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T he vegetable processing indus-
try had become well established
in the upper Midwest by the

1950s, using some 500,000 acres and
emphasizing the large-seeded crops
such as peas, snap beans, lima beans,
and sweet corn. Harvested at a point of
rapid change in the plant growth and
development process, a field of any of
these crops could provide an excellent
product on one day and 2 or 3 days
later an over-age product that might
demand a much lower price, if it could
be sold at all.

Not surprisingly, skilled manage-
ment and careful attention to organi-
zation of the growing and processing
operation were mandatory in a suc-
cessful company. The industry con-
sisted of a number of processing firms
and their independent contract grow-
ers. Some of the firms were national or
international in the scope of their
production and packing operations and
had many factory locations. Others
were regional or local, consisting of
one to several factory sites. At each site
responsibility tended to be structured
along two lines; i.e., factory operations
and agricultural operations. The re-
sponsibility for liaison between the
factory and the harvest of raw product
from field sites resided with the agri-
cultural manager. Company success
during the packing season was contin-
gent on the continuous flow of high-
quality raw product from the field to
the factory.
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In Aug. 1989 John Blume, agri-
cultural manager, St. Croix Valley
Foods, Inc., found himself in a diffi-
cult situation—more sweet corn fields
were nearing optimum maturity than
could be processed. A decision had to
be made on the harvest sequence for
these fields and on whether or not
some would be abandoned and, if so,
which ones. Preharvest sampling data
and planting date were important
factors in determining harvest timing,
but many other factors would enter
into the decision when several fields
appeared to be maturing at the same
time.

St. Croix Valley Foods, Inc.
St. Croix Valley Foods, Inc., with

headquarters at Preston, Minn., was
fairly typical of most midwestern veg-
etable processing firms in its structure,
historical development, and operating
protocols. Considerable expansion and
modernization had taken place in re-
cent years, and several plant locations
in the upper Midwest were owned in
1989. The companywas not limited to
sweet corn and green peas, but these
two vegetables were canned at all lo-
cations. The total area of sweet corn
and green peas under contract to the
company averaged more than 15,000
acres annually.

The plants were favorably located
in several respects. First, they were
sufficiently close to one another to
permit some economy in both field
and factory management. Second, they
were located within hauling distance
from irrigated lands. Third, the plants
were sufficiently close to one another
to permit some exchange (internal sale)
of raw product and sufficiently close to
other vegetable-processing companies
to permit an occasional external sale or
purchase of raw product as supply and
demand dictated. Occasionally, sweet
corn had been hauled up to 200 miles
for processing. Finally, the plants were
located close to good-quality farmland
operated by skilled farmers and to a
labor pool for summer help.

About 20% of the company’s sweet
corn was grown under irrigation,
providing some opportunity to reduce
the risk of drought effects on dryland
production. Furthermore, the sandy,
irrigatable soils provided an earlier
planting date and permitted planting
and harvesting sooner following rains.
Thus, the higher cost per acre of pro-
duction under irrigation was offset by

reduced overall risk and, frequently,
by the higher yields and more-uniform
raw product quality from the irrigated
land.

The summer vegetable pack nor-
mally began with a 6-week green pea
pack starting in mid- June. Following a
4- to 8 -day down period after peas, a 7-
to S-week sweet corn pack began. It
was in the company’s best interest to
begin the season as early as possible; to
process an even flow of raw product on
a day-to-day, two-shift basis; and to
complete as much of the season as
possible by Labor Day. After that day,
the temporary summer help was less
available due to school conflicts, and
peak production at the factory was
progressively more difficult to maintain.

Responsibilities of the
agricultural manager

Blume had the ultimate respon-
sibility for providing a uniform flow of
high-quality raw product during the
harvest season for each crop and for all
agricultural phases at the various lo-
cations, including contracting, selec-
tion of production locations, design-
ing planting and harvesting schedules,
pest control, crop management and
consultation for contract growers,
equipment acquisition and mainte-
nance, and harvesting and delivery of
product. He shared responsibility with
the factory manager and top manage-
ment in forming the annual plan and
the sweet corn acreage contract.

Blume had been with the company
for several years. Following graduation
from college he had worked first for
another company for nearly 10 years
before joining the firm as agricultural
manager. In this capacity he supervised
several field representatives, each re-
sponsible for a number of contract
growers within a “territory.” These
representatives provided most of the
direct liaison between the company
and the contract growers and were the
first line of supervision above the
temporary (summer) crew-chief level.

