


Foreword 
The University of Minnesota Agricultural Experiment Station is pleased to 

release this second DISC report for use by specialty crops producers, irrigators, 
processors, lending agencies, and other interested people, It provides useful 
information for those interested in production for fresh product marketing 
and commercial processing. It upon "The Potential 
for Irrigated Crop Production," Miscellaneous Report 138, which covered 
water and climate resources, various crop selections, and costs. 

The following departments made major contributions to this Agricul-
tural Engineering, Agricultural and Applied Economics, Food Science and 
Nutrition, and Horticultural Science and Landscape Architecture. We thank the 
Detroit Lakes Area Vocational-Technical School for allowing Christianson 
to give us enough time to research and write the fresh market portion of the 

We also are to the market growers and the personnel 
several processing companies for time and help, 

We forward to serving you and to any comment about 
crops. and your needs and 

Landis L. Boyd, Assistant Director 
Agricultural Experiment Station, University Minnesota 

Intra 

situations as 
crops in Minnesota, 

The fresh market section covers all how our crops 
a detailed cost nine crops grown on a 10-acre 

The vegetable processing industry narrows down to sweet corn 
and green peas in Minnesota, Potatoes are also very state, but 
we hope to cover fresh and processed potatoes in a later 

E. C. Bather 
DISC coordinator 

is a stable and we find that Minnesota is 
in the United States in its sweet corn peas 



FRESH MARKET SPECIALTY CROPS M. . ............... 4 
U.S. Trends ............................................. .4 
U.S. Production Trends ................................................. 5 

cJua"'·'"·'""' to Minnesota ........................................ 5 
for ................................. 7 

Present Minnesota Production .......................................... 8 
•••••••••••••••• 0 ••••••••••• 0 ••••••••••••••••••••••••••••••• 8 

Methods ................................................. 9 
Potential Expansion of Minnesota Production ........................... 12 

Increase .............................................. 12 
of the Present Market ........................... 13 

for Markets .................................. 17 
in the ...................... 23 

Needed ............................................. 23 
Format ............................................... 25 

Returns ........................................................... 25 
Costs ................................................... 26 

Costs .................................................... 26 
and Costs .................................... 27 
Total Costs ............................................ 27 

•••••• 0 •• 0. 0 •• 0 0 •••••• 0 •• 0 ••••••••••••••••• 0 0 •••••• 27 
••••••••• 0 ••••••••••••••• 0 •••••••••• 0 .28 

Summary of ................................. 29 
Conclusions ....................................................... 29 

Cost .................................................... 25 
Crop Budget and Costs Tables ........................... 29-45 
SPECIALTY VEGETABLE CROPS FOR PROCESSING .................... 46 
National Trends .......................................... 46 
Regional Production ............... 46 
Processing in Minnesota .......................... 48 

Plants Interviewed ................................................. 48 
0 0 0 0 •••••• 0 0 0 0 0 ••• 0 0. 0. 0 ••••• 0 •••••••••••••••• 50 

Irrigation .......................................................... 52 
Other Concerns to Processors ....................................... 52 

New Processing Breene and D.R. .......... 52 
Pea and Sweet Corn Production Potential in Minnesota 

Research and Parameters) ............... 56 
Past Changes Have Been Gradual ................................... 56 
Some Comments in Production Sweet Corn and Peas ...... 57 
Processing and Handling ........................................... 58 
Plant Breeding ....................................... 60 
Crop Culture ...................................................... 61 

New Vegetable Processing Plant (F.J. . .............. 64 
A Procedure ............................... 65 
An Example ....................................................... 65 
Potential ............................................. 66 

Lakes, Minnesota 

The Agricultural Experiment Station of the University of Minnesota offers its programs and facilities to all persons 
without regard to race, creed, color, sex, or national origin. 

3 



This chapter examines the on Minnesota's irrigated 
la_nds of production fruits fresh use. It is essential 
that most fruits and vegetables on irrigated 
acreage to assure consistent and commensurate high 
investment and high return potentiaL To a reasonable evaluation of this 
tJUu:anHu the current market structure and situation in state were 

"""'"''-'·Fruit and vegetable crop growers, distributors, produce 
retail store produce managers, University extension specialists, and 

market information were interviewed to determine the present situa-
tion and about for of production. The 

all contacted was ~ candor in 
the information was from these 

interviews and the form the for 
this 

U, SL CONSUMPTION TRJEND§ 

From 1950 through 1965, 
tables dropped sharply. from 107 pounds per 
person in 1950 to 81.1 pounds in 1965. Per capita consumption of fresh vege-

(not including from 120 pounds to 98.3 
pounds during that same decline reflected a shift from fresh pro-
duce to more convenient rather than a in consum p-
tion. From 1967 to 1973, total per offresh produce remained 

stable the increased by 17 
(table 1). 

In addition to the use convenience 
between fresh and processed vegetables influenced 
1973, retail prices of canned vegetables held at a level compared to 
prices of fresh produce (table 2). In the latter half of 1973 and early 1974, the 
price of canned vegetables increased quite rapidly while the price of fresh 
vegetables increased gradually. This was one reason for the slight temporary 
shift from processed to fresh consumption. It is estimated that by 1980 fresh 
market vegetable use per capita will decline slightly from present levels to 97 
pounds but that canned product use will increase slightly. Because of the 
expected population growth of 0.6-0. 7 percent annually, the use of all vegetables 
should increase by about 4 percent between 1975 and 1980. 

Tabil!'l 1. TWI!'lillds in pl!'lr capita '""'"'*'~~'""' arull ~\Oii©l! U.S. «::\OiillSllmption of 
(Fwesh weight b©lsis} 

Period Fresh2 Canned Frozen Total Fresh3 Canned Frozen 

Million 

Pounds basis) 

1947-49 average .... " .......... 121 72 7 200 17,489 10,521 963 
1957-59 average ............... 104 81 15 200 17,847 13,908 2,493 
1965 ................ " ......... 98 85 18 201 18,835 16,320 3,336 
1970 .......................... 98 94 21 213 19,871 18,946 4,148 
1973 • 0 •••••••••••••••••••••••• 100 102 22 224 20,842 21,130 4,549 
1974 0 0 0 0 0 0 0 0 0 0 0 0 0 D D 0 0 0 0 0 0 0 0 0 0 0 101 98 21 220 21 2 20,636 4,379 
1980 projected ................. 97 104 24 225 21,379 22,811 5,246 
1 Excludes melons and potatoes. 
21ncludes 2.4 pounds of dehydrated onions for 1973, 2.8 pounds for 1974, and estimated 2.3 pounds for 1970. 
31ncludes dehydrated onions. 
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Total 

28,973 
34,248 
38,491 
42,965 
46,521 
46,227 
49,436 



Table 2. Retail price indexes for fresh and processed inn its and vegetables, 
1962-64 average and selected years1 (1967=100) 

Year 

1962-64 average ................... . 
1965 .............................. . 
1970 .............................. . 
1973 .............................. . 
1974 .............................. . 
1975-6 months ..................... . 
1Food consumed at home. 
Source: Bureau of Labor Statistics. 

U.S. PRODUCTION TRENDS 

Fresh 

90.7 
97.9 

116.3 
150.8 
162.6 
162.9 

Canned 
and frozen 

98.2 
98.3 

109.2 
30.2 

170.6 
177.2 

The western region predominates in fresh vegetable production and contin
ues to increase its share of the total production. Fifty-five percent of all fresh 
vegetable output now originates in the Rocky Mountain and Pacific Coast 
regions, up from 50 percent in the 1967-69 period (figure 1). California alone 
accounts for 78 percent of all western fresh market vegetable production. Total 
U. S. production increased 13.6 percent from 10.3 million tons in 19 57-59 to 11.7 
million tons in 1972-74. During this period total acreage in production declined 
by 17 percent. 

PRODUCE SHIPMENTS TO MINNESOTA 

Reviewing the sources of supply of fresh fruits and vegetables shipped to 
Minnesota reflects the dominance of California. Information about shipments 
into Minnesota is detailed in the U.S.D.A Market News Service annual summary 
report on fresh fruit and vegetable unloads in midwestern cities. This report lists 
the carlot equivalents of produce that are unloaded in Minneapolis and St. Paul 
each month and the states from which they are shipped. This should provide a 
good estimate of total shipments into the state because these two cities receive 
most out-of-state deliveries. The rep0rt also includes shipments of Minnesota 
grown produce although many loads are delivered direct to retail store outlets 
that would not be included in the summary report. 

Figure 1. Vegetables for fresh market, 
regional production as percent of U.S. total, 
1957-59, 1967-69, and 1972-74 averages* 

VEGETABLES FOR PROCESSING 

USDA 

REGIONAL PRODUCTION AS PERCENT OF U.S. TOTAL 

1957-59, 1967-69, and 1972-74 AVERAGES* 

NEG. ERS 2123-75 (7) 

*U.S. average annual production 1957-59, 10.3 mil. tons; 1967-69, 11.2 
mil. tons; and 1972-74, 11.7 mil. tons. 
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Table 3 shovvs the 

season. 

Vlfasl1 i 

Florida 

1\lorth 

Unloaols 

consist of oranges and lettuce. The 
axe October and No'Ven1ber, The ~""'' 0·i·c,o·;c 

muslrroelon 

tQ'ltLat(=i?))~u~~~r~&J'~® ~@l!J[[t~®~ QJ'J 
m~~©)©Jdl~ ©11 

'101 

\Nai:ernnelon 

i! 

'104~3 

236 
.I 'I 
'1?0 

00 
Other 370 

To~al 

:3'1 90 
unloads ·1399:3 

Carrots 
Sweet corn 

Total 

uce 1\!1 in 

1 
'103 
32 

8 
'11 
13 
16 

"110 

2305 

!=fl '] 

50 
3i5 

19 
'10 

2007 

16298 '15350 

6 

22 

2L].2 

'10 
40 

2256 



A "L)e;HJ.HloCHH ability of California growers to expand their share 
shipping season. Growers have worked to 

cabbage, a..nd broccoli. California has 
the 

80 1957 to 1974. At 

OHq .. HHCHW with apples accounting 
and did surpass Washington in 

. items from Texas are cabbage, and grapefruit. 
Florida's major iten1s are grapefruit and sweet corn although several other iterns, 

tomatoes and are in substantial quantities. Pota-
toes account for all recorded shipments North Dakota. -

shelf in Minnesota 
communication and system. Being able to 

when needed requires a consistent grading, 
specialists may be involved in the 

each must communicating accurately with the others. Be-
n"""'-.'"" of the business is done verbally, the potential for misunder

standings is Thus, descriptive terms of produce identification and 
grading must be consistent. A USDA grader generally inspects the pack to assure 
conformity to grade. 

The form of the market structure differ somewhat depending on the size 
and type of marketing organization. wholesale distributor may be consid-
ered the contact point within this structure through which out-of-state produce 
is distributed. If the firm is a organization, it may employ buyers 
in production areas who purchase produce for the company. Some Minnesota 
wholesalers have buyers stationed in several major producing areas, such as 
California, and Texas. These buyers may be constantly buying produce 

the wholesaler and may "follow the harvest" from one part of the country to 
another. 

