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' harvesting information was obtained on the 1954 harvesting
~operations on 23 Hew York poteto farms. This included eight
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A COMPARISON OF COSTS. IN HARVESTING POTATORS
LY HAND PICKING AND MACHINE PICKING

SUMMARY

e vl S W

To help potato growers evaluate poiéntial sdvings from machine

Long Island forms using machine harvesiting, eight Long Island
farms using hand harvesting, and seven upstate farms using
machine harvesting. '

The Long Izland growers harvesting by machine all used direct
harvesting and bulk handling, A variety of combinations of
machines and equipment was used on the upstate farms, On most
upstate operations studied bulk handling was not used,

Producers hand picking had an average investment of 628 in
harvesting equipment while Long Island growers machine harvesting
had an average investment of £5,033 in harvesting equipment,

Harvesting equipment costs averaged $1,600 per yesr in Long Island

" machine harvesting opsrations compared to $908 upstate and 5251

on Long Island hand picking operations,

Long lslend formers machine harvestiﬁg had costs of harvesting and
hauling 4.6 cents per bushel bhelow costs on Long Tsland farms hand
picking, -

Savings in labor costs more than compensated for increased machinery
costs on the Long Island farms studied.

| The illustrations uced indicate that farmers raising 13,000 busghels

of potatoes cr less may be able to efficiently use machine harvesting
and bulk handling,

Producers using mechine harvesting reported z reduction in the
quaptity of damaged potztoes,

A reduced dependence on a large labor foree at harvest time is
an important advantage of machine harvesting,

Vines in early digging are a major difficulty in machine harvesting,

With direct harvesting potatoes may be somevhat lese bright in
appearance unless waghed or brushed,
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INTRODUCTION

Since the heginning of World War II producers of agricultural
products have experienced increcsing costs of production. Labor costs
have increcsed more rapidly than costs of other factors of production,
Also many growers have found adequate farm help difficult to obtain.
In this situotion fermers have turned to mechanization as a substitute
for labor and to obtain greater production per farm worker and lower
production cocts, This trend has been observed in most types of farming
end in all parte of the United States, Potato growers, with a high
seasonal need for ferm labor at harvest time, have sought means of
reducing their labor requirements and reducing labor costs, Machine
hervesting of potatoes by the use of the "potato combine" is one means
they have useu to accompllsh thise

Potato "eombine® harvesting machines, developed mostly during the
last decade, 'dig the potatoés, elevate them to belts or chains vhere
refuse is removed ag the potatoes go past, and then transport them by
belt or chain to drop in a bulk truck body driving slong side, The °
harvester is pulled by a tractor and includes its own power plant for
operating the belts and chaing. Some operators dig the potatoes first
with a conventional digger, winrowing 2 or 4 rows together, to be picked
up by the horvester, This is lrown as indirect harvesting. Others, ‘dig
the potatoes as they are harvested, the direct method, Some who harvest
by machine bag the potatoes on the harvester and psss the bags to a
truck along side or drop them on the ground.

Purpose of the Study

Some New York potato growers have adopted the new harvesting practices.
- Others have asked hov adopting the new practices might effect their costs
and the quality of their potmtoes, This study was conducted to help

farmers evalucte albternative harvesting and handling methods by sumarizing
the experiences of & group of farmers who have adopted machine harvesting

U gnd other farmers using hand picking methods, The gtudy is concerned
& I & i

primerily with comparing costs of horvesting end handling potatoes when
harvesting by machine and by hand,

The Methods Used

Data were obtained by the survey method from twenty-three farmers
during the winter of 1954, The data presented in this summary ere the
farmerst egtimates of harvesting and handling costs, sometimes tzken in

-part from finaneial records, but more generally from the farmer!'s memory
of hig 1954 harvesting operation.

Data were obtained on eight forms on long Island using machine
harvesting methods, Dsta were obtained also on seven farms in Upstate
Vew York Using machine harvesting methods, This is spproximately half
of the farmg in New York using these harvesting methods, For comparison,
information was obtained from eight Long Island farms using hand picking,
This of course ig ¢ smoll percentage of the farms on Long Island using
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this harvesting method, Since there is relatively littlé"vériability
in costs among those farms using hand harvesting methods on Long Island
the sample of eight farms is thought to give fairly representative data,

THE FARMS STUDIED

The eight Long Islend farms harvesting potatoes by hand averaged
82 acres of potatoes per farm, The largest enterprise was 140 acres
while the smallest enterprise in the sample was 40 acres of potatoes,
Yields roperted on these farms ranged from 425 bushels to 500 bushels
with an average of 462 bushels, On these farms either migrant lebor or
local *labor was employed to pick up the potatoes and were paid on a
piece-work basis. In general the farmers paid $.08 a bushel to have the
potatoes picked and sacked, This included compensation for supervision
of the crew by the crew leader. On most farms the sacks were loaded on
Trucks and hauled either to storage or the buying station by the fariférs
and his regular form help. In some cases the farmer contracted with the
crew of migrant workers to perform these services also for an additional
cost, : R - ' ' '

