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INCREASED MECHANIZATION, MORE EXTENSIVE USE OF
CHEMICALS, AND OTHER TECHNOLOGICAL DEVELOFMENTS HAVE REDUCED
FARM-LABOR. NEEDS AND INCREASED AGRICULTURAL FRCLUCTION.
COTTON, SUGAR BEETS, FOTATOES, AND VEGETABLES FOR FROCESSING
ARE SOME OF THE CROFS REQUIRING FEWER MAN-HOURS DUE TO NEwW CR
IMFROVED TECHNOLOGY. CONTINUOUS EFFORT HAS BEEN MADE 7O
DESIGN MACHINERY AND LABOR-SAVING TECHNIQUES FOR PRODUCING
AND HARVESTING MOST FRUITS, VEGETABLES FOR FRESH MARKET, AND
SOME VEGETABLES FOR FROCESSING. MECHANICAL HARVESTING OF MANY
CROFS HAS BEEN RETARDED BECAUSE OF LACK OF UNIFORMITY IN
SI1ZE, MATURITY, AND TEXTURE OF THE FLANT OR MARKETABLE
FRODUCT. RECENT DEVELOPMENTS AND FUTURE IMFLICATIONS CF
MECHANIZATION AND OTHER TECHNOLOGICAL CHANGES FOR 27 SELECTED
CROFS INCLUDING AFFLES, ASFARAGUS, SNAF BEANS, FOTATOES,
BERRIES, SUGAR BEETS, TOBACCOy AND TOMATCES ARE DISCUSSED.
CONCLUSIONS ARE =- (1) THE MACHINE METHCD IS STILL IN THE
EXPERIMENTAL STAGE AND HAS NOT HAD A SIGNIFICANT EFFECT ON
EMPLOYMENT IN SOME INSTANCES, BUT IN OTHERS THE USE OF HAND
LABOR HAS ALMOST DISAFFEARED, (2) IT IS DIFFICULT TO FINFOINT
THE EXACT CROFS TO BE MOST AFFECTED SY MECHANIZATION, BUT
AGRICULTURE *S NEED FOR HAND LABCR WILL DIMINISH, AND (3) THE
FROCESS OF ADAFTING HAND LABORERS TO A NEW TECHNOLOGY WILL
FRESENT FROBLEMS. THIS DOCUMENT AFFEARED IN "FARM LABCR
DEVELOFMENTS," OCTOBER 1966. (WB)
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MECHARIZATION OF FARM OPERATIONS IN 1363

Grover H. Sanders

With incressing mechenization and other technologicel changes affecting
ferm-lebor needs, the rate of increase of productivity in sgriculture

is one of the greatest in the national economy. According to the Bureau
of Lebor Statistics, the index of labor productivity (1957-59=100) was
118.8 for egriculture, but only 122.k for the nonagricultursl sector of
the privete economy in 1965. Agricultural production hed increesed
15.0 percent over the 1957-59 level, a smeller increase then that re-
ported for meny other industries, but the number of man-hours had de-
creased 22.7 percent since the 1957=59 period. No other major industry
group except mining repcrted a decrease in man-hours.

Cotton, suger beets, potetoes, and vegetables for processing are some
of the crops requiring fewer men-.ours each year because of new or
improved technology. Many vegetables produced Por cenning or freezing,
including peas, sweet corn, snep beans, spinach, and 1lima beans were
hervested almost entirely by mechine in 1965. Contimuous effort is
being mede to desigr machinery and labor-saving techniques for producing
those vegetebles and fruits which are presently unaffected by techno-
logical developments or effected only to a small degree. This would
include most fruits, vegetsbles for the fresh merket which are picked
or cut, and some vegetables for processing. In the last two years, a
large proportion of the tomato crop for processing in Celifornia has
been hervested by mechine. In this crop, as well as some other vege-
tables end fruits, mechenical harvesting hes been retarded becesuse of
the lack of uniformity in size, msturity, and texture of the item for
haxrvest. Consequently, it has been necessary to develop new plant

_ varieties suitable for machine harvesting.

Grover H. Sanders is a labor economist with the Office of Farm Labor
Service, Bureau of Employment Security.

Source: Farm Lebor Developments, October 1966.
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The application of new labor-reducing technclogy for harvesting fruits
has been at a mach slower rete than for vegetables. Most fruits are
delicate in texture and will deteriorsate rapidly if bruised. In addi-
tion, trees are awkward structures presenting difficult problems for
the designers of harvesting equipment. In spite of these problems,
engineers are continudng to Improve frulit-harvesting equirment which
primarily consists of sheking devices and catching fremes. Experimenters
heve also tried to release fruit from the trees by air blast, sonic
waves, flails, and augers. NNone of these methods has been practicable
for picking fruit for the fresh market, but considersble progress has been
mede in developing mechanicel hervesters of some varieties of fruit for

processing.

