[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

et el e
AR bL"«.vJ.U Y GJLQ.M:" N0 09

2> ISSN YVAV_+5YY 3 g <IN ISSN YV F—aA+ ¥

AL s Silew 55 5 ST S Slexr b S sdes O 5

@ 20.1001.1.27170632.1401.15.2.2.8 (5 59 1l lae t_,.’

#Y . Y. . -
JA}:J"S )J'b CRFIE S
Ol Oy c0los o ils (65558 edSisls (K 5alS 05 S alS Ll (g lawy L)l (5 g2edils =)
Ol 0l 3 Ol 5 ols (65558 0 dSils o K 3alS 05 5 alS bl (g5lay sl -
koolivand@znu.ac.ir
VENCAYA 5 s '@)U AR ERVER 74 EEGI PR '@)U
VA-YF ain

ol

il GlasllS slasl8 Ol Saal 3l L aS ol s 3 Jaes s sdaze SI3IL e Sl Slex ole S
Olae 53 ;x5 Les J2als b il 58l slalslS L;LA)'@@?J ol ol e La3l8 s 5 Olie DS AeStss
Ao b alea 5 O Dl s rman LIS (ole S50 Olpee 5 ALS Gla Sl SuS1 5 SL
o LS ole 55 o (AL L 50l s e O3 bl (ST o b S iley B0 00l )3
Ly ol Solen gl5l 5 olS a0 8 @ ai SIS 5 Sler (2ol 8 80 S (gpm 5 i oo Ldr Gl
i P bl b Sate e S e SIS bl e 5 sl il e Lyl 4 4
Ll i 55 el Ol G anslin L ,S e 03 lame 30 Cou i 4 LS slacslen alisslen i
sl plnil sl tassy loe s dal s o3l prlge Soleny G Loy 30 513 (e sl (6 delisls
22 e W slen S g b 5 528 e 5 e Glag e s e Lo 3 ples D
el ol sy alS sl les 528 5 35 Sl dhﬂbﬁﬁ@\}l@d&» o

SLasl Gl b S alsay of Ol is (aLS sla Silan ( ALS lagbay 1adS glaojly
SlollS

14


http://dorl.net/dor/20.1001.1.27170632.1401.15.2.2.8
https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

D 3 sl S ST s s e S
Loy 01 Ol oS e ul glasals 5LS
Houghton et ) ol 4, YU Sl slac s
Lo S olil pls a4 pesdle 5 cpl (al. 2005
OLalS o it sbas 415 o 5 5o
Laol o OMals 5 el Ko (bl
sles GlallS a3l Ll basl 148
LS e e 5 e 5 T sl Sl
slsr s ol s lasla s, Ol gams s &S
5 0Lk (3 BT JLSis e S 2 e e
ol i s g So s Pl Sl e
Ol Coma= YrO JLL G 355 8 S e S
L S8 e b 8 35k 51 e
Sl e 1 Gl ol s Camax il
Sl g i 5L las 4 55 4 AL e
sosn s b s Gk slaal g5l
OV pame 53 ALS Slaslen 5 SUT b
Coey oml o i Olad g4 slaes (g,sliS
35 dalpt ol en Sledas sl Mo L
.(Trebicki et al. 2020)
Jols S olieoben Sdte gl 4 a5 L
el o am Ll 55 Ol S
BIFEIC RS CUES JURR R (R ST S1owe

Ao

23 ples Dol ol 8 el 5 5

Shdee s Y sds 55l e (e Seolow mhw
ol g )55 b el sl
SUsL Lad a b e 531 7 sl 5 Saead] I3
s hea la s pldl 5 Lalys Of by il
ool g s L8 e gt e S S
BLos G Sl e 5 i 002 2 S
03 5 sk ol Sol - Ol O sen
ST o3 bt el d bl Slaials I
slaed VT Lo 5 oloe Ol Ol ¢ o S
T sl sl el s )5 S e
Lasls ol Ul Jdsa dsd e OUSL e
L3 Olse s clil S ol ol 4 o
Aol b GlOIS 51l e et lid glalnlS
5 Sl e oS sles i gl dies p
3o 095k ol Ol wus s OF o
O b ey Seolw S SO Sw
$lobdS a8 slis il ais s
= = e Sl 05l s s s e
= 03 b edate e el e 503, 5
oS laslE 5l ool cils Aal >

3 e Ol Il a5 sdes s


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

Ve 5 L Ko 3 (g 55T 535 Ll
DS el O s e DI 5 s S e
Dincer ) das o alS | Ly i)l cote 30
Eel oy, S aalshl s b sl (et al. 2013
Sl g PRI Gmen 5 03 55 Rl
Sl L S sba 358 e S ey il
A3 @ ately la S olen L) s 5 S Ol e
b e Sl La D) 5 o3y S e
.(Ghini et al. 2008)
B BB FLl Ol ks

Sl G5 5 e alpn 5 ol S i
4 e ol ras S AL SIS ST 5 elS el
e oS ol S L s S 0 gy
Glodzmy 2oy Gl sl OlalS s s
o=l aols s L Solen o bs sl
o) 5SS w53 5 eSS
pattern-triggered immunity, ) sd_iSo >
Lo Sk L o e J 58050 sla X1 ((PTI
pathogen-associated molecular patterns, )
Ly sl owsd o2 So >o0 asl 5 (PAMP
$Lues S (effector-triggered immunity, ETI)
L b e b Slasely o) bod il Lpd o
aS s e olis Oldlas Lol 148 S PTI

OLalS L3 PTIL L e sl Slusely YU slos

Y

Sl oxler Solen 5 ol Oljs 3525 L
Lol a5 S0s b 5l ol dals &)
ol e sl 5 Sl ¢l p Jasee
A el i 50 ol Dl 5 Olpe AL
Ll 53 S Bl 45 s s Ll
O I A e T
b SIS 5 ol 5 2S5 s 03 Ll e
Lo oS St g clale js 0 S 6, 5ba
dr g NS e DT 025y s 3
ol pls sl an il 1 S lassles
e 5 aled Ol 4 el (S ole
Godate Jalge 4 a8 s 0L Solite STy

