hundredweight of walnuts to storage or 
processor depended primarily on such factors as mechanization of harvest, yield per acre, and the number of opera
tions perfonned by the farm workers. The number of man-hours for the very high level of mechanization in. 1964 and 
yield per acre was as follows: 

Yield 	 per acre--pounds Man-hOUl'S per hundredweight 
Under 500 4.0 
500-699 3.5 
700-899 3.0 
900-1,099 2.7 

1,100 and over 2.4 
2 Farm grading, packing, and hauling to market required an additionnl 0.20 to 0.25 hour per hundredweight. 
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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 

PENNSYLVANIA 
Apples 
Cherries, sour 
Cherries, sweet 
Grapes 
Peaches 
Pears 

DELAWARE 
 
Apples 
 
Peaches 
 

MARYLAND 
 
Apples 
 
Peaches 
 

Lake States 

MICHIGAN 
Apples 
Cherries, sour 
Cherries, sweet 
Grapes 
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 
 

IOWA 
 
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 
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Southeast 

SOUTH CAROLINA 
Grapes 
Peaches 
Improved pecans 
Wild pecans 

GEORGIA 
Grapes 
Peaches 
Pears 
Improved pecans 
Wild pecans 

FLORIDA 
Avocados 
Pears 
oranges, 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 

Southern Plains 

OKLAHOMA 
Peaches 
Pears 
Improved pecans 
Wild pecans 

TEXAS 
Peaches 
Pears 
oranges, valencia 
oranges, other 
Grapefruit 
Improved pecans 
Wild pecans 

Mountain 

MONTANA 
Apples 
Cherries, sour 
Cherries, sweet 

IDAHO 
Apples 
Cherries, sour: 
Cherries, sweet 
Peaches 
Pears 
Prunes 

COLORADO 
Apples 
Cherries, sour 
Cherries, sweet 
Peaches 
Pears 

NEW MEXICO 
Apples 
Improved pecans 

ARIZONA 
Grapes 
Oranges, navel 
Oranges, valencia 
Oranges, other 
Grapefruit 
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UTAH 
Apples 
Apricots 
Cherries, sour 
Cherries, sweet 
Peaches 
Pears 

Pacific 

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

OREGON 
Apples 
Cherries, sour 
Cherries, sweet 
Cranberries 
Peaches 
Pears 
Prunes 
Filberts 
Walnuts 

CALIFORNIA 
Apples 
Apricots 
Avocados 
Cherries, sweet 
Dates 
Figs 
Grapes 
Nectarines 
Olives 
Peaches 
Pears 
Persimmons 
Plums 
Pomegranates 
Prunes 
Oranges, navel 
Oranges, valencia 
Grapefruit 
Lemons 
Almonds 
Walnuts 
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