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CLOSE-UP

and storage

Citrus harvesting

Citrus fruits are not climacteric, so their quality does not 
improve after harvesting. Suitable storage can slow their 
development: an appropriate positive temperature, 85 
to 90% relative humidity and ventilation. Fruits must be 
harvested at a stage of maturation close to optimum 
ripeness—and hence optimum quality. Quality is char-
acterised mainly by the juice content, the dry extract/
acidity ratio and flavour. Fruits must be handled with 
care during the harvest and not be wetted, so as to limit 
subsequent risks of physiological deterioration or the 
entry of pathogens. Transport to the packing stations 
must be carried out as soon as possible.

As fruits approach the ripe stage, green 
chlorophyll pigments disappear gradually, 
revealing the other yellow, orange and red 
epidermis pigments. This change requires 
cool temperatures lower than 13°C. These 
temperature conditions are not found in 
the tropics or in a Mediterranean climate in 
early autumn when the early varieties are 
picked. The fruits therefore remain green or 
are poorly coloured. Degreening is possible 
if significant breakdown of chlorophyll pig-
ments has started naturally. Degreening is 
performed by placing the fruits in a chamber 
with a controlled atmosphere containing 1.0 
to 5.0 ppm ethylene. The temperature is set 
at 22 to 25°C for oranges, and at a lower tem-
perature for lemons, with relative humidity 
of 85 to 90%. The technique reduces storage 
time since ethylene stimulates senescence 
in citrus fruits. The duration of chilled stor-
age can be lengthened by the application 
of wax or a stretch film reducing respiratory 
exchange and water loss. In contrast, con-
trolled atmospheres have little or no effect.

Degreening  
and storage

This is caused mainly by impacts in the or-
chard that are revealed later or during stor-
age.

Frost: in the orchard or after the harvest. The 
skin looks wet and translucent and the seg-
ments dry out.

Chilling injury: exposure to temperatures 
that are above freezing point but lower than 
the optimum storage temperature. They 
cause the bursting of the essential oil glands, 
resulting in the burning of tissue and the 
appearance of small sunken brown spots on 
the peel; these may become coalescent. Fun-
gal damage may subsequently occur.

Oleocellosis: caused by temperature varia-
tions in the field or bruising during harvest-
ing or storage. Symptoms are very similar to 
those of chilling injury.

Abrasion by brushing: caused by skin fra-
gility, the use of brushes that are too hard 
or by too high a brushing speed. The upper 
layers of the skin are eroded, resulting in dry 
patches of varying width and flow of essen-
tial oil that burns the tissue.

More than 75% of postharvest citrus rots are 
caused by two Penicillium moulds (P. italicum 
and P. digitatum). Some rots should not ap-
pear during storage if harvesting is perfor-
med carefully:

•• bitter rot caused by Geotrichum candidum 
affects fallen fruits or fruits soiled with 
earth;

•• Cladosporium herbarum causes symptoms 
similar to those of Alternaria citri. Contam-
ination by rotting, infested plant wastes 
occurs during harvesting;

•• black mould rot of peel caused by Asper-
gillus niger affects wounded or damaged 
fruits stored at a temperature of over 15°C;

•• infection in the orchard by Botryosphaeria 
ribis, Physalospora rhodina or Diaporthe cit-
ri causes a brown and then blackish rot of 
the skin and the underlying tissues in the 
stalk zone during storage. It is controlled 
by orchard or postharvest treatments.

Physiological 
deterioration 

Fungal 
damage

Post-harvest 
diseases

Blue mould 
Penicillium italicum

Green mould 
Penicillium digitatum

Black rot 
Anthracnose 
Alternaria citri

Brown patch 
Glomerella cingulata 
(= C. gloeosporioides)

Brown rot 
Phytophthora sp.

Symptoms and 
part of fruit 

affected

Paling and softening 
of the skin; white 
down (mycelium) 
then appears; 
covered with blue 
spores; pulp affect-
ed simultaneously.

Slight paling and softening 
of the epidermis; then bright 
white down grows in circular 
layers, covers with green 
spores from the centre. The 
entire fruit (peel, pulp) is 
finally affected, fruit cannot be 
eaten from the beginning.

Black rot on 
columella and 
segments, and/or 
peel.

Spotting of unripe fruits 
developing into brown 
patches that become soft 
with ripening and then 
affect the pulp. Marked 
odour. Degreened fruits 
very susceptible.

Start: spotted discoloration of 
peel and then spread of the 
patches; variable colour with 
brown patches and finally fruit 
disintegration. In storage: fine 
white mycelium with brown 
areas; characteristic odour.

Infection 
pathway

Spores on intact 
epidermis, fruit to 
fruit contamination.

Spores on wounded 
epidermis.

Wounds, penetra-
tion by the navel 
and the style scar.

Fruits wounded in the 
field.

Spores on intact epidermis.

Site of 
infection

From packing to 
consumption.

In the orchard, but above all 
from picking to consumption.

Orchard and 
warehouse.

Orchard. Orchard: splashing with 
water. Packing: contaminated 
washing water. Storage: fruit to 
fruit contamination.

Species and 
varieties 

susceptible

All varieties. All varieties. Navel orange, 
madarin, lemon.

All varieties, but above all 
mandarins.

All varieties (orange more 
susceptible).
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