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Abstract

Plant parasitic nematodes are soil inhibiting
microscopic creatures and are world-wide in distribution.
They adversely affect the plant and cause great loss to
agricultural forestry as well as horticulture production. They
enter to the plant through root, stem, leaf, flower even fruit
and causing various disease bacterial, fungal ultimately
causing death of plant so facing deal with the above
discussing situation we need to control of plant nematodes
by using eco-friendly approach cost effective competent to
other biochemical agent and agrochemicals.The antinemic
properties of plants and their process in nematode
management are being discussed in this paper.
Keywords: Parasitic, Horticulture, Nematodes, Antinemic,

Management
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Introduction

Phytonematodes are ubiquitous and
microscopic in nature. They are silent
enemies to mankind because they cause
globally crop loss more than 100 billion
annually (Khan, 2008). They infect plant
roots, bulbs, rhizomes, stems, leavesbuds,
flowers etc. and cause damage to the plant
directly or indirectly. Nematodes are
worldwide in distribution, their abundance
depends on many factors such as soil type
(Chirchiret al., 2008) and vegetation type
(Sahuet al., 2011). Nematode infestation is
mainly noticed in developing countries than
in developed countries (Sasser and
Freckman, 1986).

Since nematodes are generally soil
inhabitants and attack underground parts of
plant, damage caused by them cannot be
diagnosed by symptoms alone, general
symptoms sometimes resemble with those
of some nutrient deficiency (Khan, 2008).

Now a days for the management of
nematodes various chemicals are used which
are not only contaminated ground and
surface water but has also disturbed the
balance among soil, plant and microbial
population (Bahadur et al., 2006).That is why
Researchers have to develop eco-friendly
approach for controlling nematodes because
it is safe for environment, cost effective, easy
to handling by farmers and degrade within
few days.

Botanicals are the natural plant
products when applied in the field leaves no
residues in the field and is eco-friendly. In
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India, many plants are available which have
nematicidal properties. Different scientists
have been tested different plant extracts for
their nematicidal properties. (Netscher and
Sikora, 1990; Akhtar, 1999)

The plant products like leaf extracts
(Netscher and Sikora, 1990; Akhtar, 1999),
oil cakes (Yadav, 2006) and plant latex
(Siddiqui and Alam, 1990) have been used in
the management of nematodes.

Now-a-days botanicals like
Azadirachta, Eucalyptus,Sidaacutu and
Tagetes have been very popular in nematode
control(Umar et al.,2010)

Methods For Nematodes Management

Botanical can be used in different
ways to control nematodes—

Using the parts of botanicals directly.
* Using the extracts of parts of
botanicals.

Using compounds of botanicals.
Using plants

amendments.

as organic
Using the parts of botanicals directly—
Many botanicals have antinemic
properties in their
roots,shoots,leaves,flowers,seeds
etc.(Cannayane, Rajendran G, 2003);
Sundararaju et al., 2003). Fresh leaves of
Azadirachtaindica and water
hyacinth@60kgN/ha were found to be very
useful for controlling the population of
Hirschmanniellaoryzae and increasing
productivity of rice (Prasad et al, 2004).
Mexican marigold leaf, Bitter leaf, Lantana
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leaf and Baker tree seeds were very
effective in nematode control which recorded
about 95% inhibition of nematode eggs.
These botanicals also reduced the formation
of galls in tomato (Tayeet al., 2013).Seed
soaked in aqueous extracts of neem and
karnaj seed kernel at 20% proved to be very
effective among many plant products tested
in improving plant growth of cowpea and
minimizing infection of R.reniformis (Ram
and Batheli, 2003).

Water soluble fractions of neem
exhibit toxic properties against root-knot
nematodes and reduces their ability to infect
host roots (Khanna,1991; Kathirvelet
al.,1992; Mojumder and Mishra,1991).Seed
and leaf
neem(Azadirachtaindica) reduced juvenile
mortality of the root knot nematodes on
potato(Akhtar and Alam,1991; Khurma and
sing 1997; Upadhyayet al.,2003).

This antinemic property of neem is
mainly due to presence of Azadirachtin
compound. When the soil is amended with
neem leaves there is reduction of 77% nemic
population(Verma and Khan, 2004). The

extracts of

application of neem cake,
Cymbopogonflexuosus leaves,
Cymbopogonwinterianus leaves,

Costusspecious shoots and rhizomes dried
powder reduces the growth of root-knot
nematode (Meloidogyne incognita)
(Pandey, 2002).

