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Postharvest Control of Papaya Fruit Rot and Anthracnose Using Antagonistic Yeasts
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Abstract

Fruit rot and anthracnose of papaya is really serious in fresh fruit market. Postharvest control was
evaluated against Lasiodiplodia theobromae and Colletotrichum gloeosporioides. Artificial inoculated fruits using
5d old mycelial disc were tested: 1) dip into 250 ppm difenoconazole, for 5 min, 2) dip into 0.5% ammonium
bicarbonate, for 5 min, 3) spray with cell suspension of yeast with 1x10°celllcm’, Saccharomycopsis fibuligera
(test to L. theobromae) / Pichia anomala (test to C. gloeosporioides), 4) dip into 0.5% ammonium bicarbonate, for
5 min and then spray with cell suspension of yeast, and 5) dip into hot water at 47 OC, for 30 min. Treated fruits
were storaged at 15 and 25°C. Result revealed that storage at 15°C was the most effective control to both
pathogens. However, at 25°C storage, fruits inoculated with L. theobromae then dipped into difenoconazole,
dipped into hot water and sprayed with cell suspension of S. fibuligera showed disease incidence by 28.90, 71.20
and 80.20 mm, respectively after 5 d incubation (LSD=34.60). Whilst fruits inoculated with C. gloeosporioides,
then dipped into difenoconazole and sprayed with cell suspension P. anomala, illustrated disease incidence by
19.50 and 21.90 mm, respectively after 6 d incubation (LSD=8.91). Examination of the direct interaction between
yeast and pathogen by scanning electron microscope (SEM) showed a persistent adherence between hyphae
and conidia of pathogens and yeasts. Additionally, the hyphae and conidia of pathogen were penetrated and
destroyed by the cells of the antagonistic yeasts. It strongly recommends the use of S. fibuligera and P. anomala
as effective bio agents against fruit rot and anthracnose of papaya fruits.
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Table 1 Disease lesion on papaya fruits after inoculated with Colletotrichum gloeosporioides, treated by 6

different treatments and incubated at 15 and 25°C for 6 and 14 days

Treatment Disease lesion at d6 (mm) Disease lesion at d14 (mm)
15°C 25°C 15°C
Control 7.60a" 35.90a 34.10a
Dip into difenoconazole 250 ppm 5 min 1.10b 19.50c 9.95d
Dip ito hot water 47°C 30 min 2.50b 24.50bc 27.50ab
Dip into 0.2%ABC 5 min 2.25b 26.30bc 26.75bc
Dip into 0.2%ABC 5 min + sprayed with yeast Pichia 1.80b 33.20ab 26.00bc
anomala 1x10° cell/ml
sprayed with yeast Pichia anomala 1x10° cell/ml 1.80b 21.90c 19.85¢
CcVv 106.84 24.76 23.40
LSD 3.96 8.91 7.34

"Means followed by different letters in the same column were significantly different using LSD test (p<0.05)

Table 2 Disease lesion on papaya fruits after inoculated with Lasiodiplodia theobromae, treated by 6 different

treatments and incubated at 15 and 25°C for 5 and 14 days

Treatment Disease lesion at d5 (mm) Disease lesion at d14 (mm)
15°C 25°C 15°C
Control 19.10a" 111.00a 154.50a
Dip into difenoconazole 250 ppm 5 min no lesion 28.90c 26.60d
Dip into hot water 47°C 30 min no lesion 71.20b 62.70cd
Dip into 0.5%ABC 5 min 8.90bc 84.80ab 135.30ab
Dip into 0.5%ABC 5 min + sprayed with yeast no lesion 101.90ab 98.10bc
Saccharomycopsis fibuligera 1x10° cell/ml
sprayed with yeast Saccharomycopsis fibuligera 2.60b 80.2ab 58.40cd
1x10° cell/m|
cv 121.39 33.24 39.97
LSD 8.90 34.60 46.60

"Means followed by different letters in the same column were significantly different using LSD test (p<0.05)
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Figure 1 Scanning electron micrographs of
antagonistic yeast cells of Pichia anomala
TISTR5329 (A-B) heavy yeast colonized around
the hyphae of Colletotrichum gloeosporioides (B-
E) interacting with hyphae and conidia of the
pathogen on papaya peel and in inoculated hole

Figure 2 Scanning electron micrographs of
antagonistic yeast cells of Saccharomycopsis
fibuligera interacting  hyphae and conidia of
Lasiodiplodia theobromae. Fungal hyphae and
conidia were totally penetrated by cell of the
antagonistic yeast (A-D)
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(F) pitting in the hyphal cell wall, after inoculation
with  fungal conidia suspension and 12h
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(Freudlund et al., 2002).
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