The buyer the wholesale must decide how much of a 
specific produce item to order to sold. The order is then phoned to the field 
buyer who makes the necessary production area. An order may 
be placed on Tuesday to arrive at the warehouse following Man-

or delivery may be requested in2 weeks, such as where an item is going to be 
promoted as a leader item and greater guaranties may be needed. Usually 
deliveries are made the first and last of the week. 

The of the produce ordered is generally determined on the day of 
shipment. Occasionally, a price commitment may be obtained for 1 or 2 weeks in 
advance. This is particularly helpful in planning special sales in advance where 
a predetermined price will help reduce the chances of losing money on a low 
margin item. The field should be in a position to YJlOW price trends for an 
item, because crop and weather conditions and demand trends. 
Field buyers the most accurate and unbiased information source for 
supply and demand information. 

If the firm does not have buyers in the field, they may buy direct from grower
shippers. These are growers do own selling and shipping. Some 
wholesale distributors prefer dealing directly with a grower-shipper because 
they feel they get the most accurate information from growers about their own 
produce. 

Another alternative is for the wholesaler to contact a buying broker in the 
producing area. The broker will contact suppliers and place the order. A broker 
may put together a mixed load of produce where the buyer cannot use an entire 
load of one commodity. This broker is sometimes referred to as a "mixer broker." 

As still another alternative, the wholesale distributor may choose to place the 
order with a local broker who then contacts a seller or broker in the producing 
area. The Minnesota broker may choose to make shipping arrangements directly 
with the trucker because transportation rates among truckers differ significantly. 
A substantial difference may exist also between the service offered 
from one trucker to another. 
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The great into Minnesota is ordered and 
by the At one time produce lots were shipped in 

on a consignment basis and sold after their arrival. This 
for manipulation of the product with control 

Another method which come into Minnesota other 
truckers might a load of produce and it in 

watermelons enter various areas. might be 
store, or the trucker choose to sell them from the 

of the is done with other states. 
loads would not be in any market news about 

the extent to which this occurs is not but of several 
of this type in small communities suggests that there may be a 
number of them. 
coming into the Minneapolis and St. Paul area generally is unloaded 

warehouse before to the retail stores. major 
chain distributor's located in the 

areas. Several in four 
market areas St. PauL 

In some cases the produce may be transported directly from the out-of-state 
source to the retail store outlets without stopping at the distributor's warehouse. 
This may occur when a distributor several stores in outstate areas and 
an entire load can be directed to those areas. 

JPlRJE§JENT MiNNESOTA PRODUCTION 

Complete acreage of Minnesota production of 
fruits and vegetable for the market is not available now. Estimates have 
been made using information from the U.S. Census and Minne
sota Agricultural Statistics. The University of Minnesota tentatively planning 
to conduct an acreage this next year. Radishes, carrots, pumpkins, pars-
nips, and squash are the fresh market vegetables that have increased in 
acreage since 1949. Strawberry apple production have increased gradually 
while production has remained fairly stable in recent years after 
several years declining production. All other crops were either stable or 
decreased in production. 

Several reasons are for the decline in Minnesota production. First, 
much ofthe acreage once in production was at edge of the metropoli-
tan area. As and the suburbs grew, this land was sold for 
development. Many who sold land did not return to commercial produc-
tion in new locations. The use of land for industrial and residential development 
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RET.6.1L FROM 
FARM OR 
ROADSIDE 

STAf\lD 

Ft~RMERS 
fVlARI<ET 

R ESTAURAI\JT 
INSTITUTIOI\Ji\L 

ER 

STORES 

• .(.' ' 0 remmns a wcror In 
near urban areas. New 

,_w,HL·'-'~ and efficient as 
have been able to increase their 

maintained or increased their share of the 
and carrots. 

Labor costs have increased 
consider it to increase 
markeL Few growers had efficient 
out the demanded 

Current data are ""n"'~t"rl 
have 
increased 

The 

The various outlets 
described as follows: 

PICK YOUR OWI\J 

In 

9 

to 

fresh may be defined or 

and some are 



in this manner. About 1,000 to 1,200 acres sold in 
Minnesota the ' your own" form of 

consumers has 

~nore than 

DI[JP'iliiCT lf{]ETAillL TO CIOll\JSUM!ER 

farrnersJ rnarl<.ets are ar1d St. tl1ere are OilCe-

markets some suburban areas and certain other towns. 
available on the nUITJber of growers who sell 

consumers. Most growers sell some of their 
smaller acreage ihe 
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of their from the or St. Paul farmers' markets. 
recen·[ years individual consumer traffic has 

market. At both 
individual consumers, and 

A flea market also 
growers use 

At the LViHLnva:Ju 

also raise consumers can 
bananas as well as the usual Minnesota 
about these dealers. Some feel that the 

to attract 

SELLING TO RETAIL OUILETS 

In numbers of growers is 
Growers sell to the 

rn·'''"'"'" should receive 

of 

costs. area becomes too 
returns will soon be more than 

SELLING TO WHOLESALE DISTRIBUTORS 

These sales are made to 
orrn"wr receives lower 

The grower 
or may go 

leveL 

distributors who sell to retail The 
but does not have to make numerous 

the sale with wholesale 
Out-of-state are made at 

In total sales most Minnesota 
3 shows the number of 

and St. Paul 
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in one or two 

items than do rn·,m""'''" 



Often the stores 

Strawberries are 
are available in an area 
fresh strawberries. It 

in that area. 

and 
a difficult 
are :rneth
irv:ltld:a: 

other local stores, then of course 
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c or 
were available, To evaluate one must consider the reasons 

is not available and determine 

Often the increase in 

evaluation: 

be sugar peas 
and are 

1. Direct to consumer HH:lUU'-G'-'""' 

and farmers' markets. 
such as 

expense of 
belm!V its norrnal cost 

will affect this 

2. local wholesale markets and out-of-state 
markets. 
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estimate because of the recent 
the number of acres a 

to 

customers do, 
we assume that 1 acre per 1000 

per 
at all times, The cost of that attendant 

the income, If we assume a wage ,50 



JFaiTI'trne:r§9 M211r~keffi 
The old time farmers' markets are 

the Farmers receive 
fresher than available in most 
t-Jv.CJCHHH contact growers and consumers, and 

ence. 

costs and a reasonable 
intended to discredit 

LCaHALH1') to start 
should examine 
TI18ll_tS. 
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at a farmers' market 
someone be at the 

or more at the market 
determine 

low sales volume 

a broad selection 



Substantial opportunities 
farmers' throughout 
has the 
for this 

WHOlLE§AlLJE MAJR'JKJET§ 
To 

method of 
a. market in Minnesota 

but 
b. The 

of the potential in the wholesale this 
two 

can be our season 

several 
in discussion. conditions affect the 

are common to both areas, and will 
economics of crop are not 

section but wm be covered 
The MJil!JinlliPl§lrn~iBl Ma:d~lBlit 

Table 3 summarizes the amount 
other states from 1972 to 1975. To 
be 

the 
market-

Yet those 
would 

were Minnesota apples are 
TID!~@!! Utril~!Ql8lds :a·[ M~rrUli®:ElL0Jt!dl~is"SIL I?@! lUI~ ~©JW 1915 t!dlff ~e~®C~®d ~li'IUli~s atrildl 
~ffe~e~ables Z~trild ®[1J'"~i~8lic~~r~~ 1\f!i~r~lfil®:!ll@tilll iill~f®iill~®§ @i ®iBlCfh 

Pro-

Commodity Carloads To·1al quantity per acre acres 

boxes 300 boxes 3000 
~-$ 50 crates 63 
2 280 bu. 6 

85 350 340 
Broccoli 20 400 cartons 45 

40 500 48 
Muskmelon '125 160 crates 469 
Carrots 61 600 '102 
Cauliflower 20 400 cartons 50 

67 400 crates 100 
Sweet corn 15 200 sacks 54 
Sl cucumbers 32 300 bu. 75 
Sl 113 500 sacks 181 

6 400 bu. 13 
Strawberries 64 flats 500 ·flats 154 
Tomatoes 30 350 cartons 85 

3 400 sacks 5 

Total potential acres 4790 
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stHtes. 
Minnesota growers 

state markets with certain 
in the central and south central 

those markets 
modities added. will 

those mad-;ets. 

area increa_se. 
,~·~~"-'L''b and distribution are able to 

a factor because Minnesota growers 
are not 

situation. 
satisfied with 

u>Junu<:::u:u}'; some of the reasons for any 
confusion even may not 

local 
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rna comlnon n1ost 
ers, both as sellers and 
there is little that 

decision must be made for 
of that crop based on the "''"nPc'"'" 

reason I 



Few growers really know their total production costs. They have a general 
idea, but few can give a precise breakdown of their costs and returns per acre 
unless they have good record keeping programs. Most field-side estimates of 
production are higher than actual and estimates of production costs lower than 
actual. If some inefficient growers knew their costs, they possibly would discon
tinue a particular crop sooner or strive to improve production efficiency. 

Production efficiency can have a significant impact on total supply as well as 
on net income. A grower may attempt to operate a larger acreage than what can 
be handled properly with available equipment or labor. The yield per acre may 
be very low with zero net income but the overall production still might be 
substantial. This can cause overproduction in some cases, and the lower prices 
will aggravate the situation for other growers as well. If that grower would 
concentrate his or her energy and equipment on what can be handled effectively, 
the net income would likely be higher and the market conditions could be 
improved too. An appropriate axiom to this would be "get better before you get 
bigger." 

Part-time producers may also help to establish a low price. Because they may 
not be raising produce commercially they often are satisfied to take whatever 
they can get. Any income they receive is considered as an extra dividend, and 
there is little concern for production costs. This may be an important point 
where market demand is low, such as with tomatoes in August. 

Grower-Buyer Relationships 

Other examples may demonstrate the importance of communications on the 
establishment of a fair price. Problems arise when the grower fails to contact 
buyers before harvest to discuss the potential sale. If the grower calls the buyer 
and says "I'm going to start harvesting today, what will you give me?", the price 
offered is not usually the top market price. If, for example, the buyer placed an 
order for California produce and does not have an outlet for the local produce at 
that time, the buyer might offer a low price so that it can be moved rapidly. 

Prior contacts will not totally solve the price problem. One grower stated that 
he had made a firm agreement with a produce manager that the grower would 
supply the store with sweet corn throughout the season. It was agreed that at the 
beginning of the season, when corn was in short supply, the grower would sell at 
a price lower than the current wholesale price. Later the price was to be main
tained at a fixed level that was somewhat higher than the current wholesale 
price. The commitment was maintained through the first part of the season until 
other corn became plentiful. Then the produce manager started buying from his 
customers who raised corn as a sideline and gradually discontinued buying from 
the commercial grower. The agreed upon price was maintained, but the volume 
purchased gradually decreased. 