TABIE 1 PCTATO ACREAGE AND YIELDS ON SAMPLE FARMS

. Number
dcres harvested Bughels per acre of
Average High Tow Average Iigh Low farmg
St
Hand picking, (L. I.) 82 140 40 462 - kR 425 8
Harvester |
‘ ARTH
Long Island 116 190 75 435 -375 375 8
Lt
Upstate 75 330 20 499 350" 350 7

The Long Island farms using mechanical harvegters, harvested from
75 %0 190 acres by mcchine in 1954 with an average of 116 acres per farm,
some farms had an additional screage which was harvested by hand, Yields
on these farms ranged from 375 to 476 busghels with an average of 435, The
upstate farms using machine harvesting had a much wider range in size and
of type of potato-eaterprigs, ranging from 20 to 330 acres harvested hy
machine and averaging 75. Their yieldsalso covered a greater range, from
350 to 691 bushiels per acre with an average of 499. These farms were of
a variety of types. They included specialized potato farms, general farmg
with potatoes ag one enterprise, farms on mineral soil and farms on muck.



Harvesting Equipment Used

The Long Island potato farmers harvesting by machine had similar -
combinations of equipment. All used direct harvesting metheds, 41l
farmers handled the potatoes in bulk bodies on trucks or wagons. Seven
of the eight farmers had two-row machines, To haul potatoes to storage
or to the buyer siz of the eight used three trucks with bulk bodies.

These bodies, removed after potato harvest, are equipped with unloading
devices, The grower with o one-row machine used two trucks, and one grower
used a combination of trucks and wagons with bulk bodies., In all
cases the average distance the potatoes vere hauled from the field was

less than four miles, The harvesters used were of several makes, including
homemade mochines, and early commerical modele modified by the owner,

 TABIE 2 HARVESTER TYFE AND HAULING EQUIFMENT USED

Farm Number  Acres horvested  Harvester type Hauling Equipmeat
by maching :

8 Long Island féfms

110 2 row, direct, bulk 3 trucks with bulk bodies

2

3 80 2 row, direct, bulk 3 trucks with bulk bodies
R T 5 2 row, direct, bulk 3 trucks with bulk bodies
7 110 2 row, direct, bulk 1 truck with bulk body

o , " 3 wagons with bulk bodies
g T 96 1 rou, direct, bulk 2 trucks with bulk bodies
9. - 190 2 rou, direct, bulk 3 trucks with bulk bodies
10 170 2 row, direct, bulk 3 trucks with bulk bodies
11 100 27row, direct, bulk 3 trucks with bulk bodies
Upstate

1 35 1 row, direct, bags 1 truck

4 - 50 1 row, direct, bulk 3 wagons with bulk bodies
5 30 1 rov, direct, bags 2 wagons 7
1z 330 2 row, indirect, bags 4 trucks with bulk bodies
13 R0 1 row, direct, bags 4 wagons
14 . 23 1 row, direct, bags 4 wagons

15 .35 1 row, direct, bags 2 trucks

- 411 but one of the upstate farmga?tudied used one-row direct;/
machines, One used a two-row indirect™ machine. . Only two of these
seven farmers handled potatoes in bulk, the others using bags and
bagkets. A veriely of vagons cnd trucks were used for hauling,

vf 1/ Direct machine -~ digs end loads potatoes in one operation,
2/ Indirect machine - follows a digger and picks up the potatoes.

i
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: Farmers using hand picking used a number of makes of diggers and
hauled bagged potatoes by truck.

All farmers killed the vines before digging, gencrally using a
combination of cheulcal vine killers &nd beaters.,

Size of Crev gnd Harvesting Rates

Potato producers interested in machine harvegting have asked how
rapidly potatoes con be harvested by machine. Table 3 presents information
from the eight Long Islapd farms machine harvestﬁng, These farmers
harvested and hevled an average of from 1,700 bushel to 3,250 bushels
per day. The most common rate was about ? ,500 bushels per day, The
labor force varied from 6 %o 12 workers, dependlng on digging conditions,
whether potatoes vere going into storaﬁe or to the buyer, and other

factors.

T4BLE 3 SIZE OF HARVESTING CREW AND HARVESTING RATES,
ETGHT LONG ISILAND FARMS MACHINE HARVESTING

Average Rumber of - ' Average
Farm - Kimbear of bughels harvegted number of bushels
Number worksrs in ‘ by machins harvested per 9 =-
harvesting srew 10 bovr day
2 8 to 11 50,000 2500
3 7 30,000 1700
6 10 35,625 2500
7 7 : 44, ,000 2200
8 6 -7 38,400 2250
9 9 12 90,440 _ 3250
10 8 72,240 _ 2600
11 S ™9 47,500 _ R375

BARVESTING TOSTS

Cost Ttems Included

Cost data presented in this report are estimates of costs starting
with digging and including transportation to the storage arnd labor costs
in unloading., It includes all labor, machinery and sguipment costs
in performing the operations of digging and trangporting the potatoes,

