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Table 1. Growth inhibition of A. tubingensis and P. crustosum

Fungal pathogens

Yeast Culture medium - -
A. tubingensis P. crustosum
P4 strain PDA culture medium with 20 g of glucose 31.48% d° 3085 d
P5 strain PDA culture medium with 20 g of glucose 36.29 cd 38.85 «cd
P4 strain PDA culture medium with 4 g of glucose 59.29 b 66.66 a
P5 strain PDA culture medium with 4 g of glucose 53.18 b 4444 ¢
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a. % Growth inhibition was accounted using the formula Gl= er

%100, where “GI” is the percentage growth inhibition, “C” is diameter of the mycelium
growth of the control treated and “T” is diameter of the mycelium growth of pathogen.

b. Values followed by the same letter were not significantly different at 1% in each column, as determined by variance analysis followed by Duncan’s test.
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Table 2. Growth inhibition of A. tubingensis and P. crustosum cultured in three different concentrations of ferric chloride

Ferric chloride

Fungal pathogens

Yeast concentration (uM) A. tubingensis P. crustosum
10 62.22° aP 46 b
P4 strain 100 55.89 a 42 b
500 36 ¢ 3259 cd
10 4963 b 61.78 a
P5 strain 100 4 b 50 ab
500 2777 d 38.88 bc
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C-T

a. % Growth inhibition was accounted using the formula Gl=

%100, where “GI” is the percentage growth inhibition, “C” is diameter of the mycelium

T
growth of the control treated and “T” is diameter of the mycelium growth of pathogen.
®\/alues followed by the same letter were not significantly different at 1% in each column, as determined by variance analysis followed by Duncan’s test.
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Figure 1. The siderophore production by two strains of yeast in culture media with 10 and 100 pM concentrations of ferric
chloride against fungal pathogens (Flash indicator; the appearance of orange halos on the margin of yeast colonies)
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Table 3. Interaction between yeast cells and fungal hyphae under different concentrations of juice and chemical compound

Fungal pathogens

Yeast Nutrients and chemical - -
A. tubingensis P. crustosum
10% Grape juice agar + + + +
. 20% Grape juice agar + + + +
P4 strain 30% Grape juice agar + + + +
0.1% SDS - -
10% Grape juice agar + + + +
. 20% Grape juice agar + + + +
PS strain 30% Grape juice agar + + + +

0.1% SDS

(L unit = 0.04mm?) . Jlas! sl - (>1000 cells/unit) (98 Lo (sla Jlasl ++

++ close attachments (>1000 cells/unit), — no attachment, (1 unit = 0.04mm?).

A. tubingensis o, 51 Sailssl ol F g0
35 pedlasie bl S o P. crustosum o
(PDA ciS e o)

Table 4. Inhibition of A. tubingensis and P. crustosum
growth in the concentric circle culture

Fungal pathogens

yeast A. tubingensis P. crustosum
P4 strain 84.41° a’ 84.58 a
P5 strain 64.58 b 66.66 b
C-T

4Gl = x100 byl lawgs o3 jles w5l (Sailoil wsys a
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Vo waw o Solel M 095 Kilas fgtw ;o 40 Hleed g b

el 0ol plol (STl o5, b Sl Al .onl wo )0

a. %Growth inhibition was accounted using the formula

Gl==T %100, where “GI” is the percentage growth inhibition, “C” is

diameter of the mycelium growth of the control treated and “T” is
diameter of the mycelium growth of pathogen.

b. Values followed by the same letter were not significantly different at

1% in each column, as determined by variance analysis followed by
Duncan’s test.
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Figure 2. B-1,3-glucanase activitiy of P4 strain (Right) and P5 strain (Left) in Lilly—Barnett medium supplemented with 2
mg/ ml CWP of A. tubengensis and P. crustosum fungal pathogen
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Figure 3. Exo-chitinase activities of P4 strain (Right) and P5 strain (Left) grown in Lilly—Barnett medium supplemented
with 2mg/ml CWP of A. tubengensis and P. crustosum fungal pathogen
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Figure 4. The infection bunches of grapes to the
A. tubengensis and P. crustosum were treated with P4
strain and P5 strain. The same letters were not significantly
different at 1%, as determined by variance analysis
followed by Duncan’s test.
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Figure 5. Process of population growth of yeast strains
in wounds of grape bunches.
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ABSTRACT

Bunch rot disease is one of the most important diseases of grapes caused by the storage rot fungi such as
Aspergillus tubingensis and Penicillium crustosum. In this study, some biocontrol mechanisms of two Pichia
membranaefaciens strains such as competitive potential, the siderophore and toxin production capacity, the
interactions between yeast cells and fungal hyphae and also the ability of lytic enzymes production against
fungal pathogens were investigated. The yeast strains showed higher competitive ability against the
pathogens on PDA medium supplied with 4 g of dextrose. The yeast strains could inhibit the growth of the
pathogens in dual culture test and also, had the siderophore and toxin production capacity. The results of the
assay on the interactions between yeast cells and fungal hyphae demonstrated that yeast cells had a high
capability of attaching to the pathogens hyphae. The ability of production of lytic enzymes was observed in
yeast strains as well. In storage condition, P4 strain decreased the infection level A. tubingensis and P.
crustosum in grapes by 49.16% and 62.64% respectively. This strain could also reduce the infection
percentage by 44.88% and 50.3% respectively. The results of this study suggest the biocontrol ability of yeast
strains against pathogens growth under both in vivo and in vitro conditions.
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