Finencial as well as technical considerations contribute to growers!
decisions in regard to switching 0 mechanical methods. Pennsylvanie
State University researchers have developed the following rule-of-thumb
to help growers decide when to mechanize: It's a good investment if
costs are no more than 5 times the cost of lsbor saved in a yeear.
According to the U.S. Department of Agriculture, higher wage rates have

- atributed vo the trend toward mechanization. From 1960 to 1965,
wholesale and retail prices of farm machinery and motor vehicles increaced
at an anmual rste of sbout 2 percent, while the aversge annual increase
in Perm-wage rates was sbout ! percent. Prospective higher wages will
undoubtedly further encoursge the substitution of mechanical equipment
for hand labor.

The Annual Farm Lebor Reports of the State employment-service agencies
indicate that the trend tcward increasing mechenization, more extensive -
use of chemicals, and other technologicel developments continued in 1965,
especially in crop activities that have traditionally required a sizable '
quentity of hand labor. The following summery of recent developments

and future implications of mechanization end other technological changes

in selected crop activities 1s based primerily on these reports supple-
mented by data from other sources.
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APPLES

A machine developed at Cornell University went into commerciel produc-
tion in 1966, and four of them were to be used in picking spples for
processing in New York groves this year. If they perform successfully
on & commercial basis, a consideresble amount of mechenical harvesting
of processing apples cen be expected in a few years.

The harvesting unit consists of two self-propellec cetching fremes, each
27 feet long and 15 fest wide, and a tree shaker. The spples filter
through decelerstion strips cushioned with plastic foesm as they fall on
conveyor belts, minimizing bruises. The belts then cexrry the apples

4o bulk boxes. FEach hervester unit employs a meximm of 4 men to harvest \
150 - 200 bushels per hour, replascing 15 or more handpickers.

Four other States reported developments in spple cultivation and her-
vesting. Merylend: Chemicals were used by s mejority of epple growers
for thinning spple crops for the first time in 1965. The method was
very successful and it is expected thet all spple growers will use this
method eventually. Michigen: An sttempt is being msde to adept the *

nechenical cherry-tree shsker and catching device to spple harvesting. 1

Oregon: Increased use of bins in the harvest of spples has tended to 3 Y
reduce the number of workers needed, especislly swempers. 1/ A bin usuelly i
holds between 22 and 24 stenderd hli-pound field lugs. One operator, g
driving a tractor equipped with a fork 1lift, cen hendle far more fruit 4 3

. in the orchard than several swampers could previously handle with standexrd
field lugs. Virginis: One experiment involves planting and training e
apple trees to form a "wall" 5 to 6 feet thick and 10 to 1l feet high. 1 4

+ The idea is thet men riding st two levels on o low trailer moving slowly & ¥
down the tree row cen reach the center of the trees. They cen pick either ;
onto & conveyor or into conventionel picking begs. With such a system,
a plcker cen harvest significently more frult in a given time then with
present methods.

b a PR Ll SE o e Sy e &
st o Jop it DAL e o e
2 By " AT b

1/ A swemper in the apple hervest is a leborer who 1ifts, loads, unloeds, f
snd dumps apples. :
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ASPARAGUS

Washington: A machine designed to harvest a 4o-acre aspsragus field

on & once-over-daily basis is in the testing stege. Both a single-row

and a two-row harvester sre being developed to handle green asparagus as
gently as e humen hand. One machine was to be field tested in 1966. The
cutting units are sttached to an aedjustable frame which cen be set &t
heights renging from 4 to 8 inches above the ground. Thus the asparagus
cen be cut at the desired height, while the shorter stalks are passed. OvVer.
When the machine reaches an asperasgus stalk of the desired height, tubuliar
rubber belts gresp it, an electronic trip activates the cutting knife,

and the spear is severed st ground level or slightly below end trans-
ported to a conveyor belt that deposits it in a side box. The one-row
model tested has 15 tuwoular gethering units each covering e 2-inch space.
The two-row urdt contempleted will heve 30 such units. Electric power

to activate the sensing and cutting devices in the prototype was supplied
by storsge batteries, but in a commerciel unit, the power will be
furnished by the machine's electrical system.

These machines are the most
promising tried so far. There

| are, however, meny “bugs" that

] must be corrected. Some growers
estimate that mechanization of
the asparsgus harvest is at
least 5 years awsy. Csalifornia,
Delawere, Michigan, and New
Jersey also reported that re-

2 e el Z554 search and experimentation con-
Zﬁ%" —aR ?‘ " N :
> {&3 ; W] tinued in the search for a
S b " L o - 50 h s .
w@ﬁwﬂt R practicasble mechanical harvester

Yakima Moraing Herald photo

This battery-operated harvesting mach-
ine cuts the asparagus spears at the
desired length and deposits them 1in
the boxes at the side.
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SNAP BEANS

Eighteen bean-harvest machines were used in the Belle Glade area of
Florids in the fall of 1965. Machine capacity was estimated at 35 - 5
acres per dsy, and each machine replaced 50 to 80 workers per dsy. The
mechines were generally used after the beans had been picked once by
hand. Snap~bean pickers in Tennessee displace approximetely 100 workers
each. The effect of these lsbor savings on employment was offset by
increases in acvesge and yield. About half of the snap-besn crop was har-
vested mechanicelly in 1965. ILess than T percent of the planned 1966
Kentucky acreage was to be harvested by hand in 1966, compsred with 100
percent two years ago.