.(Velasquez et al. 2018) ol atwols

Sl Gl » 105 i1 elge
S s S5 s e il 5 S
ol e S ST e A S Sl
e dile (Slins bl o e S ST 6
5 S slaaul By s e sl o
Ghini et al. ) 555 o oLS ;3 juc g Ol5
Gold e e SN 8 ks 5 1 .(2008
Jead b aS 555 e sLEDI Sl AL S
@t el cpl a8 L Bl S 0blS s,

sl o OALS (550,40 5 0555 3 Sl 531


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

2 89 (2 A1 (80 5 Lod Ol
s Sbgb

sashms s Ll (ol olen s S
S 5 5SS e 5 2ol Gla s
Aol S, csby s b LU cou b Sl
Lo 5l oS 5 2B sl S oles 51 ol 12
Solows drw 55 Sl 1w 1 2 VL b
A5 Jemily ((Jomes et al. 2012) AS o oal 3
e e Ll S G g L bl ey S
slasss 53 01 Ay Jodly &Sy sba S
sl VL s cmsby Ol S Sl L SLL
el 5 Les Rl foman o058 e iy
Lo Sl 5l 5 o asl s s il sl
4 sla Jow (Chakraborty et al. 2011) 35
JUisl 5 SLasl (isy 53 ASl 5 o okal 345
ECEPRPE I P PSR A P SO [P P S
s |5 OWLS Wl g5 a8 2l 5 ISt
sl das glasl 5 0l b s (o5l
sl Sl g S e A L b slag sl
Pautasso et ) 555 o s len 5 xS o
.(al. 2012

Sl Sk F o faed S Kl ol S
Sole 53 4 sed glp 3L adls U alS

Fusarium culmorum 6La<=lj L (a.i.zf 3 ‘_52.-)\5

Yy

Sl .(Velasquez et al. 2018) das o ol 580,
e o YU gles 53 BT 51 Jolb> cnl b
ETL 5 Loy il deay o 5 4 oJl ol U bl s
ol sl (S Las il 5dl 0l ol
Sles slaeyss gl o Y glales 3 5L
S s 51 i L ol (S Dol S
slabes Lilea S s |, ETI ‘_;LA@LUQM’L__%
G edady 5> Wil o 5 Yy b, YL
Gl S sl UM ETI L ks e Conles
3310 Sde 4 &S e s lT OlaLS Ul
NUECJC S U JOUURVGIU WHPRIE SN (A WP
mitogen-) 3-S5, O sy shud
4 oo (activated protein kinase, MAPK
LSLAL;.’L“')(’L:% Ll iy (g iy 21531 PTI
ash 53 Bl Il Sde ) s PTI e
oLS dd pLl PTI , Les 3l 03l 0L sl oS
Gar 3 VY 5T sl ales 55 e sl
Olee GBI L e A (51U s
slbes &8 ksl s FRKI s WRKY29 el Ol
Sar 3 YO e ol g3lwdlas ol g
MAPK (¢5Lwdla aS Il s ol o s
TY L YA sles 53 Sl oSk f1g22 Lo s
Veldsquez et ) da> . To S O s a2

.(al. 2018


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

o Gl Il o e Los 153l
(extracellular enzyme activity, EEA) J .
L 51l cdld il 3l Sl 5 ol L1083
e s ks S5 i 5] sy
Asile sl S 3y ban Bl o Jls
B-glucosidase (BG)  a-glucosidase (AG)
B-xylosidase s cellobiohydrolase (CBH)
55 .(Looby et al. 2018) 4zl ,1i8 31 5.5 (BX)
3 Ol Sl Ly ol plasdl sl Jasy
3 il )8 s lan o S LS|
Magnaporthea oryzae Alternaria alternate
o=l =3l Wsay Fusarium  verticillioides
Wolf et al. ) cwl abl il olS covlos
2010; Goria et al. 2013; Vaughan et al.
(2014
Ol bl S a5 ks Dladlas
Botrytis =, sla S ey v Cusby 5 Lo
Sl e3ls LS Botrytis fabae s gladiolorum
LAGJG b 2losel Casby g Ly A1 L aS
Sl 5 ol LD T 3 5 edd il
Ol Sl s 45 L (Terefe et al. 2015) ol 4l
S Sl S ST (55 el
oSS ol Rl sl se 5 0o (LS

Jlie jebas 550 o b SHles 3l golaws J x5

Yy

5 &y 5 O 5 Microdochium nivale
asdS gaas s Ll sy ;Gu Loyl b
ol sl 4o S Fusarium graminearum
> (fusarium head blight, FHB) r.)_'f Ay
Lyl 5 00 g 5 Les Aol Jdsan wda
Sl oa S 6 i st o
.(Chakraborty et al. 2011)
St v Golow Ol5s 0l VL?“;‘ Oldles 5b
3 Peronospora manshurica s 45 S S
Ol (Rl i3 L 352 oo (ola Eely L s
woars bl oo Sl e S ST 6o
Sl = sl L;LAV._.Mf'bQ ol Olalhas

Ol ol 3l salwsas Golay Ol Jals

el Sl e lgdey S ST 60
0Ll Dby e (0 ,S AenST (63 Ol e Jaul 53]
35 ol ol aS das e eS|, S s,
Chanda et al. ) 553 o )lan Shals Eels
alS L S ST 65 Ol A58 .(2020
et 03 s S ol Ol
s sl 8l 5 (Phytophthora infestans)
(B-1,3- glucanase) 5L S48 ¥ 5\ Ly 5l
5 B-1, 3- glucanase r-i)j el 53l ol an
Ao e il ) Lag sl am ceslis oLS

