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Abstract: Nematicidal activities of leaf extracts of four selected toxic plants (Aerva lanata, Eclipta alba, Cassia
tora  and  Quisqualis  indica)  were  analysed  against  the  root  knot  nematode, Meloidogyne incognita.
These plant leaves were collected from Nallatharai village near Aruppukottai area. The plant leaves were shade
dried and powdered. The plant extracts were prepared by soxhlet apparatus using methanol as a solvent.
Methanol extracts of four plants were screened for egg hatchability and nematicidal activity against second
stage juveniles of M. incognita in the laboratory. The nematode egg and juveniles exposed 24, 48 and 72 h in
different concentrations (5 - 25 ppm) of plant extracts. The plant extracts of Aerva lanata and Eclipta alba
exhibited highly promising mortality 70-73% after 72 h exposure when compared with other two leaf extracts.
There was a gradual decrease in egg hatching with increase in leaf extract concentration. Aerva lanata and
Eclipta alba were found to be most effective in reducing egg hatching and larval mortality of the root knot
nematode, M. incognita.
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INTRODUCTION need to shift attention from the conventional use of

Root-knot nematode belonging to the genus environmentally  friendly  ones  such   as   the   use of
Meloidogyne is a polyphagous one, infecting almost all less toxic methods of pest and disease control such as
the  agricultural  crops, including vegetables, pulses, plant  based  substances.  The  use of botanical extracts
ornamentals, etc. This genus in considered to be the most for controlling Meloidogyne is becoming appealing
important as it infects maximum number of hosts causing because of the growing problem of environmental
serious losses which feeds inside the roots, inflicting pollution arising from the use of persistent pesticides.
damage to the plant with visible swellings [1]. In India, There has been a de-registration of some hazardous
Meloidogyne incognita is reported as the most widely nematicides.  Increasing  pressure  is on farmers to use
occurring  species  [2]. The symptoms of nematode non-chemical  pest  control methods that do not pollute
infection are the formation of root galls which results in the environment. This emphasis the need for new
growth reduction, nutrient and water uptake reduction methods of control such as the use of plant extracts
increased wilting, mineral deficiency, weak and poor (Akhtar [5] and Netscher and Sikora, [6] studied that the
yielding plants [3]. reduction in population densities of plant parasitic

The root-knot nematode has been variously nematodes in response to application of inorganic
controlled  by  nematicides,  fungicides or the amendments. Hence the present study, all the plant leaf
combination  of  both with insecticides, although proven extracts were good nematicidal activity against the root
to be effective [4], the negative effects on the knot nematode, M. incognita and the leaf extract of Aerva
environment  and  other  ecological   consequences lanata was more effective when compared with other leaf
cannot  be  overlooked.  Therefore  there  is an urgent extracts.

synthetic hazardous control measures to more
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MATERIALS AND METHODS hatchability and larval mortality of root knot nematode

The four selected plant extracts (Aerva lanata, elengi. Decrease larval hatchability in the high
Eclipta alba, Cassia tora, Quisqualis indica) were used. concentration of the leaf extract and the increase in
The plants were collected from Nallatharai village near number of mortality were observed. Similarly Oka et al. [9]
Aruppukottai area. The collected leaves were shade dried reported that stem, bark, root and flower of Ochradenus
and powdered with the help of mixer grinder. The powder baccatus aqueous extract against the root-knot nematode
was extracted by Soxhlet apparatus with 200 ml of M. javanica. Hundred percent of second-stage juveniles
methanol as a solvent [7]. The extracted material was then were immobilized after exposure to 4% root-core extract for
dissolved in methanol (1:10) w/v to prepare stock 48 h; 8% root-core extract suppressed their hatching by
solution. Different concentrations of plant extracts (5 to 25 87%, whereas stem, flower and root bark showed lower
ppm) were prepared from the stock solution using distilled activity. Incorporation of root core or bark into the soil, as
water. The egg masses and nematode larvae were fresh or dry powder at 1 and 0.5% (w/w), respectively,
collected from the Acalypha indica plant near agricultural reduced the number of nematodes recovered from the soil
fields. Effect on hatching was evaluated on five mature by 95–100%, whereas the flower and stem were much less
uniform size egg masses of M. incognita were suspended effective.
in the extracts and water (control), replicated three times
in cavity blocks. The blocks were kept at room Larval Mortality Test: The present study, methanolic leaf
temperature. Observations were recorded on number of extract of four toxic plants was tested nematicidal activity
hatched larvae, dead and alive after 24, 48 and 72 h. For of second stage juveniles of M. incognita in the
effect of nematode larval mortality of 30 freshly hatched laboratory conditions. The juveniles were exposed for 24,
J  of M. incognita were placed in each dilutions and 48 and 72 hours exposure time at different concentrations2

control, replicated three times in cavity blocks. The blocks (5, 10, 15, 20 and 25 ppm) and the percentage of larval
were kept at room temperature. Mortality of larvae was mortality was increasing with increasing toxicity of the
calculated as a percent of total larvae suspended and LC leaf extracts (Cassia tora (56%), Quisqualis indica (66%),50

and LC  values were determined by using probit analysis Eclipta alba (70%), Aerva lanata (73%) (Table2). Toxicity90

