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The effect of plant extracts on reducing the growth of almond bacterial canker
agent (Pseudomonas syringae pv. syringae) in vitro conditions

fo‘j‘l— o b o9l o 'm,g Lo "eal)“spl:.é.o JrvE ‘7‘5).6& plac! ‘H'rol}i‘a)‘.é I “&53) [-JRVE S
VEYIENA ol AARAVAZARJESIPER

]

Y gae (50 soge oSl 5 035y ;58S (£l Y gams 1 tage 232 5 Cenl Gl g Ao slewl sog2 plol
4, Pseudomonas syringae pv. syringae Jole b oL xiSL Lo (g )lews 0518 j5iS o )8 Coons ogdy ;905 (£L
5 e ol ol poil 5 (Sl Gl Cueal 4 az g Ll Bgpne o0 a8 el 5 wlsr el gl
£ 3 93,5 smgsgshand Jolis aLS (sloslas alise Sloc ile 1 ooy Bn b 55l o T Sl
03951 50 BLS laolac 5l 50,5 5 50 clale 8,a0 4 P.syringae pv. syringae s :SU o5 ke Ll
oolaiwl (g yiw Hhaie ol jlaals gly 5wl pll Nutrient Agar cuis L (59, 5 90y 0l plol a8l
Yeooppm g )0ee B0 Joli ISy ST slao las slocals o a3 3 L o 1S5 4w ojlas o gl 0l
35 Al (6ol Sals GlLbl ad, 50 lssh Uls dacSals o baolas 5y, 5l el FA 23S 5l an og:
S5k Al e ol Lt s 0 5 e Jlaie Ol sals b auslio jo o )las jo  Saus J 08 s o ol
RS g a0y AYIFO e 4 Yoo oppm clale b ugogsshawl ol 8)lac & by e ol las)lac 0 jo
SSLr 555y 9oy YUPA (lio i 00 oppM i Lo b &5y ol 8las @ byoya (S lojl
8jlac 4 by o (AU slao,las o 50 (S5s3I o i 04 oRiulesl Layl s yo P, syringae pv. syringae
SieS Qeeppm clale b & ywcp (ISUI6 lac g 05 do ) s ATNY lpe 4 Yoo oppm cdale b ugogsglavl JSII
oles ceils s8iule;l Loyl o P syringae pv. syringae (s 5L g, » 1y duo,d YENY e a0 Sa5,l850 il
g onl slaassl a5 18 aald Jles 4 Cand s e el g )3 Gragh (ol 50 eoliiul 8590 (slales
Sl g lem Jole 6,55 ade Suioil casls amed ol 5o eslitul 5,5 LS slao,las a5 ol oles
lyear Olyise olas wiile (LS LS5 5l (alapseaYge s (28 LI sl olaglesl Ll o ol S
5 Ol oSl oIS o 5 1S rm et Sl e (gmnlS Cesls b 3l Sl S

i oslizal (555 ol arde ey las

2LS o,lac Pseudomonas syringae pv. syringae «slol « oL iSL SOl 1 gaudS (5519

doddlo
e i (Coli¢ etal., 2019 ) coul yl ! § ale slwl g0 (ROSACEAE) aul;, 0,5 51 (Prunus dulcis) plsb
ol sk 5 Jorelez slagbl a4 Gl i a4 plpl 5o bl adg e 5 o] CiS 5 e
= Ol 6, kizus S oz Gl Bles 5 1ol (635 50 5 Sladiel (oS o bl B s 0kl

oKails o b milis g (65,9LeS oaSiails ( SLel cwiige 5 pole cid )l (cwlid IS Bilo (Gometils 5 ol cwlid IS gomiils i 4 —F 5 )
Sl o5, 8 )|

Ol 50,1 155 ) olKails  oaids qulio g (63,9LeS 0aSLails ( SLeb 05,5 ¢ Luils -Y

Il el ol rio SIS 155,355 0aKES (53313:igm 09,8 )| (pulad 5 symiils ¥

jgholamnezhad@ardakan.ac.ir :sLslse Jgiumo oddiums 95

¥4



bl Sl S Jale (6551 03, 2815 s LS (slao las 30

Slosag ol sl bl ol lhlacl slaidl jo plols 5 005 cols Caanl lls plob adgs slacdad
OFY o a g oo yo) sl

plob i jo el SLL 4o oS slas low g SBT 4 gl plol BauSodgs e Lol Jelge 51 SO
@ ole Ol Of 51 AT wiiee dedo cwgny 5 LS (7,8 Sasie Glaglen I Ghbaies ple ailes
Sble el 5l g lew pl 0,5 o,Lil Pseudomonas syringae pv. syringae Jole L oL oSG SOl (g Lo
632 Sl osbye g Jatiae ly gl bl it ghls Gblie 1o (ogasa sl oad (3155 Lo (55050
Silep g i p,5 (k8 SB L ISS glal P.syringae pv. syringae s =SU (Ivanovi¢ et al., 2013) ol
(Tribelli et al., 2019) &S o, (53lso o o ygods Bilg5 oo (s, ] aialosml jgua> 5 ¢ (Shila et al., 2013) el
(iogil YOF oo Jsb) hiieljslo 555 S s sl laSsy adg el i I 5 CotS laomo (55, oy oo 35T
5 Wslol) col K5, 0,8 NA i8S Lo (55, 6,55k ol sboaiS ) olse el s (Dulla et al., 2010) ucS o
S5 s g a2 0w Uy e gles jo 655k Gl bl gk (0T (S
.(De Araujo et al., 2019) oS

S S gax 3 5 o951 3l o0liial Ly 5 (204858 51 L3 Jas 0 59 Jolome SaS 4 lared 05,0
397 w90 (095 W0 4 (g,ie pogdle &S el 0dd dnogi (6)lomr JSS Slp Gamaleg fu )l g mmmilogiy
SYsb )0 (IS Heba (i la Brae jemme atd iy 6loysdS il (65l 53 5 00l 2L ST Slaciaen )5 Cuaglie
badal, o a0 6la SLS a4 oJlo e 5o 9 atils g 50 wllas 4o wlanuslys b ol ol 5l Sogd S
adlol coled ;o 9 oly,0las 4 caclan 4y i oot aylo pus BT 15 0gdle pgans B pas .Lilosg 3l 1o paows B8 pas
45 o)l Juis 1 63k ile 4y hmatens 5 (oole SOEL 005G e sl Jyams Cuad ok
(2LS sloojlac) 2LT LS 5 5l eslaul 1) (Cacique et al., 2019) cowl 0 Kan 5 SUSUEw (l 059 50l
ooliinl sl Sl o pludl 5 Cunjlae Sl @2 g S A5 e &5 ol SLS S Ry
(Tarig etal., 2019) »,5

(Lamiaceae) ;lelss ool 5l jw alian ¢ dlu w> —oLS «Lavandula angustifolia) .go45glaul
ooy 58 geizne g el slades & gods a5 e tle £0 ¥e o oLS glis | .(Abu-Lafi et al., 2008) ol
o Joiien binl Sl Jolis Galises oS5 Fr ol Lugosslanl o lac (Bakkali et al., 2008) cowl 4il.,
{(Prusinowska and Smigielski, 2014) sl laasSgigdé g o306 ¢ Jid LS 5 oy fgige dopilawgisl da Jollid
03,5 0 lac .(V¥AF ()], Ien § g )) el (Araceae) b g IS 0,5 LS 5| Biarum carduchorum) os,l
(§9507) Sl Sialims sloaasl 5 layeisles o pyal s dSIT o pyiliwgiil doadgidle i LS5 ol
oy dand oS L gike 2LS Amaryllidaceae oolgils 51 (Allium jesdianum) &y olS VYAV ()] K 4
(A, 2007) Cool sty LS 5 5 b s doaden g5 o b SLuS 5 5l & i ojlas (ol

S S ilen 2 Ermin 5 008 (madeshnl ol slaojlas Swjlosh Sl owyp Bua b gy
A% sl Nutrient Agar cuiS e (59, 0 olRisbesl byl ,o (P. syringae pv. syringae) plob o0 oL SL