.(Eastburn et al. 2011)


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

s-als .(Velasquez et al. 2018) 1L o sl 38!
lime an Los 0 Slee (il 331 Bsas Ol
Jslse sl sl S spume Jale Sy Gl
J—\e) Fusarium circinatum 1=3b |55, Lay
Col Cnl 5 Kan aS o35 (gl o) Sl
5 Uyl dsle bl s sobe ol Uil 5l
S ol 5,k 51 .(Watt et al. 2011)
5 Ss,) Seiridium cardinale 15l W S le
Sl Lo de3ls (S o e OF Lawi 85
Ollsyy, Jals a5 s 555 slac Il (saalsl
ol Laol s als Wlg e les il 58l

.(Garbelotto et al. 2008) Lil aiils ol on

NP2 893 (T S 188 9 d O s 1
P T okw B w99
JUisl calsee By ol 4 La s s
Sl i U JLast baely ol 51 S oS dl e
= SIS Gk Sl s T Sl i el
Sl e Al e La s LS
S SaS e ey s 5l SU Al slagoles
S opdpe 035 e 2k slad s b S
23 b A A Ol o Lo L1580 L
Dl SO s 4 s 314 4 oz bl

4_:@{_'2_: wl.w‘).:.)\..:l Juﬁ\)} eb‘jj'.é\ J«._: i

Y¥

Sl 5l Sole (S ST 63 Rl
s 5038 SN e o 1) S SS
Kybartaité et al. ) J=S o J =8 el (g
(2020
Laol i, 5 s Solen Comer  Los 3G
Golom 53 Ty Tl ol Sdgy 4 e
Puccinia striiformis f.sp. tritici ;| U ey
B sl Sl 31 S5 as (Pst)
Jesle ol 5 Lo cousby cl Oler Sl
s PSt el o S ln 5 O o
S 5 g 3l KlE e s Il S sba
Sl 83 Rl LS (6,8 s solew
Plasmodiophora ;| U >, S (s ley o S
| GO R PR ) U R (.JS 3 brassicae
o e 2 S Glagolen oS LSt 6o
233y S ST 63 S el s
5das ialS 1) SLs and ol 1l5 e Sl
03 sl ol 3l gl 1y el s
.(Ghini et al. 2008) 1S sloul ol ul J>-
RN oéj_ﬂ r\_<.ua 03 S ST s sl
Lgs a0 F. graminearum S ;o 4 r.x_'f
53 0y ) s a1 Olijs ol
D5 il L Sl (o5 g 55,5

oS 55 obew Olpas S 5les o8 sl


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

& g Myzus persicae s ,b 3l (leafroll virus
“ CJLQ ol 5ss oo i Physalis floridana
los &5 das o ol L8 Sldlas S ol en
5035 oS U sy esns Saig oo VL
ol JBE 0 o s e s S8 s
S e JLaEl 3,50 5 Oldlas das e
ai law 45 (banana bunchy top virus, BBTV)
YO s aS sls OLiS Pentalonia nigronervosa
ot o gl s ol Gl peseed a0
=!8l L .(van Munster et al. 2020) .|
Slise o SRS (S ST 65 Ol e
Fuetal. ) sls olas il esdl 055 55 LLs
(2010
o SBlE S ST s RIS L
i oS s 5 PAV-BYDV e 55 S8
Aol e ulslaals L aolis 55 Y7 5l
Cel oS St s ke Aulsl ol e sdle
=l s BYDV oSS Saiid 5 5555 50
S ay poand BB amD ol S ol (S
Matros et al. 2006; Trebicki ) ALils s 1oy s

s s (et al. 2020; Zhang et al. 2015

(peanut stunt virus) PSV .5 el s

sl olis éﬂﬁw} seals Les s, YU L

.(Obrepalska et al. 2015)

Yo

g A e cidime Oladlas 31 sdsl cws
3 oS LSt 83 Olgee (Rl Obses 5 s s
)15 L s SASTy o Sslise 3 Las
Cmax Lo JAu1580 L (Trebicki et al. 2020)
5 Aol o i3l (Bemisia tabaci) Jiw S
SASln e ol en &5 3550 Jlens
Bebber et ) 3 34 dodr bl 4 b o 550 55
G uls 4o ol s Of ol s (al. 2013
oy SO\ B0 5 Sl sl
45 (tomato yellow leaf curl virus) TYLCV
5 Blel oy JUs e 51 il bl
Aregbesola et ) cowl atils 50 w3 (o o5
barley ) s> 5,5 Ss555 s, .(al. 2019
51— (yellow  dwarf  virus, BYDV
Slemd an Ol ol 53 OV e Slacsslany
Olss Loyl ;5 53 s s ol Corer il e
S s L lesen sk s St
ol s ool Jel gleand Sl g A
5 Smly Sl Gl peaees L
s bt iy el gt slaols)
ol Jlds an by obe (nl g 58 SRl ames
.(Chakraborty et al. 2011)
SYL by s a8 canl esls OLAS axdlas 4

potato ) PLRV 5 v sendor g4z ;3 18 5


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

g a5 ) e O gDy shad 53 D sd

.(Amari et al. 2021) 355 rL?L}l

SHL 3 B0 891 21gd 9 T Wl S
AW Sk s

SLag U Ssline Sl sk s b

a3 YV 51 SN0 gles Jle gl 600 g les

L;LAQ}_.N)J‘)VZFQJQl O L

G o 3l el 5 e e Al e S S
GV ObLS s oSL 2ol oL
o=l A4S s e (Kalanchoe blossfeldiana)
O el i Clad Ols s 31 Jdsa oy
S AYL gl copl pesde .ol VIrA 55
(pilus) wsks J25 5 Bl oo a3 YA
= 0 VIr s, ol Jals
s ol el g S ST slany
V_,,.:Jli.a —LesasS tas » OLAS La fash
Pseudomonas syringae ;S 13 ,Les
sanl syt LsLAr_m:.}L(.a 251 ol 36
Sb sz S gl p S T g8 d 5 ot
el Y LS sbde o ool Lol
G 53 S e 5 s 3 e
<o goben ole Posyringae pv. glycinea

