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Abstract

This study was conducted during the year (2021-2022), which aimed
to isolate and identify the bacteria that cause soft rot disease on
onions from some farms, markets and warehouses in Al-Bayda city
in Al-Jabal Al-Akhdar region, and induce resistance in plants by
spraying them with nano-silica solutions (SiO2). Where the
symptoms of soft rot disease were represented, the symptoms may
be in the form of sticky leaves, in the form of damage to the skin of
bulbs, or in the form of soft rot. The infection begins in the field on
the leaves, and symptoms may not appear except when the bulbs
are stored for a short time, depending on the time of the infection.
Various isolates were obtained on which tests were conducted,
including the pathogenicity test, general, morphological, physiological
and biochemical tests, all of which proved that the isolated bacteria
are Pectobacterium cartovorum. Testing the severity of pathogenicity,
the isolate Iso14 was the most virulent among the isolates, using two
varieties of onion (Golden Summer and Peugeot) , SO it was used in
the induction experiment with nano-silica solutions, where the results
of the study were indicated by using three concentrations (50, 100

and 150 PPm) of nano-silica represented by Silicon dioxide and that

$2024 53553 — (A ¢ 3l 448 e gudbad) 33 el alal) dlaa



.-5102 (5 55l ¢ 38l 3] 5 2l ol o s ) (il S I3
Sl ) A 36 A s dasa A TA Lpaia Sl

the best concentration is 150 PPm, as the bulb tissue did not
decompose when treated with nano and bacteria solutions together in
the laboratory, as well as the characteristic foul odor of rotting
disease did not appear. As for the treatment of one-—month-old
seedlings with the three concentrations, the best concentration was
150 PPm, as typical rotting symptoms did not appear Represented
by the yellowing and wilting of the leaves first, then the rotting of the
bulbs and the death of the plant, with an increase in the thickness of
the leaf and its dark green color, as well as an increase in the length
and size of the plant in general compared to the control. These
results indicate that silicon nanoparticles reduced the incidence of
soft rot disease and added a beneficial effect on field—grown onion
seedlings, providing an alternative disease management strategy.
key words: Onionsc Pectobacterium cartovorum, Electron
microscope(TEM), Nanoscale silicon dioxide Sio2, Soft mold
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SAlag) A B Ll GsS5 o) (Sa LelSy ol

Bla ddels ST dayhy Lgall daijall Calaal) ae gl Ssall Jelm of oSay 3
5o sl (NM 100- 1) oo Waaladl 5S0 cAapuall layliml Y anag galaal il
ol e ) (e 2l

sl (@ kg dgall

ol lay) el lale el A dead) @il caas dilaal) lial) e
¢«(2001 <Shing) ¢ (1983 (Rich) leaas WS shadl da3))ly (Soft rot) gkl
andeg slianl) dine jladll Gow (4 pagpd) dadl O9ae oo (Jlsde IS
LS pe ST B iliall gy aalsllae (suay Aasl) dibaies gy duse
sas dmala (1) JS& deh3l 4S8 clal) pabal ose ) cilig lgle bl
+ el )
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Al Jladl e gl Ginl) (e pabel mangs (1) IS
Byile Jarall llgany die @il (o Jyad) cbilee cupnl 1 dasall cuall e
lgiydd Cach aine dayde dlacdsyy cAallal)l L) ANY el Gliwll cilue Gaa
& gy ¢ Gladlly alud) sl ( Ladlgl) dahidl e deddd @ddly dulal
4283 20 82 G5 & ptae phate el Jo 3 Ao (geinn atas (Petri dish) g 5ih
Slb BY) Ay @W Gl oo oge b A e dap e
(Nutrient agar) sl Ha¥) 44y e alaais 25 (Inoculating Loop) sl
(Oppals Rahman.dels 48 sad 2428 sl day e GLLY) cica &
-(2017)
J<s A alally Blal) ol o Ll Gharioall @pnd) sAasl) ciyjal) Auas
) ciliing el o Glacal B e ST Ledie @ Al Cibaniaadl (alsayg
Ngalatind gaad Bl Y e 35 gla dapy e lgle Joanll 5 A
(Nutrient agar) gl Ja¥) mhu Ao Lol cua gl A judass
Shariaall Cjad 22228 sha day o Guasill (e Al s (g Gkl
s Aabae diinie 8l dlaulyy das Chaxicall Clify cpbaall akall slalls dualil
S5 xe (bacterial inoculum) il Al 385 davia & Gy A Ul
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@Al (Spectrophotometer 6300) gl bl Slea ahaiul CFU108
Van der gPerombelon) ,iasili 600 ase Jsb die dualaial (0.2) dale
-(2002wolf

