








PESTICIDE APPLICATION

Paul E. Sumner

Two types of sprayers, boom and air-assisted, are used
for applying insecticides, fungicides, herbicides and foliar
fertilizers. The air-assisted sprayer (Figure 21) uses a con-
ventional hydraulic nozzle plus air to force the spray into
the plant foliage. Boom sprayers (Figure 22) get their
name from the arrangement of the conduit that carries the
spray liquid to the nozzles. Booms or long arms on the
sprayer extend across a given width to cover a swath as the
sprayer passes over the field.

Pumps

Three factors to consider in selecting the proper pump
for a sprayer are:

1. Capacity. The pump should be of proper capacity or
size to supply the boom output and to provide for agi-
tation (5 to 7 gallons per minute per 100-gallon tank
capacity). Boom output will vary depending upon the
number and size of nozzles. Also, 20 percent to 30
percent should be allowed for pump wear when deter-
mining pump capacity. Pump capacities are given in
gallons per minute.

2. Pressure. The pump must produce the desired operat-
ing pressure for the spraying job to be done. Pressures
are indicated as pounds per square inch.

3. Resistance to corrosion and wear. The pump must be
able to withstand the chemical spray materials without
excessive corrosion or wear. Use care in selecting a
pump if wettable powders are to be used because these
materials will cause pump wear.

Before selecting a pump, consider factors such as cost,
service, operating speeds, flow rate, pressure and wear.

For spraying vegetable crops, a diaphragm pump is
preferable because of serviceability and pressures
required.

Nozzles

Nozzle selection is one of the most important deci-
sions to be made related to pesticide applications. The type
of nozzle determines not only the amount of spray applied
but also the uniformity of the applied spray, the coverage
obtained on the sprayed surfaces and the amount of drift
that can occur. Each nozzle type has specific characteris-
tics and capabilities and is designed for use under certain
application conditions. The types that are commonly used
for ground application of agricultural chemicals for mel-
ons are the fan and cone nozzles.

Herbicides

The type of nozzle used for applying herbicides is one
that develops a large droplet and has no drift. The nozzles
used for broadcast applications include the extended range
flat fan, drift reduction flat fan, turbo flat fan, flooding fan,
turbo flooding fan, turbo drop flat fan and wide angle cone
nozzles. Operating pressures should be 20 to 30 psi for all
except drift reduction and turbo drop flat fans, flooding
fans and wide angle cones. Spray pressure more than 40
psi will create significant drift with flat fan nozzles. Drift
reduction and turbo drop nozzles should be operated at 40
psi. Flooding fan and wide angle cone nozzles should be
operated at 15 to 18 psi. These nozzles will achieve uni-
form application of the chemical if they are uniformly
spaced along the boom. Flat fan nozzles should be over-
lapped 50 to 60 percent.

Insecticides and Fungicides

Hollow cone nozzles are used primarily for plant
foliage penetration for effective insect and disease control
and when drift is not a major concern. At pressures of 60
to 200 psi, these nozzles produce small droplets that pen-
etrate plant canopies and cover the underside of the leaves

Figure 21

Figure 22
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more effectively than any other nozzle type. The hollow
cone nozzles produce a cone-shaped pattern with the spray
concentrated in a ring around the outer edge of the pattern.
Even fan and hollow cone nozzles can be used for banding
insecticide or fungicides over the row.

Nozzle Material

Various types of nozzle bodies and caps, including
color-coded versions, and multiple nozzle bodies are
available. Nozzle tips are interchangeable and are avail-
able in a wide variety of materials, including hardened
stainless steel, stainless steel, brass, ceramic and various
types of plastic. Hardened stainless steel and ceramic are
the most wear-resistant materials. Stainless steel tips, with
corrosive or abrasive materials, have excellent wear resis-
tance. Plastic tips are resistant to corrosion and abrasion
and are proving to be very economical for applying pesti-
cides. Brass tips have been common but wear rapidly
when used to apply abrasive materials such as wettable
powders. Brass tips are economical for limited use, but
other types should be considered for more extensive use.

Water Rates (GPA)

The grower who plans to use spray materials at the
low water rates should follow all recommendations care-
fully. Use product label recommendations on water rates
to achieve optimal performance. Plant size and condition
influence the water rate applied per acre. Examination of
the crop behind the sprayer before the spray dries will give
a good indication of coverage.

Agitation

Most materials applied by a sprayer are in a mixture or
suspension. Uniform application requires a homogeneous
solution provided by proper agitation (mixing). The agita-
tion may be produced by jet agitators, volume boosters
(sometimes referred to as hydraulic agitators) and mechan-
ical agitators. These can be purchased separately and
installed on sprayers. Continuous agitation is needed when
applying pesticides that tend to settle out, even when mov-
ing from field to field or when stopping for a few minutes.

