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Introduction

Pear (Pyrus communis L.) is a cold-climate fruit tree belonging to the Rosaceae family, and it
is native to Western Asia and Eastern Europe. Fire blight disease is caused by the gram-
negative bacterium Erwinia amylovora, and it is considered one of the most damaging and
harmful diseases in pome fruit trees in cold and temperate regions worldwide. The most
sensitive plant organ in pome fruit trees to. ) this dlsease is flowers. Fire blight disease has five
important stages, from initial infection to the flnal death of the tree trunk. These five stages
include blossom blight, fruit blight, leaf blight, main branches, and trunk blight, and finally,

root blight. The first and most important stage of pathogenicity in fire blight disease begins in
early spring with high humidity, causing the burning and death of the flower.

Materials and methis‘ \ \ ‘

The Rootstock used in this experiment were Dargazi and Pyrodwarf, and the cultivars studied
were Koshia and Dargazi. The experiment was conducted in two conditions, orchard and
greenhouse. In the orchard, a factorial experiment was carried out in a completely randomized
block design_with flve repetltlons The factors studied were Rootstocks (Dargazi and
Pyrodwarf) and cultlvars rs (Koshia and Dargazi). In the greenhouse, a factorial experiment was
carried out in a cgnplitely randomized design with three repetitions. The factors studied were
Rootstocks (Dargazi and Pyrodwarf) and cultivars (Dargazi and Kosha). Gardner scale was
used to measure the severity of fire blight infection. In addition, the levels of sucrose, sorbitol,
and pH in leaf tissue were measured. The sucrose content in the leaf tissue of
Koshia/Pyrodwarf Rootstock increased from day 0 to 6 and reached its highest level (10%) on
the 6th day, then decreased to 5% on the 12th day. In the Dargazi/Pyrodwarf base, sucrose
levels increased from day O to 6 and reached its highest level (8%) on the 6th day, then
decreased to 5% on the 12th day. In the Dargazi/Dargazi base, sucrose levels increased from
day 0 to 6 and reached its highest level (7%) on the 6th day, then decreased to 4% on the 12th
day. The sorbitol content in the leaf tissue of Koshia/Pyrodwarf base increased from day 0 to
6 and reached its highest level (2%) on the 6th day, then decreased to 1% on the 12th day. In
the Dargazi/Pyrodwarf Rootstock, sorbitol levels increased from day O to 6 and reached its
highest level (1.5%) on the 6th day, then decreased to 1% on the 12th day. In the
Dargazi/Dargazi Rootstock, sorbitol levels increased from day 0 to 6 and reached its highest
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level (1%) on the 6th day, then decreased to 0.5% on the 12th day. On the other hand, the pH
of the leaf tissue in the Dargazi/Pyrodwarf base remained constant at 6.2 from day 0 to 12 and
increased to 7.4 on the 12th day.

Results and discussion

The Rootstock used in this experiment were Dargazi and Pyrodwarf, and the cultivars studied were
Koshia and Dargazi. The experiment was conducted in two conditions, orchard and greenhouse. In the
orchard, a factorial experiment was carried out in a completely randomized block design with five
repetitions. The factors studied were Rootstocks (Dargazi and Pyrodwarf) and cultivars (Koshia and
Dargazi). In the greenhouse, a factorial experiment was carried out in a completely randomized design
with three repetitions. The factors studied were Rootstocks (Dargazi and Pyrodwarf) and cultivars
(Dargazi and Koshia). Gardner scale was used to measure the severity of fire blight infection. In
addition, the levels of sucrose, sorbitol, and pH in leaf tissue were measured. The sucfose_ content in the
leaf tissue of Koshia/Pyrodwarf Rootstocks increased from day O to 6 and reached its highest level
(10%) on the 6th day, then decreased to 5% on the 12th day. In the Dargazi/Pyrodwarf Rootstock,
sucrose levels increased from day 0 to 6 and reached its highest level (8%) on the 6th day, then decreased
to 5% on the 12th day. In the Dargazi/Dargazi Rootstock, sucrose levels increased from day 0 to 6 and
reached its highest level (7%) on the 6th day, then decreased to 4% on the 12th day. The sorbitol content
in the leaf tissue of Koshia/Pyrodwarf Rootstock increased from day 0 to 6 and reached its highest level
(2%) on the 6th day, then decreased to 1% on the 12th day. In the Darga2|/Pyrodwarf Rootstock, sorbitol
levels increased from day 0 to 6 and reached its highest level (1.5%) on the 6th day, then decreased to
1% on the 12th day. In the Dargazi/Dargazi Rootstock, sorbitol levels increased from day 0 to 6 and
reached its highest level (1%) on the 6th day, then decreased 0 0.5% on the 12th day. On the other
hand, the pH of the leaf tissue in the Darga2|/Pyrodwarf Rootstock remained constant at 6.2 from day
0 to 12 and increased to 7.4 on the 12th day. The collected data from_ both orchard and greenhouse
experiments were analyzed to determine the effects of Rootstock and cultivar on fire blight resistance.
Conclusion ‘\ \