It does not include cogts of the vine killing or eqalpﬁ@nt used in the
storage. On Long Island a proportion of the potaioces are delivered to
the farmer's storage and unloaded there by his labor force, while part
of the potatoes are trucked to the buying station and there unloaded
by the buyer. In these cases, costs of the services performed by the
grover are estimated. All of the Upstate New York farmers unloaded the
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potatoes with their labor force, These estimates for both machine
harvesting and hand harvesting, therefore, include some but not all of

the labor in unloading, Farmers made detailed estimates of costs of
using specialized potato harvesting equipment - diggers, harvesters,
special truck bodies, baskets, and bsgs. The producers estimated the
number of hours of use for tractors and trucks, Charpes determined by
cost accounts on other farms were used in determining cost in ueing trucks
and tractors, The hourly or per mile rates used dependent upon the gize
and type of equipment as well as the amount of annual use,

Equipment Investment

A shift from hand harvesting to mechanical harvesting requires
considerable additional investment in harvesters ond truck or wagon
bodies for bulk handling, On the farms using hand picking the current
value of barvesting machines sverages $628. The high was $1,170 and on
the farm with the lowest investment the equipment was considered to he
completely depreciated, The investment in harvesting equipment on these
farme averaged $11 per acre, The original costs of this equirment
averaged $927 and ranged form $550 to $1,900,

1
TABLE 4 INVESTMENT IN POTATO HARVESTING EQUIPMENT'/

Total invegtment Investment per acre Tour -
Average High  Low Average High Lou farm
Hand picking =~ & 628 $1,170 2/ 11 g7 2/

Machine picking
Long Island (5,033 $8,145 $1,280 $46 8L 7
Upstate $1,968 $4,607 $ 274 $42  §91 §13

1/ Includes diggers, harvesters, truck and wagon bodies and uhloading
devices, but does not include trucks, tractors, wagons, beaters, and.
equipment for handling potatoes in storage.

2/ Eouipment fully depreciated,

On the Long Island farms using machine harvesting the current value
of potato harvesting equipment aweraged $5,033. O{re farmer had an investment
in harvester and truck bodies of only 1,280 while another farmer considered
the current value of his equijment to be $8,145, The original cost of
this equipment ranged form $3,050 to $8,550 depending on the size and type
of equipment purchased. The farmer with the lowest original cost had
a homemade harvester, In thig and other similer cases the investment
reported may not include full value of the farm labor used in equipment
construction,
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The upstate harvesiing operations included a greater variety of type
and size of equipment, including oXier machines and elevator attachments
for standard diggers, The seguipment investment on 21l but two of these
farms does not include an investment in special truck or wagon bodies.

One of the farmers handling the potatoes in bulk used special wagon bodies
in which his investment was small., On these farms the average investment
in epecialized harvesting equipment was $1,968 ranging from $274 to $4,607,

Machinery Operating Costs

Producers were ssked to estimate the anmual costs of operating
each of their potato harvesting machines. One of the major costs of
owning and operating this machinery is depreciation. Each groweris
estimate of depreciation was used in computing these costs., The Long
Island farmers estimated that potato diggers should be depreciated
over an average of nine years, Aall farmers but one depreciated diggers
at the rate of 1C% per year, .

There was some uncertainty among these growers concerning the
appropriate rate of depreciation for mechanical harvesters. In many
‘repsects these machinsg are gimilar to diggers and probably should
be depreciated at a comparable rate., However, many felt that obsolescence
is likely to be very importent in determining the rate of depreciation
because harvesters are a receut development and likely to be improved
es later models ore developed, Long Island and upstate growers using
harvesters were equaelly divided between a five year apd & ten year
depreciation rate. Truck bodies were thought to have o somewhat longer
life. The average of the farmers' estimates was that truck bedies should
be depreciated over a thirteen yesar period. The farmers ranged in their
estimates from ten to twenty years,

Interest wos charged at 5% on the current depreciated value of the
harvesting equipment,

TABLE & ANNUAL COST OF OWNING AND USING HARVESTING EQUIPMENT

Depreciation}/ Interestg/ Repairs  Other Totsal

Hand picking, L. I. $ 89 $ 32 5115 $16 & 251

Machine picking

Long Island 8735 G247 $453 8168 $1603
Upstate $586 $ 87 $116 &% 84 % 908

1/ The farmer's estimates of depreciation were used.

2/ Interest was computed at 5% of current value of eguipment
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In both types of harvesting operations the major repairs were new
digger chains, Repairs average $115 per farm on the farms where potatoes
were picked by hand, (453 on the Long Islend farms using machine hervesting
and $116 on the upstate formes using machine harvesting,

Other operating cogts included charges for gas and oil used by
harvesters and charges for use of buildings for housing the equipment,
Gas aud oil costs Wers estimated on the besis of the number of hours the
machine was used cnd the horsepowsr of the engine, Housing costs vere
"based on charges vsed for other equipment on cost accout farms.

The Long Island farms machine harvesting hsd anmial costs of owning
ond operating harvesting equipment of about $1,603 compared to $908 on
the upstete farms and %251_on the Long Island farms hand harvegting.