phytotoxin ) - 5L S asl ey by w oL SU

\R4

Oloyon sla So 0l 1 Ll e s 5l
Jle gl 31085 Sl 55 olS 55 sz 5e s s
TMV sLa s s o351 5 LS oS Sbej
brome .5, 5 5 (tobacco mosaic virus)
a=,5 YY) 5 Y0 Y2 sbs aw 45 1, mosaic virus
53 TMV St S5 g (535 513 o gk
23 GARAS e b s a3 VY (Gles
JLep a5 (Fuetal 2010) 58 35 5 olS
potato ) PVX oy, 53 4 o35l (6,505 olS
Les il 58 «(potato virus Y) PVY , (virus X
3 s e S e a5 Y
e S p S0 Jle 53 S LA Sl olS
5 TMV PVX gla s s 4 olBus S
5> 0L e 5 (cucumber mosaic virus) CMV
R oA Bl Gl e s a5 VY gl
s S Lo L pl s aS ol oy
.(Jones et al. 2012) L o iol5sl LS s
S YU by 53 s s oS o b
RGN B S Y DT PV E O T OOP L WM
o pla= laeks .S il olS Ju osl s
ol o310 Lo [l 5 el e a2l
ol Kan o Las o das o 530 1 lee
B ‘/-O‘-ﬂ ol s S B Jla]

by e cpl a8 das xS slapss


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

C’L"’ s> 5 Pectobacterium atrosepticum
LG gles a8 sls 0l 01 St s3y gla o
claid= gla Slasely godndy 53 POl
=Uls S Hles ¢ SL s (quorum-sensing)
Hasegawa et ) Aas o L2alS 1 0T ol5gles
AL ool Ol Ly il 53l Lo L(al. 2005
| 8l Acidovorax avenae subsp. avenae
555 &, bl (Schaad et al. 2008) 4ol .
U sbaolen Gl Bl 2lsrs T Sl
s il 3l b Jle sl ol 5138 31 ags SL )
s J 5l SLgla S e 55—
s Ralstonia  solanacearum s\l_» S
Al o ol 3l Xanthomonas  vesicatoria
S 5 gy S Sl s Sl 53 prmas
sy 5 ol S S Sty bl
DLl o3 b & 5 e oK s Codls 5l e
Slems Gl ol glos 2l 33l Ll o il 5l
5 2Blas anls 4S8 508 o S e Ol )
Soles slag sSL 5l b gla edyl s
NUU VRpRCY R O | S e S Lol & 3 gdoes u_::l.f
S s D o e ey Jle
Xylella fastidiosa Jsle L Y oo Soles
sol ol ks o=l JJsa subsp. fastidiosa

(Jones et al. 2012) LU J2uls8) olsa

Yv

oS ;5 by sles s Lis (coronatine, COR
s S el il nl A5 s 5l e sl
S 01 3 a8 codl sl Yol S o
53,0y A& CorS gles & Wl Jolo G)b‘-
53 bsS M sl oY 50 S W5 sl e
SodoS A 55 slady pw aan 3 Lo Lyl
gl ot A ST e sdalin (3 S
sl alms ol ednSud s slaa ;o Sl
.(Jones et al. 2012) coul Cgb o 55 glsa
Ol Jlad s ples Ol LS 4 a5 L

OLE Lo sty (s S 3 5 (sla i
Cowlas e 55 =B Hsba YU sles &5 Wisls
o581 P.osyringae s :SU 4 | M).,\ﬁlﬂ
o Cans OlalS conls il ) des
Foew s 53 Il slonl e o Se 6 S0
e U s s 5 Sl A
e oS bl Jole gla ety
Ol sla Jdsss 5w sl alS slad sl
Aol v"l—“)(’[‘” —= Led (Godoe il aS das e
slags jo It gaba il o Sl
isochorismate synthase ) ICS1 .l a.L..Sr..]a,;
L .(Huot et al. 2017) <—.! (1, chloroplastic
S s Sl Slsply 5 Les D10 4 4


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

S, sba .(Mayer. 2008) A5 Eudorylaimus
LeST 65 Ol il st plal Slalas 3.1
Ul slassl gl Slgls syl ST s o S
Les il l sl = 53 ool andlis 50
Gk a5 oo A5 led (s 455 Olje S sl
53 amdis Les 550 L eds ol sl iolesl
sl S Longidorus macrosoma (gla Sl
L basle Soe deel sy ool L Ul
=35 4 4> 55 L (Somasekhar et al. 2012)
O35 o0 3,108 o OLS (5505508 s Los &S
Olmn iy o055 Ems Rl 31 L as S
Ol Lo s b e SRl 5 e, il
St es gii\_}—é‘ D e i LAQT osles
elyy CokS Gl Jdsay Bl 0 S
Slacas ST 21530 L (oS 055,55 Olee)
Somasekhar ) >,148 o o 3l Ll 5 Ll
(et al. 2012
S ALS 1K1 il 15 glaednNi
S Ol oLS (505 50 Slnis b
- e.sjﬂ J<"J'“"J§ LS 5 s el 3 )ﬁlj
SO2 L 03l Olywe &S ool .5 ;5 Meloidogyne
a8 5t el Jlrs oLS WS Iy il
Ll gamdad (Rl e i el cpl &S

5 ol ol a5 (Colagiero et al. 2012) c—.l

YA

bk i S 69y S sub s Ol Sl

S e Las s S ST (6 Sl
Ll 5 4S 5y e eede S OA
it o L dts 51 ALS Sl Len
5 A, e s At O e 1,108
Shas Jeps cul Bl s Wy slag sl xal
Ol olS S50 5058 ek Lo 5 0T tans 2
ol La oy 505 G b 5l s e s
i STy s s o5 s
S S Sl s das e s |y il
e Ol ol i bl 4 Lagl
Ay S IS e 2l s T Dl
S gles 3 S sba 3K Sl Wl
S YL L 5ok e S Ll Wd ) Gy
S o Sy l_AQT by e s>
.(Somasekhar et al. 2012)

