Iranian Journal of Horticultural Science el SLEL
Vol 51, No 3, Autumn2020 (611-620) RN r’"&
DOI: 10.22059/ijhs.2019.281885.1652 EVVFY e o) IVAR Gy 5o Y 8590

Solow Jole Aoz 4 guisM9 38 W oo 9 _wlu (S 8y 33 PSDA g 5 O s
GINS gm0 § Cawdh 9 oI5 9 JiTIN 0 g ) (SO Y18 3L 9 &iST

OPS WY RN IR VR S | RV W= TN JE PP K
b‘ﬁ' ‘GJS &&Nﬁﬂ‘ .:b'i aK—i’J‘.} LGJS .\>|} ‘m’a @Lﬁ K ‘55),1..‘:5 IRCEH g.\..‘aﬂ w\:..i)ls 6_,:5.:4": A
b‘x‘ scjs s‘_;}JJULS @J; E) uf‘a)'_yﬂi &'JL&?’J de)'Lw Qéub r}lﬁ CJG.:E’G w}a S e 9 PIRCSYS ‘5‘.&:_”4 em"}; ;JW‘." Y
Slpl g S Ol JKiSls b Bl 5 S50 G letils ¥
OYAO/Y 2 5 pdy Gy, — \WAAMF/A 123l s o)

oS>

By L I s g Ol Sl 55,50 S0 o 1St 5 b 3 (I S5 (ol (e Dl 4 ST (ke
o 2 Sl 53 el b Db S s IS b Bkes & (gilon slnST 25 4 Saglie slasELe 5 Jooe (sla
3t 5 S 05 Ol gea PSDA 2udys 45 05 pls  blize 51 cpl 53 beawdls A8 5k, andllas | siens o)l 3,18 <)
oz 5l gy w8l 2A 0595 (b olam 4 (Sabgm)le) Jozis 5 (o) ulo (DS 035 53 55 g Lm0 graslinST s
oe i gy » EA2T3 4y g b oddios JT 5 dals glaazasli 3 (gl adud 05,5 Ll 5 55 Erwinia amylovora . les Jols (5 Sk
Flo B ia Sy IS 5 (kS s Sl 95 0 iR ST 6 oy slaediylash S eslinad Ll b 55 S8 05 Al al S cnl p
i 053 LS o 3 5958 L by 5 Sy Sl ol amlis 1 5 0 S e SO Bl s g5 2 A lT,b 8 5 0553,
sy pde g sl Ll ph 938 53 05545 Ll I8 slaodis3b b e Ll 5 53 PSDA 03 pls iomen g0 ol IRt
A Jom bl el Sl o8 b aslie 53 65 (o A I3 gl o) 55 B BB Hsbe (ol Jile

~‘J=§ (£ ik v-;) b amslao o ¢5J ol sl s S ST 5 GRS S 5 Kl S e ol 4 gyl ‘._3)

Erwinia amylovora g xS JUsl o ,om ) ¢ g5140ST 25 DL 05 5 1 60ls” Sd0S1g

Expression of chloroplastic psbA gene in susceptible and tolerant pear cultivars in
response to invasion of fire blight agent and inhibitors of electron chains of the
chloroplasts and mitochondria

Neda Samei Farahani*, Hamid Abdollahi** and Seyed Alireza Salami®
1. M.Sc. Student, Faculty of Agriculture and Natural Resources, Karaj Branch, Islamic Azad University, Karaj, Iran
2. Associate Professor, Temperate Fruits Research Center, Horticultural Sciences Research Institute, Agricultural Research, Education and
Extension Organization (AREEO), Karaj, Iran
3. Associate Professor, College of Agriculture & Natural Resources, University of Tehran, Karaj, Iran
(Received: May 29, 2019 - Accepted: Jul. 24, 2019)

ABSTRACT

Fire blight, the most important disease of pear tree causes necrosis by an oxidative stress in tissues. Therefore,
identification of resistant cultivars and mechanisms of resistance to the oxidative stress of disease, that are mainly
related to the chloroplasts, are important in breeding programs of this tree. In order to study the role of chloroplasts
in this interaction, expression of chloroplastic gene psbA that are under control of oxidation/reduction (redox), was
evaluated in susceptible (Williams) and resistant (Harrow Sweet) cultivars during 48 h post inoculation by Erwinia
amylovora in in vitro condition. In addition, expression of this gene was studied at presence of glutaraldehyde and
rotenone as the inhibitors of the electron transport chain of chloroplast and mitochondria, respectively. The results
showed higher necrosis progress rate in the in vitroshootlets of susceptible cultivar. Expression of psbA gene at
presence of inhibitors in both presence and absence of E. amylovora was higher in cultivars Harrow Sweet.
According to the results, the higher resistance level of cultivars Harrow Sweet to the disease could be due to the
higher rapid responses and reaction of the chloroplasts of this cultivar in comparison to the cultivar Williams.
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Figure 1. Comparison of the necrosis progress caused by fire blight causal agent, Erwinia amylovora, in in vitro pear
shootlets according to percentage of necrosed internodes (left) and percentage of necrosed shootlet length in
susceptible cultivar, Bartlett, and tolerant cultivar, Harrow Sweet.
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Figure 2. Comparison of the expression of chloroplastic psbA gene in susceptible (Bartlett) and tolerant (Harrow Sweet) pear
cultivars in interaction with bacterial causal agent, Erwinia amylovora between 0 to 48 time-courses after in vitro
inoculation by Ea273 strain.
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Figure 3. Comparison of the expression of chloroplasticpsbA gene in pear cultivars Bartlett and Harrow Sweet in
normal condition and at presence of one mg per liter glutaraldehyde and rotenone, respectively as inhibitor of the

electron transport chain of chloroplasts and mitochondria.
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Figure 4. Comparison of the expression of chloroplastic psbA gene in in vitro shootlets of pear cultivars Bartlett (susceptible)

and Harrow Sweet (tolerant) in 48 h post inoculation (hpi) time-course by fire blight causal agent, Erwinia amylovora
Ea273, at absence and presence of one mg per liter glutaraldehyde as inhibitor of the electron transport chain of chloroplasts.
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Figure 5. Comparison of the expression of chloroplastic psbA gene in in vitro shootlets of pear cultivars Bartlett (susceptible)

and Harrow Sweet (tolerant) in 48 h post inoculation (hpi) time-course by fire blight causal agent, Erwinia amylovora
Ea273, at absence and presence of one mg per liter rotenone as inhibitor of the electron transport chain of mitochondria.
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