In addition to the field represen-
tatives, Blume was assisted by Mark
Gravely. Gravely monitored and in-
terpreted the pregrade data and spent
much of each day scouting the matur-
ing fields. He worked across the vari-
ous territories assigned to the field
representatives and was in frequent
contact with Blume by radio. He had
been with the company since 1985,
following completion of his MS.
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Crop establishment
Each spring, sweet corn planting

began as early as was commensurate
with good emergence, but generally
not before the last week of April. With
the rapid day-to-day change in raw
product maturity near harvest, unifor-
mity of emergence following planting
was important for optimizing yields.
Thus, plants that would emerge 2 or 3
days earlier or later than the majority in
the stand would become a detriment
to yield and quality. Such plants ac-
quired a status similar to weeds, using
production resources without provid-
ing economic return. Seedbed prepa-
ration, soil uniformity, seed vigor and
uniformity, and planting care could
have important influences on stand
and uniformity of plant development.

Planting sequence was based on
the heat unit system, using a 50F base
temperature. Thus, sufficient acreage
was planted the first day of the plant-
ing season to keep the factory busy for
1 day at harvest. The company nor-
mally planned to operate two 10-h
shifts and to pack ≈ 80 tons of raw
product per hour. Hence, the factory
would need ≈1600 tons per day, which
translated to 270 acres, if yield were
projected to be 5.9 tons/acre, the
state average. In reality, the average
daily acreage that could be packed
sometimes increased slightly near the
end of the season ifshortage of subsoil
moisture and cool, cloudy weather
impeded development and, therefore,
reduced yield. At planting time, heat
units accumulated slowly, whereas at
harvest in midsummer they accumu-
lated rapidly. Thus, based on average
heat unit accumulation per day at
harvest, a similar accumulation had to
occur after the first planting, before the
second planting could be made. Hence,
even though the fields for the next unit
of 270 acres might be ready to plant,
one had to wait, if temperatures were
cool, until the required heat units had
accumulated to ensure that the first
planting had a sufficient lead before
the second planting was made.

Thus, the total packing season
(tonnage) could be divided into a se-
ries ofacreage (actually tonnage) units,
with each unit defined as the daily
capacity of the factory. Because of 1)
the use of several different varieties,
each with a different maturity; 2) local
differences in temperatures; 3) “fast”
and “slow” soils; and 4) rainy days that
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prevented planting or harvesting, the The samples from the various fields
system became fairly complicated, and were compared with one another and
evenness of product flow, although also against a mental standard. The
generally good, sometimes was not samples receiving greatest attention
quite as exact as one would have liked. were from those fields that were near-
Therefore, in the vegetable processing
industry, there were some inherent

est to optimum maturity. The differ-

risks and inefficiencies as compared to
ential appearance of each hybrid at

a manufacturing industry based on a
maturity and its characteristic pattern

nonperishable, nonweather-related
of change with time as it approached

product.
maturity had to be recognized and
understood.

Product maturity and grade
In the processing industry opti-

mum maturity of sweet corn for pro-
cessing was determined by several ways
as listed below. Some were subjective,
while others, such as kernel moisture
and probable factory recovery, could
be measured or calculated. In practice,
a combination of the measured and
subjective methods was used.

The preharvest monitoring of a
field of maturing sweet corn progres-
sively increased as the field approached
optimum maturity. Beginning at ≈ 10
days before projected harvest, 25-ear
samples were harvested every 2 days
from a predetermined point in the
field. If the field (or crop) was perceived
to be variable, perhaps more than one
sample and sample location would be
used. Generally, the samples were taken
between 4:00 and 9:00 AM. Although
decisions as to which fields to harvest
next were made throughout the day,
the plan for each harvest day ideally
was crystallized by 5:00 PM the pre-
ceding day, unless rain, storms, or
equipment breakdown occurred after
that time.

Percent kernel moisture was the
most important single factor on which
harvest decisions were based during
the final 10 days. The highest-quality
cut corn from most of the standard
(su) sweet corn hybrids was obtained
at a kernel moisture level of 72% to
73%. [For supersweet (high-sugar)
hybrids, such as sh-2 and se types, the
optimum moisture level was higher,
approaching 78% to 79%.] At 74% to
75% moisture, the flavor and taste
were good, but kernel size and unifor-
mity, color, and cut-corn yield of su
hybrids were below par. At 70% to
71%, a critical dividing point, yield was
higher, but the cut corn appeared older
(large, darker yellow kernels) and might
have been tougher. The company’s
experience was that the pregrade
sample moisture level taken one day
was what you would get if you har-
vested the field the next day.

Pregrade data taken from these
samples were a major factor in final
determination of harvest date. The
samples were taken to the factory lo-
cation. The ears were husked and lined-
out, from apparently most mature to
apparently least mature, on an inspec-
tion table. The following data were
recorded.

Subjective: 1) kernel color and its
variability from butt to tip; 2) kernel
fill and depth from butt to tip; 3)
degree of seed set; 4) insect damage
and other problems; 5) number of ears
judged as ready for harvest; 6) kernel
appearance from a cut sample com-
posited across the ears.

