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Table 1. The sequence of primers used in the Real-Time PCR reaction

Gene Sequence (5'-3') Tm °c Amplication Length
Actinl F- ATCCTTGTATGCTAGCGGTCGA £ VWA
R- ATCCAACCGGAGGATAGCATG
PAL F - GGTGTTCTGCGAGGTGATGA 5\ VA-
R-AGGGTGGTGCTTCAGCTTGT
1- lesion length 2- Moderately resistant or MR


http://dx.doi.org/10.52547/jcb.12.36.77
https://jcb.sanru.ac.ir/article-1-1142-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-11-14 ]

[ DOI: 10.52547/jcb.12.36.77 ]

A LSl S ilew b Jalsi o Syl g6 o) i (J9SUg0 5 (olosdign s adllas

sloodly &40 09y 3,8 il VY (glod j3 adBd Ve edy
Bio-Rad cfx manager ,lsls 5 L Real time oK
yess 31 odlizal b gy ool 9 05 ol &5 4 plosl
slaylilay b baodls ajps (V) L dpwlxe 274D
b pbol /Y a5ws SAS 5 Y- ST
AACT= (€405 (yinlejl ACT — &iges J a8 ACT)
ACt= (Cr o (5= Cr by 5 13)

9 Il $)d Ty dide BB (i 2L
ol s 5Jbye

Ap 2 olpl )b o8, VY 5 Sles B ol )
e 285 )13 bl 390 @y (KBgw Jolo 538
Ceaglia b5l 9 2hilen (y90jl 5l o> (g9 )Sle
b glaan oy sloazals o) Sl @p e pB))
cails Cailan 5, b 035 3135 dle l Jols s
o M 3ol 59)S5 g (93); blE wian 9> (b gu,
9 S8 p 1) Sy ophel isu (565 2)5 mle
IS ol pBByl o coles 5 il is])S 0aeld Cuamway
W)) thj).’ ))]90 L?)J ).) .us)f |)9 l) j)_vaja.w
ls Sy S Jb o nad  Saow s okl
83 9 §A>9wu1 )Lvi 4;9?@_:.& )Jau uT Lv W) )Lo.:j
.(\ wa)) Ao odnliie

F9N g0 3JUT g CDNA Cidluw (ol « RNA g S
PAL 05 b5yl 9 Jige puslie () jolatons
X00 )Sjlog b oadolsesl pB)l cadsl (6,5 JLye 51
GyShaed ¢ Sjmle jl L (celw AF 4 VY &+ XA X7
5ol 51 as Al il lsas] sladiges A plox]
olei B9 )13 @le 0js > cuslie oIl 1 ols
DS (6555 an s —Ar gled 10 50,8 0 RNA gl sl
L RNA 2l mle &l )3 baises ood e 5 o
Qv 5l ey cpl pd b plal Rnax plus o eslaw!
JoSe DNA (YY) 15 oslitl ladiges s )5 o
3t Sud i w3l 4 0lIgO(AT) youly 5l o3lizul L (CDNA)
Jodlygiss ol 5y 05 g5l b GRNA 51 ugSas
o 53 odlatwl lo U ladiged . ud aidlu odijle 8y
Ghey 4 o) JsSse byl s syl 20°
UYey4  (Quantitative Real time PCR) Q-PCR
b j2iSTy .5 plosl ond aide slayailyy g o)yl
SYBR Green s 5, V+ Jolis 1o Seo Yo oo 3
i8Sy yoalp il 9)See /¥ 8y sely g 9)See /¥
533 CDONA igai jl o) 5,50 A o ol sz S0 VY
b adgl gjlocid ply dlsyo Jolds jlyecy loyoj (AiST
B YO U YO oo oS 5l AF gl o (glaads
)3 ol £ 3 asl ¥ w5 Ble AF 4t Y. Jols)
26 b Al yo oleg )3 9 (35 Bl YV 13 4dids G

2 (5 90) pByl 1 (B Solow dunlia 5 (F) (silom by (YY) adgl mode (V) gyt (28 Ubose licslon oi90il =) USS
) . (p1)58 Ss) @ 2bpSl (KBgw b ol o
Figure 1. Pathogenicity test (leaf clipping figl), primary symptoms (fig 2-3), disease progression (fig 4), and
performance of some cultivars in interaction with rice bacterial blight
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Table 2. Results of analysis of variance comparing the resistance of cultivars based on the lesion length of bacterial blight
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Table 3. Comparison of necrosis lesion length mean and grouping based on multi-Duncan test of 24 commercial rice
cultivars based on two inoculation methods
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Abstract

Rice bacterial blight caused by Xanthamonos oryzae pv. oryzae is one of the most destructive
bacterial diseases of rice in some areas of rice cultivation in the world, especially in the tropics
of Asia. The low efficiency of disease management methods, especially chemical methods, has
led to more research on recognizing resistant cultivars and understanding resistance mechanisms
through the study of biochemical interactions and recognition of resistant genes. This study
aimed to evaluate the resistance of 24 commercial Iranian rice cultivars against bacterial blight
and to study some mechanisms of resistance at biochemical levels and the pattern of PAL gene
expression by the gRT-PCR method. The results of the greenhouse assessment showed that
different cultivars varied in the development of leaf spot length as the most important trait for
disease evaluation. The Khazar and Nemat commercial cultivars at the highest level of
resistance and the Tarom (mahalli) and Dilamani cultivars showed the highest sensitivity based
on the evaluation index (quantitative resistance) of this disease. Biochemical evaluation of
Catalase, guaiacol peroxidase, superoxide dismutase enzymes and total phenol in the resistant
and sensitive cultivar shows the high activity of these enzymes in the resistant cultivar
compared to the sensitive cultivar in the early hours after inoculation. The difference between
resistant and sensitive cultivars was significant at the level of one percent. The PAL gene
expression rate was also significantly higher in the resistant Caspian cultivar in the early hours
(12h) after inoculation than the sensitive cultivar. Overall, it seems that the induction of the
PAL gene and the subsequent increase in the accumulation of oxidative and antioxidant
enzymes in the resistance of Khazar cultivar to the sensitive cultivar of Tarom, it is part of the
defense mechanism of rice against Xoo bacteria.
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