Another treatment to reduce the
nematode fecundity and improved plant

growth is green chopped leaves of neem,
datura (Datura stramonium) eucalyptus

(Eucalyptus citriodora), tulsi
(Ocimumcanum), madar
(Calotropisprocera) and mint

(Menthaarvensis).It has been observed that
the presence of neem seedlings inhibited the
growth of second stage nematode juveniles
(Wani and Alam, 2000)in chickpea roots.The
aqueous extracts of neem leaf,neem seed
kernel, futuka leaf
(Melastomamalabathricum), germany bon
leaf (Ageratum conyzoides) were tested for
their toxicity against
Meloidogynegraminicola stop the growth
of T.semipenetranson C.jambhiri(Deka et
al,2002). Neem cake, neem seed and neem
seed kernel reduced more than 75% in the
no. of cysts(Mojumder and Mittal A,2003).
2) Plant extracts used as botanicals—

For nematode management many
workers used plant extracts and testing these
extracts both in vitro and invivo on
nematodes (Sharma and Trivedi PC,2002).
Aqueous extracts of leaves of Moringa

(Moringaoleifera), African  basil
(Ocimumgratissium) and neem
(Azadirachtaindica) exhibited

pathogenicity effect on second stage
juveniles of M.incognita (Vijayalakshmi
andPrasad SK,1979).

Aqueous extracts of Baker tree
Bitter
leaf(Vernoniaamygodalina), Mexican
marigold (Tagetesminuta), Mexican tea

(Milletiaferruginea),
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(Chenopodiumambrosioides) and Neem
(Azadirachta) at 5%
controlled nematicidal properties against

concentration

M.incognita in vitro.

Latex of
Calotropisgiganteacaused 100 percent
inhibition of egg hatching at 10.0
concentration (Pandey and Kalra, 2003).
Aqueous extracts of
yam(Dioscorea floribunda) reduced the
egg hatching of M.incognita(Nath and
Mukerjee, 2000). Similarly extract of Datura
was found to be powerful on the second

tubers of

stage juveniles of M.javanicain tomato
plants (Al-Sabaet al., 2001).
During the time of harvesting in
plants leaf
Calotropisgigantea reduced the growth of
root knot nematode (Saranavanapriya and
Sivakumar, 2005).Garlic extract had more
potential than neem leaf extract in the control

tomato extracts of

of root-knot infection of tomato in vivo
(Agbenin et al., 2005).Neem extract was
useful for infestation of M.incognita and
showed the highest juvenile mortality
(82.8%) (Nelaballe and Mukkara, 2013).

The efficiency of leaf mulches from
A.indica, Acaciamangium, Calotropis
knot
(M.incognita) and kacholam were studied
in Vellayani. These mulches reduced 60%
nematode population A.indica and
chromolaena mulches reduced gall index
(Nisha and Sheela MS, 2002).

Shoot
Euphorbiahelioscopia, Erucasativa and

gigantea on root nematode

extracts of
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P.lanceolatainhibited the root galls in tomato
plants and increased fruit yield of the
plant(Hoseinpoor and Kargar,2012).Flower
extract of Marigold,Tageteserecta reduced
the hatching of M.incognitaeggs and
increased the mortality of juvenile up to100%
when treated in vitro (Meenaer al.,2010).
Higher dose of botanicals increased their
effectiveness and also improved the plant
growth characters with reducing root knot
index (Singh et al., 2012).

Dipping of roots in neem seed cake
extract with carbofuran for 120 minutes was
very effective for the inhibition of nematodes
growth (Das and Deka BC, 2002). Powered
neem seed kernel and neem cake extracts
were effectively stopped the nematode
population (Mojumder and Mittal A,
1999).Salannin at 1000ppm was the most
effective botanical causing 76to 86%
immobility (Mojumder V, 2002).

3) Botanical oil —

Botanicals oil was very effective
against in vegetables
(Sivakumar and Gunasekaran, 2011).Clove
oil has significant effect against root knot
nematode, M.incognita in vitro (Meyer et
al.,2008).Various oils from different plants
like caraway, fennel, spearmint and oregano
had compounds like caravacrol and thymol
with property. At the
concentrations of 100 micrograms/litre, these
oils immobilized the juveniles of root knot
nematodes and also reduced their hatching
(Oka et al., 2000).Chinaberry and castor
bean oil reduced the population of

M.incognita

antinemic
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M.incognita juveniles.
4) Dry powder of Botanicals—

Dry powder of botanicals also had
significant role in the control of nematodes
in soil. Dry powder extracts of
Newbouldialaevis reduced the galls of
M.incognita in African yam bean
plant.(Ugwuokeet al.,2011).Low
concentration of leaf powder of rock fleabane
reduced the juvenile growth of M.javanica
and Tylenchulussemipenetrans but it had
no effect on stem and bulb nematode (Oka
etal.,2001).

