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Control of green mold on citrus fruits with yeasts and medicinal plants
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Abstract

Green mold caused by Penicillium digitatum (Pers.:Fr.) Sacc. is the most devastating pathogen of citrus
fruit, being responsible for about 90% of losses during post-harvest handling. Biological control and biofungicide
are used an alternative to chemical. Seven yeasts including Candida utilis , Candida tropicalis, Pichia
membranefaciens, Candida guillermondii, Candida sake , Aureobasidium pullulans and Debaryomyces hansenii
and seven crude extracts of medicinal plants: Cymbopogon citratus stem, Zingiber officinale rhizome, Momordica
charantia fruit, Curcuma longa rhizome, Eugenia caryophyllata dried flower bud, Cinnamomum cassia bark,
Tinospora crispa bark were tested against this disease on citrus. Combination of Candida utilis and Eugenia
caryophyllata dried flower bud crude extract reduced 90.3% of disease incidence and 96.3% for disease
severity.
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Figure 1 The dual culture method
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Figure 2 Effect of plant crude

incidence and disease severity of P. digitatum on citrus fruits.
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extracts, antagonist yeasts and plant extracts combined with yeasts on disease

The same letter are not significantly different by Duncan 's multiple range test (P=5%)

Table1

Effect of plant crude extracts at different concentrations on P. digitatum growth

Plant Crude extracts

P.digitatum hyphae growth (cm)

5000 ppm 10000 ppm 15000 ppm 20000 ppm
Cymbopogon citratus 65.71 Kl 67.86 K 69.12 | 77.00 0
Zingiber officinale 56.93 i 46.30 f 50.00 hi 61.95]
Momordica charantia 66.67 ki 53.17 hi 75.21 no 77.00 op
Curcoma longa 51.79 gh 78.32 op 79.21p 73.60 mn
Eugenia caryophyllata 100.00 g 100.00 g 100.00 g 100.00 g
Cinnamomum cassia 33.87c¢c 57.191 56.99 | 77.96 op
Tinospora crispa 54.66 hi 43.07 e 57.47 i 72.76 mn
Ethanol (20%) 37.16d 13.74 a 24.37 b 39.37d

Means with the same letter are not significantly different by Duncan 's multiple range test (p=5%)

Table2

Effect of plant crude extracts at different concentrations on P. digitatum mycelial growth

Plant Crude extracts

P.digitatum hyphae growth (cm)

5000 ppm 10000 ppm 15000 ppm 20000 ppm
Cymbopogon citratus 31.35cd 40.08 e 49219 53.97 hi
Zingiber officinale 53.97 hi 55.95 hi 55.30 hi 69.05 k
Momordica charantia 23.89b 33.73d 58.89 i 64.29
Curcoma longa 46.67 f 64.68 ] 73.411 78.97 m
Eugenia caryophyllata 100.00 n 100.00 n 100.00 n 100.00 n
Cinnamomum cassia 0.00 a 0.00 a 50.86 g 75.00 1
Tinospora crispa 42.86 e 55.95 hi 56.75 hi 65.87 |
Ethanol (20%) 0.00a 0.00 a 0.00a 0.00a

Means with the same letter are not significantly different by Duncan 's multiple range test (P=5%)
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Table 3 Inhibition growth of Penicillium digitatum by the combination of yeasts at 7 days after treatment

Yeasts Inhibition growth of P. digitatum by yeast(s) (%)
Candida tropicalis (Ct) 82.418 f
Candida utilis (Cu) 29.121¢
Candida sake (Cs) 26.593 bc
Candida guillermondii (Cg) 17.582 a
CtxCu 76.923 e
CtxCs 75.824 e
CtxCg 79.121¢e
CuxCs 25.275 be
CuxCg 45.055d
CsxCg 24.725b

Means within a column with the same letter are not significantly different by Duncan 's multiple range test (p=5%)
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