Calibration

The procedure below is based on spraying '/i2s of an acre
per nozzle or row spacing and collecting the spray that would
be released during the time it takes to spray the area. Because
there are 128 ounces of liquid in 1 gallon, this convenient
relationship results in ounces of liquid collected being direct-
ly equal to the application rate in gallons per acre.

Calibrate with clean water when applying toxic pesti-
cides mixed with large volumes of water. Check uniformi-
ty of nozzle output across the boom. Collect from each for
a known time period. Each nozzle should be within 10 per-

cent of the average output. Replace with new nozzles if
necessary. When applying materials that are appreciably
different from water in weight or flow characteristics, such
as fertilizer solutions, etc., calibrate with the material to be
applied. Exercise extreme care and use protective equip-
ment when active ingredient is involved.

1. From Table 3, determine the distance to drive in the
field (two or more runs suggested). For broadcast
spraying, measure the distance between nozzles. For
band spraying, use the band width. For over-the-row
or directed spraying, use the row spacing.

2. Measure the time (seconds) necessary to drive the
required distance with all equipment attached and
operating. Maintain this throttle setting!

3. With the sprayer sitting still and operating at the
same throttle setting or engine RPM as used in Step
2, adjust the pressure to the desired setting. The
machine must be operated at the same pressure that
was used for calibration.

4. m  For broadcast application, collect spray from one
nozzle or outlet for the number of seconds
required to travel the calibration distance.

B For band application, collect spray from all noz-
zles or outlets used on one band width for the
number of seconds required to travel the calibra-
tion distance.

B For row application, collect spray from all outlets
(nozzles, etc.) used for one row for the number of
seconds required to travel the calibration distance.

5. Measure the amount of liquid collected in fluid ounces.
The number of ounces collected is the gallons per acre
rate on the coverage basis indicated. For example, if
you collect 18 ounces, the sprayer will apply 18 gallons
per acre. Adjust applicator speed, pressure, nozzle size,
etc., to obtain recommended rate. If speed is adjusted,
start at Step 2 and recalibrate. If pressure or nozzles are
changed, start at Step 3 and recalibrate.

Table 3. Distance to Measure to Spray '/,,, Acre
One ounce discharged equals 1 gallon per acre.

Nozzle Spacing (inches) Distance (feet)
6 681
8 510
10 408
12 340
14 292
16 255
18 227
20 204
22 186
24 170
30 136
36 113
38 107
40 102

To determine a calibration distance for an unlisted spacing, divide the
spacing expressed in feet into 340.
Example: Calibration distance for a 13-inch band = 340 / **/,, = 313 feet
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GOOD AGRICULTURAL PRACTICES IN THE HARVEST,
HANDLING AND PACKING OF CANTALOUPES

William C. Hurst

Introduction

An abundance of research over the last decade had
demonstrated that fresh fruits and vegetables play an
important dietary and medical role in promoting good
health. Threatening to overshadow this significant benefit
is the fact that foodborne disease traced to fresh produce
has increased in recent years. Specifically, in 1990 and
1991, two large outbreaks of salmonellosis (a disease
caused by Salmonella serotypes, which are human
pathogens) were traced to imported cantaloupe.
Cantaloupes have a relatively high pH: 6.0 to 6.5. This
makes them ideal foods for low numbers of bacterial
pathogens that might be present to multiply to infectious
levels. In a joint publication, FDA and USDA have issued
a guidance document called Guide to Minimize Microbial
Food Safety Hazards for Fresh Fruits and Vegetables. This
first ever safety publication recommends good agricultural
practices common to growing, harvesting, packing and
transporting fresh produce to consumers. Cantaloupe grow-
ers and shippers are urged to take a proactive role to ensur-
ing the safety of their crops by adopting these practices.

Quality and Safety

Cantaloupe quality and safety often are perceived by
consumers to mean the same thing. Good quality can-
taloupe may be visually appealing and smell delicious, yet
may contain pathogens or toxins that can cause illness in

the consumer. Safe product, in contrast, may be discolored,
overmature and unappealing, yet present no hazard to the
consumer. Unfortunately, the safety of fresh cantaloupe can-
not be determined by its outward appearance or condition.

Field Sanitation Program
Raw Product Safety

Ensuring cantaloupe safety begins with preventing haz-
ards in the field. The best guarantee of a safe raw product is
a proactive food safety program that has been designed and
implemented to identify and prevent hazards during pro-
duction and postharvest handling of these vegetables.
Growers and shippers should familiarize themselves with
safe production practices so they might be viewed as quali-
fied suppliers among potential buyers. Some issues of con-
cern during production are summarized in Table 4.

Land Use History

Grazing animals on or near cropland can introduce
pathogenic (to humans) bacteria to the soil. Growers
should ensure that land has not been used for animal hus-
bandry and that it is not in proximity to animal feedlots or
water runoff from grazing lands. Past improper use of pes-
ticides can result in hazardous residues on raw product.
Buyers might insist on letters of guarantee from
grower/shippers that the land is suitable and safe for the
crops being produced. Before planting, soil residue levels
of pesticides and heavy metals should be determined.

