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Table 1 - Inhibition amount of Pseudomonas fluorescens isolates of growth of M . phaseolina

(C N ST SL,l5L 4t (C N ST SA,l5L et
o leds Inhibition Zone (cm) o leuds Inhibition Zone (cm)
ala> 4l
Sl gl 4l s S 4yl Sl gl 4l

(M1) (M2) (M1) (M2)
1 1.50¢ 1.60 17 1.307 1.55%
2 111! 1.45% 18 1.40% 1.50¢
3 1.65" 1.68" 19 1.45% 1.60
4 1.55% 1.45% 20 1.35M 1.55%
5 1.60 1.65" 21 1.40% 1.55%
6 1.45% 1.65" 22 1.55% 1.70°
7 1.55% 1.70° 23 1.301 1.45%
8 1.65" 1.45% 24 1.40% 1.60¢
9 1.50¢ 1.45% 25 1.25% 1.40%
10 1.45% 1.65" 26 1.35M 150
11 1.57¢ 1.55% 27 1.311 1.45%
12 1.65" 1.70° 28 1.35M 150
13 1204 0.81" 29 1.40¢" 1.45%
14 1.05™ 0.81" 30 1.80° 1.80°
15 1.301% 1.45% 31 0.75" 0.75"
16 1.50 1.60 - - -

W yls Gl pae BN - Lo, o ck.- 25 SSls &y}i b dlodd esls Sl Cilasen g b a5 slael Al 0,1 SO, J:_{‘L:a Jgdar g slasl

Text numbers of table are mean of four repetition. Numbers with different characters have significant difference in Duncan's test (P<.0.5).

‘(ﬁ Cwow) M . phaseolina GJG Sl s ep > ,L_f 3}4 Culg,s 5 Bl BAE slo g (“W -\ ]g N
lioten S 0 ga51 55 (Cnly o) Pl s
Fig. 1 . Browning signs of stem and plant death by M . phaseolina (left),

health plant (right) in pathogenicity test
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Table 2 - Growth reduction mean of M. phaseolina by different isolates of P.fluorescens in laboratory

SNPY S s S 5 s A sl 5 e Jls 28 b
2509y Culturefilterate test Volatile test Dual culture test ala>
Siderophore 1"
M2 4li= M1 «la> M2 «li> M1 «li> M2 4li= M1 «la=
production
+ 52.79 ¢ 40.16" 41.74" 33.24° 60.34 ™ 60.34 ™ P1
+ 48.48 " 49.07%" 21.39¢ 15.50% 55.90 *> 53.59 < P2
+ 40.66 =" 46.16 " 5.12' 7.15' 26.88° 26.40° P3
+ 76.27 "> 65.41 < 48.35°%" 41.36" 62.89 ™ 52.61" P4
+ 86.06™ 73.00 "% 54.68 47.26" 59.81 *> 52.16" P5
+ 88.57 " 87.78™" 56.35°" 63.04" 63.04 ™ 55.33 b P6
+ 56.92 et 76.80 "™ 59.72" 52.23 %% 55.07 "> 46.47 P7
+ 22.691 34.48 " 59,52 bed 18.56%* 65.89 ™ 52,120 ]
+ 85.99 " 77.81 ¢ 14.66"~ 65.86™ 64.61™ 56.64 "> P9
+ 84.99 ™ 91.92* 71.54* 65.86™ 72.20* 66.52 " P10
+ 19.28¢ 19.011 58.69 53.31% 22.76° 17.96¢ P11
+ 64.53 <ttt 52.04 " 44,53 41.00" 47.50 4 43.83¢ P12

Glols (< +/00) Sils O pmn 3T Lo sl 0k 0305 Ol ilisue Gy b 45 oo e sl LSS Y uKile Jgdm 20 sls]
P4 (P.fluorescens biov V) . P1 (P. fluorescens biovl ) .Y = i M2 Q)U aoldor M1 3L o ls e S5

P7,P6,P5,P2,P8,P9,P10,P11,P12 (P. fluorescens biov I1) (P3 (P. putida biov B)
Text numbers of table are mean of three replications. Treatments with different characters have significant difference in

Duncan's test (P< 0.5). M, (isolate Garmsar), M, (isolate Eivanckey).

