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Produce Facts

Orange
Recommendations for Maintaining Postharvest Quality
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Maturity Indices Soluble solids/acid ratio of 8 or higher and yellow-orange color at least on 25% of the
fruit surface or soluble solids/acid ratio of 10 or higher and green-yellow color on
25% or greater of the fruit surface.

Quality Indices

Optimum

Temperature

Color intensityanduniformity; firmness; size; shape; smoothness; freedom from
decay; and freedom from defects including physical damage (abrasions and
bruising), skinblemishes anddiscoloration, freezing damage, chilling injury, and
insect damage. Flavor quality is related to soluble solids/acid ratio andabsence of
off-flavor-causing compoundsincluding fermentative metabolites.

3-8°C (38-46°F) for up to 3months,depending oncultivar, maturity-ripeness
stage at harvest and production area. Some Florida-grown cultivars can be kept at
0-1°C (32-34°F). Arizona-grown Valencia oranges should bekept at 9°C (48°F).

Optimum Relative 90-95%
Humidity

Rates ofRespiration Temperature 5'C (41«F) 10°C (50°F) 15°C (59'F) 20°C (68°F)

mlC02/kg-hr 2-4 3-5 6-12 11-17

• To calculate heat productionmultiply ml CO/kg-hr by 440 to get Btu/ton/day or
by 122 to get kcal/metric ton/day.

Rates ofEthylene < 0.1 nl/kg.hr at 20°C (68°F)
Production

Responses to Exposure to l-10ppm ethylene for 1-3 days at 20-30°C (68-86°F) may be used for
Ethylene degreening oranges. This treatment does not influence the internal quality (includ

ing soluble solids/acid ratio) and may accelerate deteriorationand decay incidence.
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Responses to

Controlled

Atmospheres (CA)

Physiological
Disorders

Pathological

Disorders

Acombination of5-10% 02and0-5% C02 canbeuseful for delaying senescence
and for firmness retention but doesnot have a significant effecton decayincidence
and severity, which is the limiting factor tolong-term storageoforanges. Fungi
static levels (10-15%) ofC02 arenot used because they may result inoff-flavors due
to accumulation offermentative metabolites. Commercial use of CAon oranges
during storage and transport is very limited.

Chilling injury: Symptoms include pitting, brown staining, andincreased decay
incidence. Minimum safetemperature dependsoncultivar,productionarea, and
maturity-ripeness stage at harvest. Severity ofsymptoms canbereduced ifwater
lossis minimized (by waxingor film wrapping) and if decay-causing fungiare
controlled(byuse offungicides and/orbiological antagonists).

Stem-end rind breakdown: Symptoms includeshriveling and peelinjuryaround
the stem due to aging.

Rind staining: This disorder results from overmaturity at harvest. It canbe
reduced bypreharvestapplication ofgibberellic acidthat delays senescence.

Oil spotting (Oleocellosis): Harvesting andhandling turgid oranges canresult in
releaseofoilthat damages surroundingtissues. Thus, orangesshouldnot be
harvestedwhenfully turgid suchas early in the morningand soon after rain or
irrigation.

Important Diseases:
Green mold (Penicillium digitatum)
Blue mold (Penicillium italicum)
Phomopsis stem-end rot (Phomopsis citri)
Stem end rot (Lasiodiplodia theobromae)
Brownrot (Phytophthora citrophthora)
Sour rot (Geotrichumcandidum)

Control Strategies:
• Minimizingphysical damage duringharvestingandhandling.
• Treatmentwith postharvest fungicides and/or biological antagonists. Also,

heat treatments may be used.
• Prompt cooling andsubsequent maintenance ofoptimum temperature and

relative humidity throughout marketing operations.
• Removal and/or exclusion ofethylene.
• Effective sanitation proceduresthroughout postharvest handling.
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