Table 4. Potential Hazards During Cantaloupe Production

fertilizers

Location Source of Problem Solution Documentation
Land use Fecal contamination (source of Prevent grazing animals/feedlots | Grower certification of no recent
pathogens) from animals on or near production land. animal husbandry on land used
Toxic pesticide residues in soil Review pesticide history for plant | Pesticide selection/
back restrictions. application records
Fertilizers Pathogenic bacteria from organic | Use inorganic fertilizer. Certified test results

Heavy metal toxicity from
sewage sludge

Use certified organic fertilizers or
tested and approved sludge.

Certified test results

Irrigation water

Pathogenic bacteria from surface
water

Test/monitor water supply.

Water test results

Heavy metal/pesticide residues
in groundwater

Test/monitor water supply.

Water test results

Pesticide use

lllegal/hazardous residues on
product

Employ only professional,
licensed applicators and monitor
pesticide use.

Examine applicator records; test
for residues

Hand harvesting

Fecal contamination of product

Monitor field worker personal
hygiene; make field washing/
sanitizing facilities available.

Training programs on worker
hygiene

Field wagons/
trucks/harvest aids

Soil and human pathogens

Clean/sanitize frequently.

Field sanitation records
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Fertilizer Use

Incompletely composted organic fertilizers may con-
tain pathogenic (to humans) bacteria derived from animal
or human feces. If organic fertilizers are used, they must
be certified that they have been completely composted so
no pathogens are present. Composted sewage sludge
should not be used as it may contain pathogens as well as
heavy metal contamination.

Irrigation

Natural surface water (e.g., canal, lake, pond) provides
enough organic matter to support the growth of bacterial
pathogens. Surface water may be used but should be test-
ed for the presence of the bacterium Escherichia coli (E.
coli), which is an indicator of fecal contamination.
Groundwater is less likely to harbor human pathogens but
should be analyzed for heavy metal and pesticide contam-
ination.

Overhead irrigation is more likely to spread contami-
nation to above ground plant parts than is root-zone irriga-
tion. Growers must be able to document answers to the fol-
lowing questions:

B Are irrigation practices safe?

B What is the water source?

B How is water stored?

B Are animals being raised nearby?

B What tests are performed to ensure the purity and
safety of the water?

Postharvest Handling
Harvest Quality

Field maturity of cantaloupe is based on three external
quality factors: degree of slip, condition of net and back-
ground color. Cantaloupe should be harvested at the firm-
ripe stage—three-fourths to full slip—to be commercially
acceptable.

Full slip is the condition in which an abcession layer
has formed that will allow the whole stem of the vine to
separate or slip off cleanly from the melon with a slight
tug. At three-quarters slip, a fourth of the stem usually
adheres and breaks rather than slipping free.

Cantaloupes will ripen after harvest but do not
increase in sugar content. Cantaloupes should always be at
one-half to three-fourths full slip when harvested because
almost half of the final sugar concentration is accumulat-
ed a few days before this condition. A raised, well-round-
ed netting should be prominent and cover the entire melon,
with the exception of the vein tracts.

Although cultivars vary somewhat in their color at
commercial maturity, a deep uniform green indicates
physiological maturity and a light yellowish tan indicates

full ripeness. Avoid harvesting melons with a brown under
color or browning of the vein tracts, which are signs of
aging and internal softness.

Melons displaying less than three-fourths slip should
not be harvested. They have not developed enough sugar
to be attractive to consumers. Additionally, they are more
susceptible to bruising and scuffing and subsequent decay.

Harvesting and Handling

At the peak of the season, cantaloupe must be harvest-
ed daily to reduce the number of overripe fruit.
Cantaloupes are hand harvested by field crews, often with
the help of several types of harvesting aids.

One type is a transverse conveyor system that allows
workers to place harvested melons on a moving belt that
feeds directly into a loading vehicle.

Another type is a tractor-mounted three-point hitch to
which is attached an open metal trough called a sink.
Workers follow along behind it, placing harvested melons
into the trough as it is pulled through the field between
rows. Once loaded, pickers typically hurl melons on the
ground to waiting loaders who straddle the side of a
flatbed wagon or truck. After catching, melons are
dropped onto a hard wooden or metal surface.

Field research has demonstrated that cantaloupe bruis-
ing and cracking can occur if the drop height is greater
than 8 inches onto these hard surfaces. Growers should
pad these areas with insulated carpet or hard foam materi-
als to reduce impact damage.

Cantaloupes are subject to sun scald when left unpro-
tected in the sun after harvest. Early morning harvesting
and shading with a tarpaulin will help prevent this injury.
Some growers have resorted to harvesting at night using
floodlights mounted on equipment.

Pressure bruising, which causes discolored internal
flesh, results when cantaloupe are stacked in bulk over six
to eight layers deep or when they are transported over
rough roads.