Ly solate sba sty Ll cilise slaa S
Jle gl s o 0L Jaes Ol id 4 s
Scottnema o 4 dad 43 Al I &S
A e e S L Sl saS lindsayae
b Ll i Eudorylaimus .o oS J> s
BAE 0,8 ST Jle 53 e e e 5 L
Sl el Vb sl o535l g s

S |8l 5 S lindsayae <, ol



https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

Ol 2l DT i o8 das e UL
BINEg Lazols ol b s i) 00 o lS
haSl ;S A ST (6 Olpee hl8l 5 ]
e 5 A e Rl AME O gl 50dS
ool bl sl s 5ST g s pd e oS W, il 5
L i 00t o3l 2 e 3 Al e Lo
Koide et al. 1991; ) a—ibL «_ils AMF
o 5dS Ol Lo J2ul53l ((Newsham et al. 1995
Glomus — glaa s L 4 g5y QA5
sls Sl 81|, Glomus mossae s intraradices
.(Heinemeyer et al. 2004)
ol osls LS AMF (6540 5 58 S| oladlas
Ll zoL Sy ez el 5l F e
P vauvi S N SV S ) B W R o R T
Bl b 5> Ayl sLas i L esjail
Ol L el gl S e ks AT
b prsds 455 0 Ol & oo Sles
b A e g il doys 001 Cia
i L Bl e Gler GRL S ety S
29 A A SES RS SR Jlses
el ol b das (2alS |y AMF O sl 5208
G855 0B s L Rl bag 56
4 ¢3Y .(Compant et al. 2013) 5,1 s oL

Sl gl ales 5 Of Ol uis &5 ol SB

Ya

Ll alde oS obis L_gL;av_\,._:jLi,a S0 ol
slall e 3l S Jle Gl ol S 5
3 4SS Coul Mi o5 as b ade olS s e slis
Lycopersicon iy S5 a8 slaas S
5wy Mi 05 355 o 3L peruvianum
Sl 05 rl 31 o S e 1 Kl e 5
o pslie (Spar S L5l 5 e slis sl
Db e sl 4l o ,S Ll 3l 48 EptES
Glabes 53 Mi 05 alacaly 5 o slin Jls ol L

.(Somasekhar et al. 2012) 35, oo o 51 YL

M 2 895 2198 9 2T Ol 3 o7 D1 51
oL b o o (Slopusls 19 50
S o oS A 53 Bl
el SIS S 55 i s sla S
23 Sl S 58 b5l Cumax pl oDl
LS i S AlSt o ckle Al
oy slagoll .(Drigo et al. 2008)
arbuscular mycorrhizal fungi, ) ,¥Y Sy,
w3 3l Glomus Cilises slasi S L yae (AMF
plant growth-promoting ) L, S > 6u€)u
ol iull Lo edsl sl « (fungi, PGPF
A s Sl shsa olS s sdas sl

P e rbu‘ 6[.;502..%_5}.3 @L'I_: .L.S& S8 eL:§


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

B Slesbe 392 69 Sl Jubs I
wur 2 dble 53

sLowl Cslodas sba oles 5 Of Ol s
Ll Soles 5oz 5 oseb 6l ol Laos
Lpd o Olisee 53 (Sasl slmyl 53 YL LIS
fL_.wu,\_JJ_JL:u ,\_.JLGJ_AL&MJ_A‘)} Ll
Jolse 5 olS (iSen » d3slen oS
03 5 S ol mo ol Llaze Sl 5 ke
Sl )l i Lag )l Rl
L3155 o Lay 5B ol a5 Wlesls 0L La jtass,
LS S olew 3l 45 LIS S a5
.(Priyadi et al. 2021)

5ol Ol s a8 eSOl e i gl
s Wl b s s 5l F e sseb 4 2l
TYLCV u‘<’fM—>J§ 35S — S
GNP S ey Sl SASsm o
(tomato brown rugose fruit virus) TOBRFV
tomato ) TOCV S a8 55,05 s ps s
ol s 5L_s S bl . ;> (chlorosis virus
ol il 63, S S oy el 1S
ldlrr bl Sl s =l 55 s s s
13 S Ayt Bleks i
Trebicki et al. ) 45,108 o 505 Ol ol o

(2020

Lol o dde gla i85 S e
LS OLalS = 5 gain; mha L 5158
M (8l (85508 o vk 53 S Al o0
et 3 Al s a olS sty Loy S
Shah et al. ) 554 . PGPF (gdsl S0 &ely
(2021
Fom i ain Los OIS A Ol aS (g shiles
S 013155 L s g 2 5 S S
slos 2w Ol e sba sl oslan el
plant growth-) PGPR _l,L s oL
Cewl sdd jasie (promoting rhizobacteria
Dlee el iy s ol sl Jle [ 5ba
AL Slasely obS 5 slasll 5
Dutta et al. 2010; Wu et al. ) 55 % . PGPR
f30 a4l edle les 112010
5 SN g il Dsline ol RO WKJ
o e LUl 0 a8 Rl e
Sy ey Dl iy Ssline ST S
Burkholderia <30 ) g5, — anllas
el 3l aS sty OLiS PSIN 4 g phytofirmans
ol sl 5208 g am s Fra Ve 5l Les
sl alS 1y (S S hvss 0 s
S 8l o sl Sl S s

