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Genes expression of chitinase, - 1, 3- gluconase and peroxidase enzymes in rice treated with the causal agent of
sheath blight diseases, antagonistic and inducer bacteria, and potassium silicate
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1 and 2. PhD student and associate professor of Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran respectively; 3. Department of Plant Protection, Agricultural Sciences and Natural Resources Sari University, Sari, Iran

Abstract

Rice sheath blight disease caused by Rhizoctonia solani AG-1 IA has been recognized as a major damaging factor in many rice regions
of the world. The aim of this research was investigatingon the effect of two isolates of Pseudomonas protegenes, antagonistic and inducer
isolates alone and in combination with potassium silicate on expression rate and production of chitinase, B- 1, 3- gluconase and peroxidase
enzymes at 0, 6, 12, 24, 48 and 72 hours after inoculation of Fajr cultivar with the causal agent of rice sheath blight disease. The amount of
1000 and 200 mg of sheath- leaf tissue was prepared as powdered in liquid nitrogen and then in sodium acetate and phosphate buffers
respectively to measure chitinase, - 1, 3- gluconase and peroxidas eenzymes and 100 mg of the powder in RNAX-Plus solution to study the
genes expression and RNA extraction. The amount of B- 1, 3- gluconas eenzyme in 72 hours and chitinase enzyme in 48 hours of infection
was at maximum level. As regards, compared with other treatments, the highest level of expression of the genes for chitinase and peroxidase
was observed in treatment of antagonistic bacteria in combination with potassium silicate in the early hours of the pathological process, 6
hours after inoculation with the fungal agent, and p- 1, 3- gluconase reached the maximum at 24 h, Thus this treatment recognized as the best
treatment.
Keywords: Biological control, enzyme activity, Rhizoctonia solani AG-1 IA
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Table 1. Applied treatments on seedlings under greenhouse condition.

No Treatments

~N o O W N

Pseudomonas protegens Amol- 275 (antagonistic effect), seed coating and spraying
Pseudomonas protegens Amol- 275 (antagonistic effect), seed coating and spraying+ K203Si
Pseudomonas protegens Amol- 243 (induced resistance effect), seed coating and drenching
Pseudomonas protegens Amol- 243 ((induced resistance effect), seed coating and drenching+ K203Si
Rhizoctonia solani RBL1
K203Si + Rhizoctonia solani RBL1
Control
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Table 2. Reference genes for rice and the primer information

length (bp) Primer sequence Gene Primer
5'-CTACCCCTTCAAGCCTCCAA-3' o
145 Ubiquitin Ubg
5'-GCAGATCGAAAGCAACACCT-3'
5-TACAACGTACCGAGCAACCT -3'
112 B- 1, 3-Glucanase Glu
5'-CAACTCCAAGGACCAATGCC -3'
5'-TCTACACCTACGACGCCTTC -3' . .
196 Chitinase Chit
5-TTGCCGTTGTTCTCCTCCTT -3'
5'-CCAGAACTTCAGGGACAGGA-3' .
165 Proxidase Pox

5' -AGGTTGCTGTAGTAGGCGTT-3'
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Fig. 1. Evaluation of disease severity index (lesion length)
in seedling stage.
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Table. 3. Chitinase, B-1, 3gluconaseand peroxidase gene expresion in rice 6, 24 and 72 hours after inoculation with Rhizoctoniasolani, the causal
agentof sheath blight disease of rice in treatments 1, 2, 3, 4, 5, 6 and 7 (control)

Treatments Chitinase B- 1, 3 gluconase Proxidase

6hai 24hai 72hai 6hai 24hai 72hai 6hai 24hai 72hai
1 0.68 0.18 11.62° 8.2 54.08% 142.03° 3.58° 33.58% 25.47%
2 3.48¢ 2.08° 0.75% 95.34° 206.9% 25.43" 12.9¢ 2.16° 0.77°
3 0.79% 3.85¢ 0.81% 0.09' 58.73¢ 141.3° 0.83° 32.04® 0.11°
4 0.33 0.2 3.96¢ 0.11' 30.12¢" 32.81%9 0.73° 23.53° 19.43%
5 0.5° 1.21° 14.33° 0.23' 0.45' 0.39' 1.04° 3.78° 25.48%
6 0.66 0.12f 8.69° 3.73" 47.25% 0.36' 3.55° 35.77° 14.97¢
7 1.02¢ 1.01¢ 1.07° 1.01' 1.02' 1 1.00° 1.00° 1.01°

