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Figure 1. Comparison of the mean effect of different concentration of chitosan and control on induction of
resistance in wheat against powdery mildew disease


http://dx.doi.org/10.29252/jcb.11.32.124
http://jcb.sanru.ac.ir/article-1-896-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-31 ]

[ DOI: 10.29252/jch.11.32.124 ]

WY

Solew A3y el cel sl o 6, S )low (g9, &
P PRI 45 ol il e a8 wialy slis liol e
cel Fusarium graminearum a4 o3¢l (slapas
Solow (89) SS0d g3y 3 03)5 0 olS Cunglio 38l
LELQL}?S9)'-): S A 0dld ul*“’ P ol:S 89y SP% gS.\».n.m
Jds gilew oM ials 5 Cwglio dbwl ;3 PRI-b
89y o.\,i}inl;u’l dl.muu.aa”_» C’L" Ored (Y’\) VoY
Ll Sl b losd cog 915 (o S (glon
Oiall oasyles ol 3 PRI o5 ol o b lis
Do cpl pd odel Condsdy gl sliwly > a5 (F5) Wb e
Sl 59y (V) ohlSen 5 Sl Cliios b bl o
PPRID 45 o a8 cusl oaly lis paiS  daw Sauduw
3 e g bl Sogll 5l e adgl lebe e
A & ((S9l] ) g el VF) )6 ales sl o
2 () oo g (uwome (OB sy 0 395 Cudgigy e
abgs ool coMb Jole )8 (g9, oadplnil Buios
Gl 5sS b oddilog LS 3 a8 waly L pus
ol 00 D! oluiST Seatinw Cwglie jd ()l xe
s Cupid slaos oo gy & o adss
B 4 oyl Ls cmedie ol ,» Lipoxygenase
& ub ol «wd S pbol Pythium aphanidermatum
FA 5 YF olej ool 3 oligiS i sacdile
ol 5 laoj ol ol Gl el (Sogl ) o el
NS 3 05 onl Age G 4 plgiee |y JAS ol L gl
Solow ol pl ) paS ) Cuaglie Wl 4y Lol (sl
Sl paS £ pituw P PRI 5,605 id ol cod
(F7) OhlSen 5 () bawgs (o S 3585 51 (655 5k
Oliee & Cuwl 00y (L Gladss piomen (Casl ol Aol
I pde @9 S & palie 9> pB)l )0 5 ol ol

{FY) ool o & b )

WAA liane) /XY o)l [pm3ily Jlo [ ely5 ool Mol asliiangy

o) ol $oxI Ot
gd s U]

el Jols gl )3 Blal Sy g4 292 pie
S5 &S Cusln ST g olats] sximd Ll csgd
93 gl WS Wb 1) Sl 050 () (eolaidl
PR5 5 PR2 PRI Actin c¢layy sl PCR &Y guamo
(Y JS) 392 YYIAR o VAIAY QIAA YVIAE 3905 o iy
PRI 05 ol 595! Oyt

PRI 5 ole olise &8 5l oLt 0 oo (y @l
4 &5 lod ol atidly Lisli8l Kg) 0ud jles LS 5
oblS 5> 0 rl ol Ol 2980 oaalie Y JSS 5
sebls oo geen 5 (ljgiS b oadylas 5 JuS
oL o> O e )0 1y (gl dme glas )558" caliseo
sobdy oad)lo (LS )3 0 plo (ol L9y wind e
Ol 85 (psboas e JymS oS 1 jur ()l e
2 S5 o gl clelo ploan ) 05l oo G158
& S plp VIFE (lig8 5 3 28 (e YO il
aabdl lised Lisli8l Wgy ol bl JpS oblS
395 e yiShs 4 (Sl 5l L celo WYy g aushy
obls » ol gl ol » Sdsy) Ol e
olej il YYIYF 12) 05 505 e YO+ clale | osdylag
ke O rchale iy plo Gl ol ABb e S8
sl ol QI Ol Ll sl olo 55 598 5
FoS gl )3 pS e YO Bl b anglie > el oyl
» PRI o5 lp ol Oz 0o pVb cale )3 ddlbies
S5 e el WY g 1 a8 e YO clale
A odalin

b oboye lodsn jboeg)S PRI (lapuyy
Foo Slen slid g9y Ygem o Wil lics)len
lolid (o jon Lol Jos (355 ) 95lo Lol sirn
i b 3 (17) o, Ken 5 sbllabs (YA) ol o0
coosiime S L b piew cpl & Ndowy dond opl 4 245

PR1 gene
1700000 1400000
T \
i N g 1200000
T 1300000 &
5 A 1000000
% 1100000
@ w00 y -
3 ;
£ 0o 4 )
§ so000 = 4,/ 00000
300000 o= ————————
T 200000
10000 0 =
o 00 0 600 80 %00 050 5 o 5 0 w80 w0 o
1600000 |
o 10000 |
& 1900000 |
5 1ooa0 1200000 |
B oo oo |
© |
$  eomon w0000 |
4 000000
§ w00 s
-1 00000 P
— sowon |
50

700 0 200 850 %00

Temperature (°C)

sl ge 5 350 )F ol iS5 orimd s 4 PRS g PR2 PRI ACHN sloyi PCR ¥ gz g sioeie =Y IS0

Figure 2. Melting curves of PCR products for Actin, PR1, PR2 and PR5 which show the specific amplification of the target genes.
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Abstract

Powdery mildew, caused by Blumeria graminis f.sp tritici, known as a destructive disease
of wheat worldwide that led to severe crop loss, annually. As chemical control is expensive and
not ecologically safe, application of non-toxic chemicals to induce defense mechanism in plant
host is desirable. In present study, induction of host resistance using chitosan on the expression
of pathogenicity related gene was investigated. The expression rate of PR/, PR2 and PRS5 in wheat
treated with chitosan (0, 250 and 500 mg/L) were examined in factorial completely randomized
design with three independent replications at 5 time courses using Real Time PCR technique Based
on the results, the number of mildew colony in wheat leaves treated with chitosan 250 mg/L was
decreased 42.3% than control. Results of qPCR indicated that in treated plants, the gene
expression were increased significantly after infection, for all three genes. Maximum expression
level of genes were observed at 12 hours after infection. This process was observed slowly in
control plants but in treated plants induction of plant defense genes seemed more faster than
control. Furthermore chitosan 250 mg/L induced plant defense gene more effectively than
chitosan 500 mg/L. The results would support the idea that application of chitosan can play an
important role in inducing systemic resistance in wheat plants against powdery mildew disease.
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