In the simplest sense, the industry
used three grade designations to
identify its sweet corn packed product
for pricing and inventory purposes.
These were, in declining order of
quality, fancy, extra-standard, and
standard. Although these were deter-
mined subjectively from company to
company and without the use of
regulatory standards, they were suffi-
ciently meaningful and stable across
companies and years to provide a basis
for buying and selling. However, it
was to be expected that there were
vintage years and down years, as well as
reputation differences from one com-
pany to another.

Objective: 1) kernel moisture
from the cut composited sample; 2)
probable factory recovery (degree of
cut-corn yield from snapped, unhusked
yield).

St. Croix Valley Foods recognized
two additional quality grades ofpacked,
cut sweet corn. First, they recognized
a high-fancy grade, a notch above fancy.
Second, they would, on occasion, pack
a low-standard grade, if they antici-
pated a market outlet. In practice, the
quality grade was assigned in the quality
assurance laboratory after canning.
Thus, other factors could and did en-
ter into the decision.

Cut-corn kernel moisture level
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was a good predictor of quality grade.
With ‘Jubilee’, the high-fancy and fancy
grades would be in the 72% to 73%
range, and the split between standard
and extra-standard was ≈ 71%. Stan-
dard (su) sweet corn hybrids would
experience a 0.75% to 1% kernel
moisture loss per day, but this could
vary with temperature, perhaps rising
slightly above 1% on a very warm day
and virtually not changing at all as the
temperature moved below the base
temperature for corn (50F), when
physiological development virtually
stopped.

In addition to percent cut-corn
moisture, the visual judgment as to
how many of the 25 ears in each
sample were ready for canning was a
very important subjective decision that
permitted the mental integration of
other factors. The company believed
that if more than three or four of the
25 were judged as not ready, more
time should pass or could be allowed
to pass before the field was harvested.
Frequently, in borderline situations, a
minus or plus designation would be
used to further indicate the degree of
harvest readiness. While the visual cat-
egorization of ears as ready or not
ready would seem to the casual ob-
server as a very imprecise evaluation,
experience showed that it correlated
very closely with percent moisture and
with postharvest grade evaluation.

In a generic sense, the relative
value of the quality grades and yield
were interrelated (Exhibit 1). Because
quality grade primarily reflected de-
gree of maturity, as the quality curve
declined the yield curve increased,
and at the same time, the wholesale
(and retail) value per case of the canned
product declined. Thus, one must
compromise between quality and cut-
corn yield in setting the harvest date.
The date that Blume set for a specific
field might be influenced by several
factors, such as 1) the grade distribu-
tion plan for the company and the
actual distribution packed thus far in
the season for each grade, 2) the loca-
tion of the field relative to the location
of the harvest equipment (it may be
practical to harvest a day early or a day
late), 3) the degree of uniformity of
the field (if nonuniform you might
wait longer), and 4) whether canned
corn was overly abundant or in short
supply in the industry as a whole. Of
course, many other uncontrollable
factors, such as rain, anticipated rain,
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Exhibit 1. Graphical relationship between cut-corn yield, quality grade, and probable profit
margin for processed sweet corn.

and equipment breakdown, also might
influence harvest decisions.

Harvest strategy
The company used five harvest

crews. Each consisted of a self-con-
tained, six-row harvester and at least
five trucks. The number of trucks would
increase with distance of the field from
the factory. Optimally, the corn from
one 14-h harvesting shift would sup-
ply the factory for its two 10-h shifts.
Generally, the crews worked in the
same or nearby fields and, weather
permitting, would complete a field
before moving on.

Although contract acreage was
scattered over a 60-mile radius from
the factory, there generally was a
clumping of fields in certain localities.
While there might be other reasons for
this clumping, such as suitable soil
type, it also improved harvesting effi-
ciency. Thus, it was unlikely that a
single contract field of 30 or 40 acres
would be isolated by 10 or 20 miles
from all other contract fields, unless it
was strategically located between ma-
jor localities or between one of these
and the factory.

Ideally, harvesting in one locality
would be completed before the crews
moved to a second. In practice, how-
ever, rains at planting and/or at har-
vest and other factors frequently made
it necessary to change harvest locality

before all fields at that locality were
completed. Other logistical maneu-
vers would effect some economy in
that situation; e.g, harvesting might
proceed on a kind of rotational basis
among localities.

The 1989 Plan
The plan or “budget” developed

in Fall 1988 was to pack 9238 acres of
sweet corn from 9500 planted acres in
1989. Contracts were signed in Janu-
ary and February to provide this acre-
age. Many factors entered into the
decision on acreage total, but the main
ones were: 1) the existing sweet corn
pack inventory for the company from
the year before, as well as that assumed
for the industry as a whole; 2) expected
market strength for the product, based
on market analysis; and 3) expected
per-acre yields based on historical
records for the soil types and farmer
management systems with which the
company generally contracted its acre-
age.

