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Table 1. Primers and their nucleotide sequences used in qRT-PCR

o I 55ilS Ll slod
FIVObI F: ACCCTCGCCGACTACAACAT o3 60
R CAGTAGTGGCGGTCGAAGTG
HVNH1L F: CAGGTCGACAACCCTTTCAT 1 60
R: TAAATCCGGCAAGCAGTTTC
HVPR-1b F: GGACTACGACTACGGCTCCA 149 60
R: GGCTCGTAGTTGCAGGTGAT
HVPRS F: TAGAGCTTGCAGCAATGTCGACC 159 60
R: CCTGAGCCCAGCTCGAAG
HVPrx8 F: TGTTCAACAACGACACCACC 1 60

R: CATTCACGTGTCGTGCTAGC

Wby Jusly ol ol d)LoT 4350

ool p (e Ssiw Jole gy Jlie > 9> g
Pz el ¥ edd S5 cla ol shs (e
4, Beecher § Mb-86-5 lacuwigss o ol ol (V) Sy
oolall 558w 40 YA o ¥F IS ol 0 80ke b iy
3o b i 5 4 Rihane-03  Comp-1-71E ¢ julus
5 Cpas ygnle el wlas YA 5 VY IS oDlas
b Vs Ve Y IS ol S0k b i 4 gy
polio ¥ IS 3l 5:Sike b BIR iy chawgio sl
L cwiy 4 AVI/ALtIKE 5 L.1242 Ceres b uis o
SV laspo s VY 5 VY ANF oS slis (0 S0bo
Sl ilosy 4305 4G5k 4 (V) B35 (sslew 4 Caalie
bowie] om Gy ame AMB] dgg Slis 55 odly
Jole & Colus a3 I olus 5985 b awglie ) pglie

ri Gl S 4 oo gl slagull
Als o o wgudi 43 )3 £op3 adlh Yo Skl Jlasl als ye
2555 Al po g (wgmadio a3 VY glod 3 agl Y4 ,uSS
(ogmdas a3 £+ lod )3 42d> 0) ol
Woaly 3JUT

o= (o, 5l ookl b dalllae )90 (slagy oo &9
(V0) 15 dwbro i Jg0,8 3ub (delta-delta)
o — " (ACT (House-keeping gene) - ACT

((é%gene) resson =2

osls 455 ¢ 8,5 plosl 4Bl S5 aw 5 iolejl oyl
Excel 53l oy 3t o90)l g 3ylulkinl Clpsul auwlxe b
85 plo]

Bgh )18 4y g il la ofpif 3 Coln )5

() JS8) 592 (b Sbes

Rian [N +

mahoor R ¥k

Mb-86-5
Beecher

comp-1-71E [ — ¥

Nosrat [ * * ¥
Yousof I * * *

a5

35

G 8

20

10

BRJ§ *+ * ¥

ceres b * * ¥

®rl R
(=]

Avtatiki | £ OF*

genotypes

o 5> GMS) oaimd JLis iy a0 FFF g FF K oo Sade ol 2B L blis )3 g3 cadgs VY (630bye 905l @ils -V S5
Canl o3 +/Y 5 Jo 3 o )3 B
Figure 1. Screening of 11 barley genotypes against
a?ysisof data b 3/ sﬁ

susceptibility. An: t %/Ps<tu ent’s t-test

owdery mildew agent, Bgh display different level of
owed significant

ifference between two genotypes.

0.001=***, P<0.01=**, P<0.05=*).