2 el Jead) lie (o Aogene aiiul iduad) Ao Auala) Badl) L)
5 sl (hypochlorite sodium) %l agguall cujslSona aladial sl lgasdas
Glaa gl 8 cJanall Cagpla Caal Caat OSHig cataa Hhate clar laaan e (3l
Aaulsy 5ddll Ga i Al 2 clldy (Jof/Branies (2585108) Las 4y A3l
@ Alalae IS 2aage Qi il (58S Gladll e Baaly Adall Cuaimg A Sl il
fo pemiall Gl el dlasialy Gl ASaly 4l B 3 ealls il Al
5adl 2 28 B dad die Gl Ciimng cdlhal pies ke sles @a] Jlad i
.(2021) ¢5,3Ts Elbahrawy.dua el aleV) skt dasbie ae oLl 5

:Aalidal) alil)l e das) el clial)

09 AIKING lgaay Al (King's B) 4l ciadl :King's B lawy (Ao galll
gy can 53 o 28 Bl Ay o Ciima b cBn 1€ deyie (1954)
i oo Wil ee o Glivall G580 daadle ae dwlill Gljenica) o
OleY) daasiy Ll sda e daagie Gliua )6 ) Pseudomonas LysSill
adf d,5<4)

(MS) Lacgll alazialy HLia¥) e gyal :Miller Schroth (MS) Jawy Ao salll
Bl da Ne Cidasg s 45,05 dejher Al o dgglall BLBY) chbd Gaa
(Semi selective) il 4si Laws s (MSM). tigyd e davs oLl 3 5adls 28
Lusgl e o) dab 3y Shaxiadl a5 ) asdl (8 G sl (5Sau
s 13ay ol 3 Pla jea¥) ) asuI/e8Ia 5adll e Golll s Casag
(1972) Schroth s Miller jLaa¥1 duls)
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Y ma (mjl (Logan) duacdsll 4l cndl :Logan ddy Ao gail)
B e Cicass GLLY) o 30K el chba e gl gl LS
Dickeya Lol o Lo (3l Jacssl) 138 pidiensy Aelu 48 5ad o 28 5l
Fahy Pectobacterium cartovorum subsp. Cartovorum 4 chrysanthemi
-(1983 )«Hayward 4
b (S102-Nps) Geilill ¢ shual) uas] (A aladind e Adlida S5 Aullad auil
el e (oal) caal) LS dadl<a

e e Jpemal) 5 (gl GsShud) 2l 6 A Sicall 1Sha i) (Bgaina
Al jeas jsgan (e daiad) 45,50 Nano gate 45,5
(2) U3 %99 il dawiy palil) ] ol sShiall 2l 5B Bymna iy

(OS2l 3) L s e (2) IS
:8102-NPs (5¢ilil) sl Al ilasus Cisags
JEOL JEM-2100 4l Jle 39 5SY) jeaal) e TEM sl & 1 JSally aaal
@il pesl B lass Hediy ¢ Il e el S 200 o gl 2ga
el aiygy fagilh 5 £ 50 ranally (g9 SN JKEIL g SN jgadd) caSio2
Jse | o= 60.08
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3L 35 SN pgaal) ot (sl (sSliadl el 56 Slasas meas (3) J<a
(Ttransmissin electron microscope )

5S35 S (e bl (gyeadll galll Ciliia alaee c3A 1 (Spadd) gall) Cildia Ay
td) D3 G ol Bde 2y

& 85 Jobl g Al mlave e Blacaal) ddacdgy il 2(ae) bl Joka .1
Lol

Ol gaass (ma) aladl (il (b o5 () Jea¥) (lis) ol 5l (il -2
wlall e acle 24 oad ST70 Bha dnn de(oven)  Slygs