Packinghouse Operations

Loaded field vehicles should be parked in the shade
while waiting to be dumped at the packinghouse. This will
prevent melons from warming and sunburning.

Cantaloupe can be unloaded by hand, dry-dumped
onto sloping wooden ramps or wet-dumped into tanks of
water to reduce physical injury. Dump tank water needs to
be chlorinated at a rate of 150 ppm free chlorine.
Considerable mechanical damage occurs in dry-dumping
operations, including bruising, scratching, abrading and
splitting. The drop height between the loaded vehicle and
ramp surface should be minimized and the surface padded
with insulated carpet or hard foam. In dry-dump opera-
tions, cantaloupes are sorted (to remove culls and melons
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showing mechanical damage), graded (based on USDA
quality grade standards or buyer’s specifications), sized
(using diverging metal rollers) and packed into bulk bins
or shipping boxes. Alternately, some cantaloupes are ele-
vated onto a metal roller conveyor from a dry-dump pit,
then past spray washers allowing wet brushes to remove
field debris. This water should be kept clean by chlorinat-
ing at 75-100 ppm free chlorine. Next, melons are graded,
pass through a hot water sanitizer, diverging roll sizers and
finally to pack-out bins. Water temperature in the sanitiz-
ing tank is maintained at 140°F. This system allows the
melon rind to be surface sanitized to reduce the number of
plant and human pathogens that may be present.

Quality Defects and Pack
Specifications

External indices of quality for cantaloupe include a
well-shaped, nearly spherical melon, uniform in appear-
ance, with an absence of physical injuries (e.g., scars, sun-
burn, bruising, abrasions). Melons should be firm, feel
heavy for their size, and exhibit a smooth stem end with no
adhering peduncle (stem attachment), which suggests pre-
mature harvest.

The concentration of soluble solids (sugars) is the
most reliable index to internal quality (sweetness and fla-
vor). The current acceptable standard for determining sol-
uble solids is a calibrated refractometer that measures
°Brix (equal to percent sugar).

U.S. grade standards for cantaloupe are Fancy, No. 1,
Commercial and No. 2. Distinction among grades is based
predominately on external appearance and measured solu-
ble solids. Federal standards specify a minimum of 11 per-
cent soluble solids for U.S. Fancy, 10 percent for U.S. No.
1 and Commercial, and 9 percent for U.S. No. 2.
According to USDA inspection procedures, the sampling
plan for determining soluble solids content in a car lot of
cantaloupe is to select seven melons at random for testing.
Tolerances by count for U.S. No. 1 should not exceed 12
percent total defects, including 8 percent for permanent
defects and 6 percent for serious damage, which includes
not more than 4 percent serious damage by permanent
defects and 2 percent for decay. For a more complete
description of quality standards and grading, contact the
USDA Agricultural Marketing Service or check the
Internet at www.ams.usda.gov/standards.

Most buyers will accept only cantaloupe equivalent of
U.S. No. 1 or higher. They may have their own sampling
plan for determining soluble solids content in the melons.
Cantaloupe are hand packed into shipping containers.
Sizing is based on count per 40- to 42-pound fiberboard
container or wirebound crate. Typically, nine, 12 and 15
melons per container are packed out; occasionally, 18 or
23 melons per carton.

Cooling and Storage

Cantaloupes must be precooled shortly after harvest to
maintain sugar levels and flavor intensities. Traditionally,
cantaloupe have been cooled using cold air, cold water or
ice. The most practical means to use in Georgia is forced
air or tunnel cooling. To prevent quality loss due to dehy-
dration, the refrigeration system of the forced air cooling
unit should be designed with a large evaporator coil sur-
face to ensure high relative humidity (90 percent to 95 per-
cent) in the moving cold air.

Under most circumstances, cantaloupe cannot be
properly cooled by merely placing palletized shipping
containers in a room cooler with circulating fans only.
Cantaloupe boxes cannot be cooled by placing them
directly on a refrigerated truck. Optimum storage
requirements for cantaloupe are 36° to 41°F and 95 per-
cent relative humidity. Under these conditions, shelf life
is approximately 14 days. Storage at a temperature of
35.6°F or less will result in chilling injury seen after sev-
eral days. Sensitivity to chilling injury decreases as
melon maturity and ripeness increase. Full slip melons
can tolerate 35°F for up to 14 days before signs of chill-
ing injury appear. Symptoms of chilling injury include
pitting or sunken areas, failure to ripen, off flavors and
increased surface decay.

Mixed Load and Storage
Compatibility

Cantaloupe produce high levels of ethylene (10 to 100
ppm per hour) per kilogram. Although there are several
vegetables (e.g., snap beans, squash, peppers) that have
approximately the same storage temperature requirements
as cantaloupe, these are ethylene sensitive and therefore
cannot be stored with melons. Because cantaloupe pro-
duce moderate amounts of exogenous ethylene, even at
low temperature, over ripening may be a problem during
distribution and short-term storage.