Average Cogt Per Acre znd Per Bushel

When potatoes wvere hand picked on Long Island the use of harvesting
machinery cost an average of 3.51 per acre or .8 of a cent per bushel,
This compared with £14.59 per acre and 3./ cent per bushel for nachinery
costs on Long Island farms using machine harvesting, When machinery was
substituted for labor on these farms, machinery costs increased by about
2.6 cents per bushel,

While the begs used harvesting potatoes by hand are mostly used
fertilizer sacks, their use does represent a cost, Fertilizer can be
obtained somewhat cheaper when the sacke are retuwrned. FParmers using hand
picking also have a small cost for baskets, The upstate farmers using
machine harvesting contimedto have a cosgt for bags since most of them
were not handling potatoss in bulk., The bag and basket cost averaged
$1.76 an acre on Long Island or about .3 of a cent per bushel,

On Long Island tha wuss of tractorg and trucks, to pull harvesting
equipment and to haul pclatoss, costs aboul the same whether potutoes
were harvegbad by machine or by band. Use of trucks cost shout 4 of a
cent per bushel and Tractors and wagons cost aboubt .2 of a cent per bushel,

The greatest difference betwsen the Long Islend farms harvesting by
hand and by machine was in labor costs, Labor in digging, pilcking, hauling
and unloading averaged 10,2 cents & bushel on the farms where hand picking
vas used and 3.3 cents per bushel on the farme using machine harvesting
methods, Upstate New York the lsbor cogt by machine harvesting was
semewhat higher than on the Island, averaging 6.4 per bushsl,

On the Long Islend farms using machine harvesting the reduction in
cost of labor, bags and backets more than compensated for the increase
in machinery coste, resulting in a net saving of 4.6 cents per bushel,

The upstcte farms in general haul their potatoes greater distances,
uge harvesting machines with smaller capacity and bag their potatoes, On
a per bushel basis their harvesting machinery costs were squal to the
Long Island machine hervesting operations but their truck, tractor and labor
costs were gsomewhat higher, resulting in a total cost per bushel averaging
11,3 cents,



TABLE 6 €0STS IN HARVESTING AND HAULING POTATCES

Machine piciine
Hand picking Long

Long Island Island Upstate Your farm -
Aversge cost jper acre hg;veéted |
Harvesting machines % 3.51 . $14,59 T 517655
Bags and bagkets 1,76 . —— C 1,14
Use of tractors 1.78 1,92 - 4s20
Use of trucks and wagons 1.32 .98 2,61
Labor, digging, picking 46,40 14,37 31,29
and hauling
Total _ $54.77 . $31.86 $56.,79
Averegs cost per bushel harvested
Harvesting machines’ 8 ' 3.4 3o
Bage and baskets 3 o ol
Use of trmctors ’ ol oy 8
Use of trucks and wagons o2 ) o5 —
Labor, digging, picking 10,2 3.3 6.4 L
and hauling '
Total 1199 ) 7e3 1-103

Variations in Cost ner Bushal

The variation in cost among farms on Long Island harvesting potatoes
by hand was relatively small, Slmllar methods were used by all the farms
studied and there were oniy mihor variations in labor costs. The per
bushel cost ol labor veried somewhat because of differences in the
estimated quantity of labor used in hauling, loading and unloading the
potatoes and oniy slightly because of wage rates. Per bushel costs for
use of equipment varied somewhat because of differences in investment,
depreciation rates, and repairs. There was little variation among. these
farms in the number of hours of tractor use in harvestlng potatoes._
Tractor cost veried mainly because of differences in the rates applled
depending upon tractor size and the amount of annual use, The per bushel'
cost for the use of trucks and wagons also veried because of differences
in the type of equipment, it!'s annual use and differences in ‘the distance
potatoes were hauled.

In the machine picking operations equipment cost per bushel varied “
mainly because of the sige of the investment, the depreciation rates used,
amount of repairs and the number of bushels handled

In esﬁlmaulng labor costs, estimates were made of the typical or
average slze of crew represenative of the season's operation. On each
farm, perticularly on Long Island, the size of the harvesting crew varied
considerably within the season. In early season the vines were generally
killed one or two days before harvesting, Under these conditions the
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TABLE 7 RANGES IN COST PER BUSHEL FOR EQUIFMENT, LABOR TRUCK

.. AND TRACT(R
Average High Low
Harvegbing equipment ‘
Hand picking, L, I. «8 1.3 o5
Machine picking S
Long Island = 3.4 548 1.7
" Upstate 34 6.3 1.8
Labor, digping, picking, hauling
Hand picking, L. I. 10,2 - 12,0 9.0
Machine picking
Long Island 343 4e8 1.7
Upstate : 6.4 : S o0
Iractor Costs ‘
Hand picking, L, I, ' ot b o3
Machine picking
Long Island o 9 o2
Upstate _ 1 1,6 .2
Truck and wason cogts ‘ | ' o
Hand picking, L. I. o2 8 2
Machine picking
Long Island 2 ) o5 ol

tukers cling to the roots and vines and it is necessary to use a somevhat
larger crew to remove by hand considerable trash and to separate potatoes
from the vines, In late season on Long Island, after the potatoes have
been dead and ridged for sometime, the potatoes separate easily from the
stems and a somewhat smaller harvesting crevw is required than earlier in
the season. Typleally three or four additional workers are required for
early season digging ag compared to later in the season. Also at some
times during the season Jumps of dirt may cause difficulty and require a
lerger picking crew, The time curing the season and digging conditions,
therefore, are mejor foctors determining labor costs in machine harvesting,
Those farmers harvesting » high proportion of their crop early can expect -
a somewhat higher average iabor coct than those digging s higher proportion
of their crop later in the season. The average labor cost presented also
varied to some extent because of the veriable amount of unleoading labor
included, :