Dry leaf powders of Vitextrifolia,
Phlogacanthusthyrsiflorus and
Parkiajavanica had potential nematicidal
properties(Mohilal andDhanachand ,
2003).Neem seed powder significantly
decreased the disease severity of Fusarium
and root-knot in both green house and field
(Agbenin et al.,2005).Tobacco dust had
nematicidal activity when it was tested in tea
plantations used as a
beneficialbiopesticide for root knot
nematode management in tobacco.Tobacco
plant had many toxic compounds include
nicotine, germacreneanabasine, piperidine
and alkaloids which may exhibit the
nematicidal properties(Panteret al., 1990).

and

5) Botanicals as Organic amendments—
Use of various botanicals as organic
amendments is less hazard and pollution free
for farmers. This application also improves
the nutrient status of soil and soil structure.
Generally amendments of oil seed cakes in
soil decreased the population of nematodes

through toxic decomposed products like
phenolics and ammonia.
Among various organic
materials,neem cake(Alamet al.,1978) and
mustard cake(Gul et al.,1990) have shown
good result in the control of phytonematodes.
Powder of cocoabeantestaand oil palm fruit
fiber as mulches also reduced population of
nematodes in the tomato plant (Ojo and
Umar, 2013).Ground neem seed, tobacco
waste dust (Mothaet al., 2010) and Mustard
cake (Khan etal.,1996) also reduced the root
knot nematodes population.Neem cake
provides nitrogen in a slow-release form and
protecting the plants against
phytonematodes.Dry leaves of
Azadirachtaindica, Calotropisprocera,
Datura stramonium, Crotolarzajuneca
and Vitexnegunda were play significant role
against phytonematodes.Central Insecticides
Board of India has approved the registration
of 300ppm oil based and 1500 ppm kernel
based neem formulations which can be used
against phytonematodes (Akhtar,
2000).Application of N coated neem cake
reduced the population of nematode,
Pratylenchuscoffeae in banana tree
(Sundararaju and Kumar, 2000). Crop
rotation with C.juncea increased sugarcane
production due to the advantages of green
manuring (Dinardo Miranda LL & Gill MA,
2005).

A study of field experiment at
Bundaverg, Queen land, sugar cane trash
was in corporate into soil with or without
nitrogen supplied as either soyabean residue
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or ammonium nitrate in soil were reduced
population of P.zeae and Tylenchorhyndous
85% and 71% respectively (Stirling GR
,Wilson et al., 2005).

Nematicidal Princplesof Botanical

Different types of botanicals have
different compounds to show nematicidal
property.Azadirachtin is the major nontoxic
compound present in neem plant. This
compound is released through volatiation and
decomposing of the different parts of plants
(Akhtar, 2000 and Ntalliet al., 2009). Toxic
principle of Marigold is due to presence of
terthienyl and bithienylcompounds
(Uhlenbroek and Bijloo, 1958 &1959).
Marigold suppress the growth of galls
produced by M. incognita on vegetable
crops (Yen et al., 1998).Alliumsativum
(garlic) produced Allicin which exhibited
nematicidal activity against the
phytonematodes. (Gupta and Sharma,
1993).Nicotine presents in Tobacco plant that
is very harmful to insects (Panteret al.,
1990).

Phenyl isothicyanate presents in
crucifers contains antinemic property against
root knot nematodes. (Morgan, 1925;
Stahmannet al., 1943). The neem-based
products effectively reduced gall number, egg
mass and nematodes population in soil. 8%
Econeemresulted in the longest shoots and
roots of different plants. That is why Indian
farmers without the knowledge of the
chemical composition, have been using neem
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products as a traditional method of
nematodes control for centuries.
Neem products are cheap, safer and eco-
friendly.Recently many insecticides are
available in India which contain
azadirachtinviz,Achook, Nemin, Jawan,
Repelin, Sunneem etc. Azadirachtin
suppressed the growth of root — knot
nematode on cucumber (Lynn et al.,
2010).Margosan —O, Azatin,Superneem
4.5,Neemix and Triact are some potential
insecticides and fungicides.

Neem Jeevan, Neemark, Neem
Gold, Achook and Kranti were tested at 1%
,0.5% and 0.25% concentration against M.
incognita reduced the egg hatch (24-70%)
and root gall-index (20-50%) at all the tested
levels(Sharma 2000).
Conclusion

Botanicals areCheap and eco-
friendly being the only alternative to chemicals
and expected to fulfil all requirements of the
farmers. They are economically viable to the
farmers. Concerning the environmental
safety, they are gaining much importance in
the integrated nematode management (INM)
practices. For the conversation of biodiversity
botanicals are the most promising source of
bio-active products of plant origin. Moreover
application of botanicals to the crops will yield
healthy fruits and vegetables without harmful
chemicals which results in healthier human
generation.
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