) 9 olge

Gialejl Sl 5 Jouo

A plel s olBiils aends alie caSisls (51 b 0l yo (owlidolS oBislesl yo Liolesl ol
Slelis )| 51 bS5 2 (65l eez 5l an 45 o5 & 5 00,08 ¢ ugdsshanl (glao las oolitul 5,50 (sl Lo
Sls 5 lew Jole oyl 5T oy 9 5050 bas Slilas plonil (gl 03,5 S 5 (6 Ldug Jlre Loz Gl
ol Jie (cwlidolS oBislel 4 alRislejl Lyl jo 5L ST



VE Y Jlo o) o)lads O ol (0 9,15 (S oS

EL 3o 2L L g)lo Jole 655 gilulaz 9 (5,19 paiged

S gl ez oLl ol Gl pee Sl iz Bbolis o @y plal SLEL 5l 6 5L (55lulaz 5 (6,1 peiges
sl | pleaiged g 48,5 18 cw)p Sy50 (S a5 2L S SOLS ($Dle gljls a5 SLS s 8T 50
O xS glaasl ol jo wwds ol (o 5 Wad g 5laen ALl g 4Ll @l (S slacaand o 004l
51l (6 55L g5lolar sl i 6 s 4255 ez (glod 45 ladiges ik eols Jlinl olKile;]
Jlome 53 (s 5 Wik s ;SGLS gl o (sloas s 5 039,80 (5 a0 ol (il oSy Jsome T Glyz )
Pl gdgtands (g5 shaiia Ol 125 50 5b 59 e iiB)S 18 BB ds e ) doyd A i S iS5
Slaks a5l 55, ,Sils anle 55y 05l 5wl il Lols a1 .ot Kb gy Sl AL (54, 5 25,5
sbie ol oylad iz 5 w08 5,5 (g5t Sl &5 alowsts (oo iy 0 5 Bz g yetile 5 JI S, SasS
g b sy 2L S laggrliwgn 51 SG o 5l oo o @B 10 Sl g ol aBlSl Lol 4y g
SIS gl 82,0 YV (glod o Celis FA Daody (NAS) 55,5 500 s po iy b ol e [T 2tS laiomo (59,
ol 3 S slogalls 5T ctS Lame (5, Toums 5 bl s 9 0,8 5, 4 Gasme slaaiS S5 as
s ooliul (6 5L s g plandine Slisle)l ol loaiges

Sl g (orloordon (S 35l9 7 903

AlaK3) 3o )8 ATy (e AD (o) AR g (loondisn (SGel S Slaggel yo el a5
e 0 (gendo 4z 0 TV 5 YO lales jo o) Sl ol s sl Glosgl ader YBL cudlad o ,gld
ol lownST oolgd adgs) LOPAT (o003l (S 9 00 mlie (sl eolasul SUles O9051 Ao opSei g awlis
55 (Y5 098) GATTA (a5l o Slarads (59, ol 358 (1S Ty 5 5¥5,000050 55, T aels3 ( Sl
ploolpen 4 plib S (o ) Jeod (g5len o g5ler al, (SLLL ) eslainl g 3Ly g codled (ot eSiul

P sbojlas and

Obewl o gxmb oy, 5l Fawy 9 005 (ugdsmghawl ol syl o sl 0)5e ol S
g i OBl g paitae (il 5190 9 oiulejl Ll jo )L 0590 (lalS a6 5l (5 iSug e oz
b9y 90 4 aLS o,lac 4y (Abdul-Aziz et al., 2010) wos ools jeue VP e S5l 50,8 bl 5 e
Sl e B0 o a4 Sas ool 0,5 00 JSUl 5l oolaul (g, ,0 0h plail Ol g Jgibl D> 51 solal
L ,Sd 69y el Y oy wllisle;] slad o 38,5 1,8 celes FA 5l o 5 o oaile, (Merk o5 ,5) gt
Zoe dilginl G a o9y Joloee 51 id o Voo e .0l eyl 48B30 Ve Doedy aaBs jo je0 Fee e
Otu g ad las [eulls SeS a4 caliie gla itn ew 28,5 (18 i (gg, el g0 bglse ol Lol adlsl
oole 5l 0,5 Bl 5l oolaul g, ,o (Bahraminejad et al., 2008) aisesls |18 548 5 Jibl s cyx Jgib]
WsaAZoolo)wJ.«Loag)li)'lg.cLqu)‘la:.gs@oxtﬂ)jla&agijl.:i‘_“lﬁ.aaﬂ > d olS Sis
OYAD () an g sodie olhac) 000 5 5008 il

ool w8 osliial caiS e b LY 3, 51 5 lew (655h ay  olS (slao lae 13b wyp okaio 4
5 LSS aw ;0 alaS o Yoo oppm N0« B0 slacdale o Jgbl b lac aw 5 ol b)lac aw) Jlod b Lioles]
Sals o B o Gugends A 0 YO U1 sbes jo (o )las o S s (55, p )l Jole) cals s
Sl 5 ol leeslas 5l suds ags b sloJgloe lalys (Gholamnezhad et al., 2016) o b=l Solas

o)



bl Sl S Jale (6551 03, 2815 s LS (slao las 30

o WL.A 6L€ba_«la.LC wLw‘ u.s‘).ssw)f).]a.a)b o)La.c. S y0 Voo Mla.l.cu‘}».cdq t)wo.gjob)ls ‘uﬂgb?}hm‘
SO Hlid o aids Ve Sy IS¢l olBiws o (Nutrient Agar) NA oS laowe ol dgs s S wliie
Gleo b o ools 1,3 51 slos jo S Jaeo 3,1 sl Jgdead uguandis A 0 VY Glod jo g sl

NA CeiS Lo yid oo Yo (5t il Cutid [ (555 0 U310 (et oty ogurmnbs 8250 FO 3505 & )]
Jole 5 ablol coiS lame 4y LS ig,y 4 (idg,S) o)las pasuine polie oo i oolitul b .ab aslol
CLle ) oS (55U A ool i e o st eals 5 NA CiS s (55, 2 yiulsSn 00 liee 4 (55kony
8 ogedis 830 YO 6los U Lg3lisSOl 50 bag i (s 5 angd ol )6 S +/0 5 laibiwl Joloee 51 oolizul b
solatl b 0l o0 losl alls ,lad (6 11So3lasl b atan S 5l dm jlows o 6,581 o, (S0 ,losk doys 5 wiad sols
(Gholamnezhad, 2019) o awlxe 55 Jgo,8 3

ool o alle ,had — Lo o alla

clS e jo Saijleilbas e = X Voo
dalis o dle Ll

ooty 5L Julon 3 403
2575 b e 31.08,5 13 oy 090 () 850) SAS 6 Lal 58le 5 S8 &y (iulesT 5o ol (sloosls
28,5 ol 1) Lozl hans y Sl g, 5l ooliiul b by Sile dslis 5 56T (ANOVA) il g

aslas (S0 590e b 9 (2 bordiom (y905] gl

iy 053 e )T STy Gl S 18 s 3550 (Sa3slnnsed 5 alerdise slooses] o ahir (ales
syt S4B )5 oiled YL gesl ls) 0t e 5ld 0SS, agd el 23Sy o55len s [os5lsn
(St SLosesl plo s (sl g0 5 5S9I8 S1 S als plab Sad Josi Y5 elg e ool
O Jguz) o8 ol alS cwliis,iSL yo Jslaie sla g, sl eolaiwl b glasdns § oloaniion