(1989“;1\;.‘43\)
330 Gl Jlay
100 X ZEZET a0 ssld dgil
Oyl byl Jlas -
:dd8liallg i)

e 15 o dahall oda & Llass ighll fal) Gajal dual) LSl J3e
sl n a1 ilial) e g0 dead) e (gl il iapal Bl AyiSs
e Aol 24 an Bl Cljeriasdll adiy i) diall slianll A 3 dulad)
gl 3 Nutrient Agar el Jaugl) e Ligia da)0 28 s dapy (A (sl
gy AlalSy dalitie Cilgs ) (il cdaeY pan) (IS sl Glientioad)
Gl () paagall o gl Al ciluhal) adaee i calal = 0.5 jhaiiy cadsa
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Pectobacterium carotovorum LjSll dyy¢hall cliall ae Glecall oda

-(2019¢Zhou 5200155 ,51sSchaad ¢1994.Holt)
G daalye¥) 5l L) il (4)JSED gy ) Ao Lacalpa¥) Sl jLasl
Blaalls ALIS Jlal Giny llyy dpaladl Lo LAY dsmsddl il e (gial
sda iy (Ghall el (apd Ladsalll (aleV) c¥iall clael Gus (55
AgS dadl) 5 he Gigaag dlad S ey L) Ay B Adke al jeeds (8 (e V)
LIS Blaally digand) SLY) 3

ALY Jlad) e dualyey) spall sl (4) JSa

L300 LalugY) e 20,a€ll ciall gai aiload Al cujglal tdasy Jall clial)
(NA) il Y &y e dulill oyl Ghesiaadl of 2 28 5l dap die
Bradbury 53 L lada (5) US4 pties Ciln ) (aalal) deels daaY cuilk
2, el dnai die s cgylall Giall Apseaall LSl il panioss dieag 2ie (1977)
o of il 2 28 Bl daps e delu 24 5add gpaasilly (King B) & e
Bpkil] (358 Y] Gt (Anasie) dpimneg Cilisa gl Lle 5008 Cad )
LAS) o e Ayl Aagall CHLERY) (a il 038 o sall (it ,ias Cum
ol Gus (1987 «s)als Cappellinio) Pseudomonas s Pectobacterium
Al oda e Gliva zan Yy daagie pe Pectobacterium Lya<ull sda <l jaatioas
2 Gl ((6) JS& Pseudomonas sl Al dadiall Lyl glsily 43l
53 28 5ha 4y e Miller Schroth (MS) Lawy Ao 40,0l c¥jell ga 4y
Sea b 12 (7) JSAN b maaly WS peal (o) 3 Al hasiend o) AU 3
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(1980 )Schaad »<3k as i) 13ag Pectobacterium Carotovorumguis
saoad Liley) Logan day e 4, Glhariall sai (IS5 ¢ (2001) Schaad 4
O3t Iy Clperies 5yl el cidael Gua (ilall Giall Wi GV ud
S Goadl e lgle deanidl LSl of S5 s slay Cilsay &5 el
D. Bl aiin Al @Yjall Soar Lo 1385 ¢(8) JS& Pectobacterium cartovorum

-(1966) Logan 53 L e (3éu 1385 chrysanthemi

Nutrien agar i e Lyl gai maasi (5) J<&

King's B 4y e LyiSll sai s (6) JSi

MS iy Lo LSl sui peong (7) JSs
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115102 (5 51 ¢ 55sbpal gl (A o2l 5 Gl o g ol 5 U3
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Logan'S diy e LynCll sai st (8) U<

dha) o Gl OgSliad) Bl A Jglaa o Adlida )5 Lllad s
Gsnas (o IMg 28L cllyy sl Jslaa juimad o5 idanall b quallad) ciliyyy
S 150100650 5815 3 4ia sy pbaa e sle Ja1000 b 4y il
-(2014¢35,315 Jayarambabu) (jsalal (1