Several growers stated that buyers would buy produce from other areas even 
though the local price was less. This statement was repeated to several buyers to 
determine reaction. One buyer stated that their only reason for paying a higher 
price was to get a higher quality product. However, some buyers stated that these 
statements were correct; the reasons were basically economic. A wholesaler may 
want blueberries from Michigan but not an entire truckload. Because freight 
must be paid on the entire load, the buyer may choose to fill out the load with 
cabbage and snap beans even though cabbage is $1 higher in Michigan than 
locally. Many local growers take advantage of this same situation. They may 
raise one crop such as radishes as their main crop but then raise green onions to 
be able to provide distant buyers with a complete or "mixed" load. 

In some cases growers feel that buyers are trying to hold down the local 
market. One grower stated that a buyer would not pay him $3 a bag for sweet corn 
but then shipped it in for $3.50 per bag. If quality was a factor in this case, it was 
not communicated to the grower and consequently the grower-buyer relation
ship deteriorated. 

Positive grower-buyer relationships are essential if there is to be a healthy 
wholesale fresh fruit and vegetable industry beneficial to Minnesota's growers 
and buyers. An improved level of communication is essential to develop a 
mutual understanding of the problems faced by each of them. 
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in communication when 
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From a grower's standpoint, the varieties that may provide the highest 
quality from the various sensory factors may be low yielding. Payment of a 
substantial premium would be required for the profit per acre to be equal with a _ 
poorer flavored variety. Thus, there appears to be an emphasis on high-yielding, 
attractive-appearing varieties for movement into the wholesale trade where a 
major emphasis is on shelf life and appearance. At the same time, growers who 
sell through their own retail roadside stands or through specialized stores tend 
to emphasize the flavor aspect of quality. 

Shelf.life is a major concern of the produce buyer. The varieties of tomatoes 
usually grown in Minnesota do not have the firmness necessary for good shelf 
life. This, plus the fact that most Minnesota tomato producers harvest at a riper 
stage, results in shorter shelf life and consequently greater discard. One buyer 
estimated that there was a minimum of 10 percent greater throw away rate with 
Minnesota-grown tomatoes than with shipped-in tomatoes. Therefore, they paid 
a correspondingly lower price for Minnesota tomatoes. 

Even though consumers seem to rely heavily on appearance in selecting 
produce, they recognize that Minnesota-grown produce is likely to be fresher 
and better flavored than shipped-in produce. When fresh Minnesota tomatoes 
reach the market, consumers prefer them to tomatoes from distant sources. 
Sweet corn is another example of a local product of generally higher quality than 
a shipped-in corn. 

Although a product is of high quality when placed on display, it will 
deteriorate. The produce manager or store owner must be willing to dispose of it 
when necessary. Some grocers keep the fresh produce in storage for days, where 
it also deteriorates, until the shriveled up produce is all sold. Consequently, that 
grocer sells low quality produce all the time and complains that fresh produce 
does not move and that the produce sector of the business is not profitable. 

Proper handling of produce is a major factor in maintaining high quality. 
Many products, particularly sweet corn, would retain quality longer if they were 
cooled rapidly after harvesting. The investment in a hydrocooler to accomplish 
this would require a reasonable premium to be paid for the produce. Many 
buyers stated that they would pay such a premium for hydrocooled produce, and 
one stated that he would pay 5¢ per dozen more for hydrocooled sweet corn. 
Many producers are skeptical of these statements, however. They state that 
buyers request high quality but pay the lower price. In one instance a wholesale 
buyer asked the produce managers of the stores if they wanted high quality or 
low price. They indicated that they wanted high quality so the buyer began 
buying that quality. A short time later the produce managers began complaining 
about the high price and some stated that "they could get that quality elsewhere 
at a lower price." For that buyer that ended the buying of higher quality at a 
somewhat higher price. 

A major reason for the emphasis on price appears to come from the philoso
phy and advertising practices of the stores. A store that consistently advertises 
itself as "the lowest priced store around" must continue to buy accordingly or 
lose the very price conscious shoppers. Thus, any change would require a 
determined and long-range shift in advertising emphasis from low price to 
higher quality. 

Produce quality is a very tenuous characteristic. A grower must start with 
good varieties, properly care for them, and then harvest at just the right stage of 
maturity. The crop then must be handled properly from the field through 
packaging and stored or shipped at the proper temperature. The buyer and 
distributor must give it the same careful treatment as they transport it to the retail 
outlet. Then the retailer must store and display the produce under the proper 
conditions to maintain the quality. Finally, the produce manager must be will
ing to dispose of "spent" produce when it is obviously over the hill. Only if all 
these steps are followed from grower through retailer will the consumer receive 
the top quality produce. Any handling carelessness along the way negates the 
care given up to that point. A continuing education program for growers and 
handlers could help improve the quality of the produce consumers buy. 

PRODUCE GRADING AND PACKAGING 
A frequent comment of produce buyers is that the packaging of Minnesota 

produce is generally inadequate. A few growers do an excellent job in both 
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grading and packaging but in many cases the produce is ungraded and delivered 
in whatever containers are available. Frequently this consists of used bushel 
baskets, melon crates, or other used cartons that the grower has been able to pick 
up from stores. Buyers state that many growers may raise a crop excellent 
quality but then deliver it in shoddy looking containers. This detracts considera
bly from the appearance of the produce and results in lower prices. 

and storage of bushel baskets and odd sized containers also 
becomes more difficult. 

Growers have been reluctant to expensive containers because there 
is no assurance that price increases may receive will be enough to cover the 
extra costs. Container prices may range to per unit, and it a 
substantial increase in product price to recover that cost. 

Recently a major supermarket chain adopted store approach for 
merchandising fresh produce in several of its Minneapolis-St. Paul stores. The 
produce is displayed in tipped bushel and customers select from the 
bulk If this approach remains as successful as the initial trials 
possibly growers could deliver their in baskets ready 
display to the store outlets. 

Improved grading to size is needed for many commodities. Restaurant sup
pliers want uniform sized potatoes their trade. Apparently only one grower in 
Minnesota packs sized potatoes in boxes for this trade. Consequently much of 
the potato supplies for this trade must be shipped in. 

Another difficulty for both buyers and producers relates to the U.S.D.A. 
standards used in grading. To allow for variations normal in the grading and 
handling procedure, certain tolerances are permitted in each standard. For 
example, any of tomatoes at its destination may have up to 15 percent, by 
count, of tomatoes that do not meet the In addition, normal variation 
within the grade permits a fairly quality range in the pack. 

Some producers consistently pack to the minimum standards of the 
Because they are paid classification, not see the advantage in 
providing the higher If the does not the 
produce through the marketing channels, there is little concern about maintain-
ing top quality To overcome this, many develop their own 
standards within the grades for buying produce. 

Many growers do not have adequate grading and packing facilities. The cost 
of this equipment might be greater than can be justified for the size of an 
individual operation. An alternative would be to hire grading and packaging 
services. This could be done on a per unit charge basis or some cooperative 
arrangement. Possibly a central grading and packing cooperative could be 
established to handle this job. For most growers this approach would be less 
costly than individual purchase of equipment. It would be better to hire this 
service than to do a half-way job of grading. 

If Minnesota growers are going to compete with from other areas, 
they must grade and to meet the competition. 

PRODUCE SUPPLY At'\TD QUALITY ACROSS THJE SEASON 
In considering the commercial fruit and vegetable production in 

Minnesota, one concern has been the relatively season and the 
effect this would have on the willingness of buyers to purchase local produce. A 
few buyers have stated that they feel must purchase produce from the long
season areas during Minnesota's production period to assure a continued off
season supply. Most produce buyers interviewed, especially the large wholesale 
buyers, stated that this was not a problem for them. They would be very willing 
to buy local produce in season if it meets their quality and grade requirements. It 
is important, however, that the supply is consistent during Minnesota's produc
tion season. Most buyers want the assurance the producers are not going to 
be in 1 day and out the next. 

Perhaps the most important aspect of supply is regular communication 
between the seller and if a satisfactory relationship is to be maintained. 
Buyers related numerous about producers telephoning on scheduled 
delivery dates and stating that they couldn't deliver product. Because it takes 
at least 3 days to bring in produce from Western suppliers, the nondelivery of 
produce can destroy those markets for the grower. 
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Adverse weather conditions at harvest can result in nondelivery through no 
fault of the grower. This is an area of justifiable concern to both buyers and 
producers. Fast communication to the buyer of the occurrence can help minim
ize the damaging effects by providing buyer with maximum time to try and 
secure alternate local supplies. 

Communication must occur in both directions, however. Growers express 
frustration with buyers who say they will buy the produce but turn down the 
grower when it is ready to deliver. With more frequent communications, this 
kind of problem probably could be minimized. With certain crops, such as sweet 
corn and muskmelon, unusually warm weather can speed up the maturity with 
very short notice. This results in a surplus of the crop for a short time and causes 
marketing difficulties if the local market is well supplied already. Warm weather 
becomes less of a problem when larger regional markets are being supplied, 
because the local production constitutes a relatively small portion of that market 
and thus could be more easily absorbed with a minimum of price disruption. 

F:ruits and Vegetables in the P:rog:ram:s; 
Many farmers are looking for an additional specialty crop that might fit into 

their present irrigated farming programs. For most, fruits and vegetables for 
fresh market sales will not be among the crops they will want to consider. 
However, those who are willing to commit themselves to the type of production 
and marketing program necessary can achieve a reasonable return from fresh 
market produce. Some factors to consider are: 

1. Production technology. The successful growing of fruits and vegetables 
requires closer attention to specific production practices than do most of 
the field crops. This type of production is a very intensive form of agricul
ture with high cost:; and high returns per acre, and there are several 
critical production phases during the season. A mistake on an apparently 
minor management decision during any of these phases could reduce the 
net returns to zero or result in a loss. Timeliness of various production 
activities is very important and if a grower is involved in activities related 
to the major field crops, attention to the fruit or vegetable crop needs may 

delayed or omitted. 
2. Labor requirements are generally high. If a producer has additional labor 

available during certain times of the production season, this type of 
specialty crop might fit into the production program. 

3. Irrigation facilities. The irrigation needs between various specialty crops 
may vary considerably. Thus, if a producer is using a center pivot system, 
the fruit or vegetable crop selected should have generally the same re
quirements as the other crop under the system. Use of the center pivot 
system is open to criticism when small acreage of several crops is contem
plated. 

4. Equipment requirements. Several cultural practices such as laying plastic 
mulch, planting transplants, and applying pesticides with high pressure 
sprayers require equipment not normally used for irrigated corn produc
tion, for example. Crop selection must reflect this need for specialized 
equipment. 

5. Marketing requirements. The marketing of fresh fruits and vegetables is 
very challenging and totally different from that grain or livestock 
products. The produce is highly perishable and must be moved at the 
proper time, but for an adequate price. Thus, most of the marketing work 
must be done before the crop is ready for harvest. 

If these considerations are satisfactorily resolved, then the production of 
specialty crops for fresh market could fit into an irrigator's production program. 

