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Abstract

Long term-storage of citrus oranges after harvest has been hindered mainly by molds. The goal of this research
was to collect and identify those molds, which would help find a way to extend shelf-life after harvest. During
the period of 1994 to 1995, fourteen different strains were isolated and purified from putrefied fruit (Citrus
unshiu var.) that was stored at room temperature under open air. The storage disease was caused by the fol-
lowing molds: Penicillium italicum, 25.8%; Monilia candida, 19.8%; Alternaria citri, 18.1%; Mucor hiemalis,
11.0%; Phomopsis citri, 6.6%; Botrytis cinerea, 5.5%; Phoma citricarpa, 3.8%; Glomerella cingulata, 3.8%; P.
digitatum, 1.1%:; other molds, 4.5%. Most of the strains showed pectinolytic activity at different degrees. These
data suggest the posssible connection of pectinolytic activity and putrefaction. These citrus fruit-putrefying
molds will be used as target strains for the control of microorganisms during post-harvest storage.
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Table 1. Identity of mold isolates from putrefied citrus
oranges

Isolate Identity Isolate Identity

CPM11 Unidentified

CPM12 Phomopsis citri
CPMI1S Glomerella cingulata
CPM16 Botrytis cinerea
CPM17 Monilia candida
CPM18 Penicillium italicum
CPM19 Penicillium digitatum

CPMOI Alrernaria alternata
CPMO2 Phoma citricarpa
CPM0O3 Unidentified
CPM04 Unidentified
CPMOS Alternaria citri
CPMO7 Rhizopus sp.
CPMOS Mucor hiemalis
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Table 2. Frequency of disease occurrence on citrus
oranges by molds

Pathogenic Number of

growth putrefied Occurrence Molds isolated and
pattern on citrus (%) identified
citrus fruit  oranges
Blue mold 47 25.8  Penicillium italicum
White mold 36 19.8  Monilia candida
Black rot 33 18.1  Alternaria citri
Brown rot 20 11.0  Mucor hiemalis
Stem-end rot 12 6.6  Phomaopsis citri
Gray mold 10 5.5  Botrytis cinerea
Black spot 7 3.8  Phoma citricarpa
Brown spat 7 38  Glomerella cingulata
Green mold 2 1.1 Penicillium digitatum
Undetermined 8 4.5 Alternaria alternata,
Rhizopus sp., &
the Unidentified
Total 182 100.0
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Table 3. Pectinolytic activity of cell-free culture filtrate

Isolate Re.lat.ivlel Isolate Re!a?iv?
activity activity”
Mucor hiemalis 0.43  Glomerella cingulata 0.22
Penicillium digitatum  0.70  Alternaria alternata 0.36
Penicillium italicum  0.61 Phomopsis citri 0.22
Monilia candida 0.35  Bomytis cinerea 0.24
Alternaria citri 0.57 Phoma citricarpa 0.35
Rhizopus sp. 0.44

"Relative activity: maximum; 1.00, minimum; 0.00
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