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/jch.9.22.117 ]

W 9 @lmlen b by log; 5l ol (i ) g (o St Jolo g8 ply )0 9> cuigif dx 5, 8L)8

JW> 4 polue 5 polie cuigif 93 2 13 35 PRS (0 ol
V¥ ol o o) aw o5 €85 Luljdl w9, Bgh 4 (53
Celw cpl 50 ) 395 dldio 4 Siab I jw cele
Vo casp g les g pglie gy 5> PRE (5 ole ol
F95 89> 0F ool ol colo¥F 1 Gy g2 a3l F
Show cloojl plas o ol aw Jo cé)5 iy jo I{
sokr e 3l b duolie )5 polde iyl 0 (Sl
) (¥ JS3) 52 5YL (gl ixe

9 2 3> (Sl ey Sloj loejlys 55 POX (5 ol
VWocele o 5 <8l (bl K9y pylie 5 elas iyl
205 ol Ole e ey 355 Ade 4 mdl I A
Mb-86- [l g} L auslio ;> Ceres pglis coigi;
Py ¥l i (Sl s celo VY Sloj ojb 5 5
(0 JK5) 59 pole 5953

5 Ceres cuigy 9o » NHL 5 ole x5, adlas
) lbadgioy £ 13 sine Lyialjdl orind s Mb-86-5
VE 52 05 ol ole g (Sl jam Sloj o3l ol 53 05
P ol dew & sy 205 zol 4 (Sl I e cele
Olej by Yo £10 Loyt i & olus 5 polie iyl
O NHL o5 ol celo cpl 0 dd dlbre 265 jaw
ol ol ol 5 a9 s G5 Rl ¥ pglie cudgi
9 S5 28 @ Jop gy (Sl aw celo YA 3 5
i3 5] et CRES pylin iy 55 o] glow lipes
¥ JS3) 59t MD-86-5 sl
sl 59y (39l e PRL (] (slacibgiy goos
ol 2 ey Ol gl 4 (S35l Y csles 3 9 8L
93 2 9 Y polie gl )0 i 4 ol aw ojle
0F ol olej w3 9 39 Wl loj plp 0 les
390 ol i )3 gl VIO Ly pglie cuigiy 2 PRI

1 Jss)

Ceres , Mb86-5  cla quisis ;o NHIT -5 Sle #05

0

[}

ol

N

D

12 & T . - . 24
A I RV B m CERES « MBS36-

AN

N
AN

3 I sine B ttEst (ygeil ol 53 BON )6 L (S35)l 51 s MD-86-5 5 Ceres laeisis ,» NHL o oy ¢ =Y S5

Cal 045 asudie ¥FF L dopd /Y e (0 )b dxe MR o * b o yd Opdaw jo (Sloj o)l
I;ia?ure 2. Expression level of NH1 gene in susceptible (Mb-86-5) and resistant (Ceres) barley fgenot;g_)% after
c i

lenging by Bgh at different time courses. Analysis of data by Student’s t-test showed significant

fference

between two genotypes. (P<0.001=***, P<0.05=*).

Ceres y Mb86-5 cla quisij o PRI o5 Sy

,.\
=
) [¥n]

i ' 5L..'.
—
8] [

o

12

p
0 ol T -\‘\

'@i S
.

4o

Sl e e

m CERES ™~ MBB86-5

o3l 2 53 I3 sine BMSI ttESt gl Lbul 5 Bh g )8 L (S35 5| ey MD-86-5 5 Ceres lacisis ,» PRL 55 ol 5 = JS5

Cwl 04 ua.’ﬁhin*** LM).) A cla‘u).) )‘.)L;Lus M 9 * L Aoy [} @a.w 0 LSJLQ)
Figure 3. Expression rate of PR1 genein suscepti ble (Mb-86-5) and resistant (Ceres) barley genotypes after
challenging by Bgh. Analysis of data by Szgci%n&? lt-t&st sgov(\)/%jss g)nlflcant difference between two genotypes.
. :***7 <0.05=%).


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/jch.9.22.117 ]

™ WA lials 1YY ol ot Jlo [islys LS oMol asliiang,
565 Ceres § Mb86-5 s 53 2 PRS OS5 U= 0
¢ 3¢ o
15
10 ’_3 * 3k H
J
_3) sk % %k .
5 %
0 L_____RRNN .& \\ i\
0 12 ¢ 5 v 1 24 48
S G e ls W CERES ™ MBS6

o3l o )3 I3 sine BT ttESt g5l bl i Bh g8 L (S35 j| e MD-86-5 5 Ceres laciss )5 PR5 5 ol £ —F JSs

Caawl 04 (asdio FFF L ao)d ¢V paw 40 5 dxe (Sloj
?ure 4. Expression rate of PR5 genein susceptible (Mb-86-5) and resistant (Ceres) barley genotypes after
challenging by Bgh. Analysis of data by Studen(t&%tggtlsrl%vl/)ed significant difference between two genotypes.