Virtually the entire processing crop in New York and New Jersey is hax-
vested mechanically. The shift to mechaniceal picking for the second
hervest in Maryland increased in 1965, especielly in the north central
part of the State. About 95 percent of the Delaware crop was harvested
mechanically in 1955. The develompment of more efficient machines msy
reduce costs, but there would probably be little effect on labor
requirements.

Tn Oregon, the Willamette Valley acresge in bush beans (for mechanical
harvest) rose by sbout 1,500 acres from 1964 to 1965. Fole-bean acre-
age (for hand harvest) is expected to decline at a relatively low rate
for seversl yesrs. Idsho growers are experimenting with replecing
pole beans with bush beans.

BERRIES

Michigan: A blueberry-harvesting aid consisting of & hand-held vibra-
tor and catching freme has been used for several years, primarily <o
relieve lebor shorteges late in the season. In 1965, however, because
of the availebility of more efficient sorting equipment, many growers
used the shakers for the first picking.

A more recent development, which could revolutionize the blueberry harvest,
is a harvester which reportedly can harvest one-half acre per hour and

cut picking costs to less then one cent per pound. This machine is self-
propelled and straddles the row of berries. 4s it moves down the row,
vibrating £ingers mounted on two revolving drums shake off up to 90
percent of the ripe fruit. Experiments with a prototype machine in

1965 demonstrated the feasibility of this type of harvesting, and the
msnufacturer expects to merket the machines for the 1967 season.

A mechanical strawberry harvester, being developed by Michigan State
University, was field tested recently. The picking machine uses a rotary
continmious rake which lifts the berries onto a canvass without bruising.
The machine must work from & level field. It has spplication for hex-
vesting marigold seeds, cranberries, and other types of low bush cxops.
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Interest is also being show~ in a mechanical raspberry harvester which
seems t0 work well only on Leavy soils. The machine was successfully
tested in Arkansas, but on the lighter soils of Texas it was a failure.
Experiments will be conducted in Michigsn in 1966. In the Alpena Area,
vhere the strawberry harvest is the principal lsbor-using activity, one
grower constructed a three-man personnel carrier and wsas very well sai-
isfied with the results. He estimated that plcking production was in-
creased by 50 percent through use of his device.

e O e e VN S S a e iRt 8 s T
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BRUSSELS SFROUTS

Callifornia: About 850 acres were hervested by machine in 1965. Pro-
duction averaged 4 tons per acre, as compared with 5 to T tons per
acre for hand-hervested sprouts. Some demage was reported, but harvest
time was cut by two-thirds. New York: Harvesters are in the develop-

ment and trial stages. There is no doubt they will be used extensively
in future years.
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CABBAGE

Michigen: Research is contimiing in the development of a harvester

for this crop. New York: A csbbage harvester is in the development or
trial stsge. North Carolina: Agricultural engineers at North Carolins
State College have done considerable work on developing a mechanicel
cabbage hervester which consists of a hydraulically driven band-saw
blade to lop off the head an inch or two sbove ground level. A conveyor
system moves the cut heads from the band-saw blede to & separstor which
eliminetes undesirable outer lesves. At last report, the equipment
could move at about 11 miles per hour.
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CARROTS 4

Celifornia: In the Santa Barbara ares, the carrot harvest is mechanized,
and each machine replaces 30 hand toppers. However, there still must be '
some handwork im the fields for cleening up corners s> ete. All machine= 2
harvested carrots must be shed sorted, causing need for more shed workers.
In the South Coast Area cerrot diggers » graders, and washers were used.
Carrot harvesters were also used around Sen Iuis Obispo. Minnesote:
Carrot-harvesting combines have greatly reduced the need for vegetable
woxrkers.,
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CELERY