Cially (502) heall ol Cia o O3l b AlEe Juad Cueaiial
I 3815 sl Jslae adlialy s 8l dlalsy deadl b i sl & sand
355 (OIS Glaal) Aila) 8 -l IS Apdaiil elldg dlabes JS1 ) )80 3 Janass
Olasd) (8 lgaiags alel) 3 daghy b5 ae Gl peds Lgndais 39 CFUL08
o @grin wliy ha b wlall aadii) s pabe¥) daliag 2028 dnpe e
sosbalad) Sl ae creadin) daphall ity dag b yoasil)
darall B el CE Ao gl O sShial) siSsl A Jplaa aladind

e bl aaanll A2k (RIS Slea (8 (1:2) Gasaidl 5 Al e gate ple
losey cadliia sosdy Sanly delu 53d 2duagyfUb)lS Laicas o 121 B dap
@S5 daw Galdl o) GebSl 8 dadedll Ll B sed e deadl DS )
Loaal oda il (502) hsall ol deadl Ciia iials 22022 ale iyl i
g Alalee i @l Giall e Bl dualea desdioall Cilual) S) 436
e s 1506100650 a5 5815 &3 SI02 5l Jolaar derdll b Josd
F AU COlaleal) cilSy (sl
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S(2alal)) alelaa (e bl
i (5,7 el alelae il
i€l e AN 581 sl Jolaar alalas bl

ey sl ally Pectobacterium cartovorum LSl e dlie Ciesdial
pai) & il Aol 14 aball culS Cus Gzl sad s @llyy (Pocl4)
SIS Glaally DAl dlalas Gt 502 duall o2l Chia (e jgd jera DG
b 5 US @) 3 a5l Jolae cbilall )0 (3l & CFU 108 S5
sed A Lpatll Copaind Gun 3 LAD Ciga da Aol Uil
:(SI02-NPs) (55l ¢ sSlual) 1Syl A Jglaa aladivd

Ostlall e 3a (1505 100¢50) &N 5800 i) Jslae aladial mit iy
Pectobacterium cartovorum L,a<, sa5 2alill 45)lie Llers Jua¥) dolas 8
gaS anilyy @l jsels g0 Jead) Gilia (e syl ale¥) culS 15014 alall
s AgaS andly dllia <l 100 5 50 S5 Ly Osaled) (g 32150 S5 a
aloleal Luaily Ll (9 JK5) dawa¥) (ol axe ae (hal) Gaall Saadll (b (ol
s L Jaladl) il e Lmdgaill (glall ciall (bl ysela pae Lamgl )
S2) LAl asjlie lal) sk paey GsY) sl Ly (mpall ASY) (e
Gaabdl dalall 1) Gageal) i 8 Dl Cilosendl 586 o g 55 (10
oo e @ lpans jras dadNl QL aa S Jlal oS S Al
s learsis LUAD opin Y (5% Lee Wsgun Aglal) 2uieVls chaall (3laal
52014 Lvs Tang) leses WA a2 Pbgulad) Gl ) a5 e lgllan
i€l dafn e s gl olgddl cielil (2016 cspaly Ahmed
Ay Jadl e gHhall (il (el dull Pectobacterium. carotovorum
(2013 «Jones 3 Hubery 2013 «Cakmak) <luill & dagliall 38 DA
bl duus ads By dayeall LU o (goill) (oSl 2l S 0 35a
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Ghlue Japdin 3nb e Gl (A djlgal) daglaall juan ) (ghall ogail) iy
Sl ShaSy Slid dabaes e Sl iy liganally dllugllid) aals @l
gl ezl s @l N ALAYL cagiy delill el el sl
el gai bain ally Pathogensis related proteindicaleyl adle Ll Al
Asall Jlasiaal o) Glahall Gans S8 8y Gl 2 5l Hale JSA )l
la gat Jandts Nllsg dm el ilasesall Liglal) Callagll 8 & ulanl L (a5 gl
Gloseall Ladand) daliall 53l e Jaxd 3 Alaslly 483l Lgaailadl llyg
o ey pahe¥) Gluwe Cifide e el dalies Ja5 Il lgasal du
re G 138 (2007c0,8KiM) Al Glucd)l WA Aalal) el 3l
100 <50 3l Akladl) 530 o3 b (2016 sya]s Jayarambabu) s Sile
Gl At calael SIO2-NPs dugilil) ¢sSibiad) anuss] cilasen (e Mg/L1 150 5