Ceres , Mb86-5  cla 5535 1o POX o5 Se a9

20
15
q
2 10
3
'3 c ¢
o SN -m
(o] 12
|
(\33_1
m CERES

sk sk sk
¢ 3
24 a8
51 e o=l
S MB86-5

253 o sine B3] trtest oysail olol 2 BO g6 L (S35 51 ey MD-86-5 5 Ceres aeisis > POX 55 ol 655 —0 S

WIDMW***LM)) /\éa.w).))l.)w;émlg LM})\G‘QM})D)L
a?ure 5. Expression rate of POX gene in susceptible (Mb-86-5) and resistant (Ceres) barley genotypes after
challenging by Bgh. Analysis of data by S(gjdoergo si t-test SFI;]OEI)VS:? S|gr)1|f|cant difference between two genotypes.
<| —%k% < —%%

Jl jolate 4 SA JUSw culun (gl NH1 o050
& Cul 5)906 SAR muillo Sl 5 PR slay5 (35
Db Bisslon I (g b ply )3 Caglie sl 395
5 oYl geos el NHL b SAR qunilo 005 b
Cenglio )3 ()3 ol (B85 (98T (VA 298 00 Lo PR
Codl 03yl Gilize (slo,S)ley 4 il LS
ol )0 NHL 50 LS 55 awyp cpl gl (YANS)
VW3 Bh (aw Saie Gilon Jole ) 5 g2 olS
2500 i s a8 sy gSTas 4y Sogll 5l e el
BUS odd e Sl n JWl g (ghbdun 53 0
Fom|
5 wiiwo f1 L PR lop) ab oylil amls
BLS Sy len 4 Cwglie LLIEI Cel puliue s
slooSsn b (iSly b I PRL GlagSyy Sigd oo
50305 s |y Lt (g pdudois aitn oo olté (sl JUI
ale g2 g1 )3 () cul BB 335 (o0 (Jsho Sy a0 pmiae
L b 51V Y) cal osds <ol s34 Bgh )

@b 2l 2 e g V) L o @ g L
4 iy 4 Ceres ¢ Mb-86-5 uigj 40 Bgh Jale
s Ll ul>'=‘~'5‘ G555 rrpglie 9 (b lye
wloes gl ke oliwe & o slis Real Time PCR
Ol 3 e P?L“‘ P50 piagk cnl ) addllas 300
Olien gy (ales ) 92 el i o gl oo
95 gl Slelo plon ) iy 9 p2 53 bags
Jde iSlas a4y (Sogll 5w celio YF 3 g adly jiol8l
posgiole JSis b plojen plo Glall ol (o 395
i plo 5l b 45 ol ) du, @bl
L;a,l\ o celo FA o5 g (V) )b cillas
2 Ol Ol gm0 1 Jg 205 0 Ol 22 1) J9 99,
3 i CEES polis iy 13 oy 390 Sl (ol
boj cnl ol 09 suin d9 MB-86-5 Lulus g
ojl (oled )3 (wlue i) & Conad pylie dgif
Bgh Silaw ade g2 glos )3 lagj cnl Jub i ;S0
A8l


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/jch.9.22.117 ]