TABLE 8 VARIATION IN HARVESTING COSTS

-11~

T

Farm Acres Current Value Man Hours Cogt Per Bughel
Number - Harvested by of hervesting Per 1000 Horvesting ~ Tractor, Total
C o Machine Equipment bughels Machines Labor Truecl, Harvesting.
. o Other and Houling
Cogts.
Lohg Island Farms Machine Harvesting
2. 110 86270 25 4Lab 2.7 o8 8.0
3 80 6880 42 549 o5 1.2 11.6
6 75 1280 41 2.2 409 RS 77
7 110 3950 29 344 3.1 1.0 7.5
mw @mv W:wmw. N..._x N.umV NaN om mow
9 190 5200 33 1.7 3ed ol 5.6
10 170 4360 16 2,6 1.7 o4 Lol
11 100 8145 30 43 37 o5 8.6
Upstats Farms Machine Harvesiing
1 35 $1450 54 3.1 6,0 1.3 10,3
4 50 1705 Th 2.2 8.0 1.6 11,8
5 30 560 73 5.2 6o5 8 12,4
12 330 4607 4L 2.0 Ledy 1.5 79
i3 20 274, 70 1.8 77 1.7 11,2
.u._.h_. NN MHOO .WNT l.w .\Nv Nvou. ...._...u.. m«‘m
15 35 3080 81 6.3 83 3.1 17,7
Long Telend, Hard Pickirg
21 45 630 —— 1.1 %1 1.5 11.6
22 140 990 — o5 12,0 -3 12.3
23 13 1170 — ) P2 1.1 11,1
N-P Nﬁ@ HO@ ——— om ﬁ\vaw am urOamW
Nw ..NW QOO p— ﬁmw @ow Q@ 11 oO
26 65 665 -— . 12.0 s 13.5
27 28 760 - Le3 945 1.0 11.8
. 28 130 0 — 3 11,2 1.2 12.7
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When we look at costs on individual farms we observe some interesting
cost relationships., 4mong the Long Island machine harvesting operations
farm mumber 9 had the lowest per bushel cost for equipment, Investment -
in equipment was congsiderably above average but the acreage harvestéd
was high, making possible a lovw per bushel cost, Production per man
hour was about average. In total the per bushel cost on thig form was
one of the lowsest.,

Farm number 10 had the lowest per bushel harvesting cost, This farm
had the most efficient use of labor combined with about average invest~ .
ment in mechinery and a large acreage of potatoes,

The Yong Island farm with the 1owest equipment investment had the
secend lovest sguioment cogt per bushel, a higher than average labor
cost, and an average total cost per bushel,

Among the upstcte machine harvesting opsrations the one with the
lowest cost per bushel (farm number 12) had ths largest acresge and a
low equipment cost per bushel.

The data presented in table 8 indicete that in machine harvegting
machinery costs per buchel depend to a considerable extent on the size of
the enterprise and on machinery investment., Laber vproductivity and
costs vary considerably among the farms machine harvesting but labor
costs per bushel on all farms machine harvesting are below even the moet
efficient farm hand picking,

Thege data indicate also that the upstate farmers machine harvasting
and bagging potatoes might gain in labor efficiency by bulk handling,

ESTTIMATTNG. COSTS ON_OTHFR FARMS

Whether an individual farmer ean profit by adopting machine harvesting
-depends on a number of conditions.  The suitability of this machinery for
his farm depends in part on the soil type, the rumber and szize of stones,
and the topography of the land, The Upstate New York farmers using potato
combines were mostly located on rather light coils with few stones and
rather level topography, or on muck. The Long Islard farmers using machine
harvesting, all on leval land, had the several coil types common in eastern
Suffolk County. . Genarally there are few shtones in these soils, Other
conditions determining ke suitsbility of this equipmert are the size of
the potato euterpriss, the labor force available and the capiial avail-~
able for investment in harvesting equipment.