The means with the same letters are not significant at 5% level according to Duncan’s test.hai: hour after inoculation.
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Fig. 2. Trend of changings of chitinase enzymatic activity in rice 0, 6, 12, 24, 48 and 72 hours after inoculation with Rhizoctoniasolani, the causal
agent of sheath blight disease of rice in treatments 1, 2, 3, 4, 5, 6 and 7 (control).
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Fig. 3. Trend of changings of -1, 3gluconase enzymatic activity in rice 0, 6, 12, 24, 48 and 72 hours after inoculation with Rhizoctoniasolani, the
causal agent of sheath blight disease of rice in treatments 1, 2, 3, 4, 5, 6 and 7 (control).

B R P T B K A P WSIEeS
J e 5l 5 230l as i po 05 3 B 1 elS s
OV sl 5 o350l (Solay Jolo 2506 L S5ale 4l
YRR N NS IN K P RV JAPUR JER [
YA colty SIS b G5 55 o ST (68U e 5
Vit 5 cele N Gl dole 55 s ST (6 S Jles ol
sy ol VY ey dob s s ST 68U Sl il
b Gedls 53 o ST (65U Jles 3 3l A5 o (izman
s kol 5 ey DAk g s YY) ey SIS
VY ey sl s by Ak Slog iy WY 5 el
(K8 5 ool
oSl (6551 (ole oS 53 STy Cllad e
53 88l ll e Sl Aol s el SIKL
S S O Sy 5 258 5 ] sl sloos S
Col ol adly sl S b S5 eS|
Bph Sole b G5l 51 S oS 55 sy pe.jj ol 5!
My s besle Y8 Y A Sl ol 53 01 51 e
ot Sl VY 5 A Sl alsl s el A 55
drer Bl W L ol oo 2B L Giale S
5288 05 0k 3l ekl s 2l L alol mls sy

))\)C,.EJLE.A S5 9190 QL:J leSL‘C,.cL»'\ L}JLA) ‘\-L,éb

3 ey e a3 eS| T SIS )
ONe (K g gl Jolo b S5ale
Aol jlags )3 oS 315 0L STy w5l Clad o
alols 53 05 cpl Ol Olpee dles (2B L olS 35 ale) ]
5 dey 355 Jllie Sl a4 Giabe 5l e el VY Sl
s s e M les cpl o bl Kos 4
5 S ST 8L Slag S5 L3 STy T W
o) dals Ll VYA i Sy alol s bty SIS
Lo osnle 3o oS cd OF e cpl 3 Olas Jles! O
U8 il Mg e oy S 5 e ST (555
S el 4y Wb (ol s ssba ol Jols 2B L Sials
5 g el 38, WU D 53 5 Cslie I I 0L
S ol Vo Sie 3l 5 e s oS s 5
VIA) desy Vb gl &0 (gol3 pme s bas Solen L S5ule
Golor Jolo anms 3l 68l g S (2] als
Aals pl VA) YE OY Ly Juol b 53 il o agr Sl
Flos dools b amslin 3 5T A5 s wels B0 5 (1
Sl VY el Slos Aol s Tadses 5 talS ccele
Aol 5 il g a1 miy (oS S gl S 4 L
Cell VY 5 Sley dools 93 55l ple b el N Sl
oA sl sl ol Jlesl Slas b olS Ssale 5l ey



ol Jale 750 basles S g 53 SIS 5 U HEY 5 Sl Glas L5 Oby addlhas 101, Sea 5 et

infmg protein)

Frzyme  activity

1000

12 24 48 72

Time after inoculation (hours)
() V 5180 Y ) laled 53 Solen b g olS Simle 5l e e glaoles 53 3IS| oy 5T cdlad Sl iS58 JSS
Fig. 4. Trend of changings of proxidase enzymatic activity in rice 0, 6, 12, 24, 48 and 72 hours after inoculation with Rhizoctonia solani, the causal
agent of sheath blight disease of rice in treatments 1, 2, 3, 4, 5, 6 and 7 (control).
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