o8y lo;T byl o 5o P. syringae pv. syringae s yiSb 595 y LS o7 slo,lac Fusylo;b b

).:‘ Yoo *ppm A VAREARIE C’,‘L@g./ja.l.c e C).w‘); 9 oo)lS 5w5é5_>9hw| 6;‘ L;L:ao}.a.c dw B oliwl.nj o
by S lo5b 51 oy s (¥ 9 ¥ Jga) Wsls lis og5 51 P.syringae pv. syringae s x:Sb ss, » S,lo5L
Blac & basye o] 5l am g 05 ao,0 AV/FO (Saijlosl SIL Yeeoppm clale b ugogsghawl ol 8 lac 4
STL 0 ppm Clale b f iy o) bylas og doys Yo/ (Swlosl 5 L 10w -ppm clalé b ugsgsslan
o8isle;l Lyl ,o P.syringae pv. syringae s ,5SUb s9, 2 1) (S85,005L S o30S doys YAPA (Sus,lssb
Wols las ag5 5l Sasjlasl il oBiole;l Ll jo Frwiy 9 00,5 (ugog>glanl alS asz 5lac dw o .culls
S Fuin 9 00,8 ol slo,las Cus a5 wgdgtglawl ol 3 lac Fuilo5l s Ll 5l o ,Slee o5 4 aS
WD5dgy yige dald A Canns lalé a0 @T Slooslac  olos.cudils J13 6 5V mdan

oK o3T byl o P. syringae pv. syringae s S 595 y2 2L Jib1 sloo,lac Sus,lejb il

)a‘ Yoo *ppm 9 VO« b 6Lﬁv~.’a.l.€ e C)'“’U" 9 oo)lS Lu.uj\)?}‘a.w‘ kSlSJ‘ ‘SLQO)LAC A 4 oli....ul.n)—‘ o
by Saiylosl 51 o e (¥ 9 F Jgaz) wisls Lis o5 51 P syringae pv. syringae s =Sb g9, » S5,lo50
)lac a4 bgrye ol 5l om g 09 do, s AFNY Saijlosl SIL Ve e eppm clale b ugogsghawl Jgibl 5,lac 4
Q- eppm cdale b iy Joill 6 las 0g o )0 A+ IYF Sasjlosh STL VA -ppm clalé b yugogsshawl Jolil
oBislejl Lyl o P.syringae pv. syringae s =Sb g9, 1y (S95,1850 5l 35S a0 YENY Saslosb 51U
ol 0g5 5l Sasjlasl il oBislesl Layl o o iy 9 00,5 (ugogtshaul ol Jailil 8 lac 4w o .ouils

oY



VE Y Jlo o) o)lads O ol (0 9,15 (S oS

2 plol s ys 5l eas lax P.osyringae pv. syringae slaala> o558 5 olardisn slagse;l mls =) Jsox
Ol L e

Table 1. Biochemical and phenotypic test results of P. syringae pv. syringae isolates from almond trees
in Saman County

Results Test 053 Results Test 053
v Gelatin Hydrolysis RCN SNRRWS - Gram Reaction 0,5 ST
- Starch wolis - Oxidase JRVRY
+ Tween 80 Ao o + Levan Production Olsd e
- Casein Rty - Potato Rot EESRSROUNIR WP
v Esculin oSl + :élscetrizei]nsmwty Sl (358 STy
_ Lecithinase Sled - Arginine Dihydrolase Nayoend 5]
+ Catalase Bl - Growth at 39°¢ ¥AC les o,
+ Phosphatase bl + Growth at 4°° FC los o ad,
- Tolerance to 7% NaCl 2oy3 Vbl Soi Jood - Eitelii’;gductlon from Ot 31 H2S o
+  Toleranceto 5% NaCl 4wy 0 pbab Kb Juss = 'P"efwi'e"duc“on from i 3 HaS ass
C ™ M sy USRI i s
+ Fructose 5559, _ Nitrate Reduction KA CR P
+ Mannitol Jsiibe . Aerobic growth &len 0,
+ Citrate Ol g Anaerobic growth Sls o 05,
+ Avrabinose JRA| Mannose s9ile
- Tyrosinase Siaseps Urease 5T oyl
- Trehalose selle g5 _ Methyl Red S e
- Raffinose 550l + Galactose SeSYE
+ Cellobiose Somsles — Ketolactose 9SS
- Inositol Jsiase! + Glucose Utilization 5ol 5l ooliul
+ Rhamnose 9l + Sucrose 39,5 o0
- Lactose 555y + Sorbitol Jsi 50

B e gl 1aSls Vg e baslas (16Sly = w0 cute baaylas 1Sl
+: Reaction of isolates was positive, -: Reaction of isolates was negative, v: Reaction of isolates was variable.
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Table 2. Analysis of variance (ANOVA) of the inhibition percentage of P. syringae pv. syringae by
aqueous plant extracts on NA culture medium

Sl e ke 51 -
F e ol e Source of Variation (S.0.V) Ol s g
Mean Squares (MS) Degrees of Freedom (df)
56.9** 23.87 9 Treatment Slews
12.9 20 Experimental Error il slas

29 Total J
T$150 =C.V. «(-[+) 2P) o )0 A8 Jlais! mhaws ;o lo cixe OS>
** Significant difference at 99% probability level (p <0.01); C.V (Coefficient of Variation)= 4.65%
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Table 3. Comparison of mean inhibition percentage of P. syringae pv. syringae by aqueous and ethanol plant
extracts in NA culture medium

Mean Inhibition (%)* * Sl Sl (EpM) clalé o b Lo
Ethanol extract Jsbl o lac  Aquaeous extract lo,lac  Treatments and concentration (ppm)

72.20¢c 68.12 b Lavender 500 B+ ugdgrghal

80.26 ab 70.65b Lavender 1500 VO ugdg>ghal
84.12a 82.45a Lavender 2000 Yoo ougoesghal

48.15f 4412 f Biarum 500 Be oo,

48.24 ef 46.78 ef Biarum 1500 VO« v 00,8

52.12 de 49.38 de Biarum 2000 Yoo 0,8

23.18i 29.68 ] Michael Hoog 500 Qv Gy o

36.22 hi 33.14 ij Michael Hoog 1500 VO o Fom p

38.49 gh 35.22 hi Michael Hoog 2000 Yeoo g

k k. Control REAR

el aslllas 8590 sl jlons (rm duo )0 SO a0 o pixe IS Saias Ll alisee By >
Different letters indicate significant differences at the 1% level among the treatments.

b o alS IS slas,las 51, P.osyringae pv. syringae xSt Sa5,lo5k ao,s Guilsylg a3 -F Jga
NAcw:s

Table 4. Analysis of variance (ANOVA) of the inhibition percentage of P. syringae pv. syringae by
ethanol plant extracts in NA culture medium

Slasye 5eSikee @all 4z 0

F Mean Squares (MS) Degrees of Freedom (df) Source of Variation (S.OV) - &l g
82.12** 16.94 9 Treatment Slows
34.7 20 Experimental Error ol slas
29 Total Js

CV=IYNY 00 48 Jlasl o 48 o e B
** Significant difference at 99% probability level (p < 0.01); Cv=3.12 %

(TS 5 2L Shas ele b ysiS o oby a5l (e LS (ogat 5 (LS Lids 5o £55 S92y L
sile (LS S5 5l soliul sgei ekl ot pgams o3l lsisas (SbelS s bagl 3l olsies
s..lj)|..\.§ fu u;)&wol.j wal? 90999 \.\.A-M ULMAJ‘ ‘_g‘).s as ‘S'Luo.....u \.)L»-AS)—’ WLHQ u.s)il} u‘}...CA.: GQLS 6bo)ta$
Lol (2LS slas o o pae Gl cunlie S0,
GrSL YL e plin il 50 0g S 6,5k pl e 4z Jlm sl o
aine g B ,5ii]) 09 e S wgmandes 450 Sl (sles 40 Ay G dS w3 g0 e Pseudomonas grimontii

SrSL g, aliie Ghogly b Gleghy onl 635t sl sacens 5 olerdan o303l @S O wols;
slalaz ols Hlis b cw, p siwgh ;o (LOpez et al., 2009) o aslis (plol yli> o P. syringae pv. syringae