In evaluating the cosis one should congider that by mechanizing the
harvesting operation he is, to a considerable extent, substituting
machinery costs - depreciation, interest, repairs, and etc, ~ for laber
costs. In hand harvesting operations labor accounts for about 20% of
total harvesting costs and harvesting costs per bushel tend to be affected
relatively little by size of enterprise., On the eight. Long Island farms
using machine harvesting about 1/3 of the harvesting costs consisted of
thé relatively fixed coota of depreciation and interest., Total harvesting
cogt per bushel is 11Lely to be affected more by the size of enterprige
when machine harvesting is used, ;



13w

Table 9 is presgented to help a grower determine the cost of machine
harvesting on hig farm,

In table 9 three situations have been assumed -~ a farm with 75
acres of wnotatose, one with 50 acres and one with 30 acres of potatoes
using divect hniweshbing and tulk handling. Cost data from the average
of the eight Long Island farms nsing machine harvesting have been projected
to these situaticns, This projection may be useful to a potato grower
who wighes to estimate costs on his farm,

In compubing costs in these situations we have assumed each farm
had a yi=ld per acre squal to the averaze on the elght Long Tsland farms,
We have also asgmed that each of these farms had tha same invesiment
in speciaiized potato harvesting equipment, an invesiment equal to the
average on these eight farms. In reality this probably is not a reslistic
asgumption. The eight Long Island farms using machine harvesiing were
large enterprises and in most cases two-row harvesters were used, With
smaller enterprises farmers could reduce their invesiment in machinery
by using one-rou machines, Thay might also be able tc operate efficiently
with less than three bulk bodies for trangporting potatoes. ' Also in
the smaller enterprises it is not likely that the farmers would have
‘three trucks available on which to mouat buik bodiss. In such cases
greater use might be made of wagons or trailers and neighboring farmers
might "poel® some of their equipment for hauling potatoes. This too,
would affect machinery investment. Among the farms studied there was
considerabla variation in machinery investment, scme farms using home-
made truck bodies, homemade harvesters and used equipment in order to
reduce machinery investmant, Probably the firet step in estimating your
costs should be to datermine the machinery investment you will require,

Machinery Costg

In our illugtration we have indicated charges for depreciation and
interest as being the came in the different sizes of enternrise, A4s
indicated above = farmer may bs able to oltain the mecesecary equipment
for machine horvesting with a lowsr investment than the average for these
farms. This would affect both depreciation and interest charges.

We have applied the same rote of depreciztion on gll sizes of enterw
prises. The average rate for the eight Neng T3land farms with hervesters
was 75 years for Larvoshters and 13 yaars for truck bodies. One may gquastion
whether depreciztion is due2 more to Queresanc or to use. If ohksolegcence
in harvesters, due to Improvements in design, is ths more important
factor, probably the same rate of depreciasbion should be used on all
farms., If use is the more important consideration in determining
depreciation thez depreciation should be smalier on the smaller enterw
prises, You may wish to compute dspreciztion at some rates other than
the rates used in table 9,

Interest had beeu computed at the rete of 5% on the current value of
the harvesting equipmernt. This is a rate commeonly peid by farmers for
borrowed capital and seems appropriate for this purpose. However, you
may wish to use some other interest rate, depending on returns you can
receive from obher uges of your capitel,



TABLE 9 ESTIMATED COSTS OF HARVESTING MACHINERY AND LABOR USED IN HARVESTING AND HAULING
ON SAMPLE LONG ISLAND FARMS AND THREE HYPOTHETICAL FARIMS.

Average of
eight Long

Average of
eight Long

Estimated costs on
Hypothetical farms
machine picking

Igland farms Islaend farms 75 acres 50 acres 30 acres Your
hand picking machine picking potatoeg potatoes potatoss farm

Number of acres, harvested 82 116 - 75 50 a0 e
Yield per acre, bushels 462 435 435 435 435 —
Number of bughels harvested 37,046 50,460 32,625 21,750 13,050
Investmont in harvesting machinery § 628 $5,033 $5,033 $5,033 45,033 e
Harvesting machinery costs _ Total cost ner farm

Depreciation & 89 & 735 % 735 B 735 & 735

Interest 32 2L7 247 247 247

Repairs 115 453 293 195 117

Cther O 168 108 12 43

Total 4 251 41,603 515383 61,249 81,122

Lahor costs $3,782 61,597 $1,032 $ 698 $ 41z -
Bags and baskets 126 -— — v —
Tractor costs 1/
Truck costs 1/
Total harvesting machines and labor 54,15 $3,200 $2,415 62,415 515555 -
Harvesting machinery costs Average cost ver bwshel, ceptg _

Depreciation o2 1.6 293 3 5.6 :

Interest il .0 o8 1.1 1.9 .

Repairs wade < e ) 0

Other —i —3 —td -t —3 R

Total .3 34 =3 57 8.7 ———

Labor costs 1C.2 33 3.2 3.2 3.2 —
Bags and baskets 3 e S
Tractor costs 1/
Truck costs _ 1/
Total harvesting machines and labor 11,3 6.7 7.5 6.9 11.9 L

1/ Tractor and truck costs were not projected in thesge illusirations because they uill not be affected

greatly by a chenge from hand picking to direct harvesting.
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Repairs to harvesting equipment congisted largely of new digger
chaing, Repalr costs may vary with soil type, the care of the machine
and other factors,s  In these illustrations repair costs have been assumed
to be proportionate to the number of acres harvested. Experience with
potato diggers may provide a guide to indicate frequency with which
replacenents must be made,

Cther machinery costs in these illustrations have been assumed to
vary proporitionately with the acreage harvested, These costs consist
of gas and oil, the cost of housing machinery and other minor costs,

