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OXIDASE - POSITIVE Pseudomonas SPECIES ASSOCIATED
WITH SHEATH ROT OF RICE BY RFLP — PCR OF 16S rRNA
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Table 1. Origin, characteristics and pathogencity of bacterial strains isolated from rice sheaths

ol 6))T@> J}M C:J.: REB) Lﬁ"‘)”)L“T’ 6)[.«‘.,\;- r‘.b‘ k:a..éla 4_>|.,\> o)l.a._.ir
(Location) (pathogenicity on rice) ol (Strain number)
SN als | LS e (Tissue used for
= - S A - isolation)

(booting stage) (seedling stage)

(Mazandaran pro.)ol,6 3l oLl + + (sheath) He 30,43
(Mazandaran pro.)ol,6 3l oLl + W+ (sheath) He 34,42
(Mazandaran pro.)ol,.65 3 Ol - + (sheath) e 39,33,35
(Mazandaran pro.)ol,.6 3l Ol - W+ (sheath) ad\e 36
(Mazandaran pro.)ol,.6 3L Ol - - (sheath) «He 102, 103, 104, 105
(Mazandaran pro.)ol,6 3k ol + + (seed) 15,16, 29
(Mazandaran pro.)ol 463l oLl W+ w+ (seed) 4L 32
(Mazandaran pro.)ol,.6 3 Ol W+ - (seed) 114
(Mazandaran pro.)ol,.6 3 Ol - + (seed) 38
(Mazandaran pro.)ol,6 3k oLl - = (seed) L, 40, 108, 110, 111,
113, 115, 119, 120,
121
(Fars pro. ) uﬂ)Lé Ol - < (seed) 123
(Mazandaran pro.)ol,6 3k oLl W+ + (seedling)amals 201, 204
(Mazandaran pro.)ol 63k ol - - (seedling)asalS 202,203, 205
(Mazandaran pro.)ol,6 3l ol NT NT (un known)d;:'h:.al; 403
sl slaalos-
IBSBF 973 NT NT (un known)_aseal P. fuscovaginae
CFBP( 1655) NT NT (un known)_,aseisl P. s. pv. syringae
IBSBF (199) NT NT (un known) sl B. andropogonis
IBSBF (1890) NT NT (un known)_jasetal gl.a‘g;fic;agoli pv.
* NT NT (un known)_aseisl P. marginalis
* NT NT (un known)_yasesl P.fluorescens

(not tested) s S5 ) 3 05030 3,90 NT ((avirulent) |55 e & - (weakly virulent) Cixs o156,y ;W (virulent) |55 Ly : +

ol oslis U’b s 3 34 4 slad g l*
Strains from culture collection of College of Agriculture, Sari University
P. sjlikal wlas @ P fuscovaginae s\l 4ld= 3 P.os. pv. syringae s kil wlds 2 (i Jals 1 ) Kb S )b

A3 FY wlis 02 X0 wlds A1 FF Llis 0 OF alds 9 A0 wlls & INVF wld= 7 MY wlis 6 Vo wlis S anarginalis

Acidovorax avenae ;| 5tel wlo= 16 B. gladioli pv. gladioli >,| 6t wlu= (A5 B. andropogonis 3,165kl &li= 14 Yo ali=
M, Ladder 1 Kb ; 1, Negative; 2, P. s. pv. syringae ; 3, P. fuscovaginae; 4, P. marginalis ; 5, 104; 6, 111 ;7,114; 8,159, 16; 10,
34 ; 11, 35 ; 12 , 42 ; 13 . 201; 14 , B. andropogonis ; 15 , B. gladioli pv. gladioli ; 16 , 29 (Acidovorax avenae)
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Table 1. Phenotypic characteristics of bacterial strains isolated from rice with sheath rot and grain discoloration symptoms

(Cluster )4 o= (characteristics) olo g5 x (Cluster) ac s>+ (characteristics) &oloo gas

D C B A D C B A
(Acid from) : 3 el AJ 55 + V.V o+ Wy
(Production 2- ketogluconate) 2- ketogluconate
-t - (Cellobiose) ;s sbos - V.V Vv (Nitrate reduction) <l 25 sl
-t - - (Lactose) ;45 ot (Starch hydrolysis) ax.lils 5J5,4
- Voo - (Raffinose) ; gudl, — (s> ot (Gelatin liquefaction) -,sYj 53
-t - - (Salicin) WJLA - + + - (Tween 80 hydrolysis) A° Ry J;:U)J?m
-tV - (Inositol) J s 3 sl -+ + Vv (Casein hydrolysis) 555 5J 5,48
o - - (Sorbitol) J g2 ) s + - V.V (Phosphatase) Gl
ot - (Mannitol) J sl A SV [POF W g O N JUY S
(Production of reducing substances from sucrose)
-tV - (Adonitol) Jj;:;lﬂ vV - - (H2S from cystein) :yiiwes 3IH2S A5
ot - (L - Arabitol) J szl ,T— JI T - - (H2S from thiosolfate) Sl s 55 31 H2S W 5
A - (Maltose)  5la Vs T (Growthin NaCl5 %) O/, i 4 JS 55 i
+ Voo \4 (Ethanol) J 5! - -V (Ice nucleation) C Lowd
o+ VoV (Melibiose) 5 e vV o+ 4 (Growth at 37°C) YV ° C s A,
- - -V (Erythritol) J sz | - - -V (Growth at 40°C) ¥o° C 3 A,
Voo v (N — Propanol) J sy« — 0 - Vo - (Tyrosinase) 3L,
- - -V (Geraniol)J 51,5 (Acid from) : 31 Aol A 5

