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Abstract

Potato rhizospher soil and tubers were collected from Hamadan, Damavand and
Qasere-Shrin areas. A total of 96 Fluorescent Pseudomonads strains from collected soil and
tuber samples.were isolated on pseudomonas agar F medium. Based on the antagonistic
activity of the fleuoresent pseudomonads strains against Pectobacterium carotovoru invitro,
40 representatives were selected and their phenotypic features were characterized. Phenotypic
feature characterizations resulted three species including Pseudomonas aeruginosa, P. Putida
and P. fluorescens (bv. II, IIl & IV). Antagonistic activity assessment of 20 representatives'
strains of the above species towards Pectobacterium carotovorum the causal agent of potato
rot disease invitro indicated that they could inhibit growth of pathogen and siginificant
differences among the appllied strains were observed. Based on the results of invitro
experiments six strains were selected. Bacterial suspention from these strains with OD
(optical density) 0.1 in 600,,, were made in distilled water. The bacterial suspention were
diluted 1000 (concentration I) and 10000 (concentration II) times respectively. Potato
tubers were sprayed with bacterial suspension and they were put in soil infested with

P. carotovorum. Randomized block design in three replicate were used for this experiment.
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Tested strains showed biocontrol activity towards P. carotovorum and significant differences
were observed among their efficacy were observed. They reduced the potato rot disease
caused by P. carotovorum between 2.5 to 38.75 %. No significant differences were observed
between the two applied concentrations of the antagonistic bacterial suspensions.

Key words: potato rot, biological control, Pectobacterium carotovorum, Pseudomonas

fluorescens, P. aeruginosa, P. putida.
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Table 1- Phenotypic features of the Pseudomonas strains

isolated from potato rhizospher and tuber

Test P. aeruginosa P putida P. fluorescens  P. fluorescens  P. fluorescens

bv. 11 bv. 111 bv. V

O/F (0} (0} o o (0}
KOH 3% + + + + +
Catalase + + + + +
NaCl 5% + + + + +
Starch - - A - -
Flourescent + + + + +
Diffusible non -flourescent pigment + - - - -
Arginine dihydrolase + + + + +
Oxidase + + + + +
Nitrate reduction + 4 + + -
Licitinase - - - + +
Potato rot - - -

HR + o - -

Levan - R + R B
Growth at 41° C + - - -
Growth at4° C - + + + +
Gelatin liquifection + - + + +
Growth on:

L-arabinose - + + \% +
D-xylose - + + + +
L-tartaric acid G - - + +
D-alanine + + + + +
sorbitol - + + + +
Trehalose - - + \Y -
D-galactose - - + \% +
Sucrose + + + + +
Meso-inositol - - + A% +
Adonitol - - - \Y N
Ethanol + + + +
Geraniol + - - - -
Butyrate + + + A% \%
Valerate + + A% \Y \Y
Nicotinate + A4
Phenyl acetate - + - - -
Butylamine - + - A% A4
Glucose + + + + +
Fructose + + + + +
Glyceole + + + + +
Citrate + + + + +
Malate + + + + +
Tryptophane - + - - -
Arginine + + + + +

Lacp il iy U Ay e 2aSly 1+ (Negative reaction) sy mul iy b VA e (2815 -

(e by 2l IVA B YY) s 0V (Positive reaction)
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oSls Q}Aﬂ 5l eslizad b o&iule3T Layl & 45 Pectobacterium carotovoru L
Table 2- Grouping of fluorescent pseudomonads based on their invitro

inhibition zone towards Pectobacterium carotovorum

(em) o4l53L Ala kb Kl
10 g 3 ol 00 8 A o X% 4 basls, s 51 s Sk ]
5 La 8} 3

Statistical Grouping (5%) Statistical Grouping (1%) Bacterial strain
Inhibition zone (cm)

A A 2.39 PFD2
AB AB 2.31 PFH9
AB AB 231 PFHI2
AB AB 2.30 PFH20
BC BC 2.16 PFQ19

BCD BC 2.13 PAQ1
DE BC 2.10 PAQI3

F D 1.87 PPH16
FG DE 1.86 PFD7

FGH DEF 1.74 PFD14
HI DEF 1.62 PPQ8
HI DEF 1.61 PFH3

I EF 1.49 PFQ4
] GH 1.06 PPD17
JK GH 0.91 PPD6
K H 0.89 PFH10
K H 0.77 PFQ15
K H 0.71 PPHI1
K H 0.71 PFDS5
K H 0.71 PFHIS

P. fluorescens from =PFH 1 slas 3| e Iu= Pseudomonas fluorescens from Damavand =PFD*
=PAQ ¢ oo 233l ol Iu> P. fluorescens from Qasere-e-Shirin = PFQ (Oldes | oa i Hamedan
5hedl 1 P. putida from Hamedan =PPH (. ;.5 28 5| ed U P. aeruginosa from Qasere-e-Shirin
P. putida from Damavand = PPD (., .5 ;2 35| oAl |4 P. putida from Qasere-e-Shirn = PPQ (Oldes
Oldea 31 el |- P . putida from Hamedan = PPH 5 L sles 3l ol 0=

Bl SIS e Sl Sl 0133k la -

ls s gme M1 705 Y Szl a3 o slize (LUl 03 S By slls gla il -
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Table 3- Statistical analyses of fluorescent pseudomonades

inhibition zone against Pectobacterium carotovorum

F Sl pKle Slup ger @03l 4,0 Ok pbe

M SS DF Source
- 22.61 59 "}S
Total
190 171 2225 19 e
Treatment
Uas-
0.009 0.36 40
Error

