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Inhibition of gall formation of Meloidogyne javanica on tomato

using fluorescent pseudomonads under green-house condition
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Abstract

Soil samples were collected from rhizosphere of tomato and olive plants in Golestan,
Gilan, Zanjan<and Qom provinces (Iran). Fluorescent pseudomonas bacterial strains were
isolated on King’s B medium and their phenotypic features were characterized. For all tested
strains production of fluorescent pigments on King’s B medium, arginine dihydrolase, growth
at four and 41 °C and oxidase were positive. Most of them reduced nitrate and produced
gelatinase but tobacco hypersensitivity reaction (HR), levan formation and pectinolytic
activity on potato slices were negative for all. Filtrate liquid was obtained from 48 h culture of
the fluorescent pseudomonas on King’s B broth medium. Nematicidal activity of the bacterial
filtrate against fresh hatched Meloidogyn javanica juveniles was investigated under laboratory
condition. Results indicated that above 60% of the tested strains showed nematicidal activity
(>50% nematode mortality) under this condition. Efficacy of the representative of the most
effective strains along with the nematicide, Nemacur 10G against nematode egg production,

the juveniles, mature females and gall formation, plant fresh root and aboveground weight of
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tomato were studied under green-house condition. Under this condition total nematode eggs,
juveniles, mature females and gall formation on tomato roots were decreased significantly as
compared to other treatments.

The highest number of eggs,, juveniles,, mature females and gall formation on tomato roots
were observed in control treatment, and the lowest were recorded in_plants treated with
Pseudomonas  fluoresces strain 99. There was no significant differences  between the
treatments as far as fresh root and aboveground weight are concerned; however, they differed
significantly as compared to control check treatments in which the highest fresh root and
aboveground weight.

Key words: Fluorescent pseudomonad, Meloidogyn javanica, Nemacur, olive, tomato root

gall.
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Table 1- Variance analysis for antagonistic activity of fluorescent pseudomanads strains against

second-stage juvenile (J2) of Meloidogyn javanica under laboratory condition

Source of variation df Sum of squars Mean of squars Fs
Treatment 59 9.847 0.167 ok
Error 120 4.644 0.039 -
Total 179 14.491 - -

** significant
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LY e o Sl S lad sln S g5 (Sl ol go 33 g (Sl il (sdines S =Y gk
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Table 2. Grouping of fluorescent pseudomanads based on their antagonistic activity towards

second-stage juvenile (Mortality %)) of Meloidogyn javanica under laboratory.condition.

Strain Mortality Statistic =~ Strain  Mortality  Statistic =~ Strain Mortality  Statistic
No. (%) group No. (%) group No. (%) group
1S.29 100 A 1S.602 63.33 FG 1S.500 41.67 JK
IS .93 100 A IS.601 63.33 FG IS.82 41.67 JK
IS .97 100 A IS.88 63.33 FG IS.83 40 K
IS. 34 96.67 AB 1S.208  63.33 FG IS.31 39.33 K
IS. 204 93.33 B IS.3 6333 FG 1S.37 37.67 K
IS.210 87.67 BC IS.69 60 FG IS.78 35.33 KL
1S.203 83.33 C 1S.67 60 FG IS.2 30 L
IS.108 80 CD 1S:600. 60 FG IS.7 30 L
IS.39 80 CD IS.12  56.67 H 1S.201 30 L
IS. 308 80 CD 1S54 56.67 H IS.33 30 L
IS.46 76.67 D 1S.303  56.67 H IS.24 28.67 L
IS.68 76.67 D IS.307 53.33 H IS.52 28.33 L
1S.13 73.33 E 1S.23 50 I IS.205 20 M
1S.406 68.33 EF IS.603 50 I 1S.92 20 M
IS.48 66:67 F IS.400 49/67 I 1S.409 18.33 M
1S.103 66.67 F 1S.407 46.67 I 1S.204 16.67 MN
1S.207 66.67 F IS.36  45.33 J 1S.206 13.33 N
IS.250 66.67 F IS.63 45.33 J IS.73 13.33 N
1S.99 66.63 FG 1S.83 45 J I1S.605 13.33 N
1S.99 66.63 FG IS.51 45 J control 0.00 (6]
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Table 3. Some phenotypic features of the Pseudomonas strains antagonistic against

Meloidogyn javanica isolated from rhizospher of tomato and olive plants.