(Alkali from) 331 L 0 5 . Vv (Trehalose) ; Jla 5

ot + (Malonate) U 4L - (Xylose) ;b5
- - v (L = Tartrate) =!,5,6— JI + + - - (L — Arabinose) ; sl = JI
- T T \4 (Benzoate) Sl - + - - (L — Rhamnose) ; swl, — JI
- -V v (Oxalate)YL.S| - VvV - (Sucrose) ;5 S s

sl Va LT ZVSJ_JAJ{C,_?'ZAQY)'\MQLAQUQ-)'leéA° SRt B U ST WP f‘JfﬁJ”."‘fbﬁf’ Laads g *
L3 e OF 51 i b balis Sl do s Ae @ =t g St Las i

*: cluster number from numerical analysis of phenotypic data +, 80 % or more strains positive; v, between 21 — 79 % strains positive
(numbers in parantheses are percentages of strains that tested positive); -, 80 % or more strains negative
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16S rRNA 05 PCR » soe RFLP -A

Al (5-GAG TTT GAT CAT GGC TCA G-3' sl S 5Ll
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05 S5 Sl (Ol 85 b A5 5 5 )
03 1SS pwyp 350 2L SU slaglas 16S rRNA
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IS YO L ¥ s alids Slgr odiaasy 3 40
S e 4AY TC gled [d Odd Skl Oy s
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CJS“:' 3 9doe durg’}'l ey 6‘&}{5‘
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TBE 5L 3 3,LST doys V/0 slad) 55, 16S RNA
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ol Sl s S ol ,epa 0 Viem <t 5L

P. fluorescense P. marginalis P. fuscovaginae
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Sl O sl s (55, (Porteous et al. 2002)
TSB ci S b >o ;3 g Slael_uYY cli s 3
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R
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UPGMA
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0.64 0.7 0.76 0.82

0.8

Simple Matching Coefficient

e L S las i o 55 Sl gt ) Jrolo (slansls slad s o 5 430 51 Joolo ol Spis ) S

(sl ool V g 53 bl ailiasein) 61K, i 5 O ol S Siow e b slag » 5l 0dd

Fig. 1. Dendogram based on cluster analysis of phenotypic data of bacterial strains recovered from rice plants
with sheath rot and grain discoloration symptoms (characteristics of strains are shown in Table 1).
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Fig. 2. Amplification of specific fragment (990 Kb) using Pseudomonas-selective primers in strains isolated

from rice.
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.Fig. 3. Electrophoretic patterns of PCR-amplified fragments of 16SrDNA after Hinfl digestion
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Fig. 4. Dendrogram based on 16S rRNA — RFLP patterns using five restriction enzymes from three standard
strains and ten selected srains isolated from rice sheath rot (characteristics of strains are shown in Table 1).
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*. Genotypes numbered from I to VI represent the combination of restriction patterns of 16S-rRNA genes
digested with five individual restriction enzymes

16S rRNA 035 PCR <Y gases b 1 5361 51 Jools slacas 55 ¥ s
Table 2. Genotyps determined by analysis of RFLP patterns of amplified 16S-rRNA digested with restriction enzymes

* 16SIRNAL 5 PCR &Y s wﬁirﬂj‘ Jol>= 5 sl S wld sl * S S
Restriction patterns of 16S-rDNA digested with enzymes ** No. of strain ~ Genotype *
Hind 111 Msp 1 BamH 1 Hifl Taq 1

A A A A A 1 I

A A A B A 1 I

A A A C A 3 I

A A B B B 4 v

A B A B B 2 \%

B A A B C 1 VI

A3l A a5l S A Sl el i sl Sl e sasme sdiasOLE VI T slags 55
*. Genotypes numbered from I to VI represent the combination of restriction patterns of 16S-rDNA genes digested with five
individual restriction enzymes

L asie (A= C) S5 Sy S pon i 51 G pa law 5 sl alie 5 (sla S 4

**. Groups of similar restriction patterns of each restriction endonucleases are designated by the same uppercase letter (A — C).
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