Florida: One of the companies which pioneered the development of the
"mile-train” celery 1/ harvester has designed end built a complemen-
tery unit working at the froat of the ordinary harvester thast cuts the
stalk, alds in stripping, and conveys it to the topping belt. A tempered
shaxp blede 1s pushed by the forwsrd movement of the mschine at s cone
trollsble helght above the ground to cut the stalk, as it is griyped by
8 set of belts. Metal prongs, at a pre-set distance apart snd parsl-
lel with the ground, pass on each side of the staelk on its angled rise
to topping-belt level to strip surplus stems. ‘'The machine has cutters
in front for ten rows, and travels at the rate of 10 to 12 feet per
mimite; the "mile-trein" normelly travels et five to six feet per minmute,
with 20 cutters (stoop labor) in front. Therefore, the mechanical 10-
row cutter travelling et twice the speed of the "mule~train' cuts as

meny rows per day as the 0ld machine employing 20 hand cutters.
CBERRIES

Celifornia: An experimental sheker drops the fruit, without stems,

onto a canvas and immediately into a brine solution to prevent spoil- ™
ege. Difficulties were reported with treebark dsmege. Idsho: Use

of tree shekers in the harvesting of sour cherries is increasing.
Michigen: Meny improvements have been msde on the tree shaking device
and catching frsme originaily developed for the cherry harvest and
first used on an experimental basis 10 years sgo. The latest machines
consiet of two self-propelled units, each with helf of the catching
apron and & sheking boom. Half of the machine is positioned on each
side of the tree, and the operators then harvest the frult by giving
several short bursts of sheking to each of the primsr 1limbs. The
cherries fall to the spron and are moved by conveyor into steel tanks
partially filled with water. The tenke are moved with the harvester on
a fork 1ift and, when full, are removed from the orchard to a walting
truck. Average harvest time with this type of operation is about 3%
nmimites per tree. Under ideal conditions fruit can be removed at the
rate of 90 seconds per tree. In 1965, aspproximately 80 machines were
used to harvest about 10 percent of the cherry crop, compared with 50
machines which harvested 5 percent of the crop in 1964. A comparable
increase was expected in 1966. According to growers using the machine
in the Menistee Area, the cost of the harvest runs from i¢ to 1¢ per
pound compered with 2i¢ to 3¢ for hand-picked fruit. The predominant
Problem in the Traverse City Area was the reluctance of processors to
accept the mechanically harvested fruit, as most plents are not set up
to handle this type of harvest in volume. New York: The cherry shaker,
vwhen flrst used, broke tree branches, brulsed fruit, and was bulky and
difficult to maneuver. However, each yeexr more shekers are in operation.

1/ For a description of the "mule-train" see Farm Labor Developments,
April 1966 pege 1k,
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CORN (FIELD)

-

Corn-detasseling needs have been reduced significantly in the last few
years and will continue to decline in Tllinois and Minnesota as sterile
hybrid seed corm, which requires no detesseling, is used more extensively.
T1linois now employs only 10,000 detasselers compared with 25,000 a few
years ego. Minnesota reported that the 2,000 seasonal workers used at
the peek of the corn-detasseling season in 1965 was less than half the 4
1959 peek. Another important development is the pilcker-sheller. In &
Tows, increasing use of picker=- shellers and drying equipment has lessened A
The need end opportunity for corn gleaning. The high cost of this equip- -
ment mekes it unreasonsble for each farmer to own the equipment and has
resulted in incresesed custom harvesting. Thus, many farmers have sold
their pickers and elevators in favor of custom harvesting and drying.
Tis hes resulted in less demsnd for harvest lsbor. The picker-sheller
has also become populer in many areas of Kenmsas.
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CORN (SWEET)
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California: A picking machine for fresh-market corn was used for the
First time in 1965. Using 2 operators, it replaces i hendplckers.
Deleawere, Idsho, Illinols, Iowa, Kansas, Minnesota, North Carolina:
Sweet corn hervesting for processing is entirely mechanized in these
Stetes. In addition, Idsho sweet corn raised for seed 1s also harvested

mechaniceally.
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COTTON

g

About 85 percent of the 1965 U.S. cotton crop was picked by machine.
Te degree of mechanization increases, generally, from east to west;
from 65 percent in North Caroline , to 90 percent in Texas, to 98 per-
sent in California. (See Table 1.) Although the proportion mechan-
{cully harvested rose significantly in severel States from 1964 to 1965,
cutting peek lebor needs and the length of the picking season, the ) 1
grestest source of new labor savings seems to be chemical weed killers.

A 28 percent acreage reduction in 1966 has reenforced the effect of
labor-saving devices in diminishing labor needs this year. Even though v
technologicel improvements have greatly reduced the need for hand labor,
however, they have by no means eliminaeted this need. The physical 3
character of some fields sets practical limits to machine harvesting, ;
and heavy rains can render chemicals and machines ineffeciual. : ;

PRNEYNPTA

Over the last two decades (1945-65), cotton production h increased
by two-thirds despite decreases of one-fifth in acreage h sted and
more then two-thirds in men-hours of labor used (See Teble 2). The
index of production per men-hour increased fivefold.
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Teble 1.

Percent of Cotton Hervest Mechanized, by State,
1960, 196%, 1965

Percent of harvest

Qe nvde
State mechani zed

1960 1964 1965
United States 51 78 85
Alabama 8 55 73
Arizona T3 o7 98
Arkensas 42 5 83
California 87 97 08
Florida 10 72 76
Georgla 1k 62 78
Louisiana, 49 78 8
Mississippi Lo 68 76
Missouri 56 83 90
New Mexico 6L 85 92
North Carolina 12 59 65
Oklehoms. 64 83 8l
South Carolina 6 63 T3
Tennessee 19 56 T0
Texas 58 85 90
Virginia 1 26 ]

Source: U.S. Department of Agriculture.
Table 2.