The results showed that the combination of Koshia/Dargaz had higher resistance to fire blight compared
to Koshia/Pyrodwarf, and the pH and carbohydrate content in the leaf tissue of the Rootstock had an
effect on the growth and proliferation of fire blight bacteria. The results of this study showed the
existence of different levels of resistance to fire blight among the studied combinations, indicating
sufficient Hotential for breediﬁg ammproving pear for resistance to this disease. The Dargazi cultivar
showed very T]igh resistance to fire blight in both orchard and greenhouse conditions. Overall, the
resistance of the Bargazi Rootstock had some effect on the resistance of the sensitive Koshia cultivar

Key words: Culti !lre blight disease, Gardner scale, Rootstock, USDA system




ST (5 5low 41 (igm (W 1)) (B 30 Coglie (yl5ae 2 4l T (2L
Fooly S yuoli 748 il (e 7T (6559 T (oo ! bl oo Slg2r

LRVCLS
g Gl oM ogp0 Moi > yills 5,5 5l S (Erwinia amylovora) SisT@lew Jole (6,58

adllas O’l‘ o gy S oS ‘) d)l&.ﬁ ‘_‘ﬁl ).31);. ) C,mgl.&o &S L5)‘}’5 CM“" ol
Sl b Cunglio JIil 3l s 2 9 ST (5 ko &2 (5 (25 P NEaglie
Ol g (gao) wad OL‘;J W clel > USDA i (iowaw b (oM g0l : bl gl @

YO 5l 635 9 lisS 4l 9 08, > (Jg (Lad Lialislo > ¥
pH .))9@ o Silo &.,ol.: d)bb)&/d;).) 9 d}f))/d}f)) U
AP dhb)'9)).)pH W)J‘y‘dJ.MOJ.mLMAJJ9) .

) L D T 90 LudoS” o3 L I Jlog 50 o

@l 29 b Lo )& %‘!}9) 59y (2 Sy e (ol @355 6555 9 Biled sl 6555

Cuoglio yljue &S 395 Cuoglie Sl 09> U (6350 al &S ol o\l
o1l oty g5 SIS skar SN 55 s 5 3y Cooglie o ) s 35S &l 5 )
» ol D4 3910 b 1) Sl (gilows & Cuoglia ipglia arly o 39,0 Jloto!