Test Positive strains (%) Test Positive strains (%)

D- Xylose 100 Butyrate 50
Sucrose 100 Phenyl acetate 27
L — tartaric acid 100 Nicotinate 27
D - galactose 94 D- alanine 10
L - arabinose 97 Levan production 40
Thehalose 57 Lecetinase 64
Sorbitol 67 Nitare reduction 40
Adonitol 34 Jelatin liquifection 50
Geraniol 44 Growth at 4°C 100
Ethanol 54 Growth at 41°C 34
Glycol 90 Potato rot 0

Azelate 7 Tobacco HR 0

n-butylamine 30 Fluoresecnt pigment 100
Valerate 57 Non-fluoresecnt pigment 0
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Schaad (2001) s Fahy and Persley, 1983; Stanier et al. (1966); Bossis et.al. (2000) L. 5
s (g, o Ky W b —la S il Lo o il YA sl
a5 Sl s Ay oY ijj saodka oUls (oo slu.SY Pseudomonas agar F
Losy Sp s HR STy sl 5 (S ol ol pue Gl W5 ol S sl
) s sla Shs anslie L dzils Cillas P fluorescens 43S L ol S5 sl S5
O 1 g (o el Ca) T g (0 2ol ) Toggla sl s ol Sl 5 Cla.ﬂ oo gyl
s SleS 3 s b 1 Ko il s S Y IV Sl (i ieblen)
Al Gl 855 VB 50 w0 Poputida 45 gl 5 el S3

P o3 SR b A aglie a5, 58 ST sk Jslee lagnss SR
93 ksl Cosls - Llal > Sl dee 5 olaas 5 LS 5 a0 4 ey 2l
S0 Sbap il sl 5l plete 5 &slite ol 2ils U P putida & 55 4 bgs o oy il
(O JK8) Loy i LB s

Sl olis S IV B L Jglar sy glaobdS gla s CL::
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Meloidogyn javanica « o331 K pax S claady, 5 St (’J§ Orr L3 edd A Al wiles
Table 4. Variance analysis for prohibiotion of juvenile and mature Meloidogyn javanica formation

on tomato roots in 500 gram soil disinfected with fluorescent pseudomanads strains and nemacure

Source of variation df Sum of squars Mean of squars Fs
Treatment 8 8326133292.7 104766661.5 wok
Error 18 2992757552.6 166264308.4 -
Total 26 11318890845.4 - -

** Significant
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ens (Biovar V), 8: P. fluorescens (Biovar I), 9: P.fluorescens (Biovar V),

10: P.fluorescens(Biovar 1), 11: P.fluorescens (strain CHAO), 12: P.fluorescens (Biovar III),
13: putida (Biovar B), 14: P.fluorescens (Biovar I), 15: P. putida (Biovar B),
16: P.fluorescens (Biovar II), 17: P.fluorescens (Biovar V)
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Fig. 2. Inhibition of juvenile and mature females of Meloidogyne javanica on tomato roots

treated with fluorescent pseudomanads strains and nemacure
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Table 5. Variance analysis for prohibiotion of gall formation by Meloidogyne javanica on tomato

roots in 500 gram soil disinfected with fluorescent pseudomanads strains and nemacure.

Source of variation df Sum of squars Mean of squars Fs
Treatment 8 1212584 151573 ok
Error 18 463906.6 257725 -
Total 26 1676490.6 ] -

** Significant

900
800
HNematode
g 7007 @IS 46
3 600 ois. 97
(7]
2 ool mis. 208
8 mis. 210
g 400+ mIS. 29
2 300 Aals. 2
HIS. 99
8 200
EINemacur
100
0,
A& z © z © /¢ © yZ A&
G”eo% @70 s %% % %9 © %9 %oo,
Treatment
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M. javanica 4 s34 LS..J_M;-; R{"Y*STS;
Fig. 3. Inhibiotion of gall formation of Meloidogyne javanica on tomato roots

treated with fluorescent pseudomanads strains and nemacure
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Fresh root weight (g)
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Table 6. Variance analysis for effect of fluorescent pseudomanads strains and nemacure on tomato

fresh root weight infested with Meloidogyne javanica.

Source of variation df Sum of squars Mean of squars Fs
Treatment 9 613.53 68.17 ns
Error 20 621.54 31.07 -
Total 29 1235.08 - -

** Non-significant
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Fig. 4. Comparison of the effect of fluorescent pseudomanads strains and nemacure

on tomato fresh root weight infested with Meloidogyne javanica.
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Fig. 5. Effectof different treatments on tomato fresh root weight infested with Meloidogyne

Jjavanica (from left to right A: control, B: nemacure and C: Pseudomonas fluorescent strain 99)
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(Kluepfel et al., 2002)
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Table 7. Variance analysis for effect of fluorescent pseudomanads strains and nemacure

on tomato fresh above- ground weight infested with Meloidogyn javanica.

Source of variation df Sum of squars Mean of squars Fs
Treatment 9 398.78 44.30 wok
Error 20 1966/10 98.30 -
Total 29 2364.8 - ;

** Significant
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Fig. 6. Effect of fluorescent pseudomanads strains and nemacure on tomato fresh

above-ground weight infested with Meloidogyne javanica
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