Of



VR Jlo o) o)l Y als (58,18 S ol

5 Ngawge) Ayl splive Sluogas pail 5 boaius L5 ,0 (Sis g9, I P. syringae pv. syringae ¢ ,:SL
Jole P.syringae pv. syringae slaaylos S5 €45 5 (oigid Sloogas cw)pm Giosh s (VYAA (], Sen
et OTAY () lKan 5 () 052 il p5lo il @l b 535, plalys Glil 5 plol (ol ST ,Sils
29 4l (Samavatian, 2006) ;Lslglew i b yol> iogh gl

6 7Sbad clad fen oo las il (1531 L S sl cisls oLt ot ansma ;3 LS (90l b
(ol 5 G5 )las 9 ,0) CutS bama b LIS (15051 )0 b yiSlad Colled (l5ee G iy 05 oo o il
30 b OloS 5 aS s o lis (gounin sl iagh b odalin Yoo eppm g VO o slachalé 4 by e
A59300 SIST &y g sa Slge ol (it oz Slailo ] b ) e colled (1ol 5 (6ol Ul lalS
aile 8 GluS 5 09,5 Soddl 4 mul pKin o LS (Shariatifar et al., 2014) o S5 o)Lsl pigle 5
loaSgigdls ot Lo 1Sl alox 1 lopunslS)lsSon (555 22 (295 BB Sl sl &8 Wil e laasgigdls
Oezed «(Schwartz et al., 2009) g oo oz B slo Jolo 5150 g Lae o Pl cel (05 Cawgs o, ey
O wiee Jdl ool iy Dygods a5 bdele 4l LSS b S e des 5l o LS o
LS 5 cnl o 5l (Soyluetal., 2007) w51 so Jocds cadlone olS 5l g oot o (s ) JUsd (slocSs g
bz Slalllae o Lol (S50l (Fhg oS 035 o1 ) Jslro slacaS 3 (30l 5 bt 31 S gid o
Shogar oz il fdoay (blS ol 5l g e ol ol «Sodaeizadeh et al., 2010) coul oo, LSl 4
R oslitl 5550 Mo £55 ¢ 2L slaolas )0 Sezge DlaS 5 £ Jdoar g)cnl 1S oo )18 eoliiul 550
Sl & Las ( Jsibl 5 o1 slao,las (o 5o oel sty gl Solol 51 055 o 55k oS 3 o] Jlasciul )5 cogee
P85 o Smis ool les 0 Sl el 555 0 p3Y b jalls i 5B L S e 4, 5l 655k o
ol 5l Jols gl o ls Koy o o lae clalé 4yl seiul sl oolitul 5,90 N> £55 1 odle 0 las S o5k
03,5 S ke 6251 S el (LS oo jlas) CuiS bass 4y (05,Ses DlaS 5 (909580 ol plis e
bl 5 o slaolas o] Sldlas o .cisls Slssen (1WA9) o)Ken 5 03,50 03 Gidgi b b ol mls
, Alternaria solani 5 )les o, 2ol el SliwasS Jol 5 Sliwjss o) ol S5 piusl o 5lag; i)
(Gholamnezhad, 2019 \YAY .|, Kea g ol5aMe) sads plonil LS Olalllas 4 az g5 b .ol allilesl Lyl
S 5 Sy 4S5 yebay o)y K by ] GluS 5 a4 alS sl lae > Bas el a5 el ond ools lis
sy 3 SNl i o o] e Bl 3 LS5 sle b S5 Sson b e & Sl (S
(Chaieb et al., 2012) wabazsls sollS 2d )] a5z ,B cuols § 2,6 sogabuns

Rhizobium radiobacter ¢,:SL Sw)loih p wgdg>ghawl 5 (gl w0 ojlac Sl g9y g sdwgh
F1ao,0 880 b slegy 9 AU Lo ol 5lam g (Sa5,lo5b 31 op yitn Sa5,lo5b aoyo Vev b wgdgsghal
35 53) o335 sl ol (S153 1 5, anlllas 53 (VAR s iliabsl 5 Slivabl) 222135 L oslhao
sls alliglesl gty )0 el cnl (2l yShas colled 5l lis gl (hie 0,5 (6 2Sk w5 Calo 05 (5L
Sl 5 aiile (Fmy Jd OS5 g9l wgd9Pghanl ojlas g (Ll VYAV gy cdlaas 5 (ol (s0e>)
(idaell el amem obS onl 5l plsld Sloys SIILOTN () Ken 5 (L) aiin udgisdld 5 Joid
ST T elas (B ls ol 3l il 53,005 (Jl Sl BT ¢ ASINS ¢ g resbimlid
Sl 00l U35 i awgy s LSS 5l Cailos 5 (S pmdlods (llhslas (b was o Seibge
ol 005 o 00 il dur Vg0 3 (B0 Sl (o) Baa b ciaghy 0 (WVAY (ol en 5,00 050)
codled mls Fusarium oxysporum ade oy nSosidle 4l p b uilol (pl g5l o ide 9 (wgdg>glaul
by 310 (LA 50 (eill 9 4 S 1) ol 00 il (o (65 2 pgelne 05 ade b bl (2, BuS
Ol 1y o0 See (i 0l il 05 (59) 3 @B 2B, (S0 )d VAIFY jleo b cesdlys ol 005 il (59l

0o



ol b SL Sils e (6581 s, el 5 alS slao lac L5k

ol wools HLis e duo )0 YA+ g VIIFY ugogsshaul g juw 055 slouilul (g9l sla jiligy a5 Jl> o a0
Job imlidl Gaa b ol 51 lei o a5 wnl (598 ) Bas 51 sl)ls sl 0y uilal (g9l gy ol las
90 oo cidgh ;0 (O F Y (LKen 5 laws) 0,5 colaisl S5 34265 sleoge caS Lads> 5 lo,Ll
ol (SHIsil wo)s i 5 rieS 4T Wb plxil gg)ls GlalS ulul hwgs g lis8 7,6 aisS
saslie Fusarium solani 4 Fusarium oxysporum slaz B ;o coiy a4 oo ,0 Voo g ao 0 AMD ugogsglaul
OYAY o) Kan g o>l pme) 233,5

sladle o LS sl bt JiiS sl Gatl 5 rmb iy S Olyiear (LT (slaolas 5l eslic
olas 55, » glasdlhae o (VAY) hlSes 5 255K) ol a8 3 1,5 I Raagh 4y 350 3
2SS ke Jole 7B a5l 555 y5bas Wilgi e oylas (plaS sl las (L. angustifolia) ugogsgla
Sl o Plslolnl b wgog>ghaul olac 10 59290 (Joid OLLS 5 a5 ol lis aslllas ol ol oS (6,15 ol
Wi o gog>shanl o las a5 0,5 sleiiay Shagh cnl Wsdoo ol (heS 5 wb, 5l @le @yl Jshe ol
Jedoas ugogsshanl 35l oolittal (2B las ey S5 50 ploed pyo Sl b 3R SO plsrea
a8 Wloals las Slllas 55 553 b ySbas 5 > ,Bus cosls wlinl Wl 5 Jolld asle Jbé ols 5
S 5 lem Jule) Botrytis cinerea oile ol 3 3 len oz L3 S j0 &lg s wgog>glaul
S stz BB Hsbas 1) B cinerea z,8 o) cuilyy wgogglawl il csllas G jo il Hige (6 s>
(Zuzarte et al., 2018) w5’

eSS 5T g Jgi8 SLuS 5 JIoas 55 & mwip 40 003 jleas sloasss 51 Allium sativum  ole b b s
Jole) Alternaria alternata oiile ol )3 len S j0 Wlgh oo oLS (pl 0)ls obaSLas 5 (> Bus cosl>
& ke dl! Jole) A alternata z,6 oy couuilys yw o lac calllas G 0.0l 50 ((ob,6,01 (S paS) 5 lew
(pelioms b xSLas 5 > Bus cosls s ogdle (Bachiretal., 2020) sas (ialS 5 )lo goe jebas | ((sloged aSI
o lac cpl 5l oolital a5 wlools olis Slalllas .S S ,25 5 1y HlS el pianms W5 co Jgons o 0jlas
4 ShesS 5 cal S95im GRLS 5 eI T slae T 5 lomSlsid aiile olés Sl 55 a5 hal3dl el
) Ermin osbas onlpln ol ails 6 i Caglie alidee slis lom Jolss plp ;0 B oS (0 S5 kS
Sk dogs o peiias JyuS Jole G plsiea Lo 4 AL sativUM 4 6035 L 4555 S lsieds pleioe 5
.(Bachir et al., 2020) 5405 oolaiw! 35 LS Cwglie iol¥l gl p s S o SO Glgiea