.(Compant et al. 2010) <5 5


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

AU L S sl Wi o3 sdoms b oS
Gl an Laol 55,5 el b 5 0T 8L
Sl i e axr s b dle gl o5l L
Sl Ll s (5o gdos ol fl;u'l Sdxte
L. macrosoma s Xiphenema diversicaudatum
Yoo LSy snda a0 S sl 4
S RPN YRR EPC VIR R
slagsbay Sl il S3lse glhls Lawsles
strawberry «arabis mosaic virus .,
raspberry ringspot Jatent ringspot virus
tomato black ring virus in raspberry s virus
Cel Sl b S .(Jones et al. 2009) ol
bl o oL SU glag len 3555 5 o5
sl Sl ol s cl ol s 50 A i
3 A. avenae subsp. Aveane (R. solanacearum
s S slai SU aS Burkholderia glumea
O=h e Lo R L b aso
Sharma et al. ) 4oL o oli3l 50 Lag =SL
(2019
Olpmr L5 oo Jams 1S ST (63 53 oS
o ol een g das a5 | S e
(plmesdle 3 b o0 g U Cumar 5 s
53 S s S aS] s clile )

Sals el cul S bl Ll s

bl

Co e g5 o L il 3l s G, b
red s s Rl 55 s sl e
L gla e O L 4 e LS el
s s Gl st s B S el
53 ol Salise wsns 4 )] SLs olalS
RHRUPR U SN DU L U TPIUN
S e Sl el pusndr 4o 55 YT (gles
DI g S 9 O )3 (8397 4 3
52 00 ben 53 eds Sl oas opl 5 A2
Sl aJlzs .(Jones et al. 2012) c—wl o0
Gl ol 3l as s e 0l a8 LT
o9 ——— 5| PepMV-Spl13 s PepMV-PS5
el & slate (pepino mosaic virus) PepMV
O e (G453 Y0 gles s JﬁL‘)T oyl sk
o351 s s a3 a4 olS WS gL
S5 S Ol s Rl Jsas st
Lo B s slaklr e s s
.(Alcaide et al. 2021)
IS WA UUR OURIGE] VO S SN €| IGEY SOVES SR
Sobes 5 0L oL Comax 53 2 5 6305
o Ol s L Jlse gl o s dal g sdalis
43 Diplodia sapinea G)l_’e g 5 sdal 34

Burdon et al. ) c—ul asly olisl 50 W

el Wl o L 51531 o b 51,2020


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ C}t.w.:u A GJLQ.-: N0 [PEL) ‘;;:‘vvd..} ‘_;..Q.:‘ dqu"

e s i JUsl 5 Oloyen sla So 4T 550
L e e a
B P P - STy %
OLSl aS g sba coul oS olds i
Soles Jolie 55 oLS olos i cinls
S S ol pal pen 355 48 3518 s
5 bl pibse ad e OLalS 5 soles
ol dm by bis claS L ol sl W)
5 e Bl pd ps ad eSS e s5u0LS
prata |y edd W8 dpame DodS LS
sl fags sob aas s cal sl e
il el b e 50 S sl s O et
St A8 e 5 LU S ol A2
g o Lol s @l
slal s 5 S Sl il S ol
s (slOS sl il asle (gles 28
plaS o ol OBk 5 e 550 cles S0l s
‘Lﬁrbslvﬁpdd@\ﬁﬁ\ijdiwﬂg
S0aLaS e 53 1y gadane Ol S Wl S e
Moy 2 Jls Ll s 4 a5 Les Jlesl
03,5 oS slp Ll BB 5 b J el 058
s Gl Lo Sl 51 22U ool Ol

NG Ca-;-&-hl 6‘)‘-’)6}}%

Yy

O Gzt oS 558 bt 3 Jsloe 05mS| o
L Gdme Gdnn slpe Sl 5 oS 5 53 i
Fe?'/" s Mg? Ga*" chls ab (Sl s
SKan (daa 3lge 5 O3S e Ol ks ol
5 S Ly 3 i Sl 6,50 S o
Al S Sl Ll ises
Proerppm oay oS AST s Sl 4SSl
S ol Rhizobium Lo ,SLs Oy ds
s G, bl (Li et al. 2014) s, 3
S| 6 ialpdl 48 was e olis b iules]
Cmmez = G55 Forppm Ol 4y (0 S
Griiter et al. ) >l S 55 35> 00 lag SSU

.(2006; Muelleret al. 2015

Goosl—iS Ny ams U J& 5 53

P P N I WP S P NG PR U
Foday Lol 5 alen 5 O Sk galis
Ol edd 2 Od 3503 oo s ol O
3 Y e 5, Sles (55,08 el
2505 ol LS Sl 5 oLS ol
slagslns 355 53 glsa 5 ol Ol ois

WlS s s ms chle 5 S0 G b sl e s


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

References &bo S 58

Alcaide C, Sardanyés J, Elena SF, Gémez P. 2021. Increasing temperature alters the within-host
competition of viral strains and influences virus genetic variability. Virus Evolution. 7: 1-10.

Amari K, Huang C, Heinlein M. 2021. Potential impact of global warming on virus propagation in
infected plants and agricultural productivity. Frontiers in Plant Science. 12 : 4-7.

Aregbesola OZ, Legg JP, Sigsgaard L, Lund OS, Rapisarda C. 2019. Potential impact of climate
change on whiteflies and implications for the spread of vectored viruses. Journal of Pest Science. 92: 381-
392.

Bebber DP, Ramotowski MA, Gurr SJ. 2013. Crop pests and pathogens move polewards in a warming
world. Nature Clim Change. 3: 985-988.

Burdon JJ, Zhan J. 2020. Climate change and disease in plant communities. PLoS biology. 18:111-130.

Chanda A, Maghrawy H, Sayour H, Gummadidala PM, Gomaa OM. 2020. Impact of climate change
on plant-associated fungi. In climate change impacts on agriculture and food security in Egypt Springer,
Cham. 83-96.

Chakraborty S, Newton AC. 2011. Climate change, plant diseases and food security: an overview. Plant
pathology. 60: 2-14.