WYY 9 @lmlen b by clag; 5l ol (i w0 g (o St Jole g8 ply )0 9> cuigif i 5, 8L)e

Sl ol (Sl 5l e colo WY 0 of ol ol
13 csontilly b 4 adsl clacam i s 4 4 il
S35 G el VF o 50 o)1 51 e g ool (Lo o]
9 oaop ) aien 398 b lojen oS dw) 395 g4l &
SraSlos & 2y Lol oS > poginle JSUiS
3905 drgi Syzo ol & e |y LIl ol STy
s W s biliwsly ose Jlb L pbls o
Sy soglie Ol 25 Slghd Gl Jld 5]
o3latwl 2,6 by aBgy jelaie 4y o (g3 aly Jolu
05 ol e > S s b @l ol S e
s M. grisea midl | w @p oS » sy
L (YY) 3yl célls Xanthomonas oryzae pv. oryzae
Ol bl b 4Bl 5 g (pl @ 4wy
2 ke i NHL 9 PRS slagyj o5 5)8 (65 dons
2 W) see 5 S Sl 4 galS cuglis
polio a5 alS 1y cebinly ;3 oMol ool
Caunl Aol 3,8 odlaol Wyly ) el 3 ene (i &S
4 9> Coglie yiag )3 53 gl nl I ol @l &5
2 s o Bl dawg 5 (raw Shaw Jole z)8
Py aso)ly oblS Wy @b Il ol L ooj)le

5L

calis g 59l 5l g ol YE 3 PRL o5 oy Lils8
01 Sopd il Coglio Silo Ky lein PRL 5
S ilog blis 55 alS gy o Wi a5 SA b
P &5 S i g 250 &y fge By
Cly (218> Gl (13905 Jib alewgy BN L Jolos
(FOXY) w23 o bt Jadl oS 5ot ol dlo 4 SA
bz b ouwdgiw Lis spd 398yl cuw PRS
W(VF) 33,5 o (2B ok Spo o Culeg 3 9 0
Sl > o ol U @ lie ) 0F ol YL ol
buwg ol pbul awyp 0 4k 4 sl Cuwglis
slacnY 3 0f ol a8 osalia (¥) oSen 5 JeoS
Qg pim e 2logtd SO Jole )8 & gl )3 pAS pglie
DA D9 0 ol ol oY & S sy2de (e
bug bjlen 4 Cwoglio Jal3¥l 3 eimen 0 ol
(VVY ) 00,8 1ol (6,500 piisre
o (Lignification) as wiSJ sold b jluas]y,
Jop el d9die oS Joku 0)lgd (8 St
My (7F) 25 bySilen plp 3 oS ) cuglic
&y bopaslond juw 5 st Wb e
4 Cuoglio )0 LS Jolw ojled o calisee wluSy
g4ty 25 0 culled ol gde 0yl i Lo Sloy

ew adllas ol )3 (V) 35l sdpge 1y uanST o glie
&L

1. Ahangar, L., V. Babaegizad, G.A. Ranjbar, H. NgjafiZarrini and A. Biabani. 2015. Study of PR Gene
Expression Pattern related to in Induced Resistance to Powdery Mildew in Susceptible Wheat Genotype
after Treating with Salicylic Acid. Journal of Crop Breed, 17: 208-217 (In Persian).

2. Babaeizad, V. 2009. Generation and molecular analyses of transgenic barley (Hordeum vulgare L.) in
response to relevant pathogens. University of Giessen, Giesssen/ Germany, 103 pp.

3. Bryngelsson, T., J. Sommer-Knudsen, P.L. Gregersen, D.B. Callinge, B. Ek and H. Thordal-Christensen.
1994. Purification, characterization, and molecular cloning of basic PR-1-type pathogenesis-related proteins
from barley. Mol. Plant Microbe Interaction, 7: 267-275.

4. Campbell, J., H. Zhang, M.J. Giroux, L. Feiz, Y. Jin, M. Wang and L. Huang. 2012. A mutagenesis-derived
broad-spectrum disease resistance locus in wheat. TAG. Theoretical and Applied Genetics. Theoretische
Und Angewandte Genetik, 125: 391-404.

. Cao, H., SA. Bowling, A.S. Gordon and X. Dong. 1994. Characterization of an Arabidopsis mutant that is
nonresponsive to inducers of systemic acquired resistance. Plant Cel, 6: 1583-1592.

