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Table 1: Related characters of proposed defenses genes and sequence of used primers for gene
expression analysis by real time PCR method.

Gene . ' Reverse Primer 5'-3' Accession Refer.ence
. Forward Primer 5'-3 Bt S S e number e
0 v o,y S el SuSR S0 (i & ylac
B-1,3-glucanase CTCGACATCGGTAACGACCAG GCGGCGATGTACTTGATGTTC Y18212 (Bertini et al., 2003)
Chitinase | AGAGATAAGCAAGGCCACGTC GGTTGCTCACCAGGTCCTTC AB029934 (Desmond et al., 2003)
Wheatwin 1-2 CGAGGATCGTGGACCAGTG GTCGACGAACTGGTAGTTGACG AJ006098 (Bertini etal., 2003)
B-Tubulin GCCATGTTCAGGAGGAAGG CTCGGTGAACTCCATCTCGT U76895
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Figure 1- comparison of mycelial growth of F. graminearum in culture medium containing of
meyhylJasmonat with different concentration

A: Fungal colony after two weeks (control). B: Treatment with 200 mg/mL, C: 400 mg/mL and D: 600
mg/mL
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Table 2- Inhibition percentage of mycelium growth of F. graminearum by methyl jasmonat

Inhibition parentage Growth mean (cm) Methyl Jasmonat concentration
S5 o s (€M) by (aSilae ol gasla Jais cililé
0%° 6.22 Control (0)
45%° 2.47 200 mg/L
68%° 2.03 400 mg/L
963%° 0.47 600 mg/L
CV:7.15

a5 903] daw 93 habe T Gl .adils oo Lo jlaal G lu Sane VAT (5 oAy LD () gieu pA Hu Alids g b ulas) -
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Caal ) S5 s (3aS5as a3 b g3 0 bl o e (i) (3 5aake 3 g 59, ©A 59 S jlass 5 4S5 sl iy (Silas Y
1-The numbers with different letters in each column show a significant different between treatments.
This experiment was done by Duncan’s multiple range test at the 1% level.

2- Mean of growth diameter of fungal colony in 7 days after inoculation (cm)m, these results are
related to mean of triplicate experiments
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Figure 2: The change rate of total phenol infected wheat plant to head scab disease under
effect of different concentration of metylJasmon

Oaoidis (Sl 5o slebw alas 5o (Y Jsaa )
sl o a S e £
l;ul.slUSJJJ\J\A:uJJJ

aas 550 L0 Sk o sl GRalK 4 5, le) wals

able gl ef}ﬂ Al 53 ) ae
L ol g ol 5

a5y oo Lalle ala gl mt ol (Lol 5

Haseast J38 oLy aa 35T cullad e ooy e
SlaeaSU8 b aoiil cnllad Gt 5 Juals il
Jaie U oS alal o ol sad sols plias ¥ S 0
At Sy des S 51 e o g sadd Hlas ol sanls
oo sl aald 4 e (slo e il 38 (Sull )
Gl 8l .t sualitie Slar o) 118 L T e llad
J@uam,uﬁbutﬁyuﬁpT&lwu
O cond Sl e oo a Sl £e
sl ol gawla Jsie glachle il g sagll sals

J..\ s.:L\J.A.a.uLs

99 IS o sad Gl Hlasad Sl Jeola wlB G aa s b
sad Hlas HlalS 5o S 8wl 5 4S 0 g g saaliine
Y ebale o g el @l Ghl3sl (Susll 5l aa
wt_héw&ﬂ’u,s:,m‘;uﬂf;guvu
S e Fee
aals 5 Lajlas (5 4o o e Gl53) Gl e

JA @J‘A BLK A N L).u.\“)s‘

Sall good S aas (38 (e 4 uly oLas Sall
C.\—A—ZIK ‘4 K 4:\_4.:4'4‘..3 J‘JU_\M uZuf‘J_i‘ L&;Jé.\.i: {;LAI o8
oialS J8 gl sine loae ((Sasll 3 an 555 0) oley
e slas 5 gl doliie 531 Gas Gaiaeen als lis
...\J‘..Q ER X GJ‘J‘S.AM dm‘ C:u\s.m.u‘.s
Huseasl y 33T Caallad o0 oy 2

w5l et ) Jeala slasals byl s 4u)a3
Las Hla Sy
..La.’bLJL;o GJ‘JUA:A AT gl ls bJJ.ﬂ aals Ls 4‘.«;3‘3.0

o h‘;_ﬂ Ol amad o3 a8l 4 S sy gy



leSAAjéL.\m

Ol S ol s Aliae (glad g, (e oo SlaseS]

=0 e Ol Gy ps 595 B (g0 9550 58099 D90

L oudd jlast 0u glf (5o puiS )3 Jhascusl 3 J9SLIS g Jlasnast S8 oLy Ghaseas) (IS J28 el yf g s —FJ gua

b L Juie Cilids slacils

Table 3- Analysis of variance of total phenol, Proxidase, Gayacol Peroxidase and Polyphenol oxidase
in infected wheat treated with different concentration of methyl Jasmonat

Gayacol Polypheno oxidase Proxidase Total phenol Free down Source of variance
Peroxidase Slascs) J38 L Slaseus] 4 Js Jad 57 da o ) sk aslae
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MethyJasmonat
27.298" 70.356 98.865 0.142"” 2 43943 (591002 33,
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Ttest error
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Coefficient of
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ns, non significant, * significant at 5% and ** significant at 1% probability level.
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Figure 3: The rate of Peroxidase enzyme activity in treated plants with different concentration of
metyl Jasmonat different time intervals after pathogen inoculation, (CO): Infected control.
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Figure 5: The rate of enzyme activity of Gayacol Peroxidase in treated plants with different

concentration of metylJasmonat in different time intervals after pathogen inoculation, (CO): Infected
control
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Figure 6: The results of cDNA synthesis and thermal melting determination of primers for gRT-PCR analysis.
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Abstract

In this research, interaction between Fusarium graminearum and wheat including the change in rate of some
anti-oxidant enzyme activity and expression level of PR2 (b,1-3gluconase), PR3 (chitinase) andPR4
(wheatwin) genes was studied. Tajan cultivar was used in greenhouse and experimental condition in a
completely randomized blocks design with four repetitions. Spraying of aerial parts of plants by methyl-
jasmonat at 200, 400 and 600 ppm concentration was done one, three and five days after inoculation with
fungal spore of Fusarium graminearum (10° spore per milliliter).Also, inhibition effect of methyl jasmonat
on growth of fungal colony was investigated on PDA culture medium.The results showed that the total
phenol production and peroxidase, polyphenol oxidase and guaiacol peroxidase reached to highest level three
days after inoculation at concentration of 600 ppm and reduced significantly 5 days after inoculation. Gene
expression analysis at three days after inoculation time interval showed the highest and lowest expression
level for b, one-three gluconase and chitnase respectively. Assay of growth inhibition effect by
methyjasmonat showed that this material has the highest inhibition activity at concentration of 600 ppm.
These results indicate that exogenous application of methyl jasmonat as chemical inducer to induce plant

resistance against head scab disease could be considered in plant disease management.

Keywords: Inducted resistance, Pathogenesis related protein, Antioxidant enzymes, Total phenol, Real time
PCR.
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