Postharvest Decay

Disease can be an important source of postharvest loss
in cantaloupes. Postharvest decay organisms normally do
not enter the product through healthy exterior tissue.
These organisms require mechanical damage (e.g., abra-
sion, cracking) or weakening of tissue (bruising) before
they can enter. Pathogens in other infected tissue or in con-
taminated water may enter the fruit. Field research has
demonstrated that treatment of the rind using hot water
immersion (131°F for 0.5 to 1 minute) can be effective in
preventing surface mold and other pathogen presence. Use
of this technique, however, has not gained extensively in
commercial operations.
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Sanitary Guidelines

for Packinghouse Operations

Receiving Incoming Product

Harvest crews should remove as much dirt and mud
from the product as is possible before the produce leaves the
field. An area should be set aside in the receiving yard so
pallets can be cleaned before dumping in bins or cooling.

Water Sanitation

Water used in cleaning and cooling should be chlori-
nated at a concentration of 75 to 150 ppm of free chlorine.
Chlorination can be accomplished using a gas injection
system, adding bleach or using calcium hypochlorite
tablets. Chlorination levels in the water should be moni-
tored frequently during operation through the use of chlo-
rine litmus paper or, more accurately, with a chlorine test
kit. Water pH should be maintained between 6.5 and 7.5 to
avoid having to use excess chlorine in order to maintain
recommended free chlorine levels. Excessive use of chlo-
rine can result in excess chlorine gas, which can irritate a
worker’s skin and respiratory tract, is corrosive to equip-
ment, and increases sanitation cost.
Employee Hygiene

Good employee hygiene is very important. Employee
training, health screening and constant monitoring of
packinghouse sanitation practices (hand washing, per-
sonal hygiene) are important in reducing contamination
by employees.
Packinghouse Equipment

Packinghouse equipment should always be main-
tained in clean condition. The remnants of product left

on belts, tables, lines and conveyors could provide a
source for microbial growth; therefore, cleaning by
scrubbing to remove particles should be part of the
cleaning procedure.

If it is deemed appropriate, sanitizing with a chlorine
solution could be accomplished, especially on belt con-
veyors and equipment, by spot spraying with hand
sprayers. Knives, blades, boots, gloves, smocks and
aprons should be cleaned or replaced as needed.

Pest Control

A pest control program should be in place to reduce,
as much as possible, the risk of contamination by rodents
or other animals. In an open or exposed packinghouse
operation, the best control is constant vigilance and elimi-
nation of any discovered animals and their potential nest-
ing locations. Product and product remnants will attract
pests; therefore, the daily cleaning of the packinghouse to
eliminate the attractive food source should help in reduc-
ing pest activity.
Facility Sanitation

Packinghouse facilities have the potential for develop-
ing microbial growth on walls, tunnels, ceilings, floors,
doors and drains. Scheduled wash down and/or sanitizing
of the facility will reduce the potential for microbial
growth. The cooling system should be monitored and
cleaned as necessary depending on the type of system.

Temperature Control

Maintenance of proper holding room temperature
could affect product quality and could be a factor in reduc-
ing microbial growth. Temperature should be monitored to
ensure maintenance at established product temperature
parameters.
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PRODUCTION COSTS

George O. Westberry

Enterprise budgets may be used to estimate can-
taloupe production costs and break-even prices. The cost
estimates included in the budgets should be for those
inputs deemed necessary to achieve the specified yields
over a period of years.

Production practices, size of operation, yields and
prices vary among farms, regions and times of the year.
For these reasons, each grower should adapt budget esti-
mates to reflect his or her particular situation. The budgets
below are estimated for two methods of production.
Conventional (bareground) production is still the domi-
nant method, but plasticulture is becoming more impor-
tant. Detailed printed and computerized budgets are avail-
able in most county Extension offices as well as on the
World Wide Web.

Type of Costs

Total costs of producing any crop include both vari-
able and fixed costs. The variable or operating costs vary
with the amount of crop produced. Common variable costs
include seed, fertilizer, chemicals, fuel and labor. Fixed
costs include items such as equipment ownership (depre-
ciation, interest, insurance and taxes), management and
general overhead costs. Most of these costs are incurred
even if little or no production takes place and are often
overlooked for planning purposes.

Variable costs are further broken down into preharvest
and harvest operations in the budget. This provides the
grower an opportunity to analyze the costs at different
stages of the production process.

Land cost may either be a variable or a fixed cost.
Even if the land is owned, a cost is involved. Land is
included as a variable cost in this budget. If land is dou-
bled-cropped, each enterprise should be charged half the
annual rate. Ownership costs for tractor and equipment
(depreciation, interest, taxes, insurance and shelter) are
included as a fixed cost per hour of use. Overhead and
management are calculated by taking 15 percent of all
preharvest variable expenses. This figure compensates for
management and farm costs that cannot be allocated to any
one specific enterprise. Overhead items include utilities,
pick-up trucks, farm shop and equipment, and fees.

