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1. Salicylic acid
2. Systemic acquired resistance
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5. Nutrient yeast dextrose broth
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3. Potato dextrose agar
4. Potato dextrose broth
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Table 1 Effects of salicyclic acid on control of blue mold on apple fruit wounds

Decay incidence

Treatment (%) Lesion diameter (mm)
Control 100 £0 ** 22.8433°%
1000 pg ml™ SA 100 £0 ° 248+28°
100 pg ml™ SA 100 £0 23.0+4.4°
10 pg ml™" SA 100 0 * 22.642.6°
1 ugml”' SA 100 0 * 21.242.6°
P. fluorescens 55.5+5.19° 11.25+2.2%
1000 ug ml™* SA+ P. fluorescens 98.5+0" 21+1.8°
100 ug ml" SA + P. fluorescens 52.3+4.32° 12.75+1.7°
10 pg ml™' SA + P. fluorescens 10.75+2.75 ¢ 8.75+1.7 ¢
1 ug ml™" SA + P. fluorescens 24.5+3.41° 12.5£1.9°

*Data are means + standard deviations of four replicates. Different lowercase letters indicate significant
differences (P<0.05) according to Duncan's multiple range test.

0338l doss Sl U A ke JeS55 )
\"'}\" AK 6&@}41.&&“@]4&.1".)\;)?‘)%)%‘
A 5 YV A0 s Sl Al 1 s /p 85 S
Sl sl 035

O S P<0.05)

s o Jals Gl Aoy

YEA

035 Gl Sokedle kel 3G —¥-Y

bil,s ;5 P expansum b, s

-

NSNS

P bl Sajailr oSl dl 36 2l
chle ax 8168 sls ol oKylesl Lyl & s expansum


https://fsct.modares.ac.ir/article-7-15616-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-10 ]

\Y’“\V J.\.Q.w\ c\o 092 ‘AOa)Lhi

di\.'\.'c GLMA)C}L&

s L):JBE; Viﬁihh BESISL (3?).134{ LSS) ‘—PLiLSA g}ii]jé‘ Vu:mj
I JKE) cdls walsl 58 023 535 03 el pl ol

16 | =—Control =P fluorescens

- —tr=SA =P fluorescens + SA

12
1 4
0.8 -

POD activity

06 4
04 4
0.2 +

0 T

Days after inoculation

17 o =+=Control ==P. fluorescens
= SA =i P flliorescens +5A

0.8 1

04

Total phenol
{
[=p]

Days after inoculation

Fig 3 Effects of salicylic acid (10 ug ml"'SA) and
Pseudomonas fluorescenson the peroxidase
activities (AOD 485/min/mg, top) and total phenol
(mg/g, below) in apple wounds at the local wound
site. Standard errors of four replications are given
as the short bars.
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Fig 1 Spore germinations of Penicillium expansum
in potato-dextrose broth (PDB) containing salicylic
acid (SA) at the selected concentrations (1000, 100,
10, 1, 0 1 pg m1™). Different letters indicate
significant differences (P<0.05) according to
Duncan's multiple range tests (cv=5.97).
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Fig 2 Populations of Pseudomonas fluorescens in
nutrient yeast dextrose broth (NYDB) containing
salicylic acid (SA) at the selected concentrations

(1000, 100, 10, 1, 0 1 pg ml™"). Different letters
indicate significant differences (P<0.05) according
to Duncan's multiple range tests (cv=17.62).
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[1] Droby, S. 2006. Improving quality and
safety of fresh fruits and vegetables after
harvest by the use of biocontrol agents and
natural materials. Acta Horticulturae, 709(1),
45-51.
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6. in vitro
7. in vivo
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Blue mold, caused by Penicillium expansum, is a major postharvest disease of apple fruits.This study
was conducted to evaluate the efficacy of salicylic acid at various concentrations alone or in
combination with Pseudomonasfluorescens to control the postharvest blue mold of apple fruit and
investigated its possible modes of action through the measurements of salicylic acidon induction of
biochemical defense mechanisms.salicylic acidat the concentration of 1000 pg ml™" significantly
inhibited the spore germination of P. expansumin vitro, but it was not effective in controlling the
disease in vivo.Simultaneous application of salicylic acidand P.fluorescens showed that the biological
efficacy of P.fluorescens against P. expansum on apple fruit could be significantly enhanced by adding
salicylic acid, which was most effective at 10 pg ml" but less effective at a higher or lower
concentrations. Fruits treated with salicylic acidor P fluorescens alone had significantly higher
phenolic content and proxidase activity than the control fruits but the combination of P.fluorescens
with salicylic acidat 10 pg ml™also had a synergistic effect on the induction of fruit resistance to the
disease.

Key words: Salicylic acid, Biocontrol, Pseudomonasfluorescens, Apple fruit, Blue mold, Induced
resistance.
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