Labor Costs

On the eight Long Island farms, hired labsr was charged at the
rate the farmer paid. liost of the farmers reported a wage rate of $1.00
per hour, The value of the farm operator's time was charged at the
arbitrary rate of $1.,50 psr hour. The quantity of lshor used averaged
30 man hours per thoussnd buckels on the sight loag Teiand Tarms nachine
harvsating and runged {vom 16 hours to 42 hours per tlhousand bushels, In
the "aree case  illusization the cost por bushel for iabor has besn
assuned to be the seme on lavgs and small enterprises. In estimates for
your farm you may wish to estimate that you will use more or less labor
than average depending e conditions at your usual harvest time, unloading
facilities, etc,

Other Costs

When a farmer suitches to direet machine hearvesting his costs for
tractor operation should chenge lititle, since under ths new methed it is
necessary To pull the hervester and under the oid method it is necessary
to pull the digger, about the same area 1g covered at about the same
speed, Also hauling costs are not greatly affected by this change in
harvesting nethois, sinea the chenge in havvesting methods. does noh
effect the digtance the potatoes are hsuled and does not substantially
effaoct ths quamitity hovled per load, Therefore, these costs have been
left out dn thegs 1llugtrative cases vhere we sre comparing
harvesting aand hauliug costs on different sizes of enterpriss, Like-
wige the farmer who lg estimaiing the &ffect of a new practice on his
business aer expect ihat these costs will be effected little by adopting
the new method, : .

Illugtrations

‘ In the cases presented in table 9, as the size of the notato
enterprise decreased the per bushel cost of hervesting increased, due

~ to the fixed cost items of deprecistion and interest. The farm with 30
acres and 13,000 bushels of potatoes had a per boshsel cost of harvesting
about equal to thaet on the eight Long Island farus using hand picking
methods, As was pointed out above such & farmer, in reality, could
redute his investment in harvesting machines below the average of these
eight Long Island farms and could have lower cost for deprecistion and
interest, On a farm vith a potato enterprise of 30 acres or smaller it
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geems poscsible to use machine harvesting methods with cos®no larger than
those incurred when hand picking methods are used, However, when farmers
with smaller enterprises consider the adoption of machine harvesting
methods they muat be particularly cereful with investment in machinery,
if harvesting costs ars to be maintained at a low level,

EXFERTENCES OF FARMERS MACHINE HARVESTING

Operating costs as presented in this publicstion are conly one factor
affecting the former!s decision on harvesting methecds, Potato growerg
who have considered the acdoption of the new practices have questioned the
effect of these sractices oa potato quality -- on the quantity of cute
and bruises inflicted in the harvesting and handling operations. Any :
increase in the cuentity of damaged potatoes would represent an increased
cost of harvesting, while any improvement in poltato quality would contribute
to a lower cost of potato harvesiing., Other iImportant considerations are
the availability of labor, difficulties in supervising labor crews, the
timeliness of harvestimg and the ability of the farmer and his help to
ure and waintain mechanical eguipmert, No daia were obtainsd on these
guestions in this study. We did ask the farmers for informastion on their
experiences pnd observailons,

Cuts and Bruises

Of the fifteen farmers using machine harvesting there was only one
who said he had experienced more cuts and btruises than when he previously .
used hand picking methods. Practically all the farmers zgid that the
number of cubs and bruises had been reduced. O(mne who had data comparing
his experience during two egessons reported that by machine harvesting he
obtained a 10% reduction in the number of potatoes out of grade because of
cuts and bruises. Growers who delivered directly to the buyer general;y
reported that the buyers were pleased with the improved condition of their
potatoes, Several cited a reduction in the guantity of cuvs and bruises
as one of the important valnes they had received from machine harvesting,
Tt was also poinited cut frequenitly, that care must be exercised in the
operation of thie machines if these results are to be obtained, Scme
reported that until they became experienced in the operation of the machine
they damaged more potatoes. Other farmerg said that they personally, or’
a responsible member of their regular labor force, always operated the
machine to sges “het it vas onerated properly to awveid potato damage.
A grower pleased with thz condition of machine harvested potatoes pointed
out that each tine potatoss are picked up and set down more tubers are
Gamaged. He said that fovr times when pstatoes are picked up have been
eliminated in his operation by using machine harvesting and bulk hendling.
The experience of these growers seems to indicate that fewer potatoes
are dameged by nochine hervesting and bulk handling compared to harvesting,

Cloas and Dirt

Saveral growars menbdioned that their potatoss were not as bright
and clean as when pickad by hend. They felt that this is one of the
dlsadvanbtages of machine harvesting. They suggested that it wmight be
necessary to brush or wash the potatoes to overcome this difficulty,
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Also this problem might be overcome by using the indirect method, allowing
the potatoes to dry in the field before being picked up by the ha arvester,
This would increasse harvesting costs somewhat, because of the addltlonal
field operation,

Clods of dirt vere menticned as a problem by a few farmers. OCne
grover reported that a concave roller ahead of the harvesting machine
helped considerably in bresking up the lumps. Clods were not mentioned
as a major difficulty by these farmers,

One long Island farmer mentioned that during the very wet period
in the 1954 seacon it was difficult to harvest by machine because. of
trouble in getiing the heavy equipment through wet spote in the field,
During this period he harvested some potatoes by hand, This coyld be a
major problem in some greas in wet years.,

Vines

Most of the Long Island growers during their early season harvest
kill the vines uith sprays and by beating one or two days befor harvest,
Under these conditions their greatest difficulty seemed to be the adde
itional labor required on the picking table. One grover said that late
in the eeason he harvested with only one man pilcking trash, Several
reported that for the sarly season dlgglng three or four additional workers
were required.