Cost Per Unit of Production

The cost categories (tables 5, 6, and 8) are broken
down in cost per unit at the bottom of the budget. The pre-
harvest variable costs and the fixed costs decline fairly
rapidly with increases in yields.

Table 5. Costs per Hundredweight, 1998

Bareground Plastic
Preharvest cost $2.31 $3.51
Harvest and marketing cost $1.17 $1.17
Fixed cost $1.00 $1.16
Total cost $4.48 $5.84

(For current cost estimates, see most recent Extension vegetable budgets.)

Budget Uses

In addition to estimating the total costs and break-even
prices for producing cantaloupes, other uses can be made
of the budgets.

Estimates of the cash costs (out-of-pocket expenses)
provide information on how much money needs to be bor-
rowed. The cash cost estimates are most beneficial in
preparing cash flow statements.

In share leases, the landlord and tenant can use the
cost estimates by item to more accurately determine an
equitable share arrangement.

Risk Rated Net Returns

Because yields and prices vary so much from year to
year, an attempt has been made to estimate the “riskiness”
of producing cantaloupes. Five different yields and prices
are used in calculating risk. The “expected” values are
those prices and yields a particular grower would antici-
pate to exceed half the time (half the time he would antic-
ipate not to reach these values). Averages can be used for
the expected values. “Optimistic” values are those prices
and yields a grower would expect to reach or exceed one
year in six. The “pessimistic” values are poor prices and
yields that would be expected one year in six. The “best”
and “worst” values are those extreme levels that would
occur once a lifetime (1 in 48).

The risk rated section (Table 7) shows that with bare-
ground production there is a 82 percent chance of covering all
costs. One-half the time, the budgeted grower would expect
to net $607 or more. Half the time, he would expect to net less
than $607. One year out of six he would expect to make more
than $1,260 per acre; another year, to lose more than $63.

The risk rated section of the plastic budget (Table 9)
shows that there is a 76 percent chance of covering all costs.
One half of the time, the budgeted grower would expect to net
$679 or more. Half of the time, he would expect to net less
than $679. One year out of six he would expect to make more
than $1,604 per acre; another year, to lose more than $295.

Readers should recognize the examples shown here
are estimates. They should serve as guides for developing
their own estimates.
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Table 6. Cantaloupe Prices, Costs and Revenue Estimates (Bareground)

Best Optimistic Median Pessimistic Worst
Yield (cwt.) 325 250 175 100 0
Price per cwt. 12.50 10.25 8.00 5.75 3.50
ITEM UNIT QUANTITY PRICE DOLLARS PER ACRE
Variable costs
Seed 1,000 3.50 21.75 76.13
Lime, applied Ton .50 26.00 13.00
Fertilizer Cwit. 10.00 8.00 80.00
Sidedressing Acre 1.00 25.00 25.00
Insecticide Application 2.00 6.70 13.40
Fungicide Application 6.00 10.00 60.00
Nematicide Acre 1.00 51.00 51.00
Herbicide Acre 1.00 15.70 15.70
Machinery Acre 1.00 19.68 19.68
Labor Acre 1.00 18.00 18.00
Land rent Acre 1.00 0 0
Irrigation Application 3.00 4.26 12.78
Interest on operating capital Dollar 384.69 10.5% 20.20
Total preharvest 404.89
Harvest and hauling Cwt. 175 1.17 204.75
Total variable costs 609.64
Fixed costs
Machinery and irrigation Acre 1.00 113.67 113.67
Land Acre 1.00 0 0
Overhead and management Dollar 404.89 0.15 60.73
Total fixed costs 174.40
Total budgeted cost per acre 784.04
Costs per cwt.
Preharvest variable cost per cwt. 2.31
Harvest and marketing cost per cwt. 1.17
Fixed costs per cwt. 1.00
Total budgeted cost per cwt. 4.48

cwt. = hundredweight

Table 7. Cantaloupe Risk Rated Net Return (Bareground)
Net return levels (top row), the chances of obtaining this level or more (middle row) and chances of obtaining this level or less (bottom row)

Optimistic Expected Pessimistic
Returns ($) 1,586 1,260 933 607 272 -63 -398
Chances 7% 16% 31% 50%
Chances 50% 31% 16% 7%

Overall chance of profit is 82%.
Expected value of net returns is $616.
Profit is return to risk and all “zero” items in the budget.
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Table 8. Cantaloupe Prices, Costs and Revenue Estimates (Plastic)