.(Significant difference at 1% level) 7.\ gl 3 Jla e ol

o o oy b g 33 g Sl e ST 015 bl bl 4 s
s 05 Sy Sola ol& P. Garotovorum & ;SG e s o sis s )
5ober oolemd ot 55 el e S 5la,Sile anslin &g a0 Jail 2 5o
R R ST SRUERE T Lol sbsls 435
boged el e Lieds ) cp il Yoo i 6o Sy Golai L
slas Sy G0 35— Ay iwl Shaad er al. (2001) 5 Bossis et al. (2001)
ba oy il cplikinls Glas (C.; 3 & sl ) P fluorescens s P. putida P. aeruginosa
Ly Va3 ol GleeST SES1s King'B Lams (555 iy 5k SO byl Ul 5
Lgicp S G215 5 e Lol s sl S sl ax 53 8) 5 (P aeruginosa 31 &) Sl 3
Syl e SO, W5 meioam gbads,y 0L (P. fluorescens bv. 11 1 L&) o)
Rl s o e LT 53 05 5 53 Cumlus 338 sl 2STy 5 (P. aeruginosa 3\ &)
5 Bossis er al. (2001) sds asl)l Jolr Loy, S a slacy il v 53550 sla Sis
5 o35 slas 5 a0 S A 5 SUSE Cgr I B Lkl ()15 Shaad er al. (2001)

LAs Ll
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Table 4- Analysis of antagonistic activity of fluorescent pseudomonads against

Pectobacterium carotovorum under field condition

7 . s liledl Il sla oy Sl T s e L o o
A C]‘"”)Ats)w 055 ‘/'°ch"”)>d)w 5 VJ ol ckaley 680 o

Statistical grouping (1%)  Statistical grouping (5%) haesls Jea Bl o o Bacterial stra’iq and its
Healthy plaiit % concentration
A A 90.00 i J S
B B 56.95 PAQI 1
BC B 55.65 PAQl II
BC C 5255 PFHI2 1I
BC CD 51.05 PFH12 I
C D 49.90 PFD2 1
C D 49.40 PFD2 1I
D E 40.60 PPH16 II
DE EF 39.15 PPH16 I
DE F 37.65 PFQ15 I
DE G 34.70 PFQ15 II
DE G 34.55 PPD17 1I
DE G 34.50 PPD17
E G 33.05 e J S

P. fluorescens =PFH (. sl 3l o |0 Pseudomonas fluorescens from Damavand =PFD*

(s s 3l el lu= P. fluorescens from Qasr-e-Shirin= PFQ (laea 31 oais 1a- from Hamedan
P. putida from Hamedan =PPH « . ;.5 .23 ;| oa I P. aeruginosa from Qasr-e-Shirin =PAQ
gy 3led il P . putida from Qasr-e-Shirin = PPQ (Olu—aa 3l ea s lu_>
Olea lei lus P putid = PPH 5 05 5bes 5l eui los P . putida from Damavand = PPD
s sl 5, Lal 5,8 Gy b (sl Silimox 3l a1 STl oSl 1S s s sloesls

e I sse D
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Table 5- Statistical analyses of fluorescent pseudomonades antagonistic activity

against potato soft rot disease under field condition

F_(Table F Sl opSle Sl fngl S5 A,y il abe
1% 5% M SS DF Source
- - - 13355.34 55 &5
Total
2.845 0.045 - 1.89 5.68 3 S5k
Block
slesd
2.625%% 1,98%* 21.20 899.61 11694.98 13
Treatment
Uast
- - 42.43 1654.68 39
Error

(Siginificant difference) ,ls jno oolis 54 5 %

£ Shw s $olew J—sle P carotovorum s la s @“‘l‘ﬁftj Ol oy
A et i W 5 gl Lol sdes S sls olis o Kiulesl Jal 5 53 s s
SLp s B B L S )5 sline g5lal slaes S s ol 51 5 en
cb.ﬂ&: e gy oy geo A slie Chale gs 53 5 bl xul A slies @K.L“Lnj
Slads s wy S pe Lials LUIS Loy zul oyl rLQ.T by S 4 e ieaw slacis
Sola JolS JasTa 5508 r‘w S Lxils |y P carotovorum de> J1 55 e o
ns ZAS Ao 3 YANVO B Y/0 o |y 03 T (glads s Ao ys izl s Lap zal opl sy
o 5,5 L ool ayl 53 6 ooy Slagn 2l (SH5I33L 5 5 5 Ol
i lo3l dal 5 53 Lzl 2 ool osline (350 B as 50 Lol 3 53 Loy
A S 1,5 g glaes) 3 asspe Bl d 5 s s (SHLIa5L Ol YL sl
eyse ol s Ll | s Sl lsil Ul oKl dal s 5s 55 alasy ol

Cj_u B Qéj_.v aJ_;;.:r.;.; L;l_“njg QJH"JU.: uﬁ‘ sdalie LAl i vjb)b)’l{ d\y > g5 )']
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(Abdolghafar & Abdolsayed, 1997; Cronion et al., 1997; Xu & Gross, 1986)

Oljer I3 Oy 5 035 0kd U328 &) @ el lame alulosT Lol 5 )
S el Ll e s sl S ple 5 Bl lardig Sess kil 2
Sl 4 Ol e 1y 2 pd e edes Sosline Bl 5 > il glae S 15 Se s Shas s
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