5 SemSgighle DIl 5 T ke 50 09290 (slaady il o, LSl 4 Troin 9,02 Sl 3l oldlas o
Sl swyp 4 slasdllas ,o (Atmani et al., 2009) wlosls Lis 395 5 pumy (59085 Slo Jokuw ade Siliwlgn b
Ol @ oas SISl s saSam! pia Jloia| B g Frwcn 29,00 ol Iy o lac alSlics slge g (50008
TR ONRSERNEINCHINC JCRP NS SPPIUN RS U NC JEUPS PRRURSE UNIERIC SO PREPR K SERCTNC
58S sladdlas ;o (OVYAF (5en 5 b mS) canl (63,005 i1 s & pmin o las a5 wls ojlas asllas o)
bl (ol e (suden 5 g sandlgw SLeS 5 oS b (atiie C8)5 pll olS (ol (S8, puilel 43 s,
s (Las |y e b Joilie o lac 4y Cond E iy oLS o o lac (AN, 2007) wins oo oS5 1, oS !
g2 bolas 52 bl Spes T 1L i 13 5 355 0 s L 03, e oo (5 cmtl MIC 5 1,5
oy Glas 1) a9 el iSbas 1ol ol slas,las 5,00 5 wasls ;36 55 XDR gloansw 59,
3 2a) Sl den o bojlac pl 4 cod ollinl 5 polie lrdigw o LSS Cowlus il
ojlac (pl b olowts laSgn 5T @ o xS Canglin a5 (ol g9.590 (! ,S5L L3 (Pseudomonas aeruginosa
L ighe pogasas dacisic (loys 1o oS (nl ol yiShas SloS 5 il eolitul 6l Glgice g 905 ablie 2usTs
3l30 g3 (55950 Alie ;0 ooljipmmme (VYD () 5en § oDE) 3505 ooliiwl Sigm 6l 4 polie slas xSL

oF



VR Jlo o) o)l Y als (58,18 S ol

aS 5403 5,135 P.@eruginosa g, » (egasa |, A, jesdianum o lac > Bos g JbxSU sl @l 35l sooxie
(Mohsenzadeh, 2024) s s cilas Gz ol 5l Jol> slaazsl b

6 g pS e Voo 00 lacdale LA, jesdianum & wip oLS Joibl o lac 5l solitul imgh o
pS e Voo cdale b & yuscp oS o lac a5 a5 Jl> o ccils 6 ,5L Loogll sl ige Jlyge90 gl (59, (S
Wb ools las siwghy o (Rahimi and Madani, 2015) cuils b ige Jlysesn fewly g9, 2 1) stine JOL{ N
oS s SJg5 Ceons @y €156 g3k sla sl sl (5 yeYgongiasl ole Sy (lsiea Epin (2 o)las &5
(Radjabian et al., 2022) & ,Is cuiie 36 VY oS 6l ul o WS 15,8 5] (slo S s ags malS o F uSTol iy
S GlopS s 95 sl 59,5 Le o sl (15 Wl oo & i Sy (2T 0 )las &5 polas (lanlllas 1o
o o ojlas (2)Bus g s 5Sbas ple> (Ve 0) Slets ooliule § x> (Nagini et al., 2020) oS S5 ,20 |,
59 olial wssls Cond Fpwin o lac saims LSS slge oS 5T Cdld piman g L5 OS5 ogxg @
oylac 3l iy olde olge olud sle slas 2SU Hlew (o 1) F iy (Joilin ojlac Suijlasl leasly o Dlallas
racgoma ly & piy 0 lac jo dlSiie LS 5 55 Bhat (2021) (VF -+« Sleags oolide 5 size) ivges Lo o]
0dijl LS 5 g 00505 (Byme alSS) g bapelig il slaoswl dayéy, daay ) SLugSIl- 45,8 o) liS's 8
sl kS“M) JLJLB ‘) C)'MU“ c)L.a.C

Penicillium ¢ Aspergillus ss, ,» Biarum carduchorum os IS o lac  SauiS g Sailoil il glasdlas o
SIL L)l o gadss opl 5l Jols sleaisl L aS (Tabatabayee Yazdi et al., 2016) cowl oonw, SL31 &
=l 5o ol 5 LS o)l cailla o P.osyringae pv. syringae sy, o 03,5 o)lac SoaS
adeyy oo )5 o)lac a5 ol las pddse opl Olidod gl 258,51 Cewsds 08,5 o)lac L bLs ) o stolieo
<—ol> ks Enterococcus faecalis , Pseudomonas aeruginosa £Escherichia coli Stapylococcus aureus
ade s 00,5 o lac isu il e ol Gz slaadl b g ol (Vakili et al, 2022) el  SSga ST
&9, » Biarumbovei sb L pg lo iz 51 6,550 obS ojlac  Sauns Sl.syls callas P.syringae pv. syringae
agS 00,5 o lac 51 (WWAD) o )Kan 5 (5,51 .(Wahab et al., 2023) ol oo, Sl31 4 5 Jlan slos 2SL
L Lo Lo 45 08,5 a5 e0gm (o oS (55 Y138 (slog,Y s 5 039 G5 l5ee 21, B bOVE
Oz s e iz cpl ol dles lag ¥ Sleodsy ild ioli8l g aess i F 5 il Eel 00,8 o las
oged oMl E. ol julas 5 o slas iSU )il uilss 2alS 508, o,lac b xS ool cools 1) slossay
518 eolaxwl o, P. aeruginosa a.e , B. bovei aisS (oo,5) (0,5 S ISy 0im ojlac (6,500 dslllas o
cdale ol b andl ol iS5 xSh caols ol U oS slacdale 1o olS (pl ojlac a5 ol ools lis g 28 )8
S xSL g9, ply 005 o lac S 65l Cuols Badiod Cpen 8L ioli8l (6 2SL al ) pus dlla a8 o lac
aiile 55 o ol ozl SO TAA oies b g (5525,5) dgm ol (e o5 slags S 5l ity Cute 5
yol> Gaaod 5l Jol> slaasdl 1 g oogy Biarum iz flals i85 655t cools snimsjlis alive olabo
0305 3l lgin 1) «oBLS S5 Lo Slas 3L (595 2 03,15 0 lae (55635 Sl () 2 anlllas sl lsreas

S5 s 35 E i 3035 1 ugog sl (ALS glaolas (ol SLas Sools 5 (S losl 5T allie ol o
5 oolaiwl 550 (&L slas lac a5 sls lis lbazsl 8,5 cw) p olKile;l Layl i o Pseudomonas syringae
sl b sl olKiolesl Lyl yo 2LSh Sl gyl Jole (6551 ade  Saijloslh ool iagh oyl
St 85 plend SLS 5 30l Sl lytea ols bojlas aile (LS SLS 5 slaggesYye)s
g5 03wl (diiwd Cony jlazmo 5 lul Ceodles 00iiS el g yeS ey Dl s« 2eS (g5gm0lS

oy



bl Sl S Jale (6551 03, 2815 s LS (slao las 30

References &Ll

S 5 Bger S oligesdgms (Sl g e D35l s i NFeY o il g iz g . o ST

&5.»4 9 ‘5»..49.«3 ULM03..4L’> u.a_»_L) .W"U\ .|.C ‘L‘)L'f'“'."’) 9 - ¢.>|}§4.!|fa3 « Lo ‘sagw el “SLAM?‘
lagliwl )0 Jloaius ogue iz 0 oL xSU SOLs Jule Pseudomonas syringae pv. syringae slaaslo>  Sooj
AMZVAY (VDAY ol slas low 5 BT Jlad 5 598, olal >

olel g oles, oelel oL Sbas Jlate IS AYAY .z g ctbuan g (w (o] ool
5 GFobo lagieghy olinlejl bume o ale 0,5 6L w5 Cuie )5 Sk 90 g5, 2 esds>shan]
ATVVNYE (O () ool s aloee) JoSUge