Ll gas i e cdlys dlle

Pectobacterium cartovorum = Lol aalall alolea A g 1(9) JS&
Alalaal) Br¢ i€l aa (ol (ol aanssl Sl 3D S5 by ((Is014
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daleadl:D gl (e 032100 350 dAlaleall:C [ Gsalall (e 63250 S 5l
Al e ol e 2150 S

- |
S |
- ‘ﬂ
Y
)
i

L deaall il alalas 1B 48 & (o aLal) dlelas 1A g (10) 0S5
sSball wusl 6 Jslae e Gl e 3a (50 5100 5 150) S (A0
D: [oabe¥) dlay (B daid LyiSll dalall clill + C LysiSill 2 (Si02) ssilill

Alalaall (pe 88 2ay Jadd Lpill aalal) dlalas
586 (11) U<l 3 :daglsh sall cliall ey SI02-NPs cdlalaa il Ay
IS ilally WAl sl i) Jola 8 Al Ll Laslsdyse e SIO2-NPs
S0 o s caalall clall 43)ke dabiie GRS Aabead) (o as 90 e bl
Adlal Al it colsl LSI02-NPS 385 8 53l ae oy deadl 3 sl
& o 150 xe SI02-NPS i )y IS clill Joha o bl dulay) )
Gosd i oS8 ol Galall (e e3x 100 5 50, Sl Laiw (ae27) Jobas (galal
o @l sShad) 2aS) S8 Jeny c0alal) Ll Alae (Sl Gn Augine
i) o il copelal Gua  Asaall Jial Blis s ) dessal) Gl ARl
SIO2-NPs (10 gslddl (30 £3a 1505 1005 50 Sy Jeanll dalally dailall
Sl Osld) b ia 150 @ dleledd) Cilas Cm alal) pa Alie 5 el o8
32) awlal clull Ly (aa 4.5 5 39) Qladl Oiglls il Oisll e JS Al
Cpaniy slall Galisial agads o Bugilll GoSbadl nush @liia daxis ¢(223.9
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OoSliall saall JEY) o328 il Gy A salpl by Lo clal) & Jall eDlela
8aL) a9 (A adll e e (2016 <Mohsenzadeh y Karim) zili aa (aém
Suriyaprabha ) ¥ dajs b 1Sl a5 83l (ead g sailly 0ysl) B 58
& Cus (20170504l EL-Kady) e duhall ibs el xS (2012 ¢ a0
2iSlly apgeall AL Lae ahadius daall 3 (oSl sl 6 Slja Seas
oo Sliall s Gy (S AN QSuSall phadinly Glsall aas e
Ly J) Cieleatll Asjpe o il Gl il Jiy doail cad . esilid0:20
(150,100,50,0) cbisices ab &igilil) ¢sSbad) 2l 56 Clisjas Bage pdas
2l 8 Gl Gn de i) Al Cangs @iy aalal af sadd @l gl & o5
BUS anf 5 llens lgd ool Chglh cind sdll bl pei sy (sSelud
sl Jansl Cun dnslsdysall il mns o il dus e 5l il Ciliia
alall e Ghs¥) ae NS duall ghall Bl cildll s ok b
Dl 0sS Sl i dading das LOAD (8 GeShiad) Galiaial Jgas Salasgilil)
Slahd BBl ) g B Lo sas ) WA aSles e of (Sas )
(2016455 ,51Ahmed) 1L Jillaae 3ok

LSD=1.25

Jead) el Giladls (ghall Gyslls (3hsY! skl dsiall duil) gy (11)JSa
Sio2-Nps dlalaall
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.340_318 Auuyl cijleal) sliia
Lalgd) @ haaddly Slail) (2006 )aana ubss dana asug A as cwsiadl (3N
el Dl ooty catlilly Ao el duaalsY) lall L padY) Jaldl 53 giaally dudaal)
Aada 270 Ll
Cadlly Alall andedll §liy Akl bl Akd (1989 L)y Cpws Jald cdilaaal)
-@bad) — aSall Cu L s daals . alal
LAl 5adlly Bagad) (Aaliy) ¢ galll Cliua andi . (2008) . 2eaf e saaf caalgll 2o
seale Al il Jall Gig )l ciad dalide GBES de) il Juad) ilial (aad
. dada 190 — USA) jae daals cléanl defy3l) Al
:daial) aalall
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