. Cao, H., J. Glazebrook, J.D. Clarke, S. Volko and X. Dong.1997. The Arabidopsis NPR1 gene that controls
systemic acquired resistance encodes a novel protein containing ankyrin repeats Cell, 88: 57-63.

. Delaney, T.P., S. Uknes, B. Vernogji and L. Friedrich.1994. "A central role of salicylic acid in plant disease
resistance” Science, 266: 1247-1250.

. Dong, X. 2004. NPR1, al things considered. Current Opinion in Plant Biology, 7: 547-552.

. Eichmann, R., C. Dechert, K.H. Kogel and R. Huckelhoven. 2006. Transient over-expression of barley BAX
inhibitor-1 weakens oxidative defence and MLA12-mediated resistance to Blumeria graminis f.sp hordel.
Molecular Plant Pathology, 7: 543-552.

10. Grover, A. and R. Gowthaman. 2003. Strategies for development of fungus-resistant transgenic plants.

Current Science, 84: 330-40.

11. Hernandez, H., M. Figueredo, N. Garrido, L. Sa'nchez and J. Sarracent. 2005. Intranasal immunisation with
a 62 kDa proteinase combined with cholera toxin or CpG adjuvant protects against Trichomonas vaginalis
genital tract infectionsin mice. Internationa Journal Parasitology, 35: 1333-1337.

12. Hilaire, E., SA. Young, L.H. Willard, J.D. McGee, T. Sweat , J.M. Chittor, JA .Guikema and J.E. Leach.
2001. Vascular defense responses in rice: peroxidase accumulation in xylem parenchyma cells and xylem
wall thickening. Molecular Plant-Microbe Interactions, 14: 1411-1419.

13. Jwa, N.S,, G.K. Agrawal, S. Tamogami, M. Yonekura, O. Han, H. Iwahashi and R. Rakwal. 2006. Role of
defense/stress-related marker genes, proteins and secondary metabolites in defining rice self-defense
mechanisms. Plant Physiology and Biochemistry, 44: 261-273.

14. Liu, D.O.N.G., K.G. Raghothama, P.M. Hasegawa and R.A. Bressan. 1994. Osmotin over expression in
potato delays devel opment of disease symptoms. Proceeding National Academy of Sciences of the United
States America, 91: 1888-1892.

O N o o


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/jch.9.22.117 ]

WY

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.
25,

26.

27.

28.

29.

30.

3L

32.
33.
34.
35.
36.

37.
38.

WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

Livak, K.J. and T.D. Schmittgen. 2001. Analysis of relative gene expression data using real-time
quantitative PCR and the 2- AACT method. Methods, 25: 402-408.

Makandar, R., J.S. Essig, M.A. Schapaugh, H.N. Trick and J. Shah. 2006. Genetically engineered resistance
to Fusarium head blight in wheat by expression of Arabidopsis NPR1. Molecular Plant Microbe Interact,
19: 123-139.

Manoy, M., Q. Jin, E.E. Borgsza-Wysocka, S.Y. He and H.S. Aldwinckle. 2007. Over-expression of the
apple MpNPR1 gene confers increased disease resistance in Malus X domestica. Molecular Plant Microbe
Interaction, 20: 1568-1580.

Matton, D.P. and N. Brisson. 1989. Cloning, expression, and sequence conservation of pathogenesis-related
gene transcripts of potato. Molecular Plant-Microbe Interactions, 2: 325-331.

Menezes, S.P., E.M. de Andrade Silva, EM. Lima, A.O. de Sousa, B.S. Andrade, L.S.L. Lemos, K.P.
Gramacho, A. da Silva Gesteira, , C.P. Pirovani and F. Micheli. 2014. The pathogenesis-related protein PR-
4b from Theobroma cacao presents RNase activity, Ca 2+ and Mg 2+ dependent-DNase activity and
antifungal action on Moniliophthora perniciosa.BMC Plant Biology, 11: 14-1.