5.o__lda 9 u,u.._>9—‘ ol_sf Gl_ﬁlj)m 6Lmo)l..a.c ‘;L).SL'M u.».[l.xﬁ Jyaq “ssw| 9 <8 “rSU_i.o_b‘
oobdian;) Jo¥se g Jokw sloingin . olKisle;l Lols o Pseudomonas syringae (s ,:SLs
AFYNYE (OYY ()]

Lol oLS cax> g Biarum bovei os IS slao,las J31AVAD | Sams oM 9. w.p 5@54.1)5 el
Ay adgl J=1 e ,o Oncorhynchus mykiss LeS .55, Y158 o, s ¢ oLiS w55 ooy, Quercus infectaria
FoYoF eV POV (S peels Sliios alore

Ara. .E.C ‘Wﬁo 9 -9 sé‘}‘r?l.?l.? « ‘dLQ_n_’?) “ P ‘OL{—’.“"—"’ ol u.\_;stl_?
obimiow] de olS S (SiSgw 5ylew o> Jele lgicas Pseudomonas syringae pv. syringae
YOY-Y09 :«(F)VFA olS

555 4l ) aile  olow Jald bl 5 o35S Gt 3l IVAY Lo aii o (Gloogy e ey Al
APV-AVE (PO O 98 g pole .atdl josd jhuned] (gatudian ) loscale

STy 2 Jsbe 5 ol Gl b gzl () Sl wyp Ve 0 o Gletg o3liule 9 .0 (o
AY-0)ONY L alalel Luld e adlas Faecn olS sjlas ogSeds 5 ciluSTas
https://doi.org/10.22067/ifstrj.v17i1.85992

o)L.a.C ‘S,Lx,_w.ﬂ‘s,._)—l MJL’& Jray e ‘)%ég_w 9 S8 ‘Gil.o.ﬁ.l b‘d-’a.’.b "E cb'.aﬂj) ol ‘w
Sliise pow oo ol b 5 aKaslesl Ll s (Biarum carduchorum) os,l5 oS  Jgibiegana

u‘).uo JM ‘f" -w.&_é ‘W 9 .é 4‘$0J.~J)L$S s.c 469[-2“-‘;& ?&Lﬁﬂ (%) L@L.’)é i “ﬁb
srSolas slaghs; 9 L Pl eolitul b ugog>ghanl 5 419026,0L (lalS o )las (adsidls 5 (Jb oloS 5
YA-FU ANV 5wy lapyT ol xShos oles w5 il

é‘j_A 9 60);)&.45 ).:‘ ) r IYAP O ‘)%).640 9-) u))é 6}')5 0.0 wlaludl O,S.;:A.o “p ‘ol.u.mflé
Ol 63,008 Sl 0 (suSgu gl pimam Jloi> L5 g Allium jesdanum & w0 (29,08 olS S 5 0 lac alSics
YV-Y5 (PR ausly

wbySbas (= ,Bus Caols wyp IVAP L0 09,5 Ladl g .0 Loy o ()Yl o 00 00
5 pole 5oy slriiRgh e Galer (emsjlss (oLS slo )T len » 9yl Ol Gl (B ejlas 5 il
S5

OA


https://doi.org/10.22067/ifstrj.v17i1.85992

VE Y Jlo o) o)lads O ol (0 9,15 (S oS

OL‘»’.«» O)J) A}.:_w O)_s) ‘SLQWLMJ‘ @WM R .‘f"‘ -C-w 6‘5-1Lf.bl.‘0¢b 9 .‘.e.w s‘s&a:’l@ a.c ‘OL&QQ
53,2, o Fusarium oxysporum 55,84 >55 sl5s,lenm g,L8 ade Loyl 515 ugog gk ul g
JEY-YEe (YN 5,

PP .\‘“Q; .‘.C “5)l5_lf 9 .).C “5)_»4.435 @ ‘6)YH| ‘.‘_;).w “_;:9)5)&& c® c‘suvu“aj)
oS ol ol Lsgs ot 05 Sbef b ond a s s s ol WIS lats Sys Sl ogas
SOV (YAY ¥ 5l olge cuislage (Biarum carduchcorum) oo s

O)L»A_C )_>‘ 4_!_JLIQ_A ““‘V .‘0 ‘HJQ:HNS)Q 9 c.(’?_ 6\>‘P‘°M ‘.& 6H5}b. s.‘ L‘ﬁ'ﬁ}
&5k ol

SaS ay e jplols P 51 o550 plol P aseis VoY Ly (@bl Jude 9.0y ( Flaw & « oy

oL:.f uw-)ln-" ]...:L o IYAY o “s;la,aé 9 £ ‘)%‘SMJ "L’:} s‘_g..\.n.’>| o s‘j).;él.) o 6)9.2’@}9
YY-YY (f)\; f:)'{'i‘ éw).’ P?J’c oKisls A.l.’?u) n VltrO‘L:.m B L)M.»JL».’)‘j uwl;}asi)).’ » weé}?}]ﬂ.«)‘

5 I ol slao,lac = Bas JLAYAD p.8 (2l 9.0 lgodild jlgds g oudae ollac
HlS Toy se 598 g (Vo pg,li58 » Sorghum bicolor L. Moench JISs #6559 S, g ails i
YE-XY (V)P sg,lo

56wy WWAY F (69— 9 -0y ctlimo B (3l ymw ol S5 gaox—o oz Ol pME
s lem wliaaxs Mycospharella graminicola 5 ,— b g g5l oo (59, » Solewdlo ol
Yo-f7 (M) olS

oL:f L‘;’T 9 b.]yL.A o)LaL @5)&640\.\_»& g.,u.ll.d WP Arad - s‘SMD' 9 )P s@Luwu.)-C “& ‘Go)Lc
s.o.l.c 4\.1.790 .Oo)..;.uj G’j)b MBLQA l) ‘)‘5)Lo...t ‘_gLQ:d)_»SlJ )‘ 6&‘\.\&: S99y 2 (AI“Um Jesdianum) C).ww
NA-YE (PN Y oleogss

‘).:)9.,_...4.:9.:54’ l)J.._.M..J).,um)LYS), uJSJI»m O)La.c ‘S:l)).SlJM M.JL:S AYaA ) ‘)ém)és.e c‘s}.’?é;
TAYO OMIY e mle s esle Dsugesl lisese s Gl dsells
http://dx.doi.org/10.29252/fsct.16.97.29

50050 g (S0l 100 )LS ol o )las blas S1AVAY Lo (5 i 9.5 SN FAST) oy (GOg0x0
pole 5o g sladl L plme slagiae )3 (aelysd (S gyeaf Lwgs ool sl i S L Jos
XEO-YYY :(F)D g

‘09.:)‘)53 C)IB 4.:; sé )Le,c .“”\V L 460‘)-0 9 - S)H&P ‘.J ‘Gé.z.w o.SJLw [ S‘SM «0 s@‘)ﬁo
FO-0A ()Y (Siiy olS jo g Slidsd . o9l GlalS bl lawes

Crdgw Sy 5 edsd bLIL IWAA o (gt o 9 .z (ol (p (diga—igeo
s lomn oS g Jloains ogiw s o St g 5l sal la> Pseudomonas syringae pv. Syringae
AO-AA :(V)FD alS

.“"ﬂ' .‘ G)H«s{w 9 .‘.O 5?&[&& €) ‘)U:}Ola ‘.P.C 6°°‘}&0 s.‘.‘.’o “.’AR‘.MJ‘SM Gg‘,’u € ) 6‘;‘»9
Obia)) iy 3155 55 g 53 JoSlS Ll 51 (8 &S S 5l (58 i 2 05l 3
DOY-0FF 7 (VP ils

Abdul-Aziz, H., Omran, A. and Zakaria, W.R. 2010. H,O; oxidation of pre-coagulated semi aerobic
leachate. International Journal of Environmental Research 4(2): 209-216.

