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1. Salicylic acid
2. Systemic acquired resistance

A A

dodo —

Ol 5 s 53 (9355lS SN pame op Jage 3l (S o
o Jled ys Jyme pl A5 sdee Gble 5SSl
VGRS PSS G K gt PRI
2Ll gl ol @ dgame ol 5Ll
5 St 3 eslial y5e SIS 4w S AL e
Of 4 slime ol wcsby 5 Les dle (ols,lsl Ll o
IV 5 V] 258 0 5005

B NN ST RN TS AP STERNS P S ERR LT
Sl St 5 gyl 4 So 5 nlst 5l b o
ey ale sty Ll (Dbt 658 ol ils I3 il
o S Qa5 B Ll e s se 28
o35l 1 L sl o5l 5 B 5 Jom 5 cls
5 Ll aeyze 5l laesee e3sly Soluss Olye V] A0S s
2ol (ol SUL Ol e G U
d= oo glaysiS 5o 5 [E] VY0 U abbanu g (gla,siS
Lol dws o 55700 b ann s

S e o S Sl e slalen S eee S N
Penicillium expansum 7,6 L.y & 130 s
5 i Ase BUS B Sl eslial [1] 555 sl Link
by Sl e sl sl RS ey S
2 biSEilb bl 4 by LGS Lo
s b SOl Ol cedl Oalsl o bl 4 5 s
LSS 4 Sl Bl e Gllen Jels Caslis
Sl glais, Sl el (s b 5l iSe 6
VIl 4 S 13 ax 5 555e J 58 Jelge 3l eslizul akex
Sheslinal b akaly 5o (o3ls sla A ol gans 53 03 A
S day glagsslen 58 shien g5 S (slaens S
boplesa belse ol 3] ol B35 s il
Gl b Sl 5 Sbl ads ol 1 i Olgew
ol Sl P Aish e a8 S 8w e Sl eslizad EalS
S ol slagben gt SRS s 2V OIS Jalse
ARLLT alde 3 il Glaege s el
Pseudomonas s SL Jis Olgeas [Vr] Klaxils
il S o S (Golew 2 s fluorescens
Y]



VYAV aul N o 093 L/\Oo)LA..Z

G A8 WLl D 5 S en i Bames ) e )
(ol e 0D+ glacdale (Sl Al 36 5k
Ldslre 5w e /p,S5,80e Ve 5 )0 e )
Lld e ladd L ol 58 glajgile by
VY3l e s (651380 o 53 YA Glas 5 S0
sysm 0330 31 SS A s el Yoo JIV0r el
DS bl bl AT 23,5 13 558 S
LSS as e Y bl 5 el a3 s

SASY o Sl il 36 —5-Y
P. fluorescens

Sl adde V0ol sl be 00 clacudls
Al Sladshos 5 4 Ty 55 peSs ase Sy
sV O (el hie OD) ¢ gkl LSl
el 55 sladlo bug oS 2 /o S5 50a V0
S e K e b3S 6Ll Ol 4 Xy el
N P W P A R VP PR PR I
L Ss gy Celo A Sdeay S glacs b Ll
afh rseede s YA Glos 5 akds 3 e Vil e
ids > B0 Cesw b oaids Yoo Odek e L3S
e el e S st s wsS Sk sl
3de 5 Ad osls pdacand Opiw e O b 5ud Sl
Fass Sl oSans SaSay Jools O gl s
e 2l b 68k Ol 46 Gl W3S el
ol 08 =5 Jsb 5 (0 CRU/MD adlas ol s
Y mbsl s caleng S8 Glls byl [V Js esliul
A ST 4

Ol i 5 JS J8 Oy (g Selul —0-Y
NS 5 250

Slid 5 JS B Ol Sl 4 by sla e
ol 3l 5 VY 54T lagsy s SMeST
S Shelial b s Ol 23S Spse Laoss

3 Ao ngje)].)ul J:.Ayb VYo Cy d}lﬂ DL }:MS}.?""’ _J?.J}'e

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

Treatment

Decay incidence

Lesion diameter (mm)

(%)

Control 100 £0 ** 22.84+33°%
1000 pg ml™" SA 100 +0 ° 24.8+2.8°
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 pg ml™" SA+ P. fluorescens 98.5+0? 21+1.8°
100 pg 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 pg 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.
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Fig 3 Effects of salicylic acid (10 pg 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, 1,01 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, 01 ug ml™"). Different letters
indicate significant differences (P<0.05) according
to Duncan's multiple range tests (cv=17.62).
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Effect of salicylic acid on biocontrol efficacy of Pseudomonas
Sfluorescens against blue mold of apple fruit
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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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