Moalitor, A., D. Zgjic, L.M. Vall, J. Pons-Kihnemann, B. Samans, K.H. Kogel and F. Waller. 2011. Barley
leaf transcriptome and metabolite analysis reveals new aspects of compatibility and Piriformosporaindica
mediated systemic induced resistance to powdery mildew. Molecular Plant-Microbe Interactions, 24: 1427-
1439.

Muthukrishnan, S. 2003. Greenhouse and field testing of transgenic wheat plants stably expressing genes
for thaumatin-like protein, chitinase and glucanase against Fusarium graminearum. Journal of Experimental
Botany, 384: 1101-1111

Nidermann, T., |. Genetet, T.Bruyere, R. Gees, A.Stintzi, M. Legrand, B. Fritig and E. Mdsinger. 1995.
Isolation and characterization of three 14-kiloDalton proteins 41 of tomato and of a basic PR-1 of tobacco
with inhibitory activity against Phytophthora infestans. Plant Physiology, 108: 17-27.

Pallas, JA., N.L. Paiva, C. Lamb and R.A. Dixon. 1996. Tobacco plants epigenetically suppressed in
phenylalanine ammonia-lyase expression do not develop systemic acquired resistance in response to
infection by tobacco mosaic virus. Plant Journal, 10: 281-293.

Passardi, F., C. Penel and C. Dunand. 2004. Performing the paradoxical: How plant peroxidases modify the
cell wall. Trends in Plant Science, 9: 534-40.

Peterhénsel, C., A. Freialdenhoven, J. Kurth, R. Kolsch and P. Schulze-Lefert. 1997. Interaction analyses of
genes required for resistance responses to powdery mildew in barley revea distinct pathways leading to
leaf cell death. Plant Cell, 9: 1397-1409.

Rayapuram, C., J. WU, C. Haas and |.T. Baldwin. 2008. PR-13/Thionin but not PR-1 mediates bacterial
resistance in Nicotiana attenuata in nature and neither influences herbivore resistance. Molecular Plant
Microbe Interactions, 21: 988-1000.

Sasaki, K., T. lwai, S. Hiraga, K. Kuroda, S. Seo, |. Mitsuhara, A. Miyasaka, M. Iwano, H. Ito, H. Matsui
and Y. Ohashi. 2004. Ten Rice Peroxidases Redundantly Respond to Multiple Stresses Including Infection
with Rice Blast Fungus. Plant Cell Physiology, 45: 1442-1452.

Sayari, M., V. Babaeizad, M.A.T. Ghanbari and H. Rahimian. 2014. Expression of the pathogenesis related
proteins, NH-1, PAL, and lipoxygenase in the iranianTarom and Khazar rice cultivars, in reaction to
Rhizoctoni asolani — the causal agent of rice sheath blight. Journal of Plant Protection Research, 54: 36-43.
Schultheiss, H., C. Dechert, K.H. Kogel and R. Hickehoven. 2003. Functional anaysis of barley
RAC/ROP G-protein family members in susceptibility to the powdery mildew fungus. Plant Journal, 36:
589-601.

Shah, J., F. Tsui and D.F. Klessig. 1997. Characterization of a salicylic acid-insensitive mutant (sail) of
Arabidopsis thaliana, identified in a selective screen utilizing the SA-inducible expression of the tms2
gene. Molecular Plant Microbe Interactions, 10: 69-78.

Stein, M., J. Dittgen, C. Sanchez-Rodriguez, B.H. Hou, A. Molina, P. Schulze-Lefert, V. Lipka and S.
Somerville. 2006. Arabidopsis PEN3/PDRS8, an ATP binding cassette transporter, contributes to nonhost
resistance to inappropriate pathogens that enter by direct penetration. Plant Cell, 18: 731-746.

Van Loon, L.C. and E.A. Van Strien. 1999. The families of pathogenesis-related proteins, their activities,
and comparative analysis of PR-1 type proteins. Physiological and Molecular Plant Pathology, 55: 85-97.
Van Loon, L.C. 2000. Systemic induced resistance. In Mechanisms of resistance to plant diseases Kluwer:
Academic press, Dirdrecht, pp: 521-574.