Best Optimistic Median Pessimistic Worst
Yield (cwt.) 410 310 210 110 0
Price per cwt. 12.50 10.25 8.00 5.75 3.50
ITEM UNIT QUANTITY PRICE DOLLARS PER ACRE
Variable costs
Seed 1,000 3.50 21.75 76.13
Plants 1,000 3.50 38.00 133.00
Lime, applied Ton .50 26.00 13.00
Fertilizer Acre 1.00 120.00 120.00
Insecticide Application 1.00 7.50 7.50
Fungicide Application 6.00 10.00 60.00
Nematicide Acre 0 51.00 0
Herbicide Acre 1.00 6.00 6.00
Plastic Roll 2.80 68.50 191.80
Plastic Removal Acre 1.00 28.00 28.00
Machinery Acre 1.00 18.76 18.76
Labor Acre 1.00 20.00 20.00
Land rent Acre 1.00 0 0
Irrigation (sprinkler) Application 6.00 4.37 26.22
Interest on operating capital Dollar 700.41 10.5% 36.77
Total preharvest 737.18
Harvest and hauling Cwit. 210 117 245.70
Total variable costs 982.88
Fixed costs
Machinery Acre 1.00 45.09 45.09
Irrigation Acre 1.00 86.89 86.89
Land Acre 1.00 0 0
Overhead and management Dollar 737.18 0.15 110.58
Total fixed costs 242.56
Total budgeted cost per acre 1,225.44
Costs per cwt.
Preharvest variable cost per cwt. 3.51
Harvest and marketing cost per cwt. 1.17
Fixed costs per cwt. 1.16
Total budgeted cost per cwt. 5.84

cwt. = hundredweight

Table 9. Cantaloupe Risk Rated Net Return (Plastic)
Net return levels (top row), the chances of obtaining this level or more (middle row) and chances of obtaining this level or less (bottom row)

Optimistic Expected Pessimistic
Returns ($) 2,066 1,604 1,142 679 192 -295 -783
Chances 7% 16% 31% 50%
Chances 50% 31% 16% 7%

Overall chance of profit is 76%.
Expected value of net returns is $762.

Profit is return to risk and all “zero” items in the budget.
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CANTALOUPE MARKETING

William O. Mizelle, Jr.

Cantaloupe consumption is rising, like that of many
fresh vegetables and melons. Annual per capita consump-
tion in the mid-1970s was about 5.5 pounds. It rose to more
than 8 pounds per person in the mid-1980s and to more
than 10 pounds in the late 1990s. U.S. annual production
peaked at 2.17 billion pounds in 1989; then did not equal or
exceed this level until 1996. Both imports and exports are
growing. Mexico is the primary source for U.S. imports;
Canada is the primary export market (see Table 10).

Complete production data for cantaloupes are not avail-
able. Thus, other types of data must be used to substitute for
production estimates. Acreage data are available for some
states, and shipment and price data are available for some.
Acreage and yield data are reported for Georgia but not
shipments and prices. Table 11 shows that California,
Arizona and Texas account for more than 80 percent of the
reported acreage. Georgia ranks fourth. Because shipments
are not reported, market arrival data (Table 12) in the major
markets in the United States are used to show the relative
importance of producing states during each month of the
year. Georgia’s primary season is June and July, with 4 per-

cent and 2 percent of the U.S. volume respectively.

In the past, Georgia produced mostly an eastern type
cantaloupe that was not graded, cooled or packed. Its
sweet taste made it a good melon for consumers, but its
relatively short shelf life did not make it a good product
for chain buyers. The eastern type cantaloupe is marketed
mostly in the South. Of the reporting markets, Atlanta
receives two-thirds of reported arrivals. Columbia and
Baltimore receive about 15 percent to 20 percent of
arrivals. The Northeast markets receive only about 12 per-
cent to 15 percent of annual arrivals.

In addition to longer shelf life, chains are demanding
more produce be packed and palletized. The western type
melon is the one preferred by the chain stores. To meet the
chains’ demand, Georgia growers have been producing
more of the western type melons. Growers who can con-
sistently provide premium quality melons and full market-
ing services (including grading, forced-air cooling, custom
packing and sales direct to retail buyers) can stabilize sea-
sonal prices and maximize their market position through-
out the entire marketing period.

Table 10. U.S. Cantaloupe: Supply, Utilization and Price, Farm Weight, 1973-97

Supply Utilization Season-average price
Per capital Current Constant
Production’| Imports® Total Exports’ | Domestic use dollars’ | 1992 dollars®

Year Million pounds Pounds $/ewt.