[8]. of each leaf extracts LC  and LC , slope value, chi square

RESULT AND DISCUSSION (Table 3). Similarly Dongre and Simon, [10] reported that

Egg Hatchability Test: The four toxic plants were selected Neem (Azadirachta indica), Bael (Aegle marmelos),
and tested  at  different concentrations (5, 10, 15, 20 and Jatropha (Jatropha curcas), Eucalyptus (Eucalyptus
25 ppm) were tested the egg hatchability of root knot globus), Sahjan (Moringa oleifera), Ber (Ziziphus
nematode M. incognita (Table 1). The different mauritiana), Sarifa (Annona reticulate), Congress grass
concentration  (5  ppm,  10  ppm,  15  ppm,   20   ppm  and (Parthenium argentatum) against Meloidogyne
25 ppm) were tested among the four plants. The results graminicola. In vitro studies 25%, 50% and 100%
show a  decrease in egg hatchability as increasing concentrations of leaf extracts significantly reduced
concentration of the extracts. The increase in exposure second stage juvenile of mortality after 24 and 48 h. The
period and increasing concentration also decrease in egg plant leaf extracts of Bael and Neem` exhibited highly
hatchability. The C. tora leaf extract has been found to be promising mortality range 80-88% after 48 h exposures.
less toxic when compared to other extracts and the egg Ardakani et al. [11] also reported that essential oil
hatchability has been found to be decreasing with from dried leaves of true myrtle (Myrtus communis L.) at
increasing concentrations from 10 at 5 ppm to 1 at 25 ppm the rates of 8000, 4000, 2000, 1000, 500, 250, 125, 62.5 and
after 24 hours exposure time. Similarly all the leaf extracts 0 mg/l  were  tested  for  its  nematicidal  activity  against
were increasing egg hatchability at low concentration and the  second  stage  juvenile  (J2)  of root knot nematode,
decreasing at high concentration. The egg hatchability M. incognita. Hundred percent nematode mortality was
was observed in the decreasing order C. tora > Q. Indica achieved with essential oils of 8000 and 4000 mg/l. No
>A. lanata. Significant results were observed at p >0.0001. nematode mortality was seen in treatments of 250, 125,and
Similarly this author already reported that the egg 62.5 mg/l of the oil.

Meloidogyne incognita against the leaves of Mimusops

50 90

value  and  spontaneous  response  were  calculated

nematicidal activity of different plant extracts namely
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Egg masses Hatchability Mortality

Table 1: Effect of different concentrations of leaf extract on egg hatchability of root knot nematode Meloidogyne incognita.
Egg hatchability at different concentrations (ppm)
------------------------------------------------------------------------------------------------------------------------------

Plants Exposure time (Hours) Control 5ppm 10ppm 15ppm 20ppm 25ppm
Cassia tora 24 10 8 7 5 3 1

48 15 12 10 7 4 2
72 18 15 11 8 3 1

Quisqualis indica 24 14 10 7 5 3 1
48 18 12 8 3 2 1
72 22 18 15 6 3 2

Eclipta alba 24 14 11 9 7 6 3
48 19 15 10 6 4 1
72 22 17 13 10 6 2

Aerva lanata 24 18 14 11 9 5 3
48 21 17 13 10 3 1
72 23 18 15 11 5 1

Table 2: Effect of different concentrations of leaf extracts on larval mortality of root knot nematode Meloidogyne incognita
% of larval mortality at different dilution (ppm) of plant extracts
------------------------------------------------------------------------------------------------------------------------------

Plants Exposure time (Hours) Control 5ppm 10ppm 15ppm 20ppm 25ppm
Cassia tora 24 0 7.66 10.0 14.0 18.0 22.0

48 0 10.0 13.0 17.33 21.0 22.66
72 0 13.33 15.0 19.83 21.66 26.0

Quisqualis indica 24 0 10.66 13.33 18.66 19.66 24.66
48 0 13.33 18.66 21.0 21.66 25.33
72 0 20.66 21.66 25.0 25.0 27.0

Eclipta alba 24 0 5.33 7.0 11.66 18.0 20.0
48 0 10.33 11.66 15.0 20.0 22.33
72 0 14.0 16.0 19.33 21.66 26.0

Aerva lanata 24 0 7.66 13.33 16.0 20.0 22.33
48 0 10.33 15.0 17.66 22.66 23.0
72 0 15.0 18.66 21.0 24.0 25.0

Table 3: Toxic effect of different plant extracts against Meloidogyne incognita
Plants Exposure time (Hours) LC50 LC90 Slope ± S.E Chi Square (x ) Spontaneous response rate2

Cassia tora 24 20.41 275.38 1.95 ± 0.45 0.533 0.00
48 14.39 433.47 1.61 ± 0.43 0.829 0.00
72 11.37 297.19 1.59 ± 0.43 1.248 0.00

Quisqualis indica 24 14.03 477.19 1.58 ± 0.43 0.537 0.00
48 8.34 845.84 1.30 ± 0.43 0.215 0.00
72 5.69 42.31 1.75 ± 0.49 1.016 0.00

Eclipta alba 24 30.72 512.39 1.94 ± 0.48 2.047 0.00
48 17.22 1339.85 1.46 ± 0.43 1.429 0.00
72 10.33 907.54 1.36 ± 0.43 1.896 0.00

Aerva lanata 24 19.02 1133.85 1.52 ± 0.43 0.227 0.00
48 14.36 336.55 1.68± 0.43 0.234 0.00
72 8.60 716.87 1.32 ± 0.43 0.383 0.00



Acad. J. Entomol., 8 (2): 92-95, 2015

95

CONCLUSION 5. Akhtar, M., 1999. Plant growth and nematode

The present study concluded that all the products, urea and compost, Bioresource
concentrations of leaf extracts were dangerous to root- Technology, 69: 181-183. 
knot nematode, M. incognita.so the plant extracts were 6. Netscher, C. and R.A. Sikora, 1990. Nematode
most effective control and eco-friendly management of the parasites of vegetables; in: Plant Parasitic Nematode
root knot nematode. in Subtropical and Tropical Agriculture, edited by
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