M. phaseolina GJU,L...AJf e Ad; gals 5 Cow,y b wlisegsgw 5 SUP alda 55 5l g J;U -Y K
(C«wb Cow) L L.i M'.lu.é)-‘- (gﬁ Cons)
Fig. 2 . Volatile effect of Py, isolate of P. fluorescens in growth reduction of Garmsar isolate of M. phaseolina

(left), Witness (right)
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035 alsp pIN K23 035 olS i1 555 s ST (5L slawlin b,k 5 S sl J1 nKbe aglis - ¥ Jsitx
M. phaseolina s \ew S0 5 ais ; S~
Table 3 - Mean comparison of seed and soil treatments with antagonist bacteria isolates on plant height, root and shoot

droughty weight and disease severity of M. phaseolina

(Seed treatment test) ;3 ;s 34051 | (Soil treatment test) S5 ,loag O 4030
Ko 05y G TETE ST K 05y KSENSY TETE ST e
Ly, K25 03 plast C‘L; s i, JURPRRHINE P e
(gr) (gr) !5 (c;n) uf;‘,.ﬂ (gr) (gr) (em) uf;‘,.ﬂ
Root droughty Shoot Plant (=¥ Root Shoot Plant (-¥)
weight droughty height Disease droughty droughty height Disease
weight e severity weight weight severity
1.50 *cde 5.46"¢ 65.50° 0k 2,00 *Pede 6.76 64.90"° 0k M+ Py
1.76 > 5.96* 65.50* ok 2.34%¢ 7.34* 68.50* 0« Mo+ Py
1.65 *cde 5.50 ¢ 65.50° 0k 2,08 *bede 7.20° 68.50° 0k M+ P,
1.76™* 6.30° 68.00° 0k 2.347¢ 7.60° 71.00° 0k Mo+ P;
1.65 et 590 65.50* ok 2,15 2bede 6.80 ™™ 68.50* ok M+ P,
1.95° 6.16" 65.50° 0k 2.45° 7.46° 71.00° 0k M, + Ps
1.95% 6.30° 68.00° 0k 245" 7.60° 71.00° 0k Mo+ P
1.50 2bede 5.50 ™ 65.50* ok 2.00 2Pede 6.80 ™™ 68.45° ok My+ P;
1.78 *b<d 6.16" 68.00° 0k 2.287bcd 7.46° 68.50° 0k M+ Pg
1.78 *<d 590" 65.50° 0k 2.2870cd 7.20° 68.50° 0k Mo+ Py
1.93 6.16° 65.50° 0k 243" 7.46" 68.50° 0k M+ Py
1.76™* 6.16" 65.50° 0k 2.34 ¢ 7.46° 68.50° 0k M+ Py,
1.50 *cde 5.50 % 61.90 * 0k 2,15 2bede 6.80°" 68.50° 0k Mo+ Py,
0.78¢ 3.244 56.00 % 2.62° 0.98¢ 4.44¢ 56.00% 2.82° M1 + PO
1.40 ™% 4,95 bcd 58.50 ¢ 1.62° 1.60 "% 5.95bcd 61.50 < 1.82° M1 +P1
1.06 ™% 4.41 °0<d 56.80 ° 2.00 < 1.16°* 5.60 °0<d 60.60 °* 2.3 M1 + P2
1.40 #bede 5,03 2bed 58.70 ¢ 0.80 i 1.60 *ede 6.03 2bd 61.70 % 1.00 1 M1 +P3
1.20 *c% 4.357bcd 57.60 < 2.12"4 1.40 ™% 5.41 *cd 59.80 %f 2,320 M1 + P4
1.50 *cde 5.34bcd 58.40 ¢ 0.80 " 1.70 *ede 6.347°0<d 62.85" 1.00"0 M1 +P5
1.60 *ede 6.22°0d 61.00 0.80 i 1.60 *ede 6.22°0d 61.00 1.00 1 M1 + P6
0.96 <4° 3.78 "4 56.00 % 2.12"4 0.98°¢ 4.75¢ 59.00" 2.3 M1 +P7
1.25 bede 5,03 *bcd 58.00 < 0.89 " 1.45 bede 5.80 °0<d 61.40 < 1.09"i M1 + P8
1.35 2bede 4.60 >4 56.80 ¢4 2120 1.55 2bede 5.45%0cd 59.80 4 2.20°% M1 + P9
1.19%¢ 5.10°0<d 59.20 " 1128 1.39%¢ 6.10 >4 62.20 "¢ 1.32¢" M1 + P10
1.40 *c% 4.80 °0d 59.90 " 1128 1.60 "% 6.03 *b<d 62.90" 1.32¢" M1 + P11
0.78¢ 3.55¢ 53.00f 237" 1.462bede 4,98 b 59.00" 257" M1 + P12
0.83% 3.47 57.60 < 2.42° 1.03 % 4.47¢ 57.50 " 2.62™ M2 + PO
1.50 *cde 4,84 °0d 59.20 " 1.258 1.75 bede 5,84 2bcd 62.20 "¢ 1.45% M2 +P1
1.0 #bede 4.64 0 58.70 ¢ 1.70¢ 115 5.84 bcd 60.60 2.15% M2 + P2
1.55 bede 5.22%bcd 59.50 " 0.517 1.68 " 6.22°0<d 62.50 0.721 M2 +P3
1.37 *bede 4,70 °0<d 57.60 < 1.93 4 1.37 *bede 5.64 0 61.70 °4¢ 2.13 9 M2 + P4
1.48 2bede 5.192bcd 58.00 ¢ 0.534 1.68 2bede 6.19°0<d 62.00 0.734 M2 +P5
1.50 *cde 5.38 ¢ 59.00 " 0.50! 1.70 *cde 638 62.00 0.70% M2 +P6
0.95 <d¢ 3.59 57.00 < 2.00 < 1.05% 4,98 "< 60.00 2.20 < M2 +P7
1.37 bede 5.224bcd 59,00 " 0.751 1.37 bede 5.99 abed 60.60 % 0.951 M2 + P8
1.41 *ede 4,84 °0<d 58.00 < 1.95% 1.61 e 5,70 °b<d 62.50 1.90" M2 + P9
1.29 #bede 5.10°0<d 59.50 " 0.7517 1.49 *bede 6.10°0<d 62.50 ¢ 0.957 M2 + P10
1.48 2bede 4.99 2bd 59.50 " 0.751 1.70 #bede 6.22°0d 61.00 0.951 M2+ P11
0.84 % 3.78 ¢ 54.50 f 2.30" 1.41 *>c 4.79 61.00 °* 2.50" M2 +pl2