3,5 03t slie bl | ol oo Sl (glon 4 Cnglie jolaioar (S elyjan 4l

$53)5 lie USDA s (o8 el « Sl (g lows 1 glS™ (500314

3

dodlo
5 2 Sl (oog g 65l 03Il 4 late g (g ydpus 050 i3, I (PYrus communis L) (M5

slool Erwinia amylovora i p)5 ¢ ,8b by il (¢ lows (StoSi€ et al., 2021) wsb o 5b (b))l
oo 2 ine 5 yrd o Gblio 0l oge0 (553 15 sl 5 hiylud slacslon cniptes 3 Ko g 35800
& Cowd baly iy als plul oy 5 wles (Choi et al., 2019; Dagher et al., 2020) 35 0w gumxo
b asl gjlo o9 Can wie dl o & (glls ST (g jlaws (Mikicifiski et al., 2020) wizus LS (¢ loss o)
Sl 53 9 hol 43LS oS ogue bl (K g ol s s jo iy (nl &5 LBl o C8 3 AT 2lod S e
YU gy )3 sl b Byl 53 ST glon )3 alisilon Ao yo o siode g gl g g0 083 45 oS S e
B9SS |pj 3,5 (o0 £y 298 0 Dgune olS 4 (ilow Jolo 39)9 gie (npiokn & 439SS S pe g (KB ge b

v



Jodudgy AN puulipoo aSia) s cansl (5)lonr Jole 3959 Sl (295 4595 9 558k b3 3)90 (2lie dlga I LS
Slas Sl o5 43S o bl Slge S Ly e LSS ol 4l 3 @Bly slagbe sl (S5 il
Jle cslus (Jakab-Ilyefalvi et al., 2012) wiuS' o oolitwl 03, (¢lp 1 flgca mlo opl 5 gl po oSlo
697 sl 1S o (KB g o 5 59,55 oDy dlwl i )3 53 48 olag 059 4 (2L ySL slagsslon o
Solows < &5 WS o 0381 1y S 5 alsd Al Sy cogue il 5)low ol (Khan et al., 2012) s o Jlaiay
el LS 039 slaciond 45 D9 o (6w Sbiee ol b i35 bl ) gilaw ol 4 > plos 5 sl oz
(Doolotkeldieva and Bobusheva, 2016) 34 0 03¢)] gdaws j (6,58 (g9l u)"b,,g; 9 Sl dlgo 5ol
Aleksandrova) cul sai 5,155 jbsails s plo glp ol 51 w9 25 L5
and Dimitrova, 2021; Abdollahi et al., 2004; Azarabadi et al.,

2017, SE|D ASEM| et aI

4:45‘)> | t..g.m.;‘ L5)L°"" u@‘59J)M5 d‘)) L}>‘).o L)’)’L?‘"L”"l )l Ls"‘>)‘> d'.bdubw (2014
(P Slalen S sl oad aBlis Glagbyy cnysslal g (it il S D 0gdis
)Ja.» ¢ Kr9ype ggu.u‘ )J‘)J ).) ‘991.9.0 PLQ)| )‘ o.)l.é.'(.w‘ J:J.) u,auo.hdd w] lngl.o.o 9 JW Lgl.tb )‘ wlf 9 J..Jy
& Sl .)9«:@&.,‘.»“549]04.9)%)345@9) fﬂlﬁ)‘ ub;rﬁ9|&.ob9 i35 : )‘)l odléil .M)L;o

b ol 4 0sle slo gy ol dizjo aSly 09 o0 SIEL )3 (29 ’ el b job 4 ks
O )0 Slalllas 4 4545 Ly (Korba et al., 2008; van der Zwet and ) 43 o il rwg yob 4
Ji> e 2 alie Gl (b ofilie SIRIRAG Avo 8 (S10)SRG 2 tere Sl (S polie pB) Sl edlizsl 48,5

50 355 0 U o sy o e
. T eslahas 5,5 Uil oo )y 028 ol U]
BB a5 03505 Wl )15 (63T 0500 CapieS 457 Loy ‘&.h)‘«w 4 Caglie 03y li (95
s el Glont & S gl Sl 31 Jpid
o YL (65,5liS” @)l5g lawes &S sl USDA
.(Der Zwet and Keil, 1979
3 USDA (¢35 09, 5iuny plo i e 359l ol ool (g 43y i S bl ol
ol ST jlop 4 oM ogne B il syl SNl claasly
Salcedo and nder Zevit et al., 1970; Vander ..l oV B Ve 5l 9009 Jg3 & ygos