Improvements Needed 
There are significant opportunities for expansion in the production of fresh 

fruits and vegetables in Minnesota. The total acreage increase that may occur 
will depend on how effectively growers meet the challenges and need for 
improved production and marketing practices. Caution must be exercised when 
considering specific crops. Several crops have declined in acreage, and it should 
be determined whether their reduction was related to marketing considerations 
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the success of the 

to 

from any cause. 
manager. Some 

the best manager, but 
can't afford to NOT best candidate. 

illustrates what can be done to the growers to achieve 
the available markets and to 

The cost and return for each crop is in two 
first table each crop summarizes the costs and returns per acre. 

detailed information on the assumed and cost 
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able that certain 
costs are increased. In 
be considered. 

resources must 

the and 
listed will be done 

from For sweet corn the 
"method was included 

The final two lines of the first table for each crop list total costs shown and 
returns above costs shown. Total costs, total overhead costs, and 

and obtain total costs 
costs shmJIJn. 

Table 5. crops -~aJrm i11 

Fixed 

Tractor (30 hp) (75% Used 
Pickup (50% crops Used 
High pressure New 
Fertilizer New 
Trailer Used 1 15 5 

10' Used 500 0 50 68.63 6.86 
Drag, 12' Used 200 15 20 22. 2 2.2"1 
Transplanter New 15 140 154.82 15.48 
Cultivator, 10' Used 400 15 
Row cu 2-row Used 200 15 22.1 2.21 
Rotary mower Used 400 10 40 54.90 5.49 

2-bottom Used 350 35 48.04 
Planter, 2-row Used 44.23 4.42 
Weed 20' Used 300 30 . 8 12 
Mulch Used 500 50 55.80 5.58 
Straw mu applicator Used 500 50 68.63 6.86 
Irrigation well, 6" (100ft. G. P.M. 0 332.50 
Traveling gun irrigation system New 15 300 331.75 33.1 
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Variable 

.35 

.36 

.34 

.40 

.50 

.35 

.13 
"1.00 
i 

.1 



ments. 

Total 

,:~nnual ownership costs 

investrnent 

estimate of 
op,eranng costs per acre, total machin~ 

Travel gun 

$ 7.50 
306.00 

40.75 

$ 664.25 

the 

f('I!VH 

12 inches cYr water 

Fuel 

Total 

Ann 

gun 
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$ 127.20 
105.60 
134.40 

90.00 

$ 

$ 66.42 



Summary of the enterprise budgets 
The individual enterprise budgets in tables 7 through 30 provide information 

on the yields, input quantities, and prices used in the analysis. Table 31 is a 
summary ofthe gross returns, operating costs, ownership costs, harvesting and 
marketing operating costs, and returns above costs shown. 

Conclusions 
Calculating the average annual costs and returns is one way to compare the 

profitability of alternative crops as well as evaluate the long~term profitability of 
a specific crop. Utilizing a budget approach helps in estimating resource needs 
in terms of capital and labor requirements. It also can provide a basis for 

Table 7. Crop budget for irrigated SWEET CORN per acre, sandy soils 

Returns 

Sweet corn 
Operating costs 

Machinery, fuel, lube, and repairs 
Seed 
Nitrogen 
Phosphate 
Potash 
Herbicide 
Insecticide 
Irrigation fuel, lube, and repair costs 
Crop insurance 
Direct labor 
Irrigation labor 
Interest on operating costs 

Total 
Ownership costs 

Machinery depreciation, interest, insurance, 
and housing 

Irrigation depreciation, interest, and 
insurance 

Interest on land 
Taxes on land 

Total 
Total production costs shown 

Returns above production costs shown 
Sweet corn harvesting (operating cost) 

Labor, hand picking 
Tractor and trailer fuel, lube, and repairs 

Sacks 

Total harvest cost shown 
Returns above production and harvesting costs shown 
Sweet corn harvesting, pick-your-own 

Labor, checkout and supervise pickers 
Advertising (3% of gross) 

Total 

Returns above production and pick-your-own costs shown 

"Price will vary within season and by types of market. 
bDepreciation allocated by use of implement on total 10 acres. 
cMust add cost of delivering produce to market and other selling costs. 

Quantity 

1000 doz. 

12 lbs. 
130 lbs. 
60 lbs. 

100 lbs. 

7 A.l. 
$600.00 

3.89 hrs. 
1.75 hrs. 
$75.14 

$500.00 
$500.00 

26 hrs. 
3 hrs. 

200-5 doz. 

12 hrs. 

Irrigated (7 inches) 

Price 

$ .6oa 

1.60 
.18 
.18 
.08 

3.06 
.025 

3.00 
3.00 

.09 

.08 

.01 

$3.00 
1.36 

.30 

3.00 

Amount 

$600.00 

$ 7.53 
19.20 
23.40 
10.80 
8.00 

18.00 
10.00 
21.42 
15.00 
11.67 
5.25 
6.76 

$157.03 

$ 66.61 b 

66.42 
40.00 

5.00 

$178.03 

$335.06 

$264.94 

$ 78.00 
4.08 

60.00 
142.08c 
122.86 

36.0Qd 
13.50 

$ 49.50 

$215.44 

dPick-your-own labor per acre may vary significantly with number of customers and acreage produced. 
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evaluating present production standards in the light of income requirements. A 
budget as used here provides an opportunity to examine costs by categories to 
help evaluate operation efficiencies as well as compare various production and 
marketing systems. 

Table 8. Machinery and ope<ating costs p®i' ac!'e fo~ 
SWEET CORN 

Costs per hour Costs per acre 

Tractor Fuel, lube, Hours Fuel, lube, 
Operation H. P. and repairs per acre and 

Tractor 30 $ $ 
Plowing, 2-16" 1.68 .86 1.44 4.80 
Disc, 10' w harrow 2.10 .21 .44 9.07 
Spread fertilizer 1.57 .18 .28 5.58 
Planter, 2-38" 1.78 .42 .75 4.42 
Side-dress fertilizer 

and cultivation, 
2-38" 1.63 .40 .65 2.2"1 

Spraying 
herbicide, 20' 1.63 .11 ."18 4.12 

Spray insecticide 
(3 times) 1.67 1.00 1.67 5.58 

Harvest 1.36 3.00 4.08 i .66 
Disc stal 10' 2.02 .2"1 .42 
Pickup 3.40 .50 1.70 8.58 
Irrigation labor 1.75 
Total 8.64 

Table 9. 

Irrigated (6 inches) 
Your 

Quantity Price Amount farm 

Returns 
Cabbage 500 sacks $ 2.5oa 

Operating costs 

Machinery, fuel, 
lube, and repairs $ 11.66 
Plants 15.00 210.00 
Nitrogen 150 lbs. .18 27.00 
Phosphate 150 lbs. .18 27.00 
Potash WO lbs. .08 8.00 
Herbicide 8.00 
Insecticide 72.33 
Irrigation fuel, lube, and rs 6 A.l. 3.06 18.36 
Direct labor 

For machinery and irrigation 8.29 hrs. 3.00 24.87 
Extra labor for planting 15 hrs. 3.00 45.00 

Crop insurance $ 1,250.00 .Q4b 50.00 
Interest on operating costs $ 251.11 .09 22.60 

Total $ 524.82 

Ownershi~ costs 
Machinery depreciation, interest, 

insurance, and housing $ 77.67c 
Irrigation depreciation 66.42 
Interest on land $ 500.00 .08 40.00 
Taxes on land $ 500.00 .01 5.00 
Total $ 189.09 
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Total uction costs shown 

Return above 
costs shown 

Cabbage harvesting and 

Labor 

Hauling to market 

and 
marketing costs shown 

Total costs shown 

Returns above all costs shown 

73 hrs. 
6 hrs. 

500 
6 hrs. 

(6 i 

You 
Price Amount farm 

$ 713.91 

$ 536.09 

3.00 $ 2-19.00 
1.36 8.16 
.30 150.00 

3.40 20.40 

$ 397.56d 
$ 1,111.47d 

$ 138.53 

"Price reported during i 976 ranged from $2.00 per sack to $4.50 per sack. 
bCrop insurance rates will vary substantially depending on county crop hail experience. 
cFixed cost allocation based on the assumption that the equipment listed was used on the total i 0 
acres. 

dHarvesting and marketing costs will vary depending on production quality, distance to market, 
and possible storage costs. 

Table 'ill and costs per acre for 
CABBAGE 

Costs per hour Costs per acre 

Tractor Fuel, I Hours Fuel, Owner-
Operation H. P. and repairs per acre and repairs ship 

Tractor 30 $ $ 
.68 .86 '1.44 4.80 

2.10 .21 .44 9.07 
1.63 .11 .18 4.12 
1.57 .18 .28 5.58 

Disk 2.02 .21 .42 
Plant 1.88 3.00 5.64 15.48 

.64 1.20 .97 2.21 

1.67 .77 .29 5.58 
1.36 6.00 8.16 .66 
3.40 6.00 20.40 8.58 

i .75 

Total 20.29 
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Table 11, 

Returns 

Muskmelons 

Potash 
Herbicide 

and 

wide 

Rental of loees ror lination 
I ruel, I 
Direct labor 

For mach and i 
Extra labor for weeding 
Extra labor to remove 

Insurance 
Interest on 

Total 

Ownership costs 

Returns above 
costs shown 

Cartons 
Hau labor 
Hau costs 

costs shown 

uction 

Total harvest and 
costs shown 

Total costs shown 

Returns above costs shown 

rs 

rs 

©' .:p 

$ 

lbs. 

50 lbs. 
100 lbs. 

8 A .. 

6.76 hrs. 
25.00 1'1 

8.00 hrs. 

301.00 

$ 500.00 
$ 500.00 

32 tus. 
lbs. 

3 

Price 

."12 

.02 

. 8 

. 8 

.08 

3.06 

3.00 
3.00 
3.00 

.09 

3.00 
.0"1 

3.00 

You 
Amount farm 

8.63 
"190.00 
80.00 
"18.00 

9.00 
BJJO 
!5.00 

10.00 

75.00 
24.00 

"129.60 
27.09 

$ 629.08 

·100.89c 

"I 
96.00 
20.00 

131 
9.00 

"10.20 

aprice reported during 1976 ranged from 10!1! per to 7 per lb. 
bCrop insurance rate will vary 
'Fixed cost allocation based on the 
acres. 

"c"<"'h'-"' and marketing costs will vary 
storage costs. 

on county crop hail experience. 
equipment listed was used the total ·10 

on quantity, distance market, 
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Returns 

Tomatoes 
Total retu 

Production operating costs 

Herbicide 
Insecticide 

insurance 
Interest on ng costs 

Total 

, 
i and insurance 

Land interest 
Land taxes 

Total 

Total uction costs shown 

Return 
costs shown 

rs 

.68 
2. 0 

"1.41 
•j 

1.36 

1 0 lbs. 
90 lbs. 
00 lbs. 

6 I. 

.2"i 

"1.90 

3.00 
1.75 

8.68 hrs. 