Projections of packed product
expected from the 9500 acres also
were made. Thus, based on historical
yields, the acreage was projected to
provide 54,406 tons of snapped
(unhusked, raw) product convertible
to 1,900,000 cases of 303 equivalent.
(The company used 303-mm, 8-oz,
and 12-oz cans that were packed at 24,
48, and 24 per case, respectively, but
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across the industry, the measurement
unit for communication and reporting
was the standard case of 303-mm cans.)
These pack projections were aimed at
a 20.0%, 71.3%, 8.7%, 0.0%, and 0.0%
proportion for grades A (high fancy),
B (low fancy), C (extra-standard), D
(standard), and E (low standard), re-
spectively (Exhibit 2).

The budgeted daily production
of the processing plant was 79.5 tons
of snapped raw product per hour, or
2777.8 cases of finished product per
hour. This was predicated on a maxi-
mum of two 10-h shifts, leaving 4 h
daily for equipment cleaning and repair.
The average number of hours worked
per day during the packing season was
budgeted at something less than 20 h
to allow for equipment breakdown
and the occasional shortage of raw
product, which in any agricultural
operation based on a rapidly growing,

highly perishable product would be
expected to occur from time to time.

averaged only 2000 cases per hour vs.
the planned 2778.

The 28-30 Aug. harvest
increment

By Pack Day 22 (28 Aug.) in
1989, the company had harvested 3128
acres (36%) of the 8744 planted (Ex-
hibit 2). However, the 21,863 tons of
raw product processed represented
≈ 40% of the planned raw product
volume, and the 706,506 cases pro-
duced represented 37% of the planned
annual output. About two-thirds of
the pack was at high-fancy grade, hence
the slightly low figure (37% vs. 40%)
on recovery would not be unexpected.

A series of factory breakdowns
had reduced average hourly output by
≈ 12%, based on tons of raw product
processed, and by ≈ 28% based on cases
produced. By Day 22 the factory had

Preharvest (pregrade) data on 25-
ear samples taken from 17 fields on 28
Aug. and from 18 on 30 Aug. with 12
growers (1276 acres) in common re-
flected the rapid change in corn matu-
rity (Exhibit 3). On 28 Aug. the com-
pany judged that the corn on eight
farms (626 acres) (Farms 3, 5, 6, 7, 9,
11, 13, and 15) was ready for harvest.
With normal yields, the acreage would
have been harvestable in about 2.5
days, depending on weather. How-
ever, by 30 Aug. the corn on 11 farms
(1060 acres) was judged as ready, and
corn on five farms (640 acres) had
carried over from 28 Aug. (Exhibit 3).
Clearly, a matter of some urgency had
developed—factory output was less
than- had been planned and also too
many fields were approaching prime
maturity simultaneously. There was
need for a decision on harvest sequence
and as to whether or not all fields
would be harvested.

Exhibit 2. Annual production plan and daily cumulative production summary of sweet corn by
St. Croix Valley Foods, Inc., 28 Aug. 1989 (Pack Day 22).

Normally, with an overbooked
schedule the company might divert
some of the tonnage to one of its other
plant locations. However, at this time
the other plants also were packing at
full capacity and could not accept ad-
ditional raw product.

Consideration of the alternatives
had to be weighed carefully. If a crop
satisfactory for processing was grown
by a contract farmer, the company, by
the terms of the contract, was obliged
to pay the farmer for it whether or not
it was harvested for processing (Ex-
hibit 4). If it was not harvested, the
farmer, therefore, would not only have
the payment but the corn as well. The
company was obliged only to pay for
bypassed corn that was physically
harvestable and was of satisfactory
quality. Thus, uncontrolled weed, dis-
ease, and insect outbreaks that reduced
crop acceptability would reduce pay-
ment, or might entirely relieve the
company of payment responsibility.
Similarly, if storm damage reduced
harvestable yield, the company had to
pay the farmer only for that proportion
of satisfactory quality that could be
obtained by the harvesting equipment.

The normal outlet for bypassed
corn was as a fermented silage of
somewhat lower quality than tradi-
tional silage from field corn. Bypassed
fields of sweet corn would not dry
down quickly for use as a shelled,
storable grain. Slow drying and sus-
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Exhibit 3. Pregrade evaluation of sweet corn fields nearing harvest on 28 and 30 Aug. 1989, and supplementary notes pertaining to these fields.

ceptibility to stalk and ear rots pre- and develop a sequence that would be
cluded harvest for grain. If, on the commensurate with highest product
other hand, the company decided to quality, minimal expense in harvesting
harvest an over-age field, it would have and hauling, and protective of good
to have a market outlet for the canned liaison with the company’s contract
product. If the crop was processed for farmers. In addition to the pregrade
canning, a major add-on expense would data, he had some knowledge of the
have been incurred. Furthermore, ad- soils and the farming operation of each
ditional costs would be incurred in contract grower, as well as various
storing the processed product before notes about the fields (Exhibit 6). The
marketing, and market penetration soil in all fields was sufficiently dry to
might be unsuccessful. permit harvest.