Colagiero M, Ciancio A. 2012. Climate changes and nematodes: expected effects and perspectives for
plant protection. Redia. 94: 113-118.

Compant S, van der Heijden M, Sessitsch A. 2013. Soil warming effects on beneficial plant-microbe
interactions. Molecular Microbial Ecology of the Rhizosphere. 1: 1045-1054.

Compant S, Van Der Heijden MG, Sessitsch A. 2010. Climate change effects on beneficial plant—
microorganism interactions. FEMS Microbiology Ecology. 73: 197-214.

Dutta S, Podile A R. 2010. Plant growth promoting rhizobacteria (PGPR): the bugs to debug the root
zone. Crit. Rev. Microbiol. 36: 232-244.

Dincer I, Colpan CO, Kadioglu F. 2013. Causes, impacts and solutions to global warming. Springer
Science . Business Media. 3-37.

Drigo B, Kowalchuk GA, Van Veen JA. 2008. Climate change goes underground: effects of elevated
atmospheric CO 2 on microbial community structure and activities in the rhizosphere. Biology and
Fertility of Soils. 44: 667-679.

Eastburn D, McElrone A, Bilgin D. 2011. Influence of atmospheric and climatic change on plant—
pathogen interactions. Plant Pathology. 60: 54-69.

Fu X, Ye L, Kang L, Ge F. 2010. Elevated CO2 shifts the focus of tobacco plant defenses from
cucumber mosaic virus to the green peach aphid. Plant, Cell & Environment. 33: 2056-2064.

Garbelotto M. 2008. Molecular analysis to study invasions by forest pathogens: examples from
Mediterranean ecosystems. Phytopathologia Mediterranea. 47: 183-203.

Ghini R, Hamada E, Bettiol W. 2008. Climate change and plant diseases. Scientia Agricola. 65: 98-107.

Griiter D, Schmid B, Brandl H. 2006. Influence of plant diversity and elevated atmospheric carbon
dioxide levels on belowground bacterial diversity. BMC Microbiology. 6: 1-8.

Goria M M, Ghini R, Bettiol W. 2013. Elevated atmospheric CO2 concentration increases rice blast
severity. Tropical Plant Pathology. 38: 253-257.

Hasegawa H, Chatterjee A, Cui Y, Chatterjee AK. 2005. Elevated temperature enhances virulence of
Erwinia carotovora subsp. carotovora strain EC153 to plants and stimulates production of the quorum
sensing signal, N-acyl homoserine lactone, and extracellular proteins. Appl Environ Microbiol. 71: 4655—
4663.

ry


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ bl:....:L? A GJLA.-: N0 [PEL) ‘;;:‘vvd.} ‘_;.vé.ﬂ d;,.c"

Heinemeyer A, Fitter A. 2004. Impact of temperature on the arbuscular mycorrhizal (AM) symbiosis:
growth responses of the host plant and its AM fungal partner. Journal of Experimental Botany. 55: 525-
534.

Heinemeyer A, Ineson P, Ostle N, Fitter AH. 2006. Respiration of the external mycelium in the
arbuscular mycorrhizal symbiosis shows strong dependence on recent photosynthates and acclimation to
temperature. New Phytol. 171: 159-170.

Houghton J. 2005. Global warming. Reports on progress in physics. 68: 1343- 1363.

Huot B, Castroverde CDM, Veliasquez AC, Hubbard E, Pulman JA, Yao J, Childs KL, Tsuda K,
Montgomery BL, He SY. 2017. Dual impact of elevated temperature on plant defense and bacterial
virulence in Arabidopsis. Nature Communications. 8: 1-12.

Jones RA, Barbetti MJ. 2012. Influence of climate change on plant disease infections and epidemics
caused by viruses and bacteria. Plant Sciences Reviews. 22: 1-31.

Jones RA. 2009. Plant virus emergence and evolution: origins, new encounter scenarios, factors driving
emergence, effects of changing world conditions, and prospects for control. Virus Research. 141: 113-
130.

Kazan K. 2018. Plant-biotic interactions under elevated CO2: A molecular perspective. Environmental
and Experimental Botany. 153: 249-261.

Koide RT. 1991. Nutrient supply, nutrient demand and plant response to mycorrhizal infection. New
Phytologist. 117: 365-386.

Kybartaité J, Sernaité L, Rasiukevi¢iaté N, Valiuskaité A. 2020. Plants and fungal pathogens under
climate change, a review. Augalai ir jy Patogenai Klimato Kaitos Kontekste, Apzvalga. 16: 37-54.

Li CR, Wang WK, Deng HZ, Zhao XH, H an F, Wang R. 2014. Effects of elevated carbon dioxide on
soil bacterial community structure. In Advanced Materials Research. 1010: 422-428.

Looby CI, Treseder KK. 2018. Shifts in soil fungi and extracellular enzyme activity with simulated
climate change in a tropical montane cloud forest. Soil Biol Biochem. 117: 87-96.

Mayer A. 2008. On Antarctic ice: life at low diversity. Bioscience. 58: 580-585.

Matros A, Amme S, Kettig B, Buck-Sorlin GH, Sonnewald U, Mock HP. 2006. Growth at elevated
CO2 concentrations leads to modified profiles of secondary metabolites in tobacco cv. SamsunNN and to
increased resistance against infection with potato virus Y. Plant, Cell & Environment. 29: 126-137.

Mueller RC, Bohannan BJ. 2015. Shifts in the phylogenetic structure of arbuscular mycorrhizal fungi in
response to experimental nitrogen and carbon dioxide additions. Oecologia. 179: 175-185.

Newsham K, Fitter A, Watkinson A. 1995. Multi-functionality and biodiversity in arbuscular
mycorrhizas. Trends in Ecology and Evolution. 10: 407-411.