$ 234.62 

$ 500.00 
500.00 
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1.44 
.44 
.34 
."18 

.42 
L41 

.55 
1 
10.20 

5.58 
"15.48 

5.58 
1.66 

1 "15 

00.89 

You 
Price nt farm 

$ ."1 

.05 

.18 

.18 

.08 

3.06 
3.00 

.04 
09 

.08 

.01 

$ 

12.2 
250.00 

19.80 
16.20 
8.00 
5.00 

20.80 
18.36 
26.04 

21.12 

495.60 

82.09 

66.42 
40.00 

5.00 

$ 193.51 

689.11 



to market 
Tractor and trailer 

costs 
Cartons 
Haul [o market 

Totcll anol 
costs shown 

Total costs shown 

Rei:ums above costs sllown 

Quantity 

134 hrs. 
8 hrs. 

1 lbs. 
750 

6 hrs. 

aReturns reflect sale of graded and bo)(ed #'I toma1oes. 

Price 

3.00 
"1.36 

.35 
3.40 

Your 
Amount farm 

402.00 
"10.88 

450.00 
262.50 

20.40b 

biiJlarketing costs will vary depending on distance from markets and storage costs. 

Costs per hour 

Tractor 
use 1-I.F) 

5 
Harvesting 

20' 

Hau I to market 
lafJor 

:Jo $ 
1.68 
2.10 
"1.63 
1.57 
1.63 
2.02 
1.88 
1.64 
1.67 
1.36 
3.40 

Hours 
per acre 

.86 "1.4t!. 4.80 

.21 .44 9.07 

.21 .34 4.42 

.18 .28 5.58 

.1 ·1 .18 4.12 

.:21 .42 
3.00 5.64 "15.48 
1.60 2.62 2.21 

.55 .92 5.58 
8.00 "10.88 1.66 
6.00 20.40 8.58 

"1.75 

22J38 

Quantity Price 
Your 

Amount farm 

Returns 

Operating costs 
Mach fuel, I 
N 

Potasl1 
Herbicide 
Insecticide 

icide 
Rental of bees for 

and rs 

lination 

34 

lbs. $ .06 

125 lbs. 
100 lbs. 
"100 lbs. 

.18 

.18 

.08 

4.40 
22.50 
18.00 

8.00 
18.00 
12.00 
25.00 
10.00 



Table 15. ( CO!ntinued) 

Your 
Quantity Price Amount farm 

rs 8 I. 3.06 24.48 

4.53 hrs. 3.00 13.59 
insurance $ .09 108.00 

nterest on $ 139.98 .09 12.60 

Total $ 292.57 

Ownership costs 

68.82 

66.42 
nterest on land $ 500.00 .08 40.00 

Taxes on land $ 500.00 .01 

Total $ 180.24 

Total uction 
costs shovvn 472.81 

Returns above uction 
costs shown 727.19 

Labor for harvesting 11 hrs 3.00 330.00 
Machi fuel, I rs 27.20 
Hau 4 hrs 3.00 12.00 

Total harvest and 
costs sllown $ 369.20 

Total uction and 
costs shown $ 842.01 

Returns above costs shown $ 357.99 

Table 11::L and costs per acre for 

Costs per hour Costs per acre 

Tractor Fuel, I Hours Fuel, lube, 
Equipment use H.P. and repairs per acre and repairs 

Tractor 30 $ $ 
2-16'' .68 .86 "i .44 4.80 

2.10 .21 A A 
."i"'-t 9.07 

1.63 .21 .34 4.42 
1.63 .11 .18 4.42 
1.57 .18 .28 5.58 
2.02 .21 .42 
1.78 .42 .75 4.42 

Spraying (3 times) 1.67 .33 .55 5.58 
Harvest 1.67 10.00 13.60 ~1.66 

Hauling to market 
3.40 4.00 13.60 8.58 

2.00 

Total 18.53 $31.60 $63.82 
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for irrigated CAUliFLOWER, per acre, sallildy soils 

Quantity __ :__P_,__,_ri::::.:ce,..____ _ _:A__,m:..:.=o-=u.c.:n.:__t Your farm 

Returns 

Cauliflower 

Operating costs 

$ 400 cratesa 

lube, and rs 
Plants 

insurance, and housing 
and insurance 

Total 

To·!al costs shown 

Return above costs sl1own 

Cauliflower harvesting and marketing (operating cost) 

Labor 
and 

Cartons 
Haul to market 

Total ancl costs shown 

Total costs shown 

Returns above costs shown 

aAssume ·12 heads per crate. 

Costs per hour 

Tractor Fuel, I 
Equ use H.P. and repairs 

Tractor 30 $ 
Plow 2-16" 1.68 
Disk 1 0' w/harrow 2.10 
Spread fertilizer i .57 
Spray herbicide 20' 1.63 
Disk 10' 2.02 
Plant cauliflower 1.88 
Cultivation (3 times) 1.64 

7 times i .67 
1.36 

Hauling to market (pickup) 3.40 
Irrigation labor 
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150 lbs. 
100 lbs. 
100 lbs. 

6 A.i. 

8.04 hrs. 
15.00 hrs. 
25.00 hrs. 

$ 500.00 
$ 500.00 

140 hrs. 

400 
6 hrs 

.03 

.18 

."18 

.08 

3.06 

3.00 
3.00 
3.00 

.04 

.09 

.09 

.01 

3.00 

.60 
3.40 

11.66 
288.00 

27.00 
18.00 

8.00 
8.00 

72.33 
18.36 

24.12 
45.00 
75.00 
80.00 
30.40 

77.67 
66.42 
40.00 

5.00 

$1 "105.04 

330.00 
8.84 

240.00 
20.40 

Costs per acre 

Hours Fuel, Owner-
per acre and repairs ship 

$ 
.86 1A4 
.21 .44 9.07 
.18 .28 5.58 
.11 .18 4.12 
.21 .42 

3.00 5.64 15.48 
1.20 1.97 2.21 

.77 -1.29 5.58 
6.50 8.84 1.66 
6.00 20.40 8.58 
1.50 

20.54 $40.90 $77.67 



Table 19. ASPARAGUS tw(l! estab!ishmeH1'i: yeails and the fir~r~ year cri 
soils 

Machinery, fuel, I 
Plants 
Nitrogen 

Potash 
Herbicide 
Insecticide 
Fu icide 

hoeing 
fuel, and 

Direct labor 
For machinery and i 
Extra labor on ng 

Interest on 

Total 

Machi 
Irrigation 
Land interest 
Land taxes 

Total 

Phosphate 
Potash 
Herbicide 
Insecticide 
Fungicide 
I fuel, and 
Direct labor for rnachi 
Interest on 

Total 

costs 

Ownership costs 1st harvest year 

Mach 
Irrigation 
Land 
Land taxes 

Total 
Total uction costs shown 

insurance, and 
and insurance 

Returns above uction costs shovm 

Asparagus harvesting and marketing (operating cost) 

Labor to 
Hauling customers and materials to field 
Machinery fuel, I and r costs 

Total 
Total costs shown 
Returns above costs shown 

120 
120 lb 
i b 

6 hrs 
·14 A. 

90 lbs. 
60 lbs. 
60 lbs. 

3 lbs. 

8 A.l. 
3.87 hrs. 

60 rs 
5 hrs 

aEstablishment costs include all expenses incurred during first 2 years, including interest allocation. 
blnteresl charged on costs of first 2 years' establishment and 1st production year. 
'Asparagus stands' life expectancy is 10-15 years. 
See table 22 for annual retur·ns after establishment year 
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$ AO $ 

$ 

3.00 
3.06 

3.00 
3.00 

. 8 

2·1.60 
2"1.60 

9.60 

9.80 

11 
32.84 

. 6 80.00 

.02 _'c__:l :..cc=_-

.18 

. 8 

.08 
4.00 

3.00 
.09 

.08 

3.00 
3.00 

$ 

$ 

4.60 
16.20 
10.80 
4.80 

1 
9.80 
8.70 

24.48 
11.61 

66.42 
40.00 

28.80 
180.00 

15.00 

$ 230.60 

-$374.83 

farm 



Table 21:t Machilf'lery operating and ownership costs per acre for irrigated 
ASPARAGUS establishment and the 1st year of production (3 
years) 

Costs per hour Costs per acre 
Tractor Fuel, I Hours Fuel, lube, 

§_guipment use H.P. and repairs per acre and repairs Ownership 
First and second 

establishment years 

Tractor 30 
2-16" 

Disk, 10' (4 
Spread fertilizer 

furrow 
asparagus 

Irrigation labor 

Hauling customers and 
materials to field 

labor 

$1.68 
1.68 
2.10 

"1.68 
1.36 
2.10 
"1.64 
1.63 
1.67 
"1.62 
3.40 

20.59 
2."10 
1.62 
1.57 
I .63 
"1.67 
3.40 

1.36 

.86 

.84 

.36 

.50 

.50 

.25 
1.00 
.50 

1.75 
.25 
.50 

3.00 

10.31 

.63 

.25 

.36 

.22 

.66 

.25 

5.00 
1.50 

8.87 

Table 21" !rlfiga"i:ed ASPARAGUS on an established field 

Operating costs 
Machinery, fuel, and 
N 

Herbicide 
Insecticide 
Fungicide 
irrigation, fuel, lube, and repair costs 
Direct labor for machinery, and irrigation 
Interest on operating capital 

Total 

Ownership costs 

Machinery depreciation, interest, insurance, and housing 
depreciation, interest, and insurance 

interest 
Land taxes 
Total 

38 

Quantity 

lbs. 

90 lbs. 
60 lbs. 
60 lbs. 

3 lbs. 

8 A.l. 
3.45 hrs. 

s; 
'r 

"1.44 
1.76 

.56 

.84 

.68 

.52 
1.64 

.82 
2.92 

.40 
1.70 

3.28 

1.32 
.40 
.57 
.36 

1."10 
.85 

6.80 

1.40 

.18 
4.80 

13.72 
"11.16 
2.90 
i.66 

4.42 
8.24 

11 ."i 6 
5.49 
8.58 

13.3"1 

6.86 
5.49 
5.58 

5.58 
8.58 

Price Amount 

$ .40 $ 960.00 

3.73 
,"18 "16.20 
.18 10.80 
.08 4.80 

4.00 12.00 
9.80 
8.70 

3.06 24.48 
3.00 10.35 

.09 4.84 

05.70 

58.46 
66.42 

.08 40.00 

.01 5.00 

$169.88 

soils 

Your farm 



Table 21. 

Total uction costs shown 

Returns above uction costs sho'.vn 
Asparagus harvesting and marketing (operating cost) 

Advertising (3% of g 
Labor to supervise 
Haul customers and materials to field 
Machinery fuel, I and r costs 

Total 

Total costs shown 

Returns above costs shown 

Table 22. 