09


http://dx.doi.org/10.29252/fsct.16.97.29

bl Sl S Jale (6551 03, 2815 s LS (slao las 30

Abu-Lafi, S., Odeh, I., Dewik, H., Qabajah, M., Hanus, L.O. and Dembitsky, V.M. 2008. Thymol and
carvacrol production from leaves of wild Palestinian Majorana syriaca. Bioresource Technology 99(9):
3914-3918. https://doi.org/10.1016/j.biortech.2007.07.042.

Amiri, H. 2007. Chemical composition and antibacterial activity of the essential oil of Allium jesdianum
Boiss. and Buhse from lIran. Journal of Medicinal Plants 6(1): 39-44. https://dor.isc.ac/dor/20.
1001.1.2717204.2007.6.21.6.7.

Atmani, F., Sadki, C., Aziz, M., Mimouni, M. and Hacht, B. 2009. Cynodon dactylon extract as a
preventive and curative agent in experimentally induced nephrolithiasis. Urological Research 37(2): 75-
82. https://doi.org/10.1007/s00240-009-0174-8.

Bachir, R.G., Boudali, T. and Hakem, O. 2020. Antifungal activity of five commercial extract against
Alternaria alternata. Journal of Biotechnology Research 6(8): 98-103. https://doi.org/10.32861/jbr.
68.98.103.

Bahraminejad, S., Asenstorfer, R.E., Riley, I.T. and Schultz, C.J. 2008. Analysis of the antimicrobial
activity of flavonoids and saponins isolated from the shoots of oats (Avena sativa L.). Journal of
Phytopathology 156(1): 1-7. https://doi.org/10.1111/j.1439-0434.2007.01309.x.

Bakkali, F., Averbeck, S., Averbeck, D. and Idaomar, M. 2008. Biological effects of essential oils—A
review. Food and Chemical Toxicology 46(2): 446- 475. https://doi.org/10.1016/j.fct.2007.09.106.
Bhat, R. 2021. Bioactive Compounds of Allium Species. In: Murthy, H.N. and Paek, K.Y. (eds.). Bioactive
Compounds in Underutilized Vegetables and Legumes. Reference Series in Phytochemistry. Springer,

Cham. https://doi.org/10.1007/978-3-030-57415-4_17.

Cacique, 1.S., Barbosa, E.S., de Pinho, G.P. and Silverio, F.O. 2020. Maceration extraction conditions
for determining the phenolic compounds and the antioxidant activity of Catharanthus roseus (L.) G.
Don. Ciéncia e Agrotecnologia 44: e017420. https://doi.org/10.1590/1413-7054202044017420.

Chaieb, K., Hajlaoui, H., Zmantar, T., Kahla-Nakbi, A.B., Rouabhia, M., Mahdouani, K. and
Bakhrouf, A. 2012. The chemical composition and biological activity of clove essential oil Eugenia
caryophyllata (Syzigium aromaticum L. Myrtaceae): a short review. Phytotherapy Research 21: 501-
506. https://doi.org/10.1002/ptr.2124.

Colié, S., Zec, G., Nati¢, M. and Fotiri¢-AKksi¢, M. 2019. Almond (Prunus dulcis) oil. Pp. 149-180. In:
Ramadan, M. (ed.). Fruit Qils: Chemistry and Functionality, Springer. https://doi.org/10.1007/978-3-
030-12473-1_6.

De Araujo, G.G., Rodrigues, F., Gongalves, F.L.T. and Galante, D. 2019. Survival and ice nucleation
activity of Pseudomonas syringae strains exposed to simulated high-altitude atmospheric conditions.
Scientific Reports 9(1): 7768. https://doi.org/10.1038/s41598-019-44283-3.

Dulla, G.F., Krasileva, K.V. and Lindow, S.E. 2010. Interference of quorum sensing in Pseudomonas
syringae by bacterial epiphytes that limit iron availability. Environmental Microbiology 12(6): 1762-
1774, https://doi.org/10.1111/j.1462-2920.2010.02261.x.

Gholamnezhad, J. 2019. Effect of plant extracts on activity of some defense enzymes of apple fruit in
interaction with Botrytis cinerea. Journal of Integrative Agriculture 18(1): 115-123.
https://doi.org/10.1016/S2095-3119(18)62104-5.

Gholamnezhad, J., Sanjarian, F., Mohammadi Goltapeh, E., Safaei, N. and Razavi, Kh. 2016. Effect
of salicylic acid on enzyme activity in wheat in immediate early time after infection with
Mycosphaerella graminicola. Scientia Agriculturae Bohemica 47: 1-8. http://dx.doi.org/10.1515/sab-
2016-0001.

Ivanovié, Z., Stankovié, S., Zivkovié, S., Gavrilovié, V., Koji¢, M. and Fira, D. 2012. Molecular
characterization of Pseudomonas syringae isolates from fruit trees and raspberry in Serbia. European
Journal of Plant Pathology 134: 191-203.

Lopez, M.M., Llop, P., Olmos, A., Mcro-Noales, E., Cambra, M. and Bertolini, E. 2009. Are the
molecular tools solving the challenges posed by detection of plant pathogenic bacteria and viruses.
Current Issues in Molecular Biology 11: 13-46.

Mohsenzadeh, S. 2024. A Short Review of Allium jesdianum Boiss. and Buhse (Amaryllidaceae). Herbal
Medicines Journal (in press).

Naeini, A., Yaraee, R. and Shokri, H. 2020. Antifungal and immunomodulatory activity of Allium
jesdianum Boiss extracts. Journal of Herbmed Pharmacology 9(1): 75-80.

Prusinowska, R. and Smigielski, K.B. 2014. Composition, biological properties and therapeutic effects
of lavender (Lavandula angustifolia L.). A review. Herba Polonica 60(2): 56-66.

Radjabian, T., Hosseinpur Yektaei, Z., Naghizadeh, M.M. and Ghazanfari, T. 2022.
Immunomodulatory impacts of bulbs extracts from five Allium species on IFN-y, IL-4, and IL-11.
Cytokines and Immunoregulation 4(2): 91-100.


https://doi.org/10.1016/j.biortech.2007.07.042
https://dor.isc.ac/dor/20.%201001.1.2717204.2007.6.21.6.7
https://dor.isc.ac/dor/20.%201001.1.2717204.2007.6.21.6.7
https://doi.org/10.32861/jbr.%2068.98.103
https://doi.org/10.32861/jbr.%2068.98.103
https://doi.org/10.1111/j.1439-0434.2007.01309.x
https://doi.org/10.1007/978-3-030-57415-4_17
https://doi.org/10.1590/1413-7054202044017420
https://doi.org/10.1002/ptr.2124
https://doi.org/10.1007/978-3-030-12473-1_6
https://doi.org/10.1007/978-3-030-12473-1_6
https://doi.org/10.1038/s41598-019-44283-3
https://doi.org/10.1111/j.1462-2920.2010.02261.x
https://doi.org/10.1016/S2095-3119(18)62104-5
http://dx.doi.org/10.1515/sab-2016-0001
http://dx.doi.org/10.1515/sab-2016-0001

VE Y Jlo o) o)lads O ol (0 9,15 (S oS

Rahimi, S. and Madani, M. 2015. Evaluation of different concentrations of ethanolic extract of Allium
jesdianum on humoral immunity in infected mice with Candida albicans. Journal of Medicinal Plants
4(1): 23-29.

Samavatian, H. 2006. Identification and distribution of bacterial disease agent of almond tree canker in
Isfahan province. Acta Horticulturae 726: 667—671.