Obrepalska-Steplowska A, Renaut J, Planchon S, Przybylska A, Wieczorek P, Barylski J,
Palukaitis P. 2015. Effect of temperature on the pathogenesis, accumulation of viral and satellite RNAs
and on plant proteome in peanut stunt virus and satellite RNA-infected plants. Front. Plant Sci. 6, 903.

Patterson DT. 1995. Weeds in a changing climate. Weed Science. 43:685—700.

Pautasso M, Doring TF, Garbelotto M, Pellis L, Jeger MJ. 2012. Impacts of climate change on plant
diseases opinions and trends. European Journal of Plant Pathology. 133: 295-313.

Priyadi M, Upadhyay P. 2021. Emerging plant diseases under changing climate scenario. In Emerging
Trends in Plant Pathology. Springer, Singapore. 19-31.

Shah A, Nazari M, Antar M, Msimbira LA, Naamala J, Lyu D, Rabileh M, Zajonc J, Smith DL.
2021. PGPR in agriculture: A sustainable approach to increasing climate change resilience. Frontiers in
Sustainable Food Systems. 211.

Y¥


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

" A s Sk s s US1 s 6 xSl b S sdes OIS (Kpd S 5 e

Schaad NW. 2008. Emerging plant pathogenic bacteria and global warming. In Pseudomonas syringae
pathovars and related pathogens—identification, epidemiology and genomics. Springer, Dordrecht. 369-
379.

Sharma S, Hooda KS, Goswami P. 2019. Scenario of plant diseases under changing climate. Journal of
Pharmacognosy and Phytochemistry. 8: 2490-2495.

Somasekhar N, Prasad JS. 2012. Plant-nematode interactions: consequences of climate change. In Crop
stress and its management: perspectives and strategies. Springer. 547-564.

Terefe H, Fininsa C, Sahile S, Fantaye KT. 2015. Effect of temperature on growth and sporulation of
Botrytis fabae, and resistance reactions of faba bean against the pathogen. 1-9.

Trebicki P. 2020. Climate change and plant virus epidemiology. Virus Research. 286: 198059.

van Munster M. 2020. Impact of abiotic stresses on plant virus transmission by aphids. Viruses. 12: 216-
228.

Vaughan MM, Huffaker A, Schmelz EA, Dafoe NJ, Christensen S, Sims J, Allen LH. 2014. Effects
of elevated [CO,] on maize defense against mycotoxigenic Fusarium verticillioides. Plant, Cell
&Environment. 37: 2691-2706.

Velasquez AC, Castroverde CDM, He SY. 2018. Plant-pathogen warfare under changing climate
conditions. Current Biology. 28: R619-R634.

Watt MS, Ganley RJ, Kriticos DJ, Manning LK. 2011. Dothistroma needle blight and pitch canker: the
current and future potential distribution of two important diseases of Pinus species. Canadian Journal of
Forest Research. 41: 412-424.

Wolf J, O’Neill NR, Rogers CA, Muilenberg ML, Ziska LH. 2010. Elevated atmospheric carbon
dioxide concentrations amplify Alternaria alternata sporulation and total antigen production.
Environmental health perspectives. 118: 1223-1228.

Wu Y, Yu X, Wang H, Ding N, Xu J. 2010. Does history matter? Temperature effects on soil microbial
biomass and community structure based on the phospholipid fatty acid (PLFA) analysis. J. Soils
Sediments 10, 223-230. Yeates GW, Newton PCD, Ross DJ. 2003. Signifi cant changes in soil
microfauna in grazed pasture under elevated carbon dioxide. Biol Fertil Soils. 38: 319-326.

Zhang S, Li X, Sun Z, Shao S, Hu L, Ye M, Zhou Y, Xia X, Yu J, Shi K. 2015. Antagonism between
phytohormone signalling underlies the variation in disease susceptibility of tomato plants under elevated
COs,. Journal of Experimental Botany. 66: 1951-1963.

Yo


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html

[ Downloaded from journal ofbiosafety.ir on 2025-12-08 ]

[ DOR: 20.1001.1.27170632.1401.15.2.2.8 ]

"\f'\ bl:....:L? A GJLQ.-: N0 [PEL) ‘;;:nd.} ‘_;.vé.:‘ d?:.é"

The Effect of Global Warming on Distribution Pattern and
Emerging of Plant Pathogens

Parastoo Pouraziz', Davoud Koolivand?”*
1- M.Sc. Student, Department of Plant Protection, Faculty of Agriculture, University of Zanjan, Zanjan, Iran.
2- Associate Professor, Department of Plant Protection, Faculty of Agriculture, University of Zanjan, Zanjan, Iran.

koolivand@znu.ac.ir
Abstract

Global warming is an important phenomenon with many effects on the environment, which is
associated with an increase in greenhouse gases such as carbon dioxide, methane and other gases.
Accumulation of greenhouse gases, increase or decrease in temperature, and change in rainfall all affect
the distribution of plant pathogens and the incidence of disease. On the other hand, by affecting the
carriers of pathogens, climate change can cause them to disperse in a wide area or cause pathogens to
enter new areas. On the other hand, the effect of global warming on plants is different and diverse
depending on the plant species and its pathogens and according to different environmental conditions.
These effects can be harmful, positive or neutral. However, according to the pathogenicity triangle, one of
the central mainstays of the disease rate is environmental conditions; therefore, plant diseases are strongly
affected by the environment; if a sensitive host is placed in unfavorable conditions, it will not be infected
by an invasive pathogen. Based on the conducted research, temperature changes in the environment cause
the emergence of new diseases and the spread or limitation of diseases. This article discusses the essential
effects of global warming on the occurrence and spread of plant diseases in new areas.

Keywords: Temperature, Food Security, Greenhouse Gas, Environmental Factors, Plant- Pathogens.

Ye


https://dor.isc.ac/dor/20.1001.1.27170632.1401.15.2.2.8
http://journalofbiosafety.ir/article-1-474-en.html
http://www.tcpdf.org