Sl mmn SRS (gyls P +/40) oSSl B gma3l b el 0k 03ls Ol Cilites g, b 45 ol lest w1 o Kile J g e slusl
P4 (P. fluorescens biov V) P1 (P. fluorescens biov 1) 5 ;SU 034 ;les PO ¥ G)G wld>= M2 G)G xli= M1 G)G Ok dald MO a3

P2,P5,P6,P7,P8,P9,P10,P11,P12 (P. fluorescens biov 111) P3 (P. putida biov B)
Text numbers of table are mean of three repetition .treatments with different characters have significant difference in dunkan's test (P< 0.5).

MO (without fungus), M, (isolate Garmsar), M, (isolate Eivanckey), PO (without bacteria).
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Study of possibility of biological control of charcoal rot on melon

(Macrophomina phaseolina) by Pseudomonas fluorescens isolates

A. Kheiri ', H. R. Etebarian ', A. Roustae ~, Gh. Khodakaramian " and H. Aminian”"

Abstract

To study of biological control of charcoal rot of melon caused by Macrophomina phaseolina, 187
isolates of fluorescens pseudomonas isolated of rhizosphere and soil of melon plants. Then 12 isolates belong to
I, IIT and V biovars of P. fluorescens and B biovar of P. putida were selected for greenhouse experiments based
on inhibition amount. Pseudomonas isolates inhibited mycelial growth significantly of M. phaseolina in Dual
culture, volatile and culture filtrates test. Percentage of growth inhibition in Dual culture test was by 17.9 to
72.2% in Volatile test 7.1 to 71.5% and in culture filtrates 19 to 91.9% for fungus isolates. Mycelial growth of
M. phaseolina decreased by all of the pseudomonas isolates according to siderophore production test.
Greenhouse experiments were made by seedcoating and soil methods. The results of greenhouse experiments in
soil and seed treatments showed that when soil of pots inoculated with pseudomonas, percentage of healthy
plants were significantly greater than in those of pathogen control (p< 0.05). Isolates P6, P5 (P. fluorescens biov
III) and P3 (P. putiada biov B) caused less incidence of disease.

Keywords: Dual culture, Greenhouse, Inhibition, Rhizosphere, Seedcoating, Soil, Volatile production
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