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Xanthomonas oryzae pv. oryzae
Table 1. Data analysis of variance showing the population dynamics on inoculated cultivars with
Xanthomonas oryzae pv. oryzae

Source df Sum of squares ~ Mean square F Value Pr>F
Cultivars 3 33.32050000 11.10683333 38.15 <.0001

Time 4 20.63825000 5.15956250 17.72 <.0001

Error 72 20.96075000 0.29112153

Total 79 74.91950000

Xanthomonas oryzae pv. oryzae s b b ol Jiab pByI 5 5 (595 S 5L Cumos muwolyd Sl .Y Jous
Table 2. Mean of the population dynamic on inoculated cultivars with Xanthomonas oryzae pv.

oryzae
Cultivars Time (Day post inoculation) Log10 CFU/g leaf
Lenjan 4 3.9+0.18j
8 4.83+0.43d-h
12 4.43+0.1gj
14 3.08+0.17 k
16 22+0.221
Hashemi 4 4.7+0.22 e-h
8 6+043a
12 6.1+0.21a
14 59+0.14 ab
16 5.4+0.41 bc
Gilane 4 45+0.22 f-i
8 5.05 £ 0.19 c-f
12 5.3+0.23 cde
14 4,98 +0.22 c-g
16 4.3 + 0.26 hij
Firuzan 4 4.1+£0.24 ij
8 5.1+0.24 cde
12 4.8+0.22d-h
14 4.3 £ 0.36 hij
16 39+04j

Values are means + standard error. Means followed by the same letter(s) are not different (P<0.01) based
on Duncan’s multiple range test (DMRT).
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Figure 1. Growth curve of Xanthomonas oryzae pv. oryzae in leaves of rice cultivars Lenjan,
Hashemi, Firuzan and Gilane.
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Figure 2. Response to Xanthomonas oryzae pv. oryzae infection in different rice cultivars 30 days post
inoculation. Means in a column followed by the same letter(s) are not different (P<0.01) based on
Duncan’s multiple range test (DMRT).
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Table 3. Data analysis of variance showing the effect of Xanthomonas oryzae pv. oryzae on the
activity of antioxidant enzymes peroxidase, superoxide dismutase and catalase in rice cultivars

Source df Mean Square

POX SOD CAT
Cultivars 3 0.00737145" 0.0014664 7202.5578
Time 2 0.02362103™ 0.0062517 8709.72720™
Bacterium 1 0.00442489 * 0.0006539 145.43247 ™
CultivarsxTime 6 0.00669270 0.0016145 1677.7287 ™
Cultivarsx Bacterium 3 0.00163825 ™ 0.0003074 ™ 3853.61043 "
Timex Bacterium 2 0.00287368 0.0003290 ™ 114.32441 ™
CultivarsxTimex Bacterium 6 0.00146974 0.0002758 2556.75562
Error 48 0.00074126 0.00003701 1221.6544

Total 71

** * and "™: There is a significant difference of 99 percent (P < 0.01), 95 percent (P < 0.05) and not
significant, respectively.
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Figure 3. Changes in peroxidase activity in leaves of rice cultivars exposed to Xanthomonas oryzae
pv. oryzae infection. Means in a column followed by the same letter(s) are not different (P<0.01)
based on Duncan’s multiple range test (DMRT). C = Control plant, T = Plant Inoculated with Xoo
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Figure 4. Changes in superoxide dismutase activity in leaves of rice cultivars exposed to
Xanthomonas oryzae pv. oryzae infection. Means in a column followed by the same letter(s) are not
different (P<0.01) based on Duncan’s multiple range test (DMRT). C = Control plant, T = Plant
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Sles slaeil ples 53 €S 5 01598 035 55 25T ol
O ) 3l Ol a3l el 4 S
4 A5 bl b s o 3T el s ks IS b e
Shre &S Olse 4 (Shs onl 55 Sl ooy U
S 53 3 on eslizal pglin a1 258 (ol nbie
GLEEL 53 O35S O e sl chle is
I OLS 5 ol S Sose 53 s Mg SRIH oS
5 kB ol ik G oS glalsl
LSLAVJ“JJT c(a_guu (:\3)| BEES! U‘f-‘ )‘ J},&u’.o ol:f 4> g
Asada, ) Wi e Je LS 5 ol ediS ol
Cdled 035 YU 5 (gHlew b0 2alS 015 (1999
Calien 0Bl 55 Eagn cpl 5 OlST 5T L;u,(.J_J;'T
Aib o Sl ade ol sl Ol odias Ol