Schwartz, E., Tzulker, R., Glazer, 1., Bar-Ya'akov, I., Wiesman, Z., Tripler, E., Bar-llan, I., Fromm,
H., Borochov-Neori, H., Holland, D. and Amir, R.J. 2009. Environmental conditions affect the color,
taste, and antioxidant capacity of 11 pomegranate accessions' fruits. Journal of Agricultural and Food
Chemistry 57(19): 9197-9209.

Shariatifar, N., Shoeibi, S., Sani, M.J., Jamshidi, A.H., Zarei, A., Mehdizade, A. and Dadgarnejad,
M. 2014. Study on diuretic activity of saffron (stigma of Crocus sativus L.) aqueous extract in rat.
Journal of Advanced Pharmaceutical Technology and Research 5: 17-20. https://doi.org/10.4103/2231-
4040.126982.

Shila, S.J., Islam, M.R., Ahmed, N.N., Dastogeer, K.M.G. and Meah, M.B. 2013. Detection of
Pseudomonas syringae pv. lachrymans associated with the seeds of cucurbits. Universal Journal of
Agricultural Research 1(1): 1-8. http://dx.doi.org/10.13189/ujar.2013.010101.

Sodaeizadeh, H., Rafieiolhossaini, M. and Van-Damme, P. 2010. Herbicidal activity of a medicinal
plant, Peganum harmala L. and decomposition dynamics of its phytotoxins in the soil. Industrial Crops
and Products 31(2): 385-394. https://doi.org/10.1016/j.indcrop.2009.12.006.

Sowndhararajan, K., Joseph, J.M. and Manian, S. 2013. Antioxidant and free radical scavenging
activities of Indian Acacias, Acacia leucophloea (Roxb) Willd., Acacia ferruginea DC., Acacia
dealbata Link. and Acacia pennata L. Willd. International Journal of Food Properties 16(8): 1717-1729.
https://doi.org/10.1080/10942912.2011.604895.

Soylu, S., Yigitbas, H., Soylu, E.M. and Kurt, S. 2007. Antifungal effects of essential oils from oregano
and fennel on Sclerotinia sclerotiorum. Journal of Applied Microbiology 103: 1021-1030.
https://doi.org/10.1111/j.1365-2672.2007.03310.x.

Tabatabaei-Yazdi, F., Alizadeh-Behbahani, B., Vasiee, A.R., Mortazavi, S.A. and Tabatabaei-Yazdi,
F. 2016. Antifungal activity of extracts Biarum carduchorum (Kardeh) on Aspergillus fumigatus and
Penicillium expansum in vitro. Zahedan Journal of Research in Medical Sciences 18(4): e6464.
https://doi.org/10.17795/zjrms-6464.

Tariqg, S., Wani, S., Rasool, W., Shafi, K., Bhat, M.A., Prabhakar, A. and Rather, M.A. 2019. A
comprehensive review of the antibacterial, antifungal and antiviral potential of essential oils and their
chemical constituents against drug-resistant microbial pathogens. Microbial Pathogenesis 134: 103580.
https://doi.org/10.1016/j.micpath.2019.103580.

Tribelli, P.M., Lujan, A.M., Pardo, A., Ibarra, J.G., Fernandez Do Porto, D., Smania, A. and Lopez,
N.I. 2019. Core regulon of the global anaerobic regulator Anr targets central metabolism functions in
Pseudomonas species. Scientific Reports 9(1): 9065. https://doi.org/10.1038/s41598-019-45541-0.

Vakili, S., Shabaninejad, Z., Ameri, M., Ebrahiminezhad, A., Shojazadeh, A., Safarpour, H., Khalaf,
N. and Noorozi, S. 2022. Green synthesis, characterization and antibacterial activity of silver
nanoparticles by Biarum chaduchrum leaf extract. Applied Physiology 128: 241.
https://doi.org/10.1007/s00339-022-05384-5.

Wahab, B.A.A., Alamri, Z.Z., Jabbar, A A., Ibrahim, A.A.l, Almaimani, R.A., Almasmoum, H.A.,
Ghaith, M.M., Farrash, W.F., Almutawif, Y.A., Ageeli, K.A., Alfaifi, S.M. and Alharthi, R.F.
2023. Phytochemistry, antioxidant, anticancer, and acute toxicity of traditional medicinal food Biarum
bovei (Kardeh). BMC Complementary Medicine and Therapies 23 (1): 283. https://doi.org/10.1186/
$12906-023-04080-y.

Zuzarte, M., Gongalves, M.J., Cavaleiro, C., Canhoto, J., Vale-Silva, L., Silva, M.J. and Salgueiro, L.
2018. Antifungal activity of lavender essential oil against Botrytis cinerea. Industrial Crops and

Products 124: 331-337. https://doi.org/10.1016/j.indcrop.2018.05.032.

7


https://doi.org/10.4103/2231-4040.126982
https://doi.org/10.4103/2231-4040.126982
http://dx.doi.org/10.13189/ujar.2013.010101
https://doi.org/10.1016/j.indcrop.2009.12.006
https://doi.org/10.1080/10942912.2011.604895
https://doi.org/10.1111/j.1365-2672.2007.03310.x
https://profdoc.um.ac.ir/list-magname-Zahedan%20Journal%20of%20Research%20in%20Medical%20Sciences.html
https://doi.org/10.17795/zjrms-6464
https://doi.org/10.1038/s41598-019-45541-0
https://doi.org/10.1007/s00339-022-05384-5
https://doi.org/10.1186/%20s12906-023-04080-y
https://doi.org/10.1186/%20s12906-023-04080-y
https://doi.org/10.1016/j.indcrop.2018.05.032

Applied Plant Protection, Vol. 13, No. 1, 2024

The effect of plant extracts on reducing the growth of almond bacterial canker agent
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ABSTRACT

Almond is native to Central Asia and Iran and one of the most important garden crops in the country and has an
important place among the garden crops in the country, especially in the western part of the country. Bacterial canker
disease caused by Pseudomonas syringae pv. syringae is also known as bud blast disease and blossom blast disease.
Given the importance of this disease and the need to fight it correctly and systematically, the present study was
conducted with the aim of investigating the effect of plant extracts including Lavender, Biarum and Michael Hoog on
reducing the pathogenicity of the bacteria P. syringae pv. syringae and introducing an effective and practical
concentration of plant extracts in a laboratory test. The test was performed on Nutrient Agar culture medium and after
the bacteria were cultivated, wells with a diameter of three millimeters were created in the middle of each Petri dish
on the culture medium and about 10 microliters of each extract were poured into each well. Sterile distilled water was
used as the control. Three replicates were considered for each extract. The concentrations of aqueous and alcoholic
extracts were 500, 1500 and 2000ppm. After 48 hours of pouring the extracts into the wells, the growth inhibitory area
around the well was measured, and finally the percentage of control of each extract compared to the distilled water
control was calculated. The results show that the best inhibitory effect among the aqueous extracts was related to the
aqueous extract of Lavender with a concentration of 2000ppm with an inhibitory effect of 82.45%, and the aqueous
extract of Michael Hoog with a concentration of 500ppm with an inhibitory effect of 29.68% had the least inhibitory
effect on the bacteria P. syringae pv. syringae in vitro condition; The best inhibitory effect among alcoholic extracts
was related to the ethanol extract of Lavender with a concentration of 2000ppm with an inhibitory effect of 84.12%,
and the ethanol extract of Michael Hoog with a concentration of 500ppm with an inhibitory effect of 34.12% had the
lowest inhibitory effect on the P. syringae pv. syringae in vitro conditions; all treatments used in this study were
statistically better than the control treatment. The findings in this study showed that the plant extracts used in this
study have inhibitory properties against the bacteria that cause bacterial canker in laboratory conditions, so by finding
formulations of plant compounds such as extracts, they can be used as substitutes for chemical compounds that have
less herbicidal properties, fewer environmental risks, and guarantee human and environmental health against these
bacteria.
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