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Two New Species of Dorylaimida (Nematoda) from India

PADMA BOHRA AND QAISER H. BAQRI

Desert Regional Station, Zoological Survey of India, Pali Road, Jhalamand, Jodhpur- 342 005

ABSTRACT: Two new species of Dorylaimida from India, are reported. Ischiodorylaimus rathori sp.n. is characterised by having 2.67-
2.90 mm long body, cuticle marked by 30-32 longitudinal lines, lip region amalgamated marked by depression; odontostyle 39-41
μm; odontophore 42-44 μm; female reproductive system amphidelphic; tails dissimilar in two sexes; female tail 4.4-5.3 anal body
width while male tail 0.65-0.77 anal body width; spicules 65-75 μm long and two groups of ventromedian supplements separated by
3-4 spaced supplements (8+4+9-11+3+10). Dorylaimellus sewaki sp.n. is characterised by having 0.82-0.93 mm long body; lip region
distinctly set off by constriction, narrower than adjoining body; odontostyle 6-7 μm long; odontophore 8-9 μm long; female
reproductive system amphidelphic; spicules 23 μm long; 5 ventromedian supplements irregularly arranged; tail similar in both
sexes 34-35 μm long, arcuate conoid with rounded tip.

Key Words: Ischiodorylaimus rathori sp.n., Dorylaimellus sewaki sp.n., Dorylaimida, Taxonomy.

The present paper reports two new species of plant
and soil nematodes belonging to the order Dorylaimida
from soil samples collected by survey party of our station
during 2003 from Ranthambore National Park, district
Sawai Madhopur, Rajasthan and by one of us (Q.H.
Baqri) from Andaman and Nicobar Island during 1991-
1992. Nematodes were fixed in hot 4% formalin and
dehydrated in a desiccator, mounted in anhydrous
glycerine. The samples collected from Ranthambore
National Park yielded one new species of the genus
Ischiodorylaimus belonging to the family Dorylaimidae
while one new species collected from Andaman and
Nicobar Islands belonged, to the genus Dorylaimellus of
family Belondiridae. These two species have been
described hereunder.

ISCHIODORYLAIMUS  RATHORI*  SP. N.

(Fig. 1)

Measurement

Holotype Female: L=2.70 mm; a=36; b=4.2; c=15.5
c' =4.4; V=164318; odontostyle=39 μm; odontophore =42
μm; guiding  ring =18μm; esophagous =632 μm; prerectum

=190 μm; rectum =53 μm; tail =146 μm; anal body-width
=35μm.

Paratype females (n=8): L=2.67-2.99 mm; a =32.5-
36.0; b =4.2-4.8; c =14.1-15.8; c’ =4.8 -5.3; V =16-1741-
4319-21; odontostyle = 39-41 μm; odontophore = 42-44 μm;
guiding ring =18-19 μm; oesophagus= 584-632 μm;
prerectum = 190-200 μm; rectum = 53 - 55 μm; tail = 146
- 212 μm; anal body-width = 35 - 40 μm

Paratype males (n=5): L = 2.37 - 2.55mm; a = 30.5
- 36.5; b = 3.9 - 4.0; c = 75 - 84; c’ = 0.65 - 0.77; T =58
- 60; odontostyle = 40 -41 μm; odontophore = 42 - 43 μm;
guiding ring = 18-19 μm; oesophagus 584-641 μm;
prerectum = 397 - 427 μm; spicules = 65 - 75 μm; lateral
guiding pieces = 15 - 16 μm; ventromedian supplements
= 8+4+9-11 +3+ 1 0; tail= 28-34 μm; anal body width= 43-
44 μm.

Description

Female: Body slightly ventrally curved in posterior
half upon fixation, tapering more in the posterior region.
Cuticle finely striated transversely, marked with 30 - 32
longitudinal lines; its thickness 3 - 7 μm; (thickest at tail).

* Named after Dr. N.S. Rathore, Joint Director, Zoological Survey of India, Jodhpur.
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Organic Amendments for the Control of Root-Knot Nematode on
Phaseolus mungo

M. VAITHEESWARAN*, S.  MOHAMED IBRAHIM  AND  K.  LAKSHMI  NARASIMHAN

P.G. Department of Zoology, V.O. Chidambaram College, Thoothukudi - 628 008

ABSTRACT: The different organic amendments were observed to suppress the reproduction and population build up of Meloidogyne
incognita on Phaseolus mungo and also improved plant growth. The growth was found to be maximum in neem oil cake treated infected
plant. The impact of pathogenesis is reflected at tissue level with low sugar and elevated phenol and protein levels in the infected
plant. The activities of dehydrogenases and endogenous reductases were more in the infected plant under different organic
amendments treatment albeit the efficiency of different organic amendments in controlling the nematode population and
improving the plant growth was in the following order: Neem cake> Groundnut cake and Neem cake> Cauliflower leaf extract>
Groundnut cake.

Key words: Phaseolus mungo, Meloidogyne incognita, nematode population, organic amendments, plant growth.

*Corresponding author

Organic amendments like oil cakes can provide safe
and pollution free control of plant parasitic nematodes.
The water soluble fraction of the oil cakes as well as their
mixture with soil are reported to affect various nematodes
(Sitaramaiah, 1977; Alam et al., 1982). Khan et al.
(1974) argued that the beneficial effects of the organic
amendments are due to certain nematicidal compounds
that are released during decomposition of organic additives
in the soil. It is known that phenols, phenolics (Singh &
Sitaramaiah, 1971) and ammonia (Sayre et al, 1965) that
are released during decomposition of organic additives
and oil cake, act as nemastatic agents. Literature
pertaining to the impact of different oil cakes on the host
plant infected by root-knot nematode Meloidogyne
incognita is available (Singh & Sitaramaiah 1973), albeit
studies concentrated on growth parameters of the infected
host plant. Hence, the present work was undertaken to
know the effect of different oil cakes alone and in
combination on plant growth, nematode reproduction and
biochemical profiles of Phaseolus mungo infected with
M. incognita.

MATERIALS  AND  METHODS

The earthen pots containing 1.5 kg autoclaved soil
were treated with oil cakes of neem (Azadirachta

indica) and groundnut (Arachis hypogea) @ 50 g/1.5
kg soil and chopped cauliflower leaves @ 100 g/l.5 kg
soil. To study the synergistic effect, oil cakes of neem and
groundnut were taken in equal composition. The pots
were watered regularly for proper decomposition. After
10 days, the seedlings of P. mungo were raised in oil
cakes treated soil. Each seedling was inoculated with
2000 juveniles of M. incognita. A check was kept
without oil cakes. Four replicates were maintained for
each treatment. Untreated and uninoculated pots served
as control. The pot culture was maintained for 35 days.

After 35 days, the plants were uprooted and washed.
Plant weight was recorded for each treatment. The
nemastatic effect of oil cakes on the nematode was
evaluated by estimating the number of egg masses / plant,
total number of eggs/egg mass, soil and plant population.
The soil population was estimated as per Chawla &
Prasad (1974). The population in the plant was estimated
by grinding 10 g aliquots of the shredded infected roots
followed by screening and counting of larvae and eggs
(Vaitheeswaran, 1990). The root-knot index was
calculated by adopting the method of Smith & Taylor
(1974).
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Pathogenicity of Aphelenchoides composticola on White Button Mushroom
(Agaricus bisporus)*

GITANJALI  AND  S.N.  NANDAL

CCS Haryana Agricultural University, Hisar, Haryana-125004

ABSTRACT: The pathogenic potential of Aphelenchoides composticola to Agaricus bisporus was found to be dependent on the initial
inoculum level and time of infestation of the mushroom beds. Yield parameters were found to be significantly less at and above 10
nemas per kg compost, irrespective of time of inoculation. Highest yield and number of fruiting bodies were recorded when
inoculation was done at the time of casing followed by spawning and lowest at composting. Maximum nematode population  was
recorded when inoculation was done at the time of composting followed by spawning and minimum at casing.

Key words: Aphelenchoides composticola, Agaricus bisporus, composting, spawning, casing, spawn run.

Mycophagous nematode Aphelechoides
composticola acts as a severe limiting factor in the
commercial cultivation of white button mushroom,
Agaricus bisporus in India (Bhardwaj et al., 1970;
Chhabra & Kaul, 1982; Rao et al., 1992). Compost
prepared by Long Method of Composting (LMC) may
get contaminated with nematodes during the process of
turning, besides at spawning and casing. This study was
aimed to examine the damage potential of A. composticola
on A. bisporus under commercial conditions when
nematodes enter the mushroom beds through compost,
spawning or casing.

MATERIALS AND METHODS

The experiment was conducted in a mushroom farm,
village Siswala, Hisar (Haryana) during the crop growing
season in 1998-99. Composting was done by LMC on
bricked floor of the farm. Nematode population was
assayed before filling the bags with compost and it was
noticed that the presence of A. composticola was nil.
Nematode culture was maintained on mycelium of
Agaricus bisporus grown in Malt Extract Agar Media.
Inoculation of A. composticola was done @ 0, 2, 20, 200,
1000, 2000 nematodes/2 kg of compost through water
suspension. Inoculation was done at three stages viz. at

the time of 6th turning of compost, at spawning      and at
casing (along with casing material). The spawned (S-11
strains) bags (2 kg compost each) were placed on the
racks of mushroom house and casing was done as per
general practice. Visual observations on spawn run were
taken at the time of casing by grading i.e. A= very good,
B= moderate, C= poor. Observations on the number of
fruiting bodies and yield (g /2 kg compost) at each level
of inoculation were recorded till all the bags ceased to
yield. The population of nematode was estimated by
drawing a sample of 100 g of well mixed compost from
each bag at the end of the cropping season. The design
of the experiment was two factorial CRD, with 4
replications for each treatment.

RESULTS AND DISCUSSION

The pathogenic potential of A. composticola to A.
bisporus was dependent on the initial inoculum level and
time of infestation of mushroom beds (Table 1). When
inoculation was done at the time of composting, there was
poor spread of mycelium at higher inoculum levels (2000,
1000 and 200 nemas/2 kg compost), whereas at inoculum
level 20 nematodes it was moderate. At low inoculum
level (2 nematode/2 kg  compost) and uninoculated check
there was very good spawn run over the compost.

* Part of Ph.D. thesis submitted by the senior author to CCS HAU, Hisar, Haryana.
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Effect of Marigold, Tagetes erecta Intercropped with Banana against
Root-Lesion Nematode, Pratylenchus coffeae

P.  SUNDARARAJU

Crop Protection Laboratory, National Research Centre for Banana (ICAR),
Thogamalai Road, Thayanur post, Tiruchirapalli - 620102, Tamil Nadu

ABSTRACT: An experiment was conducted at farmer’s field on  banana cv. Nendran (AAB) infested with root-lesion nematode.
Maximum reduction in root-lesion index and nematode population was noticed, where Tagetes erecta was grown as an intercrop and
on par with chemical treatment, whereas, maximum population was recorded in untreated control plants. The yield of banana
increased significantly to 12.5 and 12 kg/plant in plants treated with chemical pesticides and intercropped with Tagetes respectively
compared to a minimum bunch weight of 7 kg per plant in untreated control plants. Though the plants treated with chemical
pesticides were found to be on par with marigold grown as an intercrop, but the use of marigold as an intercrop in banana field
warrants more economical and ecofreindly compared to chemical nematicides.

Key words: Pratylenchus coffeae, Tagetes erecta, monocrotophos, carbofuran, neem cake, banana, Nendran (AAB)

Banana (Musa spp.), the most important fruit crop
grown in India ranked second, next to mango, in area and
production. Plant parasitic nematodes are widespread
and are the most important pests of banana. Crop losses
caused by nematodes in bananas are very high, with an
average annual yield losses estimated at about 20 per
cent world wide (Sasser & Freckman, 1987). The root-
lesion nematode, Pratylenchus coffeae is one of the
most important nematode pests of banana next only to the
burrowing nematode, Radopholus similis.  In India,
losses caused due to root-lesion nematodes on banana
cv. Nendran was estimated at about 44.4% (Sundararaju
& Cannayane, 2003). In recent years due to prohibitive
cost of pesticides and their toxicity to human beings and
soil flora, considerable attention has been paid towards
the control of nematode diseases by the use of botanicals.
Intercropping of various nematicidal plants viz. sunhemp,
sesamum, mustard, marigold etc. have been reported to
be effective against nematodes  infecting several crops
(Boride et al. 1970). As there was no such report on
control of root-lesion nematode infected banana plants,
the present investigation was carried out to find out the
appropriate combination of growing marigold as an
intercrop in banana field and its effect on plant growth,
yield and nematode populations.

MATERIALS AND METHODS

The experiment was carried out during 2001-02 in
root-lesion nematode infested banana cv. Nendran at
farmers field, Nachikurichy, Trichirappalli, Tamil Nadu
where soil population density of P. coffeae was more
than the economic threshold level (> 1 nematodes/g soil).
Healthy suckers of uniform size, weighing about 1 kg
each were pared to a depth of one cm to remove the
superficial tissues and planted in the field at a spacing of
1.8 x1.8m. The experiment was arranged as a Completely
Randomised Block Design (CRBD) with five replications
at the rate of 8 plants per replication of seven treatments.
The seeds of marigold plants Tagetes erecta were sown
between two banana beds (vertical and horizontal row)
as well as in the entire area of banana plants including
basin. In comparison, the recommended practice of
paring the suckers and dipping them in Monocrotophos 36
EC at 0.05% at the time of planting and Carbofuran 3G
@ 40g  per plant in 3rd and 6th month after planting (MAP)
was imposed. Organic amendment like neem cake was
also used as one of the treatments.

The treatments imposed were: T1- Banana + Marigold
(vertical row); T2- Banana + Marigold (horizontal row);
T3- Banana + Marigold (entire area of the field); T4-
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Biomanagement of Reniform Nematode, Rotylenchulus reniformis on
Cowpea (Vigna unguiculata) by Neem

R. UMAMAHESWARI,  RAJESWARI  SUNDARABABU  AND  S.  RAMAKRISHNAN

Department of Nematology, Tamil Nadu Agricultural University, Coimbatore-641003

ABSTRACT: Two glass house experiments were conducted to study the impact of neem (Azadirachta indica) leaf extract and leaf
powder on Rotylenchulus reniformis infecting cowpea. Aqueous leaf extract of neem was applied as foliar and soil application at two
concentrations (10 and15 %). Soil application with 15% extract recorded maximum growth parameters and yield (25.5 g/plant) and
minimum nematode population in soil (109.5/250 cc) and root (10/g). Foliar application also showed significantly higher growth
parameters and lesser nematode population compared to control. In another experiment, neem leaf powder as seed treatment at 10%
w/w recorded the highest growth parameters and yield (36.5g/plant) and the lowest nematode population in soil (43.5/250 c.c.) and
roots (3.5/g).

Key words: Neem leaf extract, leaf powder, Rotylenchulus reniformis, Vigna unguiculata.

The reniform nematode, Rotylenchulus reniformis
was first reported on cowpea by Linford & Oliveira
(1940) and it is an important pest of cowpea in most parts
of the world. In view of general awareness about
hazardous effects of chemical pesticides, there is now an
emphasis on the non-chemical nematode management
technologies. Use of plant products especially neem has
gained importance among the scientists and farmers.
Singh et al. (2001) observed that aqueous extract of fresh
leaves of Azadirachta indica and Melia azaderach
effectively reduced penetration of Meloidogyne
incognita juveniles in sunflower. Many commercial
formulations of neem showed significant reduction in egg
hatching and gall index of M.  incognita (Sharma et al.,
2000). Application of nimbin as seed dressing reduced
population of M. incognita and R. reniformis with
consequent improvement in plant growth of tomato, okra
and egg plant (Siddiqui & Alam, 1990). Hence the
present study has been undertaken to manage reniform
nematode infecting cowpea by neem.

MATERIALS AND METHODS

A pot culture experiment was conducted with different
dosage of aqueous neem leaf extract applied as foliar and
soil application and compared with untreated control. The

treatments were given as foliar application of leaf extract
– 10%; foliar application – 15%; soil application – 10%;
soil application – 15% and untreated control.

Another pot culture trial was taken up with dry neem
leaf powder as seed treatment. Young leaves were
collected, shade dried for ten days and finely ground. The
cowpea seeds (CO-4) were treated with required quantity
of the leaf powder with starch as the sticking agent. The
treated seeds were shade dried and sown. The treatments
were dry leaf powder (w/w) @ 1, 2, 5 and 10%; starch
alone and untreated seeds.

Seeds of cowpea were sown @ 2-5 seeds/pot (1 kg
capacity) containing steam sterilized soil and on
germination, plants were thinned to one/pot. They were
inoculated with juveniles of R.  reniformis @ 2 preadults/
g soil and the treatments were given as per the schedule.
All the treatments were replicated 4 times and the
experiments were conducted under glass house condition
adopting the RBD. Observations on the plant characters
viz., shoot length, shoot weight, root length, and root
weight were taken at the time of termination of experiment,
besides assessing final nematode population both in soil
and root. All the data were statistically analysed.
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Diversity of Phytophagous Nematodes associated with Economically
Important Crops in Gujarat, India

PADMA BOHRA, QAISER H. BAQRI AND ALOK K. DWIVEDI

Desert Regional Station, Zoological Survey of India, Pali Road, Jhalamand, Jodhpur- 342005
E-mail: alokzsi@rediffmail.com

ABSTRACT: During 2000-2004, surveys were conducted in 25 districts of Gujarat for collecting soil samples for isolating plant and
soil nematodes. The collected samples yielded a variety of nematodes. About 100 species were identified during this study belonging
to 40 genera and 20 families of the orders Tylenchida (21 spp.), Aphelenchida (1 sp.), Dorylaimida (70 spp.) and Mononchida (8 spp.),
including 13 species as new records. Their distribution up to district level has also been provided.

Key words: Anhydrous glycerine, formalin, Gujarat, new record, plant and soil nematodes.

Nematodes are considered to be highly diversified
and economically important organisms. Amongst their
different ecological groups, plant and soil nematodes
constitute the most important constituents. Though most
of the nematodes are polyphagous, while the saprophagous
are cosmopolitan in distribution, our fragmentary
information indicates a regional distribution of many
species. During last three decades, the number of plant
and soil nematode species reported from India has
increased enormously. Hence, there is an urgent need for
the compilation of information about their distribution in
different regions of the country. In Gujarat, most of the
surveys have been conducted for important phytophagous
nematodes (root-knot and cyst nematodes) only. Keeping
this in view, an attempt had been made to survey the
Gujarat state for knowing the distribution of various plant
and soil nematodes.

MATERIAL AND METHODS

During 2000-2004, random surveys were conducted
in 25 districts of Gujarat, and about 600 soil samples were
collected from 250 localities around the rhizosphere of 40
plant species. Nematodes were extracted by Cobb's
serving and decanting method followed by Baermann’s
funnel technique for obtaining clear nematode
suspensions.

Nematodes were fixed in hot 4% formalin and
mounted in anhydrous glycerine. All the specimens
included in the present study have been deposited and
registered in National Zoological Collection of Zoological
Survey of India, Jodhpur.

RESULTS AND DISCUSSION

Altogether 100 species were identified, which
belonged to 40 genera spread over to 20 families of the
orders Tylenchida (21 spp.), Aphelenchida (1 sp.),
Dorylaimida (70 spp) and Mononchida (8 spp.). The
species were arranged according to their systematic
position and district-wise distribution (Table 1). Thirteen
species were reported for the first time from Gujarat.

Table1. District-wise distribution of nematodes species in
Gujarat state.

Order, Family & species Districts

ORDER TYLENCHIDA

Family Tylenchidae

Basiria brevistylus (Khera, 1970) Ebsary, 1991 20

Family Hoplolaimidae

Hoplolaimus indicus Sher, 1963 2,6,7,10,11,20,22,25,25

Helicotylenchus dihystera (Cobb, 1893) Sher, 1961 2,11,20
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Evaluation of Application Methods of the Nematode Trapping Fungus,
Arthrobotrys oligospora a Potential Biocontrol Agent of Root-Knot

Nematode, Meloidogyne incognita on Okra

S.C. DHAWAN, R. NARAYANA AND N. PRAKASH BABU

Division of Nematology, Indian Agricultural Research Institute, New Delhi – 110012
E mail: scd@iari.res.in

ABSTRACT: A trial was conducted in earthen pots to evaluate the efficacy of talc-based formulation of nematode trapping fungus,
Arthrobotrys oligospora as seed treatment and soil application against root-knot nematode, Meloidogyne incognita on okra under screen
house. The highest lengths and weights of shoot and root were recorded in the treatment that received soil application of the fungus
@ 3% w/w and the minimum was found in nematode alone treatment. The nematode multiplication was significantly reduced in the
treatment with soil application of the fungus at both the doses (1.5 & 3.0). The highest reduction in number of galls, egg mass/plant
and eggs/egg mass was 42.6, 48.4 and 43.4% respectively in treatment that received soil application of the fungus @ 3% w/w. Soil
application of the fungus was found superior in reducing the nematode population compared to seed treatment.

Key words: Bio-management, Arthrobotrys oligospora, Meloidogyne incognita, okra.
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Root-knot nematodes, Meloidogyne spp. are one of
the serious biotic constraints in the production of okra
(Abelmoschus esculentus L.) causing crop losses as
high as 40% by M. javanica (Jain et al., 1986) and 90%
by M. incognita (Lamberti et al., 1988). Nematicides,
which have been found very effective and gave fast,
acting gains, have now become cause of environmental
concern. Therefore, non-chemical approaches like use
of biological control agents are gaining importance. One
such eco-friendly bioagents, Arthrobotrys oligospora
is is known to suppress root-knot nematode populations
(Duponnis et al., 1995; Amin, 2000; Gueye et al., 2003).
The present investigation was undertaken to evaluate
two methods of application of talc-based formulation of
indigenous strain of Arthrobotrys oligospora for
managing the population of M. incognita infecting okra.

MATERIALS AND METHODS

Fungal inoculum: The fungus, Arthrobotrys
oligospora was initially isolated from rhizosphere of
root-knot nematode, Meloidogyne incognita infecting
brinjal, grown at Indian Agricultural Research Institute
fields, New Delhi and cultured on potato dextrose agar

(PDA) slants at 250 C for 48 h. Subsequently, it was
purified and used for the trial.

Nematode inoculum:  Root-knot nematode inoculum
of M. incognita was obtained from culture pots of brinjal
maintained in the Division of Nematology, Indian
Agricultural Research Institute, New Delhi; egg masses
from root knot infested brinjal plants were collected in
bulk and used for the trial.

Preparation of bioagent: The bioagent, A.
oligospora was raised on PDA Broth contained in the
conical flasks and incubated at 250 C for 20 days.
Thereafter, 300 ml of broth with fungus was taken and
mixed thoroughly in the mixer and it was then mixed in 1
kg of talc powder as a carrier material. Also,
carboxymethyl cellulose (2% w/w) was added to the
carrier material as a sticking agent, mixed manually and
then dried under shade. The material after drying, was
packed in polythene bags for biomanagement trial.

Biomanagement trial: A glass house trial was
conducted using earthen pots of 15 cm dia. filled with
autoclaved sandy loam soil. Each pot contained 1 kg soil.
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Effect of Fungal Filtrates of Some Opportunistic Fungi on Hatching and
Mortality of Root-Knot Nematode, Meloidogyne javanica

MOHD.  SHAIKHUL  ASHRAF  AND  TABREIZ  AHMAD  KHAN

Section of Plant Pathology and Nematology, Department of Botany, Aligarh Muslim University, Aligarh– 202002

ABSTRACT: In vitro experiment on the effect of culture filtrates of four opportunistic fungi (Paecilomyces lilacinus, Cladosporium
oxysporum, Gliocadium virens and Talaromyces flavus) on the larval hatching and mortality of Meloidogyne javanica, showed P. lilacinus
the most effective and that of T. flavus the least against M. javanica. However S/100 concentration of T. flavus was slightly hatch
stimulatory. Percentage mortality and hatching of M. javanica was directly proportional to the concentration of fungal filtrate and
exposure time.

Key words: Root-knot nematode, Meloidogyne javanica, Paecilomyces lilacinus, Cladosporium oxysporum, Gliocadium virens, Talaromyces flavus,
fungal filtrates, hatching, mortality.

The control of soil-borne plant parasitic nematodes
using trapping fungi is of great interest because the use
of nematicides or soil sterilants brings about various
ecological and toxicological dangers (Jatala, 1986). Fungi
exhibit a range of specificities and modes of action in their
antagonistic activity towards nematodes.  Therefore, the
aim of present study was to determine the effect of
culture filtrates of some opportunistic fungi on hatching
and mortality of root-knot nematode, Meloidogyne
javanica.

MATERIALS AND METHODS

Four opportunistic fungi viz.  Paecilomyces lilacinus,
Cladosporium oxysporum, Gliocadium virens and
Talaromyces flavus, isolated from egg masses or eggs
of M. javanica, were grown for 15 days in 150 ml of
Richard’s medium. Fungal filtrates were obtained by
filtering 15 days old culture through whatman filter paper
No. 1. Filtrates thus obtained and freshly prepared
sterilized Richard’s medium were centrifuged at 6000
rpm for 15 minutes and taken as standard solution ‘S’.
Different dilutions (S/2, S/10 and S/100) of each fungal
filtrate were prepared by adding required amount of
distilled water.

Sterilized petri dishes of 5 cm dia were separately
pipetted with 5 ml of each dilution of fungal filtrate and
Richard’s medium. Two drops of 0.1% streptomycin
sulphate were added to each dish for avoiding bacterial
contaminations. Five sterilized healthy eggmasses of
nearly uniform size of  M. javanica were transferred to
each dish. The eggmasses placed in sterilized distilled
water served as control. All Petri dishes were kept at
25°C. Total number of hatched out larvae in each Petri
dish was counted after 5 days under stereoscopic
microscope.

For determining the effect of fungal filtrates on larval
mortality of M. javanica, one hundred freshly hatched
sterilized second-stage juveniles (J2) of M. javanica
were transferred to 5 cm dia Petri dishes containing 5 ml
filtrate of different dilutions (S, S/2, S/10 and S/100) of
each fungus and Richard’s medium separately. Equal
number of J2 was also transferred to separate Petri
dishes containing sterilized water to serve as control.
After 12, 24, 48 and 96 h the numbers of immobilized
nematodes were counted under stereoscopic microscope.
Apparently immobilized nematodes were first transferred
to distilled water for an hour to ascertain their mortality.
If they failed to regain mobility, they were considered
dead.

NSI
Text Box
Back to Contents



142

Vol. 35, No. 2, pp. 142-144 Indian Journal of Nematology December, 2005

Plant Extracts and their Role in Management of Juveniles
of Meloidogyne incognita

RANJANA  SAXENA  AND  APARAJITA  GANGOPADHYAY

Pest and Parasite Research Lab II, Department of Zoology, Bareilly College, Bareilly – 243005 (U.P.)

ABSTRACT: The crude extracts of fruit leaves viz., Citrus aurantifolia (lemon); Annona squamosa (custard apple), Psidium guajava
(guava), Musa species (banana) and Aegle marmelos (bel) were obtained by fractionating with organic solvent petroleum ether (60°C-
80°C). Juveniles of Meloidogyne incognita were exposed to various concentrations viz., 250, 500, 1000 & 2000 ppm of the plant extracts
for 3, 6, 24, 48 and 72 h. Citrus aurantifolia at 500 ppm was sufficient to immobilize more than 50% of the juveniles after 24 h, whereas
1000 ppm showed 100% mortility after 72 h, other extracts were toxic at 100 ppm showing more than 50% mortality after 24 h. Thus
all the extracts had nematostatic properties and effective against M. incognita juveniles. LC50 value showed that out of five extracts
Citrus aurantifolia was found to be the most effective.

Key words: Nematicidal activity, plant extracts, Meloidogyne incognita, in vitro.

The root–knot nematode, Meloidogyne species is
one of the world’s most damaging plant pests (Sasser &
Carter, 1985), out of which M. incognita has been
reported to be the most important nematode pest in India,
Bangladesh, Brazil, Egypt, Malawi, Nepal & Pakistan,
according to Nene et al. (1989). One of the promising
alternatives is the use of plant products to observe the
possibility of their nematicidal/nemostatic properties for
the management of nematode problem. Though most of
the researchers have investigated leaves, root and valuable
constituents of the plants for nematicidal activities (Siddiqui
et al., 1987; Prakash & Rao, 1997; Muhammad et. al.,
2001; Das & Mishra, 2003). Prasad (2002) evaluated
various botanicals and recorded 100% mortality of J2 of
Meloidogyne incognita by Calotropis procera and
Datura stramonium in in vitro conditions. Hence, the
present work aims at the effect of botanicals and their
nematicidal activity against juveniles  (J2) of M. incognita.

MATERIALS AND METHODS

Ten gram leaves of Citrus aurantifolia, Annona
squamosa, Psidium guajava, Musa sp. and Aegle
marmelos, were collected, shade dried and finely ground
to powder with the help of grinder. These powders were
extracted for 24 h in Soxhlet Apparatus with 100 ml of
petroleum ether (60°-80°C) as organic solvent. The

extracted material was then dissolved in petroleum ether
(1:10) w/v to prepare stock solution. The above crude
extract was designated as standard(s); from this standard
extract, required concentration viz., 250, 500, 1000 and
2000 ppm were prepared. Vials containing 1 ml of
nematode suspension having 35-40 freshly hatched
juveniles of M. incognita were mixed with 1 ml of each
of the above concentration of extract and kept at 26±1°C
for 3, 6, 24, 48 and 72 h. Each set was replicated thrice.
A control with only petroleum ether was maintained
simultaneously. Observations on live and dead juveniles
were recorded with the help of stereoscopic binocular
microscope.

Per cent mortality was calculated from the average
of the three replications for each and the data were
analysed. Lethal concentrations (LC50) had also been
calculated after converting % concentrations in ppm,
values presuming 1% as 10,000 ppm at all exposure for
each test material.

RESULTS AND DISCUSSION

During in vitro study, almost all the plant extracts
showed nematicidal effect against the juveniles of M.
incognita ranging from 1.9 to 100% mortality (Table 1).
However, the efficacy of Citrus aurantifolia was well
pronounced as J2(s) when exposed to even 250 ppm

NSI
Text Box
Back to Contents



145

Vol. 35, No. 2, pp. 145-147 Indian Journal of Nematology December, 2005

Biotoxicity of Some Ornamental Leaf Extracts against
Meloidogyne incognita

RANJANA  SAXENA AND LALITA

Pest and Parasite Research Lab II, Department of Zoology, Bareilly College, Bareilly, 243005 (U.P.)

ABSTRACT: In vitro experiments were conducted to know the efficacy of ornamental leaf extracts of Catharanthus roseus, Callistemon
lanceolatus, Dandelion sp. and  Chrysanthemum sp. in different concentrations (250, 500, 1000 and 2000 ppm) for the management of J2
of root- knot nematode, Meloidogyne incognita. Extracts of Catharanthus roseus and Dandelion sp. @ 2000 ppm were found most effective
followed by Chrysanthemum sp. and Callistemon lanceolatus. On the basis of LC50 values, 250 ppm of C. roseus, 440 ppm of C. lanceolatus,
860 ppm of Dandelion sp. and 1550 ppm of Chrysanthemum sp. were found effective after 24 h against J2 of Meloidogyne incognita.

Keywords: Meloidogyne incognita, Catharanthus roseus, Chrysanthemus sp., Dandelion sp., Callistemon lanceolatus, in vitro.

Root-knot disease of various plants caused by
Meloidogyne incognita is a serious problem being
encountered by large number of farmers throughout the
world (Jothi et al., 2001; Rosales & Swarez, 2001).Among
the non-chemical methods, biological methods by using
plant extracts, oilseed cakes etc. (Pandey, 2002; Nisha &
Sheela, 2002) are being successfully applied now-a-
days. So in the present work, leaf extracts of Catharanthus
roseus, Callistemon lanceolatus, Dandelion sp. and
Chrysanthemum sp. have been tested for their nematicidal
properties under in vitro conditions against M. incognita.

MATERIALS AND METHODS

In vitro bio-assay studies were carried out with four
ornamental plant extracts, viz.; Catharanthus roseus,
Callistemon lanceolatus, Dandelion sp. and
Chrysanthemum sp. against juveniles (J2) of
Meloidogyne incognita.

The organic extracts of shade dried leaves of these
plants were prepared by extraction of 10 g of plant
material in 100 ml, petroleum ether (60-80°C) for 24 h in
Soxhlet Apparatus. 250, 500, 1000 and 2000 ppm
concentration of each extract were prepared from its
stock by using petroleum ether as a solvent. Second-
stage juveniles (J2) of M. incognita were taken from
pure cultures maintained on brinjal plants.

Nematode suspension and extract in a ratio 1:1 were
taken in experimental vials containing 40-45 J2. A control
with petroleum ether was run parallel. Mortality was
recorded at 3, 6, 24, 48 and 72 h interval from the time of
inoculation. The experimental vials were kept at 26±1°C
and 47% RH. There were 3 replicates for each treatment.

RESULTS AND DISCUSSION

Organic extract of C. roseus showed the highest
mortality. The highest dose (2000 ppm) of C. roseus
showed 21.4, 46.8, 88.5 and 100% mortality after 3, 6, 24
and 48 h, where as, 1000 ppm of this extract also showed
100% mortality after 72h. Sosamma & Jayashree (2002)
have found that C. roseus extract is very effective
against J2 of M. incognita in vitro as well as in vivo
conditions.

Dandelion extract also had nematicidal effect against
J2 of M. incognita. At lower concentration (250 ppm), it
showed less mortality, as concentration increased to
1000 ppm, it started showing 53.3% mortality after 24 h
whereas after 72 h it exhibited 100% mortality and 2000
ppm concentration showed 100% mortality after 48h
only. Higher reduction in number of J2 of Meloidogyne
sp. by Dandelion extract has been documented by
Kotova et. al. (1994).
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Studies on Interaction between Brinjal Mosaic Virus and Root-Knot
Nematode on Brinjal

K.P. CHOVATIYA, B.N. PATEL  AND H.R. PATEL

Tobacco Projects, Anand Agricultural University, Anand–388110

ABSTRACT: An experiment on the interaction between brinjal mosaic virus and root-knot nematode on brinjal, revealed that root-
knot nematode infected plants had more impact in reducing growth parameters viz., plant height, shoot weight, root length, number
of leaves and flowers than brinjal mosaic virus infection; root weight, however, was increased due to heavy galling by the nematodes.
Combined infection of both the pathogens considerably lowered the growth parameters compared with control or infection with
either pathogen. Simultaneous infection of both pathogens exhibited more severe impact on growth parameters as compared to the
single infections indicating synergistic effect on growth of brinjal. Root-knot index, number of galls and root population of the
nematode were higher in the treatments with nematode alone or prior to the virus or in simultaneous inoculations of both the
pathogens.

Keywords: Root-knot nematode, brinjal mosaic virus, brinjal.

Root-knot disease caused by Meloidogyne
incognita and M. javanica in brinjal, Solanum
melongena L. is common in light soils of Gujarat. Severe
losses in yield due to root-knot disease have been reported
by Bhatti & Jain (1977). Brinjal mosaic virus is commonly
found to occur on brinjal in central Gujarat (Jha, 2002).
Plants having multiple infection of mosaic virus and root-
knot nematodes are frequently encountered in brinjal. In
such situation, brinjal crop appears to suffer more seriously.
Therefore, an investigation was undertaken to know the
effect of interaction between brinjal mosaic virus and
root-knot nematode on growth of brinjal.

MATERIALS AND METHODS

Thirty pots, each of 23 cm dia, were filled with the
steam sterilized soil + FYM in the proportion of 4:1. They
were transplanted with 35 days old uniform sized seedlings
of brinjal cv. Doli 5. Fifteen days after transplanting, six
treatments were applied keeping five repetitions of each
treatment in completely randomized design. The
treatments were: inoculation of brinjal mosaic virus
(diluation 1:10) (V), root-knot nematode (2000 J2/pot)
(N), brinjal moisaic virus followed by the nematode (V-
N), the nematode followed by the virus (N-V),

simultaneous inoculation of both (V+N) and a control-no
inoculation. The virus was inoculated using conventional
leaf rub method while the nematode was inoculated in soil
by making three holes around the collar region of the
plants. Second inoculation of the nematode in V-N and
virus in N-V was carried out 10 days after the first
inoculation. The plants were kept in the greenhouse
following all agronomic practices in vogue. Observations
on plant growth parameters and root-knot disease were
recorded after 55 days of the last inoculations and
analysed statistically.

RESULTS AND DISCUSSION

Results (Table 1) indicated that the growth
parameters viz., number of leaves, plant height, number
of flowers and fresh shoot weight were significantly
reduced due to brinjal mosaic virus alone over control.
The results further showed that the root-knot nematode
was more damaging to brinjal plants than the brinjal
mosaic virus. The reduction in root length due to root-knot
nematode infection was more than that of virus infection.
Fresh root weight increased due to nematode infection
because of heavy galling on roots. Similar trends have
been reported with respect to plant growth in various
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Bio-Efficacy of Avermectin against Root-Knot Nematode,
Meloidogyne incognita in Tomato

J.  JAYAKUMAR,  G.  RAJENDRAN  AND  S.  RAMAKRISHNAN*

Department of Nematology, Tamil Nadu Agricultural University, Coimbatore-641 003

ABSTRACT: An experiment conducted under glasshouse conditions for the management of Meloidogyne incognita on tomato with
avermectin, revealed that the plants treated with avermectin 75% as seedling root dip recorded the maximum shoot length of 38.8
cm, fresh shoot weight of 22.3 g, dry shoot weight of 10.7 g and fruit yield of 324.3 g. Significantly increased root length (26.4 cm),
fresh root weight (7.3 g), and dry root weight (2.6 g) were also recorded in plants treated with avermectin 75% seedling root dip. The
treatment was on par with carbofuran 3 G @ 1 kg a.i./ha and avermectin 100% as seedling root dip. Among all treatments, highest
reduction in root knot index (1.3), soil nematode population (132.8), number of females/g root (12.8), egg masses/g root (5.4), and
eggs/egg mass (125.2) were recorded by avermectin 100% as seedling root dip. It was followed by and on par with carbofuran 3 G @
1 kg a.i./ha and avermectin 75% seedling root dip. Similarly, enhanced activities of total phenol, peroxidase and IAA oxidase activity
in tomato plants infected with M. incognita was noted compared to control.

Keywords: Avermectin, root-knot nematode, tomato
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The increasing public concern of environmental
sustenance and crop losses due to pests and diseases left
us in a dilemma, whether to check crop losses through
environmentally-unacceptable means or forego the
valuable crop losses. Metabolites from soil microbes
offer promising solution to the above dilemma and
become an important component of sustainable
agriculture. The versatility in structure and activity,
biodegradability and environmental friendly properties
make these proposed microbial metabolites, agro-active
agents of future generation. One such natural product
with all the above characters are avermectins. Hence,
the present study was undertaken to evaluate the bio-
efficacy of avermectin against root-knot nematode in
tomato.

MATERIALS AND METHODS

Healthy tomato seedlings were planted @ 3 seedlings/
pot filled with 5 kg steam sterilized soil moisture. One
week after planting, seedlings were thinned to one per pot
and inoculated with freshly hatched second-stage juveniles
of Meloidogyne incognita @ 2 J2/g soil maintained in
tomato. Various treatments of avermectin as mentioned
below were imposed in Randomised Block Design. T1-

Soil application (SA) with Avm 100%; T2- SA with Avm
75%; T3-SA with Avm 50%; T4-SA with Avm 25%; T5-
Seedling root dip (SD) with Avm 100%; T6-SD with Avm
75%; T7-SD with Avm 50%; T8-SD with Avm 25%; T9-
Seed treatment (ST) with Avm 100%; T10-ST with Avm
75%; T11-ST with Avm 50%; T12-ST with Avm 25%;
T13-SA with carbofuran 5g/pot and T14-untreated control.

The above treatments were replicated thrice and the
pots were maintained under glasshouse conditions. The
plants were removed at 120 days after planting, carefully
with intact roots system and washed free of soil.
Observation on shoot height, root length, fresh shoot
weight, dry shoot weight, gall index, final soil nematode
population, number of adult females, number of egg
masses per g of root and eggs per egg mass were made.
Besides, total phenol content (Malik & Singh, 1980),
peroxidase (Hammershmidt & Kue, 1982) and IAA
oxidase (Byrant  & Lane, 1979) were also estimated.

RESULTS AND DISCUSSION

Among the various dosages and methods of
application of avermectin, avermectin 100% as seedling
root dip recorded maximum shoot length of 38.8 cm

* CTRI, Research Station, Hunsur
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Effects of Temperature and Relative Humidity on the Emergence of
Infective Juveniles of Heterorhabditis indica from Meghalaya, India
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Department of Zoology, North-Eastern Hill University, Shillong -793022
*Division of Entomology, Indian Council of Agricultural Research, ICAR Reasearch Complex, Shillong -793103

ABSTRACT: The present study reports the effects of temperature and relative humidity (RH) on the emergence and production of
infective juveniles (IJs) of Heterorhabditis indica, an entomopathogenic nematode (EPN) isolated from forest soil of Meghalaya, India.
Larvae of Galleria mellonella were infected by 100 IJs/ larva of H. indica at 25°C and 100% RH. The infected dead larvae of G. mellonella
were exposed to varying degree of temperature and emergence of IJs was observed at regular time intervals. The IJs could emerge
only at 15, 20, 25 and 30°C. The earliest emergence (8 days) of IJs occurred at 25°C. At 85, 96 and 100% RH, the emergence of IJs was
observed between 8 to 9 days. At 75% RH, a delay (17 days) in the emergence of IJs was noticed. At 53% RH the cadavers were found
severely desiccated and failed to release any IJ. Total production of IJs after 20 days post inoculation was recorded in both the
experiments.

Key words: Entomopathogenic nematodes, Heterorhabditis indica, temperature, relative humidity, Meghalaya, India
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Biological control of insect pests using
entomopathogenic nematodes (EPNs) belonging to the
families Steinernematidae and Heterorhabditidae, possess
several advantages over chemical pesticides as they can
actively find their hosts and can also recycle in the soil
environment (Kaya & Gaugler, 1993) and are
environmentally safe (Akhurst, 1990). It has been reported
that the temperature plays an important role in affecting
the infectivity, time of death, development, reproduction
and storage of entomopathogenic nematodes ( Grewal et
al., 1994; Mracek et al., 1997; Koppenhofer & Kaya,
1999; Ganguly & Singh, 2001). The present study was,
therefore undertaken, with a view to investigate the role
of temperature and relative humidity upon the emergence
and production of infective juveniles (IJs) of
Heterorhabditis indica, a locally isolated EPN from
Meghalaya.

MATERIALS AND METHODS

The EPN was isolated by baiting techniques from
forest soil of Jorabat, Meghalaya and identified as
Heterorhabditis indica. Last instar Galleria mellonella
larvae (0.17-0.21g) used in the study were reared in the
laboratory. The larvae were killed by nematodes @ 100
IJs/larva at 25°C and 100% (RH) by Petri dish assay.

The infected dead larvae were transferred to incubators
adjusted 10, 15, 20, 25, 30 and 35°C temperatures and
100% relative humidity and observations were recorded.
Later these were transferred to airtight desiccation
chambers at 25°C. The relative humidity had been
adjusted to 53, 75, 85, 95 and 100%, using supersaturated
salt solutions as described by Solomon (1951) and Winston
& Bates (1960). In both the experiments, observations
were made at every 24 h interval to record emergence of
infective juveniles (IJs) from the cadaver. Total production
of IJs was recorded for 20 days period in each case. The
experimental results have been expressed as the Mean
±Standard Error of the Mean (SEM). Significance was
evaluated by the Student’s t-test. P-values less than 0.05
imply significance level.

RESULTS

Temperature and IJs Emergence

No emergence of IJs was observed at 10 and 35°C
during the period of 20 days. The IJs could emerge from
cadavers only at 15, 20, 25 and 30°C. The earliest
emergence of IJs was observed after 8 days of inocuation
at 25°C. At 20, 30 and 15°C the IJs emerged at 9, 10 and
14 days, post inoculation, respectively (Table  1). The
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Estimation of Salicylic Acid and its Role in Resistance Mechanism in
Chickpea against Meloidogyne incognita
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Division of Nematology, * Division of Agricultural Chemicals, Indian Agricultural Research Institute, New Delhi - 110 012
E-maol: pankaj@iari.res.in

ABSTRACT : Eleven promising genotypes of chickpea were screened against root-knot (Meloidogyne incognita) nematodes in 15 cm
diam. pots. The varieties were characterized as resistant, moderately resistant, and susceptible. Out of 11 genotypes, all were
moderately resistant except Pusa 362 which was susceptible. Only four varieties, BGD-93, Pusa 267 (MR), Pusa 391 (MR) and Pusa
362 (S) were selected for the estimation of Salicylic acid (SA) by spectrophotometer. The results showed that the moderately
resistant varieties BGD93, Pusa 267 and Pusa 391 had higher content of SA, 16.44, 16.11, 15.55 and 14.75 ppm/g sample respectively,
compared to susceptible variety, Pusa 362 (14.75 ppm). Moreover, the SA content in roots (24.00 - 18.14 ppm/g sample) was more as
compared in the shoots which ranged between 16.44 - 14.75 ppm. Therefore, the SA has a positive role in resistant mechanism in
chickpea.

Keywords: Salicylic acid, estimation, chickpea, Meloidogyne incognita
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Plants have both constitutive and induced mechanism
that aids them in defense against disease. Following a
localized infection, many plants have been shown to
undergo a systemic reaction that leads to the broad
spectrum resistance to a diverse variety of pathogens
(Ryals et al. 1996; Durner et al. 1997). The onset of
‘Systemic Acquired Resistance’ SAR has been shown to
be accompanied by the accumulation of Salicylic Acid
(SA). The root-knot (Meloidogyne spp.) nematodes are
the important pests of chickpea causing galls on the root
which hampers the uptake of major & minor nutrients
from soil. The long term objective of present investigation
is to understand why some plants are able to actively
resist microbial pathogens, while others remain
susceptible. As chickpea is attacked by root-knot
nematodes (Meloidogyne spp.) henceforth it was felt
necessary to check the levels of Salicylic Acid in plants
undergoing SAR.

MATERIALS AND  METHODS

The present investigation was conducted in rabi
season during 2004 at Division of Nematology, IARI,
New Delhi. Eleven promising genotypes of chickpea
were screened against root-knot (M. incognita)
nematodes in 15 cm dia. pots. Plants were inoculated

with M. incognita @ 2 J2/cc soil one week after
germination. Gall index was observed after 45 days of
inoculation and the varieties were characterized as
resistant, moderately resistant, and susceptible. All were
moderately resistant except Pusa 362 which was
susceptible. Four varieties, BGD 93, Pusa 267 (MR),
Pusa 391 (MR) and Pusa 362 (S) were selected for the
estimation of Salicylic Acid (SA) by spectrophotometer
(Model: Analytic JENA AG, Germany).

Extraction of salicylic acid

Randomly 5 plants of each variety were selected &
uprooted from each replication and SA was estimated.
Leaves and roots (5g) were cut into small pieces of size
0.5 - 1.0 cm, soaked in water for overnight, then filtered
through Watman filter No. 1 and extracted in ethyl
acetate. The ethyl acetate fraction was taken and sodium
sulphate added to remove moisture and filtrate was
evaporated to dryness in water bath. The stock solution
was prepared by the addition of 10 ml methanol. The
stock solution was used for recording the absorbance at
306 nm. The absorbance was fixed at 306 nm and the
readings were recorded at different ppm of SA and
standard curve was prepared for the estimation of SA
concentration in the plant samples (shoot and roots).
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Movement of Cadusafos in Soil and Invasion of  Meloidogyne incognita
Juveniles in Eggplant Roots

H.C. MEHER, H.S. GAUR AND G. SINGH

Division of Nematology, Indian Agricultural Research Institute, New Delhi- 110 012, India

ABSTRACT: Movement of cadusafos, an organophosphatic nematicide-insecticide, was studied in sandy loam soil by applying it @
0.0, 1.0, 2.0 and 3.0 kg a.i./ha in 15 cm x 6.25 cm plastic cylinders and estimating its concentration in soil profile (0-5 cm, 5-10 cm and
10-15 cm) with a gas chromatograph. Thirty-day old seedlings of eggplant (Solanum melongena L.) cultivar Pusa Purple Long were
transplanted in these soils and inoculated with juveniles of Meloidogyne incognita (5 juveniles/g soil). Invasion of juveniles in roots
was studied after 10 days. Cadusafos adversely affected the juvenile invasion in roots. Reduction in invasion of juveniles in roots and
residue concentration of cadusafos in soil was significantly correlated and this criterion may have a potential use as indicator of
movement of cadusafos in alluvial soils.

Key words: Biomonitor, nematicide, vertical movement, invasion, Meloidogyne incognita, Solanum melongena L.

Plant parasitic and saprophytic nematodes have
been used for monitoring movement and contamination
of nematicides in soil (Meher & Pradhan 1997; Gourd et
al., 1993; Stirling et al., 1992; Stirling & Dullahide, 1987).
The aim of this investigation was to study the vertical
movement of cadusafos, an organophosphatic nematicide-
insecticide and its influence on invasion of root-knot
nematode (Meloidogyne incognita) juveniles in roots of
a susceptible plant species (Solanum melongena L.) in
nematicide-treated soils.

MATERIALS AND METHODS

Vertical movement of cadusafos was studied in a
sandy loam soil at the Indian Agricultural Research
Institute, New Delhi, India. Sandy loam soil (pH 8.1,
cation exchange capacity me/100g 2.1, organic carbon
0.23%, water holding capacity 18.0%, sand 73%, silt 8%
and clay 19%), collected from New Delhi, was oven-
dried and filled (1.2 kg) in 15 cm x 6.25 cm transparent
plastic cylinders. Technical grade cadusafos of 93.1%
purity was applied in four dosages (0.0, 1.0, 2.0 and 3.0
kg a.i. /ha) in five replications to the top soil layer in the
cylinders and covered with a thin layer of soil. The top of
the cylinders were closed with cotton plugs and eluted
with water equivalent to field capacity moisture. Water

from a separating funnel was regulated to fall @ 5 drops/
minutes on the top of the cylinders till it saturated the soil
and reached the bottom. Each cylinder was carefully cut
horizontally at 5 cm and 10 cm. The soil in three parts of
the cylinder, 0-5 cm, 5-10 cm and 10-15 cm, were used
for further analysis. The soils from three depths were
filled in 150 cm3 plastic cups. Seedlings of M. incognita
susceptible eggplant (S. melongena) cultivar Pusa Purple
Long were raised in a glasshouse and 30-day-old seedlings
were transplanted and inoculated with M. incognita @
5 J2/g soil. The M. incognita population maintained at the
Division of Nematology and freshly hatched J2 from egg
masses were used for inoculation.

The plastic cups were placed in a plant growth
chamber providing 14 h photoperiod at 240 C and 10 h
dark period at 180 C. The plants were harvested 10 days
post inoculation and roots were stained by differential
staining technique (Byrd et al. 1983). The staining
technique was slightly modified and roots were exposed
to 2.5% sodium hypochlorite for 4 minutes and washed
overnight before staining. The number of J2 in roots was
counted under a stereomicroscope. The nematode number
was converted to percentage of juveniles in roots in
nematicide treated versus untreated soils.
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Evaluation of different Tissue Cultures of Chilli, Capsicum annuum for
in vitro Establishment of Meloidogyne incognita

R.K. KAUL

Central Arid Zone Research Institute, Jodhpur-342003, Rajasthan
E-mail: rkkaul@cazri.res.in

ABSTRACT: Excised root segments, callus, roots induced from callus and root segments and axenic plant cultures of chilli,
Capsicum annuum were evaluated for their response to Meloidogyne incognita. Second-stage juveniles of M. incognita were surface
sterilized by exposing them to 0.01% strepto-penecillin sulphate for an hour. The results of larval inoculations revealed that none
of the larvae were able to infect excised root segments. In callus cultures only 2%, in callus induced roots 33%, and in root to root
cultures 17% larvae were able to establish and develop into next stages. Axenic plant cultures showed maximum susceptibility to
the nematode with 44% larval infection. Irrespective of varying degrees of infection, the development of larvae was normal in all
the tissues. Culturing nematode on callus induced roots, root-to-root cultures and axenic plant cultures was not observed to have
any adverse effect on its fecundity.

Key words: Meloidogyne incognita, Capsicum annuum, excised roots, callus, axenic plant cultures, in vitro.

Chilli, Capsicum annuum, a highly valued spice
crop is severely damaged by root-knot nematode,
Meloidogyne incognita. At present, chilli improvement
programme involves screening of large number of
genotypes for identification of resistant sources against
this nematode. In-vitro techniques if developed
successfully against this nematode can be of great help
in screening large number of chilli lines with considerable
savings in time, energy and space inputs.

In the past, plant tissue culture techniques have been
exploited to study plant nematodes under aseptic conditions
(Krusberg & Babineau, 1977; Perry et al., 1980; Lauritis
et al., 1982; DeLange et al., 1987; Paul et al., 1987;
DeWaele et al., 1990). Application of these techniques
for in-vitro screening of germplasm against root-knot
nematode has not been attempted by many researchers.
Orion & Pilowsky (1984) reported excised root cultures
to be more reliable and accurate for screening of tomato
genotypes against M. javanica while Rivera-Smith et
al. (1991) found the same to be less reliable for screening
of potato germplasm against Meloidogyne spp. They
recorded more variation in excised root assays within the
cultivar treatment than green house tests.

In this paper, results of a study on comparative
efficiency of different tissue cultures of chilli i.e. excised
roots, callus, roots induced from callus and root segments
and axenic plant cultures grown on sand supplemented
with nutrients on establishment and multiplication of M.
incognita and their possible application in in-vitro assays
is described.

MATERIALS AND METHODS

Seeds of chilli, Capsicum annuum (var. Mathania)
were surface sterilized by treatment with 0.1 % HgCl2
for four minutes followed by five rinsings with sterile
water. The seeds were transferred to Petri dishes
containing autoclaved 1 % agar for germination. The
Petri dishes were kept in an incubator at 25 ± 2°C and ten
days after the germination of seeds, root segments (3-4
mm long) and zone of transition between root and shoot
were excised from the seedlings. The root segments
served as explant tissue for raising excised root and root
to root cultures while the zone of transition between root
and shoot was used to establish callus and callus induced
root cultures. For axenic plant cultures, surface sterilized
seeds were used as the explant material.
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Viability of Pasteuria penetrans Parasitising Meloidogyne incognita
under Different Conditions

R.K. KAUL AND K.K. CHAUDHARY

Central Arid Zone Research Institute, Jodhpur-342003, Rajasthan

ABSTRACT: Pasteuria penetrans infested soil exposed to 19 and 28°C and natural field conditions over a period of 12 months was
evaluated for spore attachment on the juveniles of Meloidogyne incognita. Maximum reduction in the adherence of spores was
recorded in the soils kept under natural conditions. In this treatment the decline in spore attachment was more during summer
months than winter months. The soils stored at 19 and 28°C also showed a reduction in the spore viability. At both these
temperatures reduction in spore attachment increased with the increase in the storage period. The overall reduction in per cent
spore encumbrance on juveniles of M. incognita after a period of 12 months was 73.8, 67.9 and 61.7% in the soils kept under natural
conditions and at 28 and 19°C respectively. The storage period was also found to affect the per cent larval infection by the
bacterium and after a period of 12 months under natural conditions only 20% larvae showed infection by the bacterium while it
was 47-50% in case of soils stored under incubated conditions.

Key words: Pasteuria penetrans, Meloidogyne incognita, endospore, viability

Amongst the various bacterial bioagents investigated
so far, Pasteuria penetrans is considered to be one of
the most promising biocontrol agent for the management
of plant parasitic nematodes. The bacterium possesses
good ecological compatibility and its occurrence is reported
from 52 countries covering five continents of the world
(Sayre & Starr, 1988; Sturhan, 1988). The specialized
obligate parasitic nature, species specificity, high degree
of virulence, ability to withstand desiccation are some of
the attributes, which make this bacterium a good competitor
in the soil. Many factors are known to influence the
viability of the bacterium (Mankau & Prasad, 1977;
Stirling, 1981; Brown & Smart, 1984; Mani,1988; Singh
& Dhawan, 1990). Amongst them, temperature and
storage period are reported to play an important role
(Freitas et al. 1997). Bhattacharya & Swarup, 1988;
Gogoi et al. 2001 observed reduced attachment of
endospores on the juveniles of Heterodera cajani with
the increase in the period of storage and temperatures
above 30°C.

Success of any biocontrol agent mainly depends
upon its efficiency to work in a particular set of
environmental conditions. Western Rajasthan, which
forms the hot arid region of India, is known for harsh
climatic conditions especially extreme temperatures and

low and erratic rainfall. The survival of bioagents in
viable form is one of the most important factors that
determine their suitability as biocontrol agents for the
management of nematode diseases of this region. In this
paper, results of one-year study on the viability of P.
penetrans spores parasitising root-knot nematode,
Meloidogyne incognita under controlled temperatures
and natural field conditions are presented.

MATERIALS AND METHODS

Cultures of Pasteuria penetrans were multiplied in
pots on Meloidogyne incognita infected brinjal plants
grown in autoclaved soil. The galled roots of the plants
were checked regularly for the multiplication of P.
penetrans. After three months of culture, shoots were
excised from the plants and the soil was allowed to dry
under shade. The dried soil containing roots was crushed
and mixed thoroughly and finally sieved through 20-mesh
sieve. 10g of the soil was taken in a Petri dish. To this
approximately 1500-second stage juveniles of M.
incognita were added. Enough water was added to the
soil to moisten it. The Petri dishes were covered and kept
in an incubator at 28°C for 72 h. The treatment was
replicated three times. After incubation, the soil from
Petri dishes was washed and nematodes were extracted
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Integrated Management of Root-Knot Nematode (Meloidogyne incognita)
on Okra (Abelmoschus  esculentus (L.) Moench)

NABANITA DAS AND A.K. SINHA

Department of Nematology, Assam Agricultural University, Jorhat-785013, Assam
Email: aksinha@aau.ac.in

ABSTRACT : The experiment was carried out for two years during the kharif seasons of 2003 and 2004 to study the efficacy of
Paecilomyces lilacinus, carbosulfan (as seed treatment), poultry manure and FYM alone and in combination in the management of
Meloidogyne incognita on okra. Maximum increase in growth parameters viz., plant height, root length, fresh and dry weight of shoot
and root including yield and decrease in number of galls, eggmasses per root system and final nematode population in soil was
observed in the combined treatment with P. lilacinus @ 4g/kg soil, carbosulfan, 25 EC @ 0.2%, poultry manure @ 2.5 t/ha and FYM @
2.5 t/ha. All the treatments were found to be significantly different from the control in increasing growth parameters and reducing
in nematode population in soil.

Key words: Okra, Meloidogyne incognita, Paecilomyces lilacinus, carbosulfan, poultry manure, FYM.

Okra [Abelomoschus esculentus (L.) Moench] is
common vegetable crop grown in the tropical and
subtropical parts of the world. The crop is popular for its
tender green fruits which are used as vegetables. The
root-knot nematode, Meloidogyne incognita is one of
the important nematode pests of the crop. Sen (1958) and
Bhatti & Jain (1977) recorded 70% and 90.9% loss
respectively in okra due to M.incognita. Reddy & Singh
(1981) also recorded 21-91% yield loss in okra due to the
M. incognita.

Application of chemicals is one of the effective
methods of pest management. However, their use has
been restricted due to high cost, environmental problem
and non-availability of potent nematicides. Likewise, the
use of organic matters as soil amendments to control
nematode pests has some limitations. Considering these
facts, in the present investigations, integration of chemical,
bioagent and organic amendments has been tested for
their efficacy against M. incognita in okra.

MATERIALS AND METHODS

The experiments were conducted during the kharif
seasons of 2003 and 2004 in the M. incognita infested
field. The design of the experiment was Randomized

Block Design (RBD). Plot size was 2 m × 2 m with a
spacing 45 cm from row to row and 30 cm from plant to
plant. The gap between two plot was 50 cm.

Sixteen treatments were undertaken as follows:

T1: Paecilomyces lilacinus @ 4g kg soil; T2: Carbosulfan
25 EC @ 0.2% as seed soaking for 6 hours; T3: Poultry
manure @ 5t/ha; T4: FYM @ 5t/ha; T5: P. lilacinus @
4g/kg soil+Carbosulfan 25 EC @ 0.2%; T6: P. lilacinus
@ 4g/kg soil + Poultry manure @ 2.5 t/ha; T7: P.
lilacinus @ 4g/kg soil + FYM @ 2.5 t/ha; T8: Carbosulfan
25 EC @ 0.2% + Poultry manure @ 2.5 t/ha; T9:
Carbosulfan 25 EC @ 0.2% + FYM @ 2.5 t/ha; T10:
Poultry manure @ 2.5 t/ha +FYM @ 2.5 t/ha; T11: P.
lilacinus @ 4 g/kg soil + Carbosulfan 25 EC @ 0.2% +
Poultry manure @ 2.5 t/ha; T12: Carbosulfan 25 EC @
0.2% + Poultry manure @ 2.5 t/ha; T13: P. lilacinus @
4g/kg soil + poultry manure @ 2.5 t/ha + FYM @2.5 t/ha;
T14:  P. lilacinus @ 4g/kg soil + Carbosulfan 25 EC @
0.2% + FYM @ 2.5 t/ha; T15: P. lilacinus @ 4 g/kg soil
+ Carbosulfan 25 Ec @ 0.2% + Poultry manure @ 2.5 t/
ha + FYM @ 2.5 t/ha and T16: Control.

Each treatment was replicated 3 times. Extraction of
nematodes from soil was done by following the Cobb’s
sieving and decanting technique.
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Bioactivity of Normal and UV Exposed Azadirachtins A, B and H against
the Root-Knot Nematode, Meloidogyne incognita

SUBHOMAY SINHA, UTTAM CHAKRABORTY1, S.D. MISHRA1 AND BALRAJ S. PARMAR

Division of Agricultural Chemicals, Division of Nematology1, Indian Agricultural Research Institute, New Delhi-110012, India

ABSTRACT: Azadirachtins A, B and H showed LD50 of 460.7, 125.8 and 229.4 ppm, respectively against the second stage juveniles of
root-knot nematode, Meloidgyne incognita. On exposure to UV light, 32 times loss in the nematicidal activity of Aza-A, 14.6 times in
Aza-B and 66.5 times in Aza-H, was observed. Aza-A was the most sensitive to hydrolysis with only 17% of the initial content
remaining in the aqueous nematode culture medium after 48 h. In contrast, 86 to 87% of azadirachtins B and H was found after this
period. The nematode mortality correlated significantly with period of incubation and azadirachtin content of the medium. Aza-B
showed the maximum nematicidal activity against M. incognita and was stable against both hydrolytic and photodegradation.

Key words: Neem, Azadirachta indica, A. juss, Meliacins, transformed azadirachtins, Nematicidal activity, Meloidogyne incognita.

Synthetic neurotoxic pesticides are being gradually
replaced by safer chemicals owing to the ever increasing
human health and environmental concerns in modern
agriculture. In case of nematicides, soil applied synthetic
chemicals are being replaced by botanicals like neem,
Azadirachta indica karanj, Pongamia glabra Vent.
etc. Neem cake is usd as a popular nematicide in the
Indian sub-continent (Mojumder, 2000). Neem seed
kernel is a potential source of a large number of
phytochemicals and some of them possess nematicidal
effect (Devakumar & Goswami, 1992). Azadirachtin,
the principal active ingredient from neem seed kernel and
a well known insect growth inhibitor also possessed a
significant nematicidal activity (Akhtar & Mahmood,
1997; Sharma et al., 1997). Kraus et al. (1994) compared
the toxicity of azadirachtin A with other meliacins like
azadiradione, hydroxyazdiradione, gedunin, nimbin,
salannin etc. against root-knot nematode, Meloidogyne
incognita, where azadirachtin A was found to be the
most toxic. There are about a dozen azadirachtin
congeners isolated so far (Govindachari & Gopalkrishnan,
1997; Rembold, 1994), but no comprehensive study has
yet been initiated to evaluate their comparative nematicidal
activity, hence a comparative nematicidal activity of
azadirachtins A, B and H as such and on exposure to UV
light against the of Meloidogyne incognita was
investigated. Azadirachtin content of the aqueous

nematode test medium was also monitored in relation to
effect on nematicidal activity.

MATERIALS AND METHODS

Chemicals

Azadirachtins A, B (3-tigloylazadirachtol) and H
(11-decarbomethyoxy azadirachtin-A), each of 90%
purity, were obtained from the NATP Project
‘Environment Friendly Pesticides : Development of
Standard and Stable Products from Neem and Other
Plants”. The UV exposed samples of the respective
azadirachtins were prepared in laboratory. Technical
phorate (98.6% purity) was obtained from United
Phosphorus Limited, Mumbai, India as a gift sample.

UV-exposure of azadirachtins

Two ml of 400 ppm solution of each of azadirachtins
A,B and H in acetone was spread on the surface of glass
petriplate (2cm dia.), the solvent evaporated at room
temperature under gentle airflow, and the thin film thus
formed irradiated under a UV lamp with the light source
placed 8 cm above the treated glass surface. The
petriplates were withdrawn at every 15 min interval upto
180 min, 2 ml of HPLC grade methanol added, the
contents dissolved and 10 ul of the solution injected in
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Host Range, Biology and Races of Heterdera cajani Koshy, 1967 occurring
in Tamil Nadu (India)

K. SENTHAMIZH, G. RAJENDRAN AND S. SUBRAMANIAN

Department of Nematology, Tamil Nadu Agricultural University, Coimbatore - 641003

ABSTRACT: Host range of Heterdera cajani was studied using 49 plants belonging to different families. Out of these, 14 plant species
were recorded as hosts and 35 as non-hosts. Sesamum malabaricum was recorded as new host for H. cajani. The biology of H. cajani was
studied under pot culture condition at a mean atmospheric temperature of 25.5 ± 0.5ºC. The penetration of J2 started within 12 h and
continued upto four days after inoculation. The second and third moults were completed between fifth and seventh day and fourth
moult within 9 days. Egg laying started from 16th to 17th day. It was observed that for completion of one life cycle of H. cajani, 17 days
were required from J2 to J2 and it took 28-29 days from J2 to hard cyst.  Twenty five populations of H. cajani collected from different
districts of Tamil Nadu were identified as Race A.

Key words: Heterodera cajani, host range, biology, races, blackgram

The pigeonpea  cyst nematode, Heterodera cajani
was first described by Koshy (1967) on Cajanus cajan
(L) Mill sp. (pigeonpea). Recent surveys indicate that the
nematode has a wide spread distribution in the country
with most of the pulse crops as additional hosts (Ganguly
& Dhawan, 1998). It adversely affects leghaemoglobin
content of roots thereby reducing the bacterial nodulation,
which in turn affects crop yield up to 30.1-67.5 %
(Saxena & Reddy, 1987). The present paper describes
the host range, biology and identification of races of H.
cajani populations from Tamil Nadu.

MATERIALS AND METHODS

Identification of alternate hosts for H. cajani

Susceptibility of 49 plant species (Table 1)
representing 41 genera in 10 families was studied for
infection and cyst production by growing the plants  in
nematode sick (one cyst per two cc of soil) micro plots
(1.5 × 1m). The experiment was repeated thrice with
three replications ( 3 plants for each plant species). After
7 weeks, the plants were uprooted and washed carefully.
Observations on number of cysts/plant were recorded.

Biology of H. cajani on blackgram

Seeds of blackgram (TMVI) were surface sterilised
with 0.1% mercuric chloride for one min. and then

washed in distilled water. The seeds were then sown in
earthern pots of 2.5 kg capacity containing steam sterilised
soil at the rate of 10 seeds per pot and 30 such pots were
maintained. Five days after germination, plants were
inoculated with freshly hatched J2 @ 1000/pot. From the
day of inoculation, the plants were carefully removed
with roots intact @ one plant/pot/day, washed, stained
with acid fuchsin lactophenol and observed for juvenile
penetration and developmental stages under a stereo
zoom binocular micorscope. The daily minimum and
maximum temperatures were recorded throughout the
experimental period.

Identification of races of H. cajani occurring in
Tamil Nadu

Twenty five populations of H. cajani were collected
from different parts of Tamil Nadu (pulses and sesame)
and multiplied in isolation on blackgram under green
house conditions. The host differentials used were
clusterbean (cv. HG-75), sesame (cv. TMVI), pigeonpea
(Co 6) and sunnhemp (cv. Local). Steam sterilized sandy
soil was used in half kg capacity earthern pots. There
were 6 replications for each host and population. The
plants were inoculated 5 days after germination @ 500 J2/
plant/pot obtained from the progeny of each population
separately. The three plants were depotted 35 days after
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Management of Disease Complex involving Heterodera cajani Koshy, 1967
and Macrophomina phaseolina (Tassi.) Goid. on Greengram (Vigna radiata

L. Wilczek)*

M. ZAREENAA  BEGUM  AND  M.  SIVA  KUMAR

Department of Nematology, Tamil Nadu Agricultural University, Coimbatore - 641 003

ABSTRACT: Soil application of