60 Hrs 
5 Hrs 

3.00 
3.00 

28.80 
180.00 

"15.00 
6.80 

Costs per acre 

Tractor Fuel, Hours lu 
Equipment use f-I.P. and repairs Rer acre and repairs 

Tractor 30 
10' 

Rotary mower 
Spread fertilizer 
Spray herbicide 
Spraying (3 ti 
Pickup 
Hauling customers and 

materials to field 
labor 

$ 
2.10 
1.62 
i.57 
1.63 
1.67 
3.40 

1.36 

.21 

.25 

.36 

.22 

.66 

.25 

5.00 
1.50 

$ 
.44 
.41 
.57 
.36 

1.10 
.85 

6.80 

8.45 0.53 

Table 23. irrigated RASPBERRY two establishment years and the 1st year of 
sandy soils 

Operating costs for 2 establishment years 

Mach fuel, lube, and repair costs 
Plants 
N 

Direct labor 
Mach and i 
Extra labor on planting 

Interest on operating 

Total 

Ownership costs for 2 establishment years 

Machinery , interest, insurance, and 
Irrigation depreciation, interest, and insurance 
Land interest 
Land taxes 

Total 

39 

Quantity 

lbs 

1 7 
110 lbs. 

50 lbs. 
100 bs. 

5 lbs. 
8 I. 

11.65 hrs. 
6.00 hrs. 

12 

6.86 
5.49 
5.58 
4.12 
5.58 
8.58 

1.66 

$58.46 

Price Amount 

$ .60 

19.92 
.30 485.10 
.18 19.80 
.18 9.00 
.08 8.00 

4.00 
3.06 24.48 

3.00 34.95 
3.00 18.00 

.18 96.86 

$ 736.1 

107.40 
132.84 

.16 80.00 

.02 10.00 

$ 330.24 

"per acre, 

Your farm 



Herbicide 

fuel, I and 
Direct labor for mach 
Direct labor 
interest on 

Total 

Land taxes 

Total 

Haul 
Mach 

Total 

Total costs shown 

Total 

costs 

insurance, and 
and insurance 

Quantity 

50 lbs. 
25 lbs. 
50 HJs. 

5 bs. 

6 L 
l1rs. 

250 

00 h 
0 

Price 

$ .18 
.18 
.08 

4.00 

3.06 
3.00 
3.00 

.09 

.0"1 

6 

~3.00 
3.00 

for 8 months and 2nd establishment for 12 months. 
6 months and 1 fruiting year operating costs for montils. 

iGlQlS'[!;; pew acre 'u'mr" 
ill\~11101 ·oche 1 s~ r'l!ll 

.68 1 
w .44 

1.57 
"1.88 3.76 
1.64 6.56 
"1.57 .18 .28 
"1.63 .22 
3.40 2.00 'o.BO 

labor 2.00 
1.65 9.92 

40 

Amount You farm 

13.55 
9.00 
4.50 
4.00 

20.00 
3"1.00 
52.50 
i 

303.67 

48.~~2 
66.42 
40.00 

5.00 

$ 59.74 
0' ,:p "1 

$ 

40.00 
72.00 

;30!100 
30.00 
"13.60 

9.07 
5.58 

15.48 
4.42 
5.58 
4.1 

1 17 

07.40 



Table 24. 

Costs per hour Costs per acre 

Tractor Fuel, I Hours Fuel, I 
Equipment use H.P. and repairs per acre and repairs Ownership 

Table :25. 

Potash 
Herbicide 
nsecticide 
Fungicide 

First fruiting year 

Tractor 30 
ti 

izer 
herbicide 
ng (5 times) 

Prun ng and thinning 
Haul customers and 

materials to "field 
Pickup 
I labor 

Total 

RASPBERRY 

and r costs 

I fuel, lube, and repair costs 
to su 

Direct labor 
Direct labor for pru 
Interest on 

Total 

1.64 
1.57 
1.63 
1.67 
1.36 

"1.36 
3AO 

, nterest, insurance, and housing 
, interest, and insurance 

Land interest 
Land taxes 

Total 

Total costs shown 

Returns above costs shown 

Raspberry harvesting and marketing (operating cost) 

Containers 

Labor to 
Haul customers and materials to field 
Machinery fuel, I and r costs 

Total 

Total costs shown 

Returns above costs shown 

41 

2.00 
8 

.22 

.88 
LOO 

10.00 
2.00 
1.50 

17.78 

lbs 

50 lbs. 
25 lbs. 
50 lbs. 

5 lbs. 

6 L 

7.78 hrs. 
45 l1rs. 
57.18 

250 

100 hrs. 
10 hrs. 

$ 3.28 
.28 
.36 

1.47 
L36 

13.60 
6.80 

$27.15 

2.21 
5.58 
4.12 
5.58 
1.66 

8.58 

$48.32 

Price Amount Your farm 

$ .60 

.18 

.18 

.08 
4.00 

3.06 

3.00 
3.00 

.09 

.08 

.01 

.16 

3.00 
3.00 

13.65 
9.00 
4.50 
4.00 

20.00 
31.00 
52.50 

8.36 

23.34 
135.00 

14.14 

$325.49 

48.32 
66.42 
40.00 

5.00 

$ 159.74 

$ 485.23 

$ 1 4.77 

40.00 
72.00 

300.00 
30.00 
13.60 

$ 455.60 

$ 940.83 

$ 1 ,459. 7 



Returns 

Strawberries 

, I 
Straw for mulch 
Direct labor 

use 

Tractor 

customers 
materials 

to fielc! 

labor 

Mach and i 

Extra labor on ng 
Extra ITiulch 

Total 

Mach 
Land interest 
Land taxes 

To·1al 

Direct labor 
Mach 
Hand hoeing 

and 

Tractor 
H.P. 

:30 
1.64 

.57 
1.63 

4:2 

2.00 
.18 
.22 
.88 

10.00 
2.00 

17.78 

1 

Quantity 

I los. 

75 lbs. 
70 lbs. 

"18 lbs. 
8 AI. 
3 tons 

15.52 
28 hrs. 
12 hrs. 

8.25 hrs. 
6.00 hrs. 

lbs. 
19 lbs. 
6 A.l. 

3.43 hrs. 
4 hrs. 

Price Amount Your 

.05 

.1 

.08 

35.00 

3.00 

3.00 
3.00 

.. 08 

3.18 

3.06 

3.00 
3.00 

$ 

160.00 

250.00 
3.50 

01 
9.60 

57.. 50 

105.00 

46.56 
84.00 
42.00 
24.75 
I ROO 

85.58 
40.00 

5.00 

97.00 

4.01 
"12.72 
32.85 
18.36 

10.29 
42.00 



Table 27. (continued) 

Interest on operating capitalb 

Total 
Ownership costs 1st fruiting year 
Machinery depreciation, interest, insurance, and housing 
Irrigation depreciation, interest, and insurance 
Land interest 
Land taxes 
Total 
Total production costs shown 
Returns above production costs shown 

Strawberry harvesting and marketing (operating cost) 
Containers 
Advertising (3% of gross) 
Labor to supervise pickers 
Hauling customers and materials to field 
Machinery fuel, lube, and repair costs 
Total 
Total costs shown 
Returns above costs shown 

Quantity 

$505.26 

$500.00 
$500.00 

200 

120 hrs. 
10 hrs. 

Price Amount 

.09 45.47 
$ 165.70 

20.83 
66.42 

.04 20.00 

.005 2.50 
$ 109.75 

$1,225.87 

$ 934.13 

.16 32.00 
65.00 

3.00 360.00 
3.00 30.00 

13.60 

$ 500.60 

$1,726.47 
$433.53 

aphosphate cost includes cost of 20 lb. of high phosphorous starter fertilizer@ $.60 per lb. of actual phosphorous. 
blnterest charged on 1st year costs for 6 months and 1st fruiting year operating costs for 3 months. 

Table 28. Machinery operating and ownership costs per acre for irrigated 
STRAWBERRY establishment and the 1st year of production 

Costs per hour Costs per acre 
Tractor Fuel, lube, Hours Fuel, lube, 

Equipment use H.P. and repairs per acre and repairs Ownership 

Tractor 30 $ $ $20.59 
Plow, 2-16" 1.68 .86 1.44 4.80 
Disk, i 0' w/harrow 2.10 .21 .44 9.07 
Spread fertilizer 1.57 .18 .28 5.58 
Field cultivator, 1 0' 1.63 .21 .34 4.42 
Plant strawberries 1.88 2.75 5.17 15.48 
Band nitrogen 

(twice) 1.63 .80 1.30 2.21 
Cultivate (4 times) 1.63 1.60 2.60 2.21 
Band herbicide 

(twice) 1.63 .55 .90 4.12 
Spray herbicide 1.63 .11 .18 
Haul straw 1.36 3.00 4.08 1.66 
Mulch straw 2.28 3.00 6.84 6.86 
Pickup 3.40 .25 .85 8.58 
Irrigation labor 2.00 

Total 15.52 $24.42 $85.58 
First fruiting year. 
Tractor 30 10.30 
Remove mulch 1.63 .43 .70 4.12 
Spraying (6 times) 1.67 2.00 3.31 5.58 
Hauling customers and 

materials to field 1.36 10.00 13.60 .83 
Irrigation labor 1.00 
Total 13.43 $17.61 $20.83a 
alncludes cost for 1st fruiting year through harvest. A full year's overhead cost is included on 
equipment used only through harvest. 
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Table 29. Irrigated STRAWBERRY renovation and production on an established field, "U-pick," per acre, 
sandy soils 

Your 
Quantity Price Amount farm 

Returns 

Strawberries 4,800 lbs. $ .45 $2,160.00 

costs for renovation 
fuel, lube, and repair costs 17.49 

Nitrogen 50 bs. .18 9.00 
25 lbs. .18 <L50 

120 lbs. .08 9.60 
12 lbs. 3.00 36.00 

, I and costs 4 A.l. 3.06 12.24 
Straw for mulch 3 tons 35.00 "105.00 
Direct labor 

Mach and 10.78 hrs. 3.00 32.34 
Extra labor to mu 6.00 hrs. 3.00 18.00 

Interest on operating capitala .39 .09 7.32 
Total $ 251.49 

Ownership costs for renovation 

Machinery depreciation, interest, insurance, and housing 46.18 
Irrigation depreciation, nterest, ~nd insurance 

(charged to 1st year) 
Land interest $500.00 .04 20.00 
Land taxes $500.00 .005 2.50 
Total $ 68.68 

Operating costs January through harvest 

fuel, I and repair costs 4.01 
(2 applications) 4 lbs. 3.18 12.72 

Fungicide (4 applications) 19 lbs. 32.85 
Irrigation fuel, lube, and repair costs 6 AL 3.06 18.36 
Direct labor 

Machinery operating and irrigation 3.43 hrs. 3.00 10.29 
Hand hoeing 14 hrs. 3.00 42.00 

Interest on operating capitalb $155.80 .09 14.02 

Total $ 134.25 

Ownership costs January through harvest 

Machinery depreciation, interest, insurance, and housing 20.83 
Irrigation and insurance 66A2 
Land interest .04 20.00 
Land taxes .005 2.50 

