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Biological control of root-knot nematode, Meloidogyne javanica, using
vermicompost and fungus Trichoderma harzianum on tomato

F. Heidari' and M. Olia'"”

(Received: 9.10.2015; Accepted: 16.3.2016)

Abstract

Integrated and separate application of Trichoderma harzianum and vermicompost on activity of the root-knot
nematode, Meloidogyne javanica was examined under in vitro and green house conditions. The root-knot
nematode identified using morphological characters and fungal isolate with the help of species-specific
primers as well. Ability of two fungal isolates on egg hatching and mortality of M. javanica juveniles were
tested under laboratory conditions. The results of the laboratory test indicated that the mortality of M.
Jjavanica juveniles was highest in the base concentration (100%), and inhibition of egg hatching of the first
isolate was more than the other one. In the green house experiment, effects of integrated and separate
application of vermicompost and T. harzianum on tomato plants growth factors and nematode reproduction
indices, in two independent of 90 and 120 days harvesting time, were tested. Results showed that integrated
using of vermicompost and the fungus, in addition of controlling nematode, increased plant growth and
indicated a promising potential of nematode control by using combination of these two biological agents.
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Table 1. Name and sequences of specific primers for Trichoderma harzianum.

Primers Primers sequences

Th-F 5-CGG TGA CAT CTG AAA AGT CGT G-3 (Forward)
Th-R 5-TGT CAC CCG TTC GGA TCA TCC G-3 (Reverse)
THITS-F2 5-CGG GTT TTT TAT AAT CTG AGC C-3' (Forward)
THITS-R3 5-CAT TCA GTT GGGT G-3 (Reverse)
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Fig 3. Effect of the concentration on mortality of the
J, of the root-knot nematode, Meloidogyne javanica in
vitro (Data are mean of four replicates; Bars with the
same letters are not significantly different at 5% level
according to t- test).
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times (h) on hatching of the eggs of Meloidogyne javanica in vitro (Data are means of four replicates; Bars with
the same letters are not significantly different at 5% level according to t- test).
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Fig 5. Effect of the PDB (Potato Dextrose Broth) culture filtrate of two isolates of Trichoderma harzianum and
concentrations on eggs hatching of the root-knot nematode, Meloidogyne javanica in vitro (Data are means of
four replicates; Bars with the same letters are not significantly different at 5% level according to t- test).
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Table 2. The results of analysis of variance of time, treatment and nematode factors on tomato growth

characteristics.
Mean Squares

Source of variation Df  Root dried Root fresh Root length Shoot dried Shoot fresh Shoot length

weight (g) weight (g) (cm) weight (g) weight (g) (cm)
Time 1 173.0° 3074.5 22.9% 15.8" 110.2™ 234.6"
Nematode (Nem.) 1 804.9” 1389.8" 95.7™ 16.0" 120.7™ 202.5"
Treatment 3 74.5" 929.2" 571.4" 237.5" 6306.17" 180.4"
Nem*Time 1 5.8 658.6" 354.0" 8.5 205.7" 117.17
Treatment*Time 3 4.0 237.3™ 65.2" 3.3 299.8™ 126.4"
Treatment*Nem. 3 11.6° 375.7" 280.2" 48.7 269.3" 15209
Treatment*Nem.*Time 3 48.8 95.5™ 28.5™ 7.8™ 333.0™ 742"
Error 48 22.2 120.7 32.9 222 574.0 35.7
CV% 18.7 16.1 14.5 17.4 15.8 8.4

023 13 sms pde S 70 Ck"‘“ 05 ls sme D] e ) cla.ﬂ 03 13 e BV skt
ns: represents no significant difference®,**: significant difference at 5% and 1%, respectively.
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Table 3. Means comparison of growth traits under different treatments in tomato.

Treatment RoQt dried Rogt fresh  Root length Sho.ot dried Shopt fresh  Shoot length
weight (g)  weight (g) (cm) weight (g) weight (g) (cm)

Control 10.89° 53.17° 31.84¢ 23.88° 129.75¢ 73.07°

T. harzianum 16.08* 58.36 37.83 24.82° 143.08™ 72.78"

Vermicompost 14.14* 59.90° 43.71% 26.89° 157.31% 66.20°

Vermi + T. harzianum 14.24* 71.26° 44.80° 32.48" 175.93% 71.62%®
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Data are means of four replicates.

Data with the same letters are not significantly different at 5% level according to t- test.
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Table 4. Mean comparison of effects of various treatments on tomato growth traits.

Treatment Rootdried  Rootfresh  Rootlength  Shootdried  Shoot fresh ~ Shoot length
weight (g) weight (g) (cm) weight (g) weight (g) (cm)

Control 8.18° 41.67° 39.31° 26.33° 145.96° 91.47°

T. harzianum 13.15° 57.43° 36.5° 26.23° 128.93° 80.02%

Vermicompost 10.02° 58.36" 2.7 26.67" 156.1° 64.21%

Vermi + T. harzianum 9.8 66.59" 44 .47 30.9° 169.42° 69.1%

Nematode (Nem.) 13.6° 64.67" 24.37° 21.52° 113.19° 55.92¢

T. harzianum+ Nem. 19.01% 59.29* 39.17% 23.39° 157.2% 63.55d°

Vermi + Nem. 18.26 61.44" 44.62° 27.1° 158.3° 68.1%

Vermi + T. har + Nem. 18.67° 75.92° 45.12° 34.9° 174.4° 74.15%
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Data are means of four replicates.

Data with the same letters are not significantly different at 5% level according to t- test.
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Table 5. Mean comparison of effect of time and nematode in tomato growth traits.

Time * Nematode Rootdried Root fresh  Rootlength  Shootdried Shoot fresh ~ Shoot length
weight (g)  weight (g) (cm) weight (g) weight (g) (cm)
Time 90 + No nematode 8.95° 52.29° 39.01° 28.39° 149.62° 80.28°
Time 120 + No nematode 11.36° 59.74° 42.52° 26.66° 150.58° 73.21°
Time 90 + Nematode 15.43° 55.19° 41.27° 26.25° 155.95° 65.70%
Time 120 + Nematode 19.33° 75.47° 35.37° 26.36 149.74* 65.2%
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Data are means of four replicates.

Data with the same letters are not significantly different at 5% level according to t- test.
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Table 6. Mean comparison of effect of treatments on the indices of the root-knot nematode Meloidogyne javanica

in tomato
Gy
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Nematode (Nem.) 26.81° 26° 80.93° 597 219290°  43.85° 100° 0°
T. harzianum+ Nem. 1537 11.68°  76.62°  2487%  71921° 1438° 328" 6737
Vermicompost + Nem. 1437*  1143*  75.50° 20.5° 73112°  14.62°  333%  66.7°
T. harzianum+ vermicompost + Nem. 9.3° 7.3° 60.87°  13.25° 56884°  11.36° 259°  74.1°
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Data are means of four replicates. Data with the same letters are not significantly different at 5% level according to t-

test.
1. Nematode final population/initial population.

2. Nematode final population of each treatment/nematode final population of nematode treatment (%).
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