Cotton Production, Lebor Requirements, end
Mechanization, 1945-65

Index
number of Percent of
Year Acres Bales Man-hours production harvest
harvested roduced of lebor ~ man-hour mechanized
(Thous.) Thous. ) (Million) %957- 59=100)
945 17,029 9,015 1,583 39 INA
1950 17,843 10,01k 1,298 53 8
1955 16,928 14,721 1,235 81 23
1960 15,309 14,272 831 116 51
1965 13,617 14,956 503 1/ 203 1/ 85

INA = Information not available.
1/ Preliminary.
Source: U.S. Departmert of Agriculture.




Southeast

Cotton-harvest mechanization is least advenced in the southeastern States.
Only in Georgie was more than three-querters of the crop picked by machine
in 1965.  Lebor needs in this region although lower than previously,
remained heavy at the 1965 peak; but mechenization shortened the harvest
season in some areas by as much as four weeks. Iocal scheduling of
mechanical pickers in Georgie increased the amount of custom harvesting;
machines moved from south to north as the harvest wes completed. The
rough terrain and small fields that are typical of North Carolina limit
mechanization possibilities in that Stete.

The successful use of chemical weed killers - about 60 percent of the
crop was sprayed in Alsbamse - cut preharvest labor requirements signifi-
cantly. A clean crop is essential to get good grades at the gin after
mechanical harvesting.

South Central

About four-fifths of the 1965 crop was machine picked in Mississippi,
Louisiana and Arkansas, but only seven-tenths in Tennessee. The degree
oF mechenization is expected to increase somewhat in Tennessee, but
Purther sdvences in the other States are unlikely because of terrein and
the possibility of prolonged rains. The reduction due to mechanizetion
is perhaps more evident in duration of labor use than in peak needs.
Mechsnical harvesters shortened the harvest season by one week in Mis-
sissippl and by three weeks in Tennessee from 1964 to 1965.

Four-row cultivators, flame cultivators, and especially chemical weed
killers have cut preharvest labor needs significantly. Improvements in
chemical weed-control sgents are expected to bring further reductions,
perticularly in the length of the preharvest seeson. Nearly half of
the totsl Mississippi acreage was treated with triflurelin prior to
plenting in 1966, compared with slightly over & guerter in 1965. Mis-
sissippl fermers planned to treat approximately 60 percent of their
acreage with preemergent chemicals and 50 percent with postemergent
chemicals, creating a patitern of early and contiruous use of chemicals
beginning before the planting season and lasting until the harvest
season.

Reductions in labor demand are being metched, to some extent, by reduc-
tions in supply in Tennessee. Industriaslization is spreading aciross the
State, absorbing young and middle- aged men into nons riculturel. jobs

and leaving the cotton harvest more than ever to vomen and older men.
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Mechanical harvesting in Texas and Oklshoma has now reached such pro-
portions that further steep reductions in Tarm jobs due to increased
mechanizetion are unlikely.

Southwest

me need for hend veeding in New Mexico has been greatly diminished by
chemicals that kill from 50 to 95 percent of all weeds and grasses.

Meny growers discontinued thinning after the sdoption of mechanicel
pickers that apparently perform more efficiently in thick cotton. Iess
cotton is dropped when there is a continuous stream enterlng the suction
pipes. The use of mechanical harvesters jncreesed significantly in 1965
after it seemed that a limit had been resched.

Te very high proportion of Arizone cotton that can be picked by machines
is due largely to the cleeners Tuilt into harvesters that meke their
production more acceptable to the gin. An attachment that was used
extensively in 1965 —etrieves low bolls end ground cotton. New strains
of cotton, such as Deltepine have enhaenced picker use and allowed
machine picking to staxt sooner.

CUCUMBERS (PICKLES)

Tndiena: A malti-hervest cacmber machine was used in the field during
The 1965 season. Though not perfect, the harvester performed well on

the variety of cucumber now grown. This type of machine may be the

answer to cucumber picking if the "one time harvest,” now in the experi-
mental stege, does not come up to expectations. Michigan: Demonstrations
of a once-over pickle hervester were conducted in The Muskegon and Seginaw
Arees in 1965, and many of the pickle rrocessors in ettendance expressed
satisfaction with the performance of the machine. In theory, the machine
is quite simple. It picks up the vines by the tops and conveys then to

a wringer-type device. The vines being smaller, are pulled through; the
bigger and haxrder pickles sre pinched off. The pickles are conveyed

pest a men riding the machine who sorts out culls and trash; then they

. go into a hopper vhich is unlosded, when full, by another conveyor.

