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Introduction: Root knot nematodes (RKNs) are one of the most
important plant parasitic nematodes in the world that damage a wide
range of plants. In most parts of the world, plant parasitic nematodes,
including root knot nematodes, are controlled using industrial
nematicides; however, sometimes access to effective and appropriate
pesticides is not possible or their supply is limited and farmers are
forced to use alternative methods to manage plant parasitic nematodes.
On the other hand, the adverse environmental effects of industrial
pesticides including nematicides have encouraged researchers to find
effective and environmentally friendly methods. Therefore, there is a
growing interest in the development and application of non-chemical
management strategies for plant parasitic nematodes among
researchers and agricultural producers. Meanwhile, the use of plant
residues as green manure, in addition to improving and modifying the
physical structure and increasing the microbial population of the soil,
has also been suggested as a strategy to control the population of plant
parasitic nematodes. For example, some plants with bioremediation
capabilities, such as members of Brassicaceae, have been reasonably
effective in suppressing plant parasitic nematode populations in
greenhouse experiments. In this regard, the aim of this research was to
study the effect of shredded tissue of some plants as a control method
on the activity of Meloidogyne javanica root knot nematode on tomato
seedlings as a host in greenhouse conditions. In the current study, the
effect of adding crushed masses of plant organs of thyme (7Thymus
vulgaris), French marigold (Tagetes patula), fennel (Foeniculum
vulgare), balango shirazi (Lallemantia royleana) and chamomile
(Matricaria chamomillae) to the soil of tomato seedlings infected with
RKN, M. javanica was studied under greenhouse.
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Materials and Methods: After sampling and propagating nematodes, nematode inoculum (10
second instar larvae per gram of soil) and plant dry mass (0, 5, 10, 25 and 50 g/kg soil) were
added to the soil and homogenized. The soil was transferred to the pots. Then the host
seedlings, Super Chief tomato, were cultivated. The plants were kept in a greenhouse (27+2
°C and natural light (May and June)) for two months. After that, the test was stopped and the
number of galls and egg masses in each root and the reproductive factor of the nematode were
calculated.

Results and Discussion: The results of comparing the average pathogenic activity data
(number of galls, egg mass and reproduction factor) of the nematode M. javanica on tomato
plants treated with plant residues under greenhouse conditions showed that the pathogenic
activity of the nematode had a significant difference (P<0.05) on the tested plants. The
highest control effect on nematode galling activity was observed in marigold, fennel, thyme,
chamomile and balango shirazi treatments, respectively. Also, with an increase in the amount
of plant residues, the number of galls produced on the root decreased in the host plant
substrate, especially the amounts of 25 and 50 grams per kilogram of soil. The reduction of
plant residues on the number of nematode egg mass and reproduction factor such as nematode
galling had a similar trend, so that the lowest egg mass and reproduction factor were obtained
in the treatments of marigold, fennel, thyme, chamomile and balango shirazi, respectively. By
increasing the amount of plant residues in all treatments, the nematode activity has decreased
in terms of egg mass and reproduction factor. Similar research has been conducted on the
controlling and suppressive effect of plant residues on the population of plant parasitic
nematodes, especially root knot nematodes in Iran and the world. Considering the reduction of
nematode activity in the rhizosphere of host plants, it seems that soil amendment with some
plant residues has at least a stabilizing effect on the active nematode population. This feature
is likely initiated by interfering with the nematode's ability to penetrate host roots. In the use
of plants as green manure to improve the soil and reduce the activity of nematodes, two issues
should be considered. Plant species that are used as green manure are not suitable hosts for
nematodes. Also, the plant species used do not have a negative effect on the growth of the
desired plant. In addition to inhibiting the population of some pathogens, plant residues in the
soil seem to have positive effects on the vegetative activities of the host plant. The potential of
soil amendment to reduce the activity of plant pathogens, including nematodes, as part of
integrated pest management includes a direct suppressive effect on nematode populations, as
well as an indirect suppressive effect by changing the microbial balance of the soil in favor of
the host. The indirect or secondary effect of soil amendment plays a very important role in
promoting soil microbial diversity and therefore can be expected to have a positive effect on
stimulating the competition between soil-borne diseases in the rhizosphere.

Conclusion: The presence of plant tissue has reduced the activity of M. javanica. The
reduction of nematode activity was observed in marigold and fennel treatments. Using the
remains of some plants, in addition to increasing organic matter, can be effective in reducing
nematode population.
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Fig. 1. The galling activity of the nematode Meloidogyne javanica on tomato cv. Super Chief roots treated with
chopped plants in greenhouse (Tukey’s test, P<0.05; n=5)
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Fig. 2. Egg masses of Meloidogyne javanica on tomato cv. Super Chief roots treated with chopped plants in
greenhouse (Tukey’s test, P<0.05; n=5)
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Fig. 3. The reproductive factor of the nematode Meloidogyne javanica on the rhizosphere and root of tomato cv.
Super Chief treated with chopped plants in greenhouse (Tukey’s test, P<0.05; n=5)
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