1973 1,130.2 157.5 1,287.7 - 1,287.7 6.1 8.08 22.82
1974 972.0 168.2 1,140.2 - 1,140.2 5.3 9.99 25.95
1975 985.8 138.9 1,124.7 - 1,124.7 5.2 10.40 24.64
1976 1,014.0 141.0 1,155.0 - 1,155.0 5.3 11.00 24.66
1977 1,089.9 182.8 1,272.7 - 1,272.7 5.8 10.60 22.36
1978 1,331.8 195.5 1,527.3 62.0 1,465.3 6.6 9.64 18.90
1979 1,242.1 194.6 1,436.7 59.6 1,377 1 6.1 11.30 20.43
1980 1,224.2 169.9 1,394 .1 62.7 1,331.4 5.8 13.60 22.52
1981 1,334.6 138.0 1,472.6 65.5 1,407.2 6.1 14.10 21.40
1982 1,682.4 182.5 1,864.9 83.7 1,781.2 7.7 10.15 14.48
1983 1,453.7 166.1 1,619.8 87.8 1,532.0 6.5 11.70 16.01
1984 1,651.6 246.7 1,898.3 86.5 1,811.8 7.7 12.25 16.14
1985 1,874.3 246.0 2,120.3 100.4 2,020.0 8.5 9.45 12.05
1986 2,056.2 319.9 2,376.1 105.8 2,270.3 94 10.50 13.03
1987 2,027.3 300.8 2,328.1 1071 2,221.0 9.1 9.80 11.79
1988 1,691.6 327.0 2,018.6 93.2 1,925.4 7.9 15.45 17.94
1989 2,171.4 476.2 2,647.6 84.1 2,563.5 104 12.55 13.99
1990 1,856.7 530.3 2,387.0 78.8 2,308.1 9.2 14.65 15.65
1991 1,664.0 602.5 2,266.5 75.7 2,190.8 8.7 12.25 12.59
1992 1,811.1 481.9 2,293.0 115.9 21771 8.5 13.90 13.90
1993 1,909.7 458.1 2,367.8 116.2 2,251.7 8.7 15.60 15.20
1994 1,824.6 523.9 2,348.5 112.7 2,235.8 8.6 16.50 15.73
1995 1,927.8 613.1 2,540.9 118.1 2,422.9 9.2 18.20 16.91
1996 2,211.9 740.8 2,952.7 126.8 2,825.9 10.6 18.10 16.50
1997 2,240.0 675.0 2,915.0 127.0 2,788.0 104 - -

1. Source: National Agricultural Statistics Service, USDA. Production data were estimated by ERS for 1982-91.

2. Source: Bureau of the Census, U.S. Department of Commerce

3. Source of season-average price data is NASS, USDA, except 1982-91, which was estimated by ERS using state data.
4. Constant-dollar prices were calculated using the GDP implicit price deflator, 1992=100.
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Table 11. Cantaloupes for Fresh Market: Area Planted and Yield by State and United States, 1995-97

Area Planted (acres) Yield per Acre (cwt.)
State 1995 1996 1997 1995 1996 1997
California 59,300 59,000 65,500 190 230 255
Arizona 16,000 17,700 20,500 120 200 220
Texas 12,900 12,600 12,500 200 220 220
Georgia 6,500 7,500 10,000 187 212 207
Indiana 3,500 3,500 3,800 160 175 130
Colorado 2,000 2,000 2,000 90 120 110
Maryland 1,800 1,900 1,800 130 180 140
Pennsylvania 1,300 1,100 1,100 150 90 150
Michigan 900 800 800 190 210 140
Ohio 490 470 450 215 125 165
United States 104,690 106,570 118,450 120 115 120
Source: USDA, NASS
Table 12. Monthly Cantaloupe Arrivals in 22 U.S. Cities, 1997 (millions of pounds)
State Jan Feb. | March| April | May [ June | July | Aug. | Sept. | Oct. | Nov. | Dec. | 1997 | 1996
California - -- - - | 187 | 57.7| 80.7 | 776 | 624 | 24.2 9.6 2.1 333 (3914
Arizona - - - - 32| 201 13.8 4.0 20| 141 | 116 38| 726 | 495
Texas - -- - - 24 54 3.2 0.8 1.2 1.0 0.7 - 147 | 295
Florida - - - 1.4 5.2 2.1 - - - - - - 8.7 5.8
Georgia - -- - - - 4.5 24 0.4 - 0.2 - - 7.5 6.9
South Carolina - -- - - - 21 3.4 0.7 0.1 -- - - 6.3 4.2
Maryland - - - - - - 29 2.1 0.1 0.1 - - 5.2 23
Indiana - -- - - - - 0.9 1.7 - -- - - 2.6 1.3
Michigan - -- - -- -- -- - 1.3 0.7 -- -- - 2.0 0.7
Subtotal -- -- -- 14| 29.5| 91.9|107.3 | 88.6| 66.5| 39.6 | 21.9 5.9|452.6 | 491.6
Imports (total) 304 | 319] 466 | 551 | 456 | 11.2 0.8 -- - 5.0 [ 126 | 30.5]269.7 | 219.1
Total 304 | 31.9| 466 | 56.5| 7511031 |108.1 | 886 | 66.5| 446 | 345 | 364 |7223|710.7
Subtotal percentage| 0% 0% 0% 2% | 39% | 89% | 99% | 100% [ 100% | 89% | 63% | 16% | 63% | 69%
of total
Georgia percentage -- -- -- - - 4% 2% 0% -- 0% - -- 1% 1%
of total

1. Arrivals represents that portion of total production that is shipped to the markets which the USDA reports.
-- indicates no reported arrivals.
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