There were reports that as meny es 30 of these machines would be used in
Michigen in 1966, end that they would harvest up to one-third of the total

. geresge. ‘The major obstacle to complete mechanizetion of the pickle harvest

now appears to be the development of a high-yield pickle with a high
initial set of fruit. Michigan State University is doing considersable
reseaxrch in this srea. Seven hundred (700) pounds of seed from three
verieties showing particuler promise were to be planted in Michigan in
the spring of 1966. Yield per acre wes expected to be between 175 - 200
bushels, considerably 1ess than on hand-harvested acreage. Even with
the low yleld, growers expact to be able to show a profit because of
the reduced lsbor cost for harvesting. A few personnel carriers were
used in the 1965 harvest, but it is questioneble whether worker pro-

ductivity was increased.
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DATES

Celifornia: A few growers in the East Riverside ares are bullding
hydraulic equipment, either the crane or 1ift type, for elevating workers
into dete palms to perform both harvest and nonharvest tasks. This

equipment is safer and more efficient than ladders which have been used
: for the 20-t0-60- feet high trees.

' GRAPES

California: A large number of San Bernardino graspe growers installed a
] tractor-mounted conveyor belt system. This made it easler for the

pickers and speeded up picking. One grower used a 90-foot boom conveyor
belt system, which could be raised or lowered hydrsulically. This pro-
vided for picking of 9 to 10 vineyard rows at a time. New York: A .
mechanical grepe harvester successfully harvested 80 acres of grapes in
3 1965. However, there will be s few years of tramsition while growers
moke trellising chenges in the vineyards to accommodate the machine.

LETTUCE

California: Two hervesters have been developed but not sold. A unit
which was researched by the University of California has been made into
o full-scale commercisl harvester. A University of Arizona experi-
mentel hervester is in an uncertein stege of development. Lettuce har-
vesters are not likely to be used to their fullest extent until laborxr
becomes scsrce and cultural practices are improved to the point where
most of the heads ripen at the same time. Also, current field-packing
practices would have to be changed radicelly to keep up with the speed
of the machine or else more packing would have to be done in the shed.
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METONS

California: In 1965, a loading device was developed which tremsports
melons from the ground to the conveyor belt, reducing the size of the
work crew by one-third. This device can be adapted to most conveyor
belts. Workers who were unwilling to pick melons when the job involved
carrying 80-pound sacks have become svallsble to growers wno have machines
to do the heavy lifting. An equipment-mamifacturing firm has been test-
ing an improved unit in the Imperisl and Blythe areas, The company hopes
this unit will replace the melon pickup crew. The machine spans 8 beds
and has a paddle-wheel-type gethering unit on the ground end on each of
the 4 conveyor belts. Handpicked melons asre windrowed in every second
furrow and then picked up by the machine and loaded. Texas: Until

1965, the melon hervest in the Iaredo erea had never been accomplished a
without Mexican nationsls. By providing a conveyor system in the field
it was possible to utilize women snd school youth, ard the entire crop

was harvested without difficulty.

High-school students im a melon—picking crew organized by the manager
of a California Department of [Employment Farm Labor O0ffice and a
representative of the farmer that hired them. They worked behind the
rig showvn, picking the melons and placing them on a conveyor belt wvhich
carried themr to the elevated leader and into the truck for haul-out.
The rig moved at a speed of about 3 or 4 miles per hour.




OLIVES ;

California: Sixty to 80 percent of Mission and Sevilleno olives
responded to experimental machine shaking, but Manzsnillos were dif- j
Picult to sheke from the tree by this method. The possibilities of k
using o chemical loosening agent were explored in 1965.

ONIONS

Arizona: GCreen onicns are st least several years ewey from any degree
of mechenization that will significently reduce the pumber of workers
required. Celifornia: In the Salinss Velley, a new green-onion puller
with a crew of 12 did the work of 30 hand leborers in 1965. For dry
onions, grading machines were used and some growers experimented with
an onicn~-topping machine. Minnesota: Mechanical loaders for picking
up windrowed onions have eliminated sacking and sack loading in the
fields. Experiments with mechanical onion toppers have proven reason-
gbly successful in some sreas and may eventuslly eliminate the need for
workers to hand-top dry onions. New York: Onion growers no longer
worry sbout harvesting before youth go back to school. Machines harvest
a grester percentage of the crop esch year. Nevada: Continued Ilmprove-
ment in cultivation practices end use of sprays significantly reduced
hend lebor in ‘the garlic-onion crop in 1965.
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PEANUTS
Alsbsma: Approximately 90 percent of the 198,000 acres of peamuts in

the State was mechanically harvested in 1965, The crop was picked green
and artificially dried. A large percentage of the crop was postmerged
with chemicals to kill grass and weeds, and more growers used combines
for the harvest then in 1964. Noxrth Carolina: The harvest of peemts
was 90 percent mechaenized in 1965, and no further mechenization wes
expected. One criticism of the combine is that it shortens the harvest

season and overloeds storasge facilities.