5kl s SEL > (6

&S sl 0l o0l
bld 5l eyl cpl oy

2, 5 ST olow byl sl Bgy ol j owimen L(Zevit and Keli, 1979)
5 ol USDA it i by ol (o Ul 53 G 085 AF (i3 51
(Thomas and Jones, 1992) 5 ls 3535 (5 l5 sxe AMS] (g)low i
4 o pl) (Sogll o9, cpl 5l oalital b Btie bl 53 oo pB)) (sl g )50 b alejl o
Cdypdo s g 2bjyl ly (Jones and Thomas, 1992) 6,5 )5  iowuw 3,90 sl byl (6low
U9y 5 eolitul b Sl (o)low ogad ) ddgaie 3 oM el glew (S¢ jld wad g o )lew
Olie 42 @M QU5 5l (08 5o 4 Ojlud (e (wimen g @)e Ayl Cdpdey (e o5l L3I USDA
(Ristevski and .5 ssalie (s80m pB)l (59) p 9 W WShie Gleb p» Ojlud e op i Cool
cuiS oM ola Jlos o codb oo LiSu duoyd (6pSojll o] el 48 53,18 wlie .(Ristevska, 1995
Ab o S5l o Wigw pB)) Cawlus o s s Jgliio sla g, 5l (S plgie 4wl A5 )3 o
@ o 0 Codl iS dpwloe B2)b 5l udli 1 gy Lo Jled 003 ol (olgn s o> (oo (nl Bib 2



-ol)dmg S B pae L E. amylovora (¢S .(Sahin et al., 2020) 545 oy g dwlre s3lasdl oIl jisu
2UlF 29800 8L opl phe ol ol (2LS (lacdly 3 alang S (138l § A8 o el ]) 355 (555l
(Bellemann et al., 1994) ogase slos ) Slo bgiS udes oUlg & E. amylovora ¢S o ol o)lew
4 658k ol osxen (Barny et al, 1990) cudl phjee i (LS )3 'Comluo b LiSly sbml can
Jsiesgs 55l auly, o3lgls. lals (Aldridge etal., 1997) 5> il 55 ol LS 55 siye pudlio
PH 55 (g9 3l .(Grant and ap Rees, 1981) siwa Jasl b6 slaclumg S il wle flosd 55l o
ol 53 S e 53 (57551 50 oSk ol ign ST 55 15 5 08 By 5 ol oS Jls

u"v‘\’b olel dlo gy b3 ) 5 dgaie
B> )56 &g £l 53 ialesl
235 Tl S5 iy 3 (63550 9 LdsS) o)

5 5 (Slsm 9 55559) b slajste b (ol

oS ol ax > YONE O (¢ D90 y9:8) (clledS Loyl yis 50 9 Jite (goluwe (slacumd 44 S S 5 dwlo
5 B0 (65l (048 S5 5 lwcugb y i (1)l o ) Ve —AD  uis Cugby g
6l Jole (5y8L 4 gjlwoagll 1 U5 g LIS 4 JUish 5 ey e 48 <08

W 48,8 Glas 0 3 s e Dl Yem¥A 0,8 Job 4 obaadll ¢ Jlanl s ole 93 .50 (6505 pu

USDA priaumw (gwlu! p3 Sl T dy M5 OLEL (S5901 im0 owyp
S350 4l 90 Jold Sglite S 5 55 oy S USDA (sa09)S itses pobes 1y (5391 onnlo bl o
(Stsl ay pglio ) (63550 5 (Sl @y olun) L g5 08 93 9 (Sl 4y pglie dos) Blg3 (Sl 4y pglis)

(Y JS5) €85 )8 gy 2)90 ol (b Sl | (B 5 (5955 B il diged gl 5

1 Hypersensitive
2 Dargazi

3 Pyrodwarf
4 Koshia



USDAW u»l.w‘ » C)LLL; 02990 Ub)‘) Lghbd&‘.& 9 [lbg.f); 0 L;)L».: 4 ‘;.55]] u,w.«o M)){_‘)
Figure 2- Visual examination of disease contamination in leaves and branches of trees in orchards b
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Table 4- The mean square effect of different rootstocks on the intensity of contamination of two pear cultivars
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