Total $ 109.75 

Total production costs shown $ 564.17 

Returns above production costs shown $1,595.83 

Harvesting and marketing (operating costs) 

Containers 200 6 32.00 
Advertising (3% of gross) 65.00 
Labor to supervise pickers 120 hrs. 3.00 360.00 
Hauling customers and materials to field 10 hrs. 3.00 30.00 
Machinery fuel, lube, and repair costs 13.60 

Total harvesting and marketing costs shown $ 500.60 

Total costs shown $1,064.77 

Returns above costs shown ,095.23 

•Operating costs listed above divided by three. This assumes the money paid for operating costs is invested an average of 4 months. 
binterest charged on renovation costs for 6 months and current operating costs for 3 months. 
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Table 31. 

use 

Renovation of 

established field 

Tractor 
Rototiller 

ferti I izer 

Cultivate 
Hau straw 
Mulch straw 

Total 

Jan 

labor 

harvest 

Tractor 
Remove mulch 

(6 

h 

Hau customers 
and materials 
to field 

labor 

cos~s per acre ilor 
fmn1 an esii:ablished fieki 

Costs per hour Costs per acre 
Tractor Fuel, I Hours Fuel, 

H.P. and acre and 

30 $ 
1.62 2.00 3.24 
1.57 .'18 .28 

.63 .40 .65 

1.63 .55 
1.63 .40 .65 
-1.36 3.00 4.08 

3.00 6.84 
3.40 .25 .85 

1.00 

0.78 7.49 

1.63 .43 .70 
.67 2.00 3.31 

1.36 10.00 13.60 
1.00 

13.43 

summary 

Returns 
Gross 

Production costs per acre 
above 

returns production 

0.30 
5.49 
5.58 
2.21 

4.1 
2.2'1 

.83 
6.86 
8.58 

0.30 
4.12 
5.58 

.83 

Harvesting 
& marketing 

operating 
Cro[J t:Jer acre Ot:Jerating Overhead Total shown costs shown costs 

Sweet corn, wholesale market $ 600.00 $ 157.03 "78.03 $ 335.06 $ 264.94 $ 142.08 
600.00 157.03 178.03 335.06 164.94 49.50 

Cabbage, wholesale market 524.82 189.09 713.91 536.09 397.56 
Muskmelon, wholesale market 629.08 99.31 84"1.39 598.61 377.33 

495.60 193Si 689.11 1,145.78 

, wholesale market 292.57 180.24 472.81 369.20 

wholesale market 705.87 "189.09 894.96 , 105.04 599.24 
Asparagus, 

2 establishment years & 
1st year harvest 960.00 598.20 506.03 1,104.23 -144.23 230.60 

2nd year harvest 960.00 105.70 69.88 275.58 230.60 
Raspberries, 

2 establishment years & 
1st year harvest 489.98 840.24 455.60 

2nd year harvest 325.49 159.74 485.23 1 4.77 455.60 

1 establishment year 
1st year harvest 2,160.00 919.12 306.74 500.60 

2nd year harvest 2,160.00 385.74 178.43 564.17 500.60 

45 

Returns 
above 

costs shown 

$ 122.86 
215.44 
138.53 
221.28 
415.11 
357.99 
505.80 

-374.83 
453.82 

384.64 
1 17 

433.53 



tomato 
tonnage 13 
cent of the U.S. total tomato 
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1,634 
in U.S. food 

would be a 58.4 

and in 1972 
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Figure 3. The number of established food processors in 
the U.S. from 1929 with projections to 1983. 
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Figure 4. The productive value of processed food in the 
U.S. from 1929 with projections to 1983. 

Although the overalllO-state North Central region has decreased in process
ing production over a 20-year period, Wisconsin, Minnesota, and Michigan 
actually have increased in production during the past 7 years. In 197 4, California 
produced an amazing 52 percent of the processed vegetables, followed by 
Wisconsin, Oregon, and Minnesota. 

Processing facilities seldom are physically moved from one area to another. 
Thus, a processing facility in an older production area may be 20 years old or 
older, and because of inflation, may have been built at a fraction of the current 
capital costs of a new facility. Moreover, the older facility may be nearly com
pletely depreciated, but will continue to operate as long as returns are greater 
than its operating costs. So, generally only when a facility must be replaced 
completely or an additional new facility must be built can we can expect a 
change in the location of a processing facility. 

Figure5. VEGETABLES FOR PROCESSING 
REGIONAL PRODUCTION AS PERCENT OF U.S. TOTAL 

1957-59,1967-69, and 1972-74 AVERAGES* 

1957--2-74 

*u.S. AVERAGE ANNUAL PRODUCTION-1957-59, 7.1 MIL. TONS; 1967-69, 
10.5 MIL. TONS; AND 1972-74, 10.9 MIL. TONS. 

USDA NEG. ERS 2123-75 (7) 
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in Minnesota consists of three 
the 

we will devote our attention in this 
other two crops, sweet corn and peaso 

In 1976, the Minnesota Livestock 
acres of sweet corn 72,300 acres green peas were 
combined total acreage of these two crops 

20 crops in Minnesota" 
total 
In ~UCUC''"VU 

1975. This decrease is due 
tained our 

1976 we main-

corn grown under 
its number one 

increased 
more than 

Plant: Waseca 
.. Monte Food Products 
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second in sweet corn and third in 

corn, 
wax 
corn, peas, and root crops 

frozen corn and peas 

the 



Branch 
Plants: 

Wells 
® Faribault Canning 

Home L.nueov--L 

Plants: Faribault 
Cokato 

® Green Giant 
Home Office-LeSueur and Chaska 
Plants: Blue Earth 

Cokato 
Glencoe 
LeSueur 

Winsted 
® Lakeside Packing Company 

Branch 
Plant: Plainview 

ill! Libby, McNeill and 
Branch Office-Rochester 
Plant: Rochester 

Olivia Canning Company 
Horne 
Plant: Olivia 

® Owatonna Canning Company 
Home Office-Owatonna 
Plants: Owatonna 

Bricelyn 
Dodge Center 
Kenyon 

® Stokley-Van Camp 
Branch Office-Fairmont 
Plants: Fairmont 

Winnebago 

corn and peas 
cream corn 

corn and peas 
cream style corn 

corn and peas 
corn 
corn and peas 
corn and peas 
corn and peas 
corn 

corn, peas, and carrots 

corn, peas, lima beans, 
and carrots 

cream style corn 

asparagus, peas, corn, snap 
beans, and pumpkin (squash) 
corn 
corn 
cream style corn 

corn, peas, carrots, 
snap beans, lima 
beans, and celery 
snap beans, corn, 
and pumpkin (squash) 

The personnel interviewed at these plants ranged from owners, corporate 
vice presidents, branch managers, plant managers, field supervisors, research
ers , and fieldmen. We received excellent cooperation from everyone and 
transcripts of most of the interviews on file. 

The plants at Glencoe, Montgomery, Fairmont, and Winnebago 
freezing equipment to produce various frozen products. 

We were interested primarily in the industry's views on such subjects as 
expansion irrigation, new trends in processing, grower relationship, 
restrictions in Minnesota, and research in the industry. The interviews were kept 
informal and conducted with a small group of University personnel from the 
departments of agricultural engineering, horticultural science and landscape 
architecture, and food science and nutrition. 

Expansion Probability 
The possibility of expansion of acreage of processed vegetable crops in 

our most important question, was asked of everyone. Obviously it 
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1971 

SWEET CORN 

(PEAK 74,400) 

1972 1973 
YEAR 

(PEAK 

I 
IN MINNESOTA 

500 
,000 

500•5"/o OR APPROX 

"'o I YR INCREASE IN 10 
YRS 

1976- 72,300 
1966- 66,300 

6,000"9% OR APPRO>< 
1% YR INCREASE IN 10 

YRS 

(72,300) 

1976 

sweet corn and pea crops in Minnesota. 

67 

YEAR 

7. U.S. sweet corn 

was very difficult to answers because a branch a 
firm would not be to know or reveal all its future 
local firm be to reveal all its future plans. 

75 

Considering national trend of the industry regarding the per capita 
consumption and by inter-regional areas, a new processing plant in 
Minnesota does not seem likely. Existing plants have been able to keep up with 
the modest of adding to their or replacing 
old with new. that at this time 

LH.,H«U.HLL for 
at a new location. last new location was 27 years ago. Even the 
frozen products line approximately 20 years ago was added at the location of 
existing canning facilities rather than by constructing a new plant. 
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As discussed earlier in this report, the national trend is for fewer and larger 
processing plants. To illustrate this, one company representative interviewed 
mentioned that in 1954 his company had 14 processing plant in 
Wisconsin but now it has five plants with a higher total volume production. A 
company in Washington had eight plants, but now has only three in operation. 
As labor and equipment costs increase operation costs, it becomes even more 
critical to diversify and lengthen the use of a single facility. Although the 
number of plant locations in Minnesota has not decreased, the possibility of a 
new plant at a new location appears to remote in the near future, according to 
all interviewed and national trends. 

I:r:rigation 

to this time acreage under irrigation that was contracted by processing 
plants in Minnesota has been very limited. the plants were established, it 
was strictly a matter of locating primarily in southern part of the state 
good soil conditions existed and where very little irrigation appeared necessary. 
Since then most irrigation acreage has developed in the central and northern 
parts of the state. Increased costs and critical delivery delays of 
raw product to the plant have become problems. drought of 
the years has made at least one company increase its interest in 
irrigated acreage dramatically. The assurance quality and yields from the 
irrigated acreage will justify the increased transportation costs. Seventy to 100 
miles appears to the maximum distance for transporting husked sweet corn in 
nonrefrigerated trucks. Shelled peas are even less tolerant delays to the plant 
with a maximum hauling distance of 50 miles (figure 8). 

The quality of irrigated sweet corn is excellent and uniform. Irrigated sweet 
corn for processing is expected to grow steadily in Minnesota as irrigation 
expands (as water resources permit) to the soil areas in southern Minneso
ta. 

Again, the probability of a new processing plant being built in the near future 
close to irrigated land appears unlikely according to the processors interviewed. 
The processors believe that it would not be profitable for their companies to 
make the capital investment required under present economic conditions. 

However, if the forecasts of future per capita consumption, major processing 
techniques, transportation costs, competition, food costs, construction costs, or 
any other variable that contributes to the decision of building a new processing 
plant should change, a very strong case can be presented to locate in or very near 
irrigated land for the following reasons: 

a. Fewer acres for the same tomrllage will be needed because of higher 
average yield§ beco:mse corn re§ponds extremely well to irrigati[lln. 

b. Early and late varieties can be used to extend the packing s;eason. 
c. Double c:ropping opportunities im::rease with i:r:rigation, providing the 

plant is not too far nm·i:h. 
d. lnigation offers the possibility of a range of specialty cmps which 

could be carefully selected -(o pn.w:i.de an eady start and a late finish for 
the packing season. 

Othe:r Conce:rn§ -i:o P:rocesso:rs 

Any new processing plant would incorporate the latest processing technolo
gies and methods in the industry. Seasonal part-time labor has always played an 
important role in the industry. Early school starts in the fall give many plants 
serious labor problems before their packing season ends. Therefore, labor-saving 
equipment becomes an important factor in making certain the plant is designed 
to give flexibility on the amount of labor force that will be available during the 
full packing season. 

Using a new or old processing plant 12 months of the year is very difficult. 
However, it becomes even more critical and important for a new plant to use its 
facilities as long as possible at present construction and equipment costs. Some 
of the plants that were visited kept a portion of the pla_nt operating beyond the 
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or lose in acreage 

of 
containers. Can. lnst. Food 

green bean and tomato 
over the 1 to 2 Consider~ 

merchandising, per 
not very much. 

tion. 

in caused primarily weather patterns in the pro-
duction areas, influences carryover inventories processed There are 

gluts and mild even the processing indus-
try carefully the acreages year. is during the 
mild inventory that interest in acreage expansion or relocation increas-
es. 

Of course, there can be other reasons for acreage 
development, plant etc., and over a 
due to other economic factors as in 

The Minnesota pea and sweet corn acreage for processing has grown 
over a long period of time, beginning vvith sweet corn in the late 1800's. This 
slow growth has persisted even during the past 2 decades when acreage has 1) 
declined in most other states in the eastern half of the United States and 2) 
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Although new processing are covered elsewhere in this report, 
several may warrant additional comment For example, frozen corn-on-the-cob 
in recent years has proven to a viable product. This is a bulky product 

to transport. Expanding the market would seem quite possible, based 
on history consumer and closer to 
markets should be best able Therefore, Minnesota 
should a definite over the Pacific 
product. extent to be vAIJUHU~v~ 
depend on the extent to 
markets or on new ways 
consumers. 

off flavors 
This air ventilation raw is an example 

an improvemel}t in handling that for the most not now 
practice. Hence, it currently is not a basis for competitive Competi-
tive is more than freight rates, etc., it differenc-
es in grower and processor skill level, or even , the willingness to put into 
practice the skill level that can situation. It is 

to speak of 

gains can be made 
air ventilation is an exarr1pl 
The beneficial effect not be a 
that might make a difference. 
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Figure 9. Effect of temperature and holding time on sugar loss of sweet como 
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new techniques in handling and processing may be in the offing, 
although perhaps not in the immediate future. Included might be microwave 
blanching and mobile it is questionable whether either 
would give Minnesota an unless combined with other techniques, 
Serious technical and cost remain with microwave 

T©Jb!e 32. PeaSJ am!l :swee~ c©Jm lim" ; pew ~on CI1JIS~ 
Mirili'i®$11Ji[a"'Wi§CI1JII"ISA111 iSl~lld ~he !Ea;sJt as 
$~alltlSL* 

1\11 innesota~Wisconsin 

East 46.00°50.00 

''Abbreviated from Greig, W. Smith, 1977. In press. 
Based on per ton contract prices to growers, processing costs, and finished product distribution 
costs. Lower yields in the East and higher yields in Washington, as compared to Minnesota
Wisconsin, will modify the implied regional advantages to some extent 

J.vn;u,Jcc processing, as described Menz and Smith (1975), should not be 
underestimated as a future Given the unlikely of either 
new construction in Minnesota or closure of major plants now in the 
state, the development of methodology permitting greater use exist-
ing plants would seem likely, Steps short of final processing followed pro
duct transport to the plant for later use would to expand the season, Savings 
thus accrued would help to offset higher local transportation costs of the pro
duct also would use of particular
ly irrigable sites, that presently are too away for transport of raw product 

ltliirrtl~fi:JI.]Ji1,~ DIPlviPlliDlpmtEln\t§ 

New types or varieties sweet corn, while not on the market, be 
produced to change the industry either through the new processing techniques 
required or through the for new For example, a 
glume or nearly glumeless (no chaff) variety now in experimental testing might 
have use for shelling than cutting from the cob. The intact kernel units 
produced differ from cut corn in appearance, texture, and taste, This product 
could frozen, canned, or freeze-dried, Limited taste panel evaluation of the 
product at the University of Minnesota indicates that it could be acceptable but, 
as is so often the case in food product development, a substantial promotional 
effort would be needed to establish the product Such a product might also 
permit some adoption of in-field or field"side processing as the sanitation and 
deterioration problems in processing cut corn would be reduced, Adoption of a 
certain degree of mobility in could permit the use sweet 
corn growing with present processing and systems, 
are too far away from processing plants, Such locations have irrigable soils 
and/or relatively less expensive land as well as less competition from other 
crops, Rapid cooling of raw product currently used varieties also would 
provide some opportunities for using now peripheral production areas, 

Much more likely for use in the future will be high-sugar varieties that retain 
their quality for longer periods of time, Included in this category are the endos
perm mutant genes shrunken-2, floury, brittle, amylose extender, dull, and 
waxy, Each of these genes has a decided influence on the kind or amount of 
endosperm carbohydrate produced in the Depending on the gene or gene 
combination used in a new variety, flavor modifications and higher levels of 
sweetness can be developed, There is potential for the development of new 
products which, while still "sweet corn," would be somewhat new. These 
would, of course, be available to any production region but the possible use of 
such varieties for frozen corn-on-the-cob should result in a higher pro
duct, one that could stand more abuse in processing, handling, and on the shelf 
and still be acceptable. And, as noted earlier, Minnesota should be better able to 
share in expansion of per capita consumption of frozen corn-on-the cob than 
might the Pacific Northwest 
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new gene are far 
m vanous of the United States 

acreage, 
view of the recent summers, is 
sweet corn acreage could be 
tion within the state would be necessary. 

As noted Minnesota 
Pacific Northwest in sweet corn 
of the reasons for this is that our been 

34). Until the recent years, sweet corn 

Table 33, Sweet com 
states, 1972-74* 

i 
Minnesota 
II inois 
Wisconsin 
Delaware 

Iowa 
Pennsvlvania 

Tons per acre 

7.20 
5.81 
5.77 
4.88 
4.24 
4.07 
3.44 
3.21 
3.21 
3.09 

*Adapted from Greig, W. Smith. 977. In press. 
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1.13 
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1968 7.48 
969 7.82 

1970 9.79 
--·---

Average 8.36 

Overall average 

1968 5.41 
1969 6.99 
1970 7.52 

Average 6.64 

Overall average 

8.61 
9.50 

10.14 

9.42 

6.43 
8.15 
8.14 

7.57 

8.78 
10.01 
1 i .23 

10.01 

7.03 
8.44 
9.24 

8.24 

in view of 

8.29 7.33 7.87 8.14 
9.1"1 7.25 9.19 8.09 
0.39 8.82 9.95 10.26 

9.26 7.80 9.00 8.83 

16,000, 7.96; 21,000, 8.64; 
Usable weight, tons per acre 

6.29 5.53 6.22 6.59 
7.86 6.30 7.74 6.9"1 
8.30 6.65 7.78 8.48 

7.48 6.-16 7.25 7.33 

16,000, 6.29; 21,000, 7.16: 

7.78 6.66 6.65 7.25 6.85 7.64 
8.18 8.05 8.24 8.07 "12 8.47 
9.68 8.45 7.62 9.37 8.48 9.51 

8.54 7.72 7.50 8.23 7.82 8.54 

25,000, 9.02 

6.11 4.63 5.67 6.20 5.50 5.97 
6.98 7.17 7."15 7.07 7.13 7.32 
7.64 6.43 7."15 7.73 7."10 7.69 

6.91 6.08 6.66 7.00 6.58 6.99 

25,000, 7.52 

*For both snapped weight and usable weight, averages among row widths were different ai. the 95 percent level of probability, and averages among populations per acre were different at the 
99 percent level of probability. 
Adapted from Christianson, D. 1972. Row width and plant population studies with sweet corn for processing. M.S. thesis, University of Minnesota, Dept. of Agricultural and Applied 
Economics. 

T!'llbie E·~fe~ts e:rf 

Population, Yield, T/ha 
Spacing, em 1,000 plts/ha Stalks Unhusked ears 

60 60 5.1 53.8 25.1 
45 45 9.0 56.0 29.6 
30 X 30 20.7 73.9 39.0 

on certain 

Cut-off corn 

9.8 
12.5 
4.8 

Cut-off 

60.6 
62.4 
58.5 

of "Jubilee" 

Percent 
Usable of total wt 

2.4 
14.6 
13.1 

moisture 

75.0 
74.0 
73.0 

*Adapted from l'v1ack, H. J. Effects of Population Density, Plant Arrangement, and Fertilizers on Yield of Sweet Corn. Jour. Amer. Soc. Hori. Sci. 
47(6):757-760. 1972. (Data from 1966.) 
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1972. Effects of Plant 
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.J. , 1975. The ~~~~r-~· 

the Production and Misc. 
129. 
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processing 
attractive. 

production on basis 
number of simulation 
ed. 

The results of the 1973 study of the farmer-cooperative processor-
marketing firm arrangement were not Projected net present values 
offuture income streams for each level in the system showed them to be positive 
for the farming operation but negative for and marketing. A negative 
net present value means that the value the income stream for a 
specified period, discounted at an rate, was less than the cost of the 
required investment. in this was the fact a 
fully integrated system, one in the farming, processing, and distributing 
operations were assumed to be performed as though all were of a single firm, 
also negative net present values. This means that even redistributing 
incomes among the participants would not enhance the feasibility of the propo
saL The above results were based on 1972 cost and price assumptions and are 
generally consistent with processor estimates at that time. 

Example 
Some modifications the 1972 model were made under the 

auspices of the DISC project. One shortcoming of the earlier model was that it 
allowed a firm being simulated to continue to make capital expenditures when it 
was financially imprudent to do so. What was needed was a signal to the 
program to defer capital expenditures when such a course of action was called 
for. To accomplish this, a process employing five common financial ratios 
(working capital/total assets, retained earnings/total assets, earnings before in-
terest and taxes/total assets, market value of value debt, sales/total 
assets) to predict future financial was incorporated into the model. 
After each year of simulated operation financial outcomes as measured these 

1"Users Guide/Monte Carlo Simulation", SIMPAKF Manual-MULTICOMP, Inc., copyright 1970, 36 
Washington Street, Wellesley Hills, Massachusetts. 
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;..n'"'""u' values in aU cases are 
discount rates shown. The discount 

mte a reflection of the return an investor I!Vould 
tives. For man.y individuals and 
be here. Had 

Discount 

Percent 
6 

Dollars 
~I 

that 
were 

was whether to 
u.Hu.Yuuuo about future income 

above was that the discounted value of those 
be less than the investment to obtain 

A business simulator is a useful tool in 
and distribution activities. The one used in 

·cauu•ullLco a different commodities. Such 
a substantial investment 

and 
model to new commodities or new data 
numbers. 

2See Altman, Edward1., "Financial Ratios, Discriminate Analysis and Prediction of Corporate 
Bankruptcy," The Journal Finance 23 (4);589-609 S' 1968. 
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