L e e santatae e db et aetiidientt et S

L aaa

<
- P-

GREEN PEAS

Idsho: The harvest of green pees 1is continuing to be mechanized through
The use of combines which eliminate stationary viners. In the Lewlston
ares, the addition of five self-propelled viners and two automatic
feeders for the statlonary viners reduced menpower needs by about 90
workers per day in 1965. More seif-propeiled Aners were expected to
be used for the 1966 harvest. Illinois: The high cost of the green-
pea~harvesting machine confines its use to the large operations~--the
milti-state canners. Harvest times are staggered where possible to
allow these machines to be transferred between plents. Meryland:

Machines were used extensively in 1965 for the harvest of green peas.

Mimnesota: Mechenizetion of the green-pea hervest is the main factor

in a steady reduction of seasonal farm laebor. The mumber of mobile com-
bines is expected to increase each year and will eventually replace all
the stationery viner units. Mechenizetion has permitted bulk handling,
eliminated the stacking of vines, and crested s demend for truck drivers
and machinery operators. New Jersey: Green peas are nearly all hervested
by machines. Oregon: The green-pee harvest was becoming more highly
mechanized as more combines were being used in 1965. Combines csn be
opersted by one man and some are gself-propelled. Eventually, most
stetionsry-viner units are expected to be replaced by combines, thereby
Purther reducing the mmber of seasonel workers needed in the pea haxrvest.
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Washington: In 1965, more extensive use was mede of the mobile viner.
By comparison, eight men opersting five mobile viners were slmost as
productive as 29 workers operating & 12-unit stetionery viner set.




74
- 8D -

POTATOES

About 90 to 95 percent of the Idsho potato harvest wes mechanized in
1965 but some hend laborers were Tequired to sort out clods end trash

ss the harvester loasded the potatoes into trucks. Only one or two
sorters are needed per machine, compared with up to six a few years ago.
Mechanicel seed cutters and planters which cut the seed as it is planted
are being developsd to moke volime cntting possible. Seeds may be lost
through rot if not plaented soon after cutting.

A six-men bulk loader used in californis replaces approximately 40 hend-
workers. In Oregon, also, potato-bulking mechines reduce the nmumber of

sorters needed and shorten the harvest. Two-and four-row specific gravity
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mecharicel harvesters are being used succesSsiuLLy vy the larger Celorsdo
ﬂ
growers.
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With this mechanical potato picker, a crew of 12 men can do the work
previously requiring 33 persons.




4
- i -

About 95 percent of the 1965 Minnesota crop was harvested by combine,
meking necessary only a small force of handpickers to cover fields too
smell or soggy for the combines. In Michigen, bulk handling, herbicides,
electronic sizers, and mechanical harvesters are becoming more widespread
each year.

The mechanicel harvester, once thought to be unedaptable to the upland
Parms of New York, is now beginning to be used on these farms. About
80 percent of the New Jersey crop is harvested by machine.

The number of combines in operation in Maine has gone from 274 in 1964
to 450 in 1965 to an estimated 600 in 1566. The rumber of handpickers
needed declined by about 1,750 in 1965 and a further reduction of Over
1,600 wes predicted for 1966. The single-row machine, which digs 600-
T00 barrels per day, displaces at least 10 pickers; eand the double-row
combine, which digs 1,200-1,500 barrels per day, replaces 22 to 25 pickers.

SPINACH

Arkansss: Machine harvesting of spinach has steadlly increased, but
meny small growers cannot sfford the expense of buying a mechine and
must still rely on hend lsbor. New Jersey: Spinach is almost completely
harvested by machine. (klshoma: Successful machine harvesting of
spinach has occurred in recent years.

SUGAR BEETS

The use of cultivation-labor savers such as pelleted monogerm seed,
precision planters, flextine harrows, mechanical thinners and blockers,
and chemical weed killers has cut hend-labor requirements shaxply for
preharvest work in almost all of the sugar-beet States. In Minnesote,
for example, workers were recruited on the basis of one for 25 acres.
Fifteen years ago one worker could cover only 9 acres. (omplete mech-
anization of prehervest work in the near future is predicted in Colorado;
but predictions in other States are more cautious, citing the importance
of favorable weather and soil condition. In Nebraska, preharvest mech-
anization i3 said to have made little progress in the past several years.
The sugar-beet harvest is slmost completely mechanized in most States.
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SUGARCANE