The decision
Weather information in the con-

tract area for 25-30 Aug. and the
weather forecast for the next several
days were available and were evaluated
frequently by TV monitor (Exhibits 7
A and B). Blume kept in close touch
with the U.S. Weather Bureau, espe-
cially for the 24- to 48-h forecast.
There was a 30% to 40% probability for
rain on 28 and 29 Aug. in the contract
area, with an increase to 60% by the

evening of 31 Aug. Not only the pos-
sibility of heavy rain but also the tem-
perature forecast was of concern to
Blume. He knew that as the tempera-
ture increased, the sugar content of
sweet corn decreased, and that the
association between the two was ap-
proximately linear (Exhibit 8A).
Higher temperatures also would in-
crease the likelihood of off-flavor de-
velopment in the canned product fol-
lowing temporary storage on the re-
ceiving platform outside the factory
(Exhibit 8B).

The fields in question at this time
of the 1989 season were located in St.
Croix and Chestnut counties of Min-
nesota (Exhibit 5). On 28 Aug. the
harvest crews were located in the
Preston, Minn., area near Farm 6, hav-
ing harvested fields south of that com-
munity on 26 and 27 Aug. Blume had
to decide which field to harvest next

The weather had turned unsettled
during the preceding few days. There
had been some strong localized winds
and sweet corn lodging in recent days,
and some farmers were becoming ner-
vous. Farmers 5, 14, and 19 in particu-
lar had been calling in at least once
daily inquiring about timing of har-
vest.
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Exhibit 4.
ST. CROIX VALLEY FOODS, INC.

SWEET CORN ACREAGE CONTRACT (abbreviated)

St. Croix Valley Foods, Inc., a corporation in Preston, MN 55983 hereinafter referred to as Company, and
hereinafter designated Contractor, covenant and agree as follows:

GENERAL PROVISIONS
Contractor, subject to fieldman’s instructions and conditions set forth herein, agrees to plant and care for in accordance with good husbandry

practices acres of sweet corn in the year 1989 on land in Section ,
Township , County, Minnesota.

HARVEST AND DELIVERY
Company shall endeavor but does not guarantee to procure labor and equipment necessary to harvest and deliver all useable corn grown

hereunder. Useable means corn must be free from smut, disease, weather damage, insects, field corn, bid damage, residue and shall be of a maturity suitable
to meet the standards of the Company. Company will not harvest any fields or parts of fields that are excessively lodged, wet, weedy or have potential
yields of two (2) tons or less of useable corn per acre as determined by the Company. Such determination by Company shall be final. Contractor agrees
to accept the time of harvest designated by the Company without dispute and agrees to be present when his field is being harvested.

Company shall pay the entire cost ofharvesting and delivery. However, in case of wet weather and muddy field conditions and in all cases where
it is necessary to have tractors assist in the harvesting operations, Contractor agrees to furnish two pulling tractors (12 h.p. or larger) with operators and
tow chains without cost to Company.

PAY SCHEDULE
a. Figures below represent amount of monies Contractor shall be paid (and which Company agrees to pay) for performing all details, covenants

and conditions of this contract to be performed on his part.
ALL VARIETIES

Base Compensation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $41 .OO Per Ton
Corn yielding 6.00-6.99 Tons/Acre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $41.00 Per Ton Plus $4.00 Per Ton Yield Bonus
Corn yielding 7.00-7.99 Tons/Acre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Corn yielding 8.00 Tons/Acre

$41.00 Per Ton plus $5.00 Per Ton Yield Bonus
or more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $41.00 Per Ton Plus $6.00 Per Ton Yield Bonus

b. Premium in addition to the price per ton. Contractors compensation under all contract provisions will be increased at the rate of 50¢ per day
per ton for acreage planted June 6 thru June 17 to a maximum of $6.00.

Acreage covered under all provisions of this contract shall be defined as the actual planted acres as established at planting time by
Contractor signed ticket. When this contract covers acreage in more than one planting unit, yield per acre will be calculated on the individual planting
unit acreage rather than total of all acres.

ENSILAGE
Sweet corn cannery ensilage (cobs, husks and wastes) shall be property of the Company.

Contractor’s share of the ensilage to the Contractor’s field.
Company, however, maintains the option to return the

following harvest have elapsed.
Contractor agrees not to use field plant materials as livestock forage until a period of (7) days

SWEET CORN NOT HARVESTED
Company reserves right to by-pass or reject in the field any corn grown hereunder by Contractor. If same qualifies within the useable definition

set forth above, Company shall in good faith determine the quality and acreage and pay Contractor under the provisions of the above Pay Schedule less
$3.00 per ton for green manure value and less all other monies due Company per contract provisions. Net payment shall not exceed $250.00 per acre.
The corn shall then become the absolute property of the Contractor and there shall be no further obligation and/or liability on the part of Company.
There shall be no adjustment for fields or part of fields that do not meet the useable definition or which are excessively lodged, wet, weedy or that have
a potential yield of two (2) tons or less useable corn as specified in above. Company’s determination on these matters shall be final.