) AT e JSGl) 56 sy 5S35 T

Sl el 5 S (e JdS OFasdadST
LS g JSG3l) mam G gy SnS ]y g 0 5T
055008 AT b bl 5 oo ISy cpl o)l (o 03 1,
) JoS 5o STE s o3lllG s ISty 5 oS5
Lsy 4 g L (Mittler etal., 2004) 5,57 55> o
eyl 5y alies Sy glaell o el Sl
Olsie & Ll o 50 sammdnS | s 0 5T (e
B P R I I P
b S by ade oS Cooslie 55 cage 2B AnST g
2 VB 3T bl wsls  Kos A a
50kt 03, 55 Gl S ey 5au VY 5 F Gl o0l
Clab (B s iae gl dals b auslie 53 ol



e UL Gles 4 g pB I (S aslie b5 0L 5 oS

C4dpr

—
g
A

CAT mM'g leaf weight * min

B8 dp1

A

B12dp

Lenjan C LemanT Firuzan C

Firuzan T

Gilane T

Hashemu € Hashenmu T Gilane C

Genotypes

Xanthomonas oryzae pv. a5 b 4 o391 @iy ciliseo plsl SleF p 10 YOI 3T Culled Ol yudi -0 Ko
ol = C.il o0d 510 gm0 w33 | Jlois! mhaw 30 3518 09031 (wla! 9 Ogiw B (89 wlie B9 > .0ryzae (X00)

X00 b oud Siwb ol =T wals
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Abstract
Background and Objectives
Bacterial leaf blight of rice, caused by Xanthomonas oryzae pv. Oryzae, is a destructive
bacterial disease of rice in growing regions of this plant worldwide. Although the application
of chemicals significantly reduces plant diseases, planting resistant cultivars remains the
most effective strategy to control crop diseases. This study aims to evaluate the resistance of
four rice cultivars Hashemi, Lenjan, Firuzan and Gilane to bacterial blight, under growth
chamber conditions.
Materials and Methods
The population growth and symptom development were monitored after introduction of bacterial
suspensions (10’ cfu mI™) into leaf intercellular spaces. In this investigation, the effects of
Xanthomonas oryzae pv. oryzae stress on the activity of superoxide dismutase, catalase and
peroxidase in different rice leaves were evaluated. Antioxidant assays were performed with leaf
samples collected on 4th day after infection (4th DAI), 8th DAI and 12th DAL.
Results
After infiltration of different cultivars with the bacterium, the highest populations were detected
in Hashemi cultivar, followed by Gilane and Firuzan cultivars 14 and 16 days after infiltration.
At 12th DAI, the higher peroxidase activity was observed in Lenjan cultivar. At 12th DAI, the
activity of superoxide dismutase was increased 33.3, 23.5, 15.5 and 33.3 percent, respectively, in
Lenjan, Gilane, Hashemi and Firuzan cultivars compared to the control.
Discussion
The present study showed that based on the population dynamics of Xanthomonas oryzae pv.
oryzae in different rice leaves, pathogenicity (percentage of necrotic area per leaf) and
antioxidant activity, Hashemi was the most susceptible cultivar and Lenjan was the most
resistant cultivar to bacterial blight.

Keywords: Rice, Bacterial blight, Resistant cultivars, Enzyme


mailto:rrezaei@yu.ac.ir

	5.pdf (p.1-12)
	abs5.pdf (p.13)