Florida: One of the major sugar companies experimented with a harvest-
ing mechine in the fall of 1965. The unit did not prove to be practical
enough to rely on for steady production. However, with the aid of the
U.S. Department of Agriculture, continmuous changes in design are taking
_EI.L%C. muuxy DUJ..LD u.uu. .Lcuumucuu ba.uc WU&G muuug ch y.:.uu.x.cum Sncouri=-
tered with the 40,000-pound Iouisiana cutting machine which experimenters
used in the Belle Glade area. Also, the machine tore up cane stubble,
preventing further growth. Unlike Iouisiana, the Belle Glade soil is
loose, has poor root-holding ability, end limited traction qualities.
The cane is frequently blown over by harvest time. Although these
factors have aborted efforts to mechanize cutting, postcutting activity
is elready mechanized. Continmuous loading machines pick up the cane
and dump it into waiting carts for transportation to processing mills.
Iouisiana: Three newly introGuced sugarcane-planting machines were put
into commercial use at the beginning of the 1965 planting season. How-
ever, Hurricane Betsy occurred just as planting got underway, and the
adverse conditions created by the storm forced ebandomment of the machines
for the season. Prospects were that these machines would be used again
in 1966 with further improvements and refinements. Thus & decrease in
future seasonal labor needs for cane planting is predicted. Sugarcane-
harvesting machines are slready heavily used in the State.

TOBACCO

Kentucky: Experiments are being conducted to develop an sutomatic
curing process for burley tobacco. Although the process is thought

to be some years sway from practical application, it could revolutionize
the burley industry. In the experiments, DPrimed leaves are cured in a
metter of minutes, after which they are ready for marketing. If fully
developed, this process would eliminate the need for large curing barns
and would reduce the time of harvesting and marketing burley tobacco by
one to three months. North Carolina: Mechanization has been slow for
flue-cured tobacco which is used primarily for cigarettes. Mechanical
primers have been operated on an experimental basis in harvesting, but
no widespread use is anticipated for the next few years. There has been
some increase in the use of mechanical loopers, but this has not signi-
ficantly reduced the demand for baxrn hands. ILooping is the process
whereby the tobacco leaves are prepared for hanging be'tween tier poles
in the curing barn by stringing them onto sticks sbout 45 feet long.
Bulk curing of tobacco which 1s a companion to mechanical priming has
passed the experimental stageyand more growers are having these curers
installed each year and using them along with hand lebor. The bulk
curer eliminates the use of barm hands in the harvesting process.
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TOMATOES

Celifornia: Substantial progress was made in mechenizing the tomato
harvest in 1965. Little more then a promising experiment in 1964 when
3 to 3% percent of the canning-tomato crop was harvested mechenically,
some 232 machines harvested approximately one-third of the 2%—million-
ton 1965 crop. Growers were steadlly ordering the new harvesters, and
it was estimated that some 800 of these machines would harvest the bulk
of the 1966 crop. Rach machine requires 16 to 22 hend sorters end cen
harvest from 7 to 10 tons per hour. One worker on the machine is equiv-
alent to almost two good handworkers. In Just two years the tomato
harvester has moved from experimental status to lerge-scale utilization.
Colorado: One Arkansas Velley grower ordered six mechanicel harvesters
for his 1966 tomato harvest. The machines, which sre comparable to
those used in California, require <he planting of a new variety of
tomato which will produce a complete yield for one-time harvesting and
will not brulse easily. Illinols: The first tomato-picking mechines
introduced in 1962 proved of doubtful value and were discontimied. How-
ever, experiments are contimuing in an effort to develop a suitable
machine. TJTowa: No mechanicel picking of tomatoes is expected for a
few more years. Michigan: Mschine harvesting has been successful for
the small Rome veriety of tomatoes. Acreage for this variety of tomato
1s so small that the change in demand for lavor has been negligidble.

New York: Tomato hervesters are in the development and trisl steages.
Ohio: There are problems still to be solved before the tomato harvester
1s widely accepted in this State. Experiments are continuing in an
effort to build a machine suitsble to the climate and soil conditions.
Also, a new tomato variety is needed to ripen nearly all its fruit at
the same time and hold its quality on the vine. In addition, varieties
are needed to mature at different periods through the season. These
are necessary for economically tinso deliveries to processors. Dirt
and sod have caused problems for the machines, and the dirt mixed with
the harvested tomatoes causes contamination from micro-organisms in

the soil. Wet weather is also a problem. Machines used in Californis
do not face these hazards.

CONCLUSION

State employment security agencies, in their 1965 post-season farm labor

_ reports, have mentioned 27 crops which are subject to varying degrees

of mechanical handling. In some instances, the machine method is still
in the experimental stage and has not had a significant effect on employ-
ment. In other crops, workers are being displaced each year as machines
take over the hand operations. Machines have already invaded the pro-
duction of some crops to such an extent that the use of hand labor has
almost disappeared.

The experience of 1965 is a precursor to what may be expected in the
years to ~ome. It 1is difficult to pinpoint the exact crops which will
be most «."ected by mechanization, but it is possible to foresee that
agricul.ure's need for hand labor will diminish. The process of adapt-
ing hand laborers to a new technology presents problems. However, the
long-run effect of mechanization should prove beneficial. The grower
will be able to produce his crop more efficlently and can provide moxe