ARBITRATION
Any controversies, claims or disputes relating to or arising from this contract or any breach thereof shall be settled by arbitration in accordance

with the existing rules of the American Arbitration Association. Any judgment upon the award of the Arbitrator shall be final and binding upon both
Contractor and Company. Judgment upon such award of Arbitrator may be entered in any Court having jurisdiction thereof. A party to the arbitration
who is awarded less than 50% of his claim shall pay all costs of the arbitration proceeding but not including individual costs such as attorney’s fees.

PAYMENT UNDER TERMS OF THE AGREEMENT SHALL BE MADE TO:

Name

St. Croix Valley Foods

I have read the contract, and understand all its terms and conditions

Contractor

BY
Area Fieldman Post Office Address and Zip Code

Date Route No. Phone No.
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Exhibit 5. Map location of farms with sweet corn nearing prime harvest maturity on 28-
30 Aug. 1989.

ABBREVIATED
INTERPRETIVE NOTE

The following commentary is in-
tended to provide guidance to poten-
tial instructors. Alternative answers to
sample questions and rationale for those
answers have not been included but
are available from D.W.D.

Case objectives
The main objective of this deci-

sion case is to provide students with
experience in problem analysis and
decision-making typical of that faced
by an agricultural manager of a firm
that processes a highly perishable
product from contract acreage. The
situation chosen is representative of
the upper Midwest but easily could be
found virtually anywhere in the United
States and with fairly diverse crops.

Major issues in the case
This case focuses on a critical area

of responsibility for John Blume, the
agricultural manager—decision-mak-
ing regarding the sequence in which
sweet corn fields nearing maturity will
be harvested. While crop variety,

preharvest sampling data, and plant-
ing date are major factors in determin-
ing the harvest sequence, many other
factors may enter into the decision
when several fields appear to be ma-
turing at the same time. Such dilem-
mas are a realistic component in many
areas of agriculture, particularly where
the situation is changing rapidly and
timely decisions must be made. This
case draws on one’s knowledge of the
impact of soil type, weather, market
strategy, local geography, equipment
logistics, and the dynamics of crop
status in each field.

The case involves three sectors of
the production process—the contract
farmer, raw product flow to the factory,
and within-factory production. Al-
though their goals are interrelated and
each must assist the other in becoming
successful, they each view the enter-
prise from a different perspective.

It must be remembered also that
there are no outlets for an inferior
product; neither is there a government
support program to supply a price
floor. Extra product may be unsalable
regardless of quality.

The student must recognize that
decision-making is mandatory, some-

times on short notice, and that a deci-
sion once made will be implemented
quickly and, therefore, probably can-
not be reversed.

Student background
to use this case

Students and industry trainees
from a variety of backgrounds and
from several college majors might seek
employment as an agricultural manager
as depicted in this case. Furthermore,
those graduates who at some point in
their post-college professional career
will work above, below, or in parallel
to the agricultural manager will ben-
efit from exposure to the decisions in
this case. The case was designed for use
in an interdisciplinary senior-level
“capstone” course in integrated man-
agement ofcropping systems, but could
be used in other courses. Students are
expected to have had prior coursework
in horticulture or agronomy and soil
science, although the type and extent
of their knowledge will vary, depend-
ing on specific courses taken and
practical work experience on the farm
or in other phases of the agricultural
industry. Students from other majors,
such as agricultural education, natural
resources and environmental studies,
and food science, also might enroll in
the course.

Suggested teaching approach
It is of great benefit to have stu-

dents with diverse backgrounds inter-
acting in the deliberations that arise in
this case. Thus, teams of three to five
students could provide the basis for
this interaction. The case might be
presented by the instructor as part of
an initial class period. Three presenta-
tion options might be considered,
depending on the degree ofexperience
of the students with the case study
method and the production and pro-
cessing of highly perishable crop
products. These three options are:

1)

2)

Present the case in consider-
able detail, providing ques-
tions that assist the students
in analysis leading toward
the major decision (recom-
mendation).
Do not present the case. In-
stead, hand it to the stu-
dents and request an oral or
written report at a specified
date. Provide guidance at a
post-report discussion.
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source persons during their delibera-
tion of the case. However, the course
instructors only provide elaboration
and clarification of case issues and
should not discuss specific “solutions”
with the students before the in-class
presentation and defense.

Video
A 12-min silent video of the sweet

corn harvest, processing, and waste
disposal operations at St. Croix Valley
Foods also is available to assist in pro-
viding a general background.