Labor Problenms

A reduction in difficulties with labor was frequently mentioned as
one of the important advantages of machine harvesting, Several farmers
pointed out that when they harvested by maschine no potatoes were left
dug in the field at the end of the day, while frequently several rows may
be left on the ground when picking by hand, This can be an important
cost in terms of povato quality., Several growers said that they now
harvest potatoss wiih their regular labor force. They no longer have to
be concerned with difficulties in obtaining and supervising a large crew
of workers., On one farm vhere the harvesting is now done by the regular
labor force,previocusly 40 migrants would have been required, Another
grower said {hat to dig potatoes at the same rate g3 with his harvester
would require a crew of 30 pickers. He was happy to have substituted
machinery for the headaches assoclated with a labor force of this gize,
Cne farmer said that potato harvesting is now easy work compared to what
it used to be, Potatoes go into storage untouched by human hands; gone
is all the backw~breaking lifting of former years, He also said he can
hire women to do part of the work on the harvester, making it easier for
him to obtain the necessary help. He said that it is difficult to hire
help that will load bags of potatoes well, Therefore, in the past he
and his regular workers have done this bock-breaking work, - One farmer
digging potatoes by hand pointed out that one of the difficulties with
machiine harvesting is that the farmer must be mechanically inclined and
must ko on the Job consbantly gupervising the operstion 1f damaged potatoeg
are to be avoided,
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Mechanical Difficulties

Fone of the farmers using harvesting wmachires reported any serious
mechanical difficulties with their machines, However, several had a
nmber of suggestions for possible improvement- of the machinery. Some
of their sugpestlons are as follows: 1) Independent depth adjustment
on esch side of the two-row machine, 2} A device %o regulate the .
engine speed on the harvester from the tractor seat, 3) Would like
the machine self-propslled. 4) A new machine or tool to dispose of
vines, placing tham where digging has been complated, The farmer says
this would save three or four men in his harvesting operation.

5) - Modifications of the digger to prevent the potatoss from rolling
out and around the side, 6) Would like to have different sizes of cross
chain to drop out more small potatoes in a low price yeara.

SCMB SUGGESTIONS TO OPFRATORS OF MECHANICAL POTATO HARVESTERS

1, Avoid packing of soil and the production of clods by vreharvest
> field epevations. Using heavy equipment when soilg are wet can
~ greatly increase clod problem,

2. Kill vines eithoer chemically or mechanically for controlling tuber
" aize and to reduce skimning and bruising. Also, elimination of .
vines and veeds reduces mechanical interference,

3, More maturity in the tubers at the end of the season should allow
higher harvesting rates without excessive injury.

L. heccurate control of the digger blades alds in good geparation with
out excesaive agitetion or excessive cutting of tubers. Proper depth
control is more eapgily attained where the blade is carried on
easter vheals or speol ghaped ridge wheels just ahead of the digging

puint, Poce blads eontrol édnd irregular respones to the section of
the overator may arbernatoly increase cuts, or over-load the apron
and reduce machinag capacity. Do

5e .The amount of agitetion on the elevating apron should be so limited
that some soll will be carried to a point above the last pair of
agitators, '

6, Independent pouver tnits are more desirable than poverw-take—off
driven harvesiers. An independent and instently variable speed
helps attain mayimm capecity with minimum tuber injury, It will
_be necessary for a new operator to do some - experimenting with dif=.
ferent combinations of opron speeds and ground speeds to adjust to
different field condibions. Start with a ground speed of about 1
to i miles per horr and an apron speed of 5%=10% greater and cOmw
bired with wmild agitaticn. o

7, Hand sorting effirisncy can often be improved to proper coaching
and practice, When sorting materials on a convayor, it is mere
efficient for workers to toss materials to the oposite side of the
convayor than behind them, Soft clods can often be eliminated hy
pressing them through the apron,
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Hork out a system of simple and easily understood signals for communie
cation between the harvester operator, the tractor driver and the
driver of the truck, The harvester operator should be in command of
maneuvars, Drivers should be on the slert for signals form the
harvester operator, The tractor driver should be alert to stalling
whan tha truck is nearly loaded. It may be desirable to select ons
truck driver to drive all trucks while being loaded,

The harvester operator should give consgtant, cereful attention to

the control of the bulk loader so that the tubers drop only a few

inches., To begin filling the truck it is a good practice to start
about twowthirds of the way forward and to the right center. Then
work fore and aft evenly and complete filling from the far side to
the near side,

Preventative maintenance is important in reducing labor costs due
to breakdowns, Good maintenance includes regular use of clean lu-
bricants, prompt sbtention to loose bolis, necessary adjustments,
and rules for good farm machinery maintenance,