Van Loon, L.C., M. Rep and C.M.J. Pieterse. 2006. Significance of inducible defense-related proteins in
infected plants. Annual Review of Phytopathology, 44: 135-62.

Velazhahan, R., SK. Datta and S. Muthukrishnan. 1999. The PR-5 family, Thaumatin-like Proteins. In:
Pathogenesis-Related Proteinsin Plants. Ed. S. K. Datta and S. Muthukrishnan, CRC Press. pp: 107-129.
Yuan, Y., S. Zhong, Q. Li, Z. Zhu, Y. Lou, L. Wang, J. Wang, M. Wang, D. Yang and Z. He. 2007.
Functional analysis of rice NPR1-like genes reveals that OsNPR1 /NHL1 is the rice orthologue conferring
disease resistance with enhanced herbivore susceptibility. Plant Biotechnology Journal, 5: 313-324.

Zhang, Y., Y.T. Cheng, N. Qu, Q. Zhao, D. Bi and X. Li. 2006. Negative regulation of defense responsesin
Arabidopsis by two NPR1 paralogs Plant Journal, 48: 647-656.

Zhu, B., T.H.H. Chen and P.H. Li. 1995. Activation of two osmotin-like protein genes by abiotic stimuli
and fungal pathogen in transgenic potato plants. Plant Physiology, 108: 929-937.


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.29252/jch.9.22.117 ]

Journal of Crop Breeding VoI. 9, NO. 22, SUMMEN 2017 .......couiiuieiii ittt ettt e et e ettt e e e e e e e e ees 124

Screening of some Barley Genot%/p%Ag_ainst Powdery Mildew Agent and
Considering of NH1 and Several Pathogenesis Related Genesin Disease Resistance

Marzieh M ehrabioun Mohammadi*, Valiollah Babaeizad’, Heshmatollah Rahimian® and
Shahpor Ebrahim Nejad*

1 and 3- Graduated M.Sc. Student and Professor, Sari Agricultural Sciences and Natural Resources University
2- Associate Professor, Sari Agricultural Sciences and Natural Resources University, (Corresponding author:
babaei zad@yahoo.com)

4- Research. Assistant Professor, of Plant breeding in Agricultural and Natural Resource Research Center of
Mazandaran, Sari, Iran
Received: October 27, 2015 Accepted: May 31, 2016

Abstract

Barley is one of the most important cereals in anima nutrition and it has a role as a
substitute source of whest and rice in diet nutrition. This product is always exposed to damaging
factors such as pests and diseases which lead to reduce yield and quality. The Powdery mildew
agent, as a biotrophic fungus, seriously causes damage in some barley plantation areas. Similar
to other plants, barley employs diverse mechanisms against the disease based on proteins and
other antimicrobial agents such as pathogenesis- related proteins which have essentia rolesin
disease resistance. In this study, morphological and molecular analyses were conducted on some
barley genotypes after challenge inoculation with Blumeria graminis f.sp hordei (Bgh), the
causal agent of powdery mildew. For this purpose, 11 barley genotypes were selected for initial
screening. Result from data analysis showed that M b-86-5 was the most susceptible cultivar and
in Avt/Attiki, Ceres, BIR, L.1242, Yousef, Nosrat, Mahoor, Comp-1-71E and Rihane-03
genotypes, the rate of Bgh colony number significantly decreased when compared to susceptible
genotype, The susceptibility rate between Beecher and Mb-86-5 was not significant.
Determination of the genes expression involving in disease resistance, carried out on one- week
old seedling. For al samples total RNAs were extracted. Molecular investigation showed that
PR1, PR5, NH1, POX genes enhanced significantly in resistant genotype Ceres when compared
to Mb-86-5 susceptible genot pe. Results of this study indicate that the mentioned genes are
involved in powdery mildew disease resistance in Ceres barley genotype.
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