Sample study questions for
raising issues enabling
decision-making

Although the primary decision.
needed should be apparent from a
reading of the case, the instructor might
choose to provide some leading ques-
tions. Other questions might be raised
for further discussion after students
have concluded their report. The fol-
lowing may be helpful.

3) Present the case by orally
providing a brief framework
of the situation. Provide time
in subsequent meetings for
questions and discussion of
issues and, subsequently, re-
ceive written or oral reports
of recommendations.

Option 3 might be preferred.
Teams would be expected to report
orally and enter into follow-up discus-
sion with the instructor during the
third class period, with part of the
interim class period used for interac-
tion with the instructor and other
teams. Duringthese three class periods,
the students also typically are doing
work on a longer-term case; thus, there
may be some overlapping of cases.

Each team deliberates the case

outside of class following its assign-
ment and prepares an oral presenta-
tion of its problem analysis and deci-
sion recommendations. A spokesper-
son for each team then presents the
case analysis and decision rationale
during the reporting period. All stu-
dents from each team must participate
in preparation of the defense and dis-
cussion. Different students within the
team assume the role of spokesperson
on subsequent and preceding cases.

References
The essential references associ-

ated with the case “Agricultural
Manager’s Dilemma” are provided as
the “exhibits” in the text of the case.

Students also are permitted to
obtain information from and discuss
the case with faculty and other re-

Exhibit 6. Supplementary notes on contract farms and on fields nearing prime harvest maturity
on 28-30 Aug. 1989.
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1)

2)

3)

4)

5)

6)

7)

How can one decide which
fields are less valuable to the
company than the others?
What does the grade distri-
bution in the season’s sweet
corn pack to date tell us that
can be useful as we attempt
to develop harvest strategy?
Which fields, if harvested,
are more likely to result in a)
lower factory recovery and
thus higher processing costs
and b) lower product qual-
ity?
Which fields, ifbypassed, are
less costly to the company in
terms of minimum payment
to the contract farmer?
Which fields, ifbypassed, are
less costly to the company in
terms of other costs?
Which fields, if bypassed,
may be less costly to the
company in its long-term
operation? How should
“cost” be determined in this?
Are there hidden “costs” in-
volved with some decisions,
such as poor public relations?
Which contract farmer might
be least anxious if his/her
fields are not harvested? And
which might be most upset?
How much weight should
be given to this consider-
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Exhibit 7A. Weather forecasts for area of harvest fields.

Following are the daily forecasts for 29-31 Aug. 1989 from the National Weather Service for zones 16 (Twin Cities seven-county area,
which includes Dakota County) and 19 (southeastern Minnesota, including Goodhue County) and for other zones immediately west
of 16 and 19 in Minnesota, as shown on attached zone map.

4:15 AM CDT, Monday, 28 Aug 1989,. Minnesota zones 11, 12, 14, and 16.
Today mostly cloudy, with a 40% chance of thunderstorms. High in middle to upper 70s. Tonight partly cloudy, with a 30% chance of
thunderstorms. Low in upper 50s to lower 60s.

10:45 AM CDT, Monday, 28 Aug. 1989, zones 18 and 19.
This afternoon...variable cloudiness with a 30% chance ofthunderstorms. High from 76 to 81. Wind south 10 to 15 mph. Tonight...partly
cloudy, a 30% chance of thunderstorms. Low in the lower to middle 60s.

10:45 AM CDT, Monday, 28 Aug. 1989, zones 11, 12, 14, and 16.
This afternoon.. .partly cloudy, a 30% chance of thunderstorms. High in the upper 70s to middle 80s. Wind southeast 10 to 15 mph.
Tonight.. .partly cloudy, a 40% chance of thunderstorms. Low in the upper 50s to lower 60s.

4:15 AM CDT, Monday, 28 Aug. 1989, zones 16, 18, and 19.
This evening.. .variable cloudiness with a 20% chance of thunderstorms. Wind southwest 5 to 15 mph. Late tonight.. .clearing, low in
the upper 50s to lower 60s. Wind west 5 to 15 mph. Tuesday.. .partly to mostly sunny. High in the upper 70s to lower 80s. Wind west
10 to 20 mph. Wednesday... increasing cloudiness with a 30% chance of thunderstorms.

9:15 AM CDT, Monday, 28 Aug. 1989, zones 16, 18, and 19.
Tonight...partJy cloudy, low in the upper 50s to lower 60s. Wind west 5 to 15 mph. Tuesday...partly to mostly sunny. High in the upper
70s to lower 80s. Wind west 10 to 20 mph. Tuesday night.. .fair. Low in the upper 50s to lower 60s. Wednesday... increasing cloudiness
with a 30% chance of thunderstorms. High in the upper 70s to lower 80s.

4:15 AM CDT, Tuesday, 29 Aug. 1989, zones 16, 18, and 19.
Today.. .partly to mostly sunny. High in the upper 70s to lower 80s. Wind northwest to 20 mph. Tonight.. .fair. Low in the upper 50s
to lower 60s. Wind light and variable.

10:45 AM CDT, Tuesday, 29 Aug. 1989, zones 16, 18, and 19.
This afternoon...mostly sunny. High in the upper 70s to lower 80s. Wind northwest 10 to 20 mph. Tonight...fair. Low in the upper
50s to lower 60s. Wednesday.. increasing cloudiness.

4:15 AM CDT, Tuesday, 29 Aug. 1989, zones 15, 16, 18, and 19.
Tonight...fair. Low in the lower to middle 50s. Northwest wind 10 mph diminishing to light and variable toward morning.
Wednesday.. .mostly sunny in the morning becoming partly cloudy in the afternoon. High in the upper 70s. Southeast wind 10 to 15
mph. Wednesday night and Thursday...30% chance of showers and thunderstorms.

9:15 PM CDT, Tuesday, 29 Aug. 1989, zones 15, 16, 18, and 19.
Tonight...clear to partly cloudy with an isolated shower possible. Low in the lower to middle 50s. Wind northwest 5 to 15 mph becoming
light and variable. Wednesday...mostly sunny in the morning becoming partly cloudy in the afternoon. High in the upper 70s. Southwest
wind 10 to 15 mph. Wednesday night and Thursday.. .30% chance of showers and thunderstorms. Low Wednesday night in the lower
60s. High Thursday in the lower 80s. Wednesday.. increasing cloudiness with a 30% chance of thunderstorms.

10:45 AM CDT, Wednesday, 30 Aug. 1989, zones 14, 15, 16, 18, and 19.
This afternoon...variable cloudiness with widely scattered showers and thunderstorms. High in the 70s. Wind southeast 10 mph.
Tonight...40% chance of thunderstorms. Not so cool with a low in the lower 60s. Wind southeast 10 to 15 mph. Thursday.. . breezy with
a 40% chance of thunderstorms. High in the lower 80s.

4:15 PM CDT, Wednesday, 30 Aug. 1989, zones 15, 16, 18, and 19.
Tonight...partly cloudy with a 50% chance of thunderstorms after midnight. Low in the lower 60s. Wind southeast 10 to 15 mph.
Thursday...breezy with a 40% chance of thunderstorms. High in the lower 80s. Wind south to southeast 15 to 25 mph. Thursday
night...cloudy with a chance of showers and thunderstorms. Low in the middle 60s. Friday...mostIy cloudy, a slight chance of showers.
High in the upper 70s.

9:15 PM CDT, Wednesday, 30 Aug. 1989, zones 16 and 19.
Tonight...partly cloudy with a 40% chance of thunderstorms after midnight. Low around 60. Wind southeast 10 to 15 mph.
Thursday...partly sunny and breezy with a 40% chance of thunderstorms. High in the lower 80s. Wind south to southeast 15 to 25 mph.
Thursday night...cloudy with a 60% chance of showers and thunderstorms. Low in the middle 60s. Friday...mostly cloudy with a slight
chance of showers. High in the upper 70s.
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Exhibit 7B. Weather forecast zones for
Minnesota. (adapted from U.S. Weather
Service Forecast Map 87-5, issued 4 Aug.
1987)

ation in making the deci-
sion? How might contract
farmers or others respond to
a “no harvest” decision?

8) Why might the company ac-
cept some fields of older
corn?

9) What is the most logical
route for the harvest crews
to follow to economize on
road time and thus reduce
“down time”?

10) Based on all considerations,
which fields would you rec-
ommend be bypassed, if any,
and why?

11) Why might the company

Exhibit 8B. The effect of storage time and storage temperature before processing on off-flavor of
frozen whole-kernel sweet corn. “...flavor deteriorated and off-flavors developed faster than
changes in sweetness. Off-flavors did not develop when sweet corn was held 18 hours or less at 38F
before processing and developed very slowly when held at 68F. Sweet corn held for 6 hours at 98F
developed off-flavors typical of anaerobic respiration, although oxygen levels outside the husks
were aerobic.“ Adopted from Smittle and Dean (1972).

elect to harvest only part of
a farmer’s contract acreage
rather than bypass it com-
pletely?

12) Describe the probable im-
pact of weather conditions
at the time on the decision-
making process and on the
resolution of the harvest-se-
quencing problem.

Exhibit 8A. Effect of temperature and holding time on sugar loss of sweet corn. These data show
that the rate of sugar loss more than doubles for each 18F increase in temperature during the
short periods between harvest and processing.“ Adopted from Smittle and Dean (1972).

13) Now that you have acquired
some familiarity with the
decision-making process for
budgeting, planting, and
harvesting in the vegetable-
processing industry, are
there alternative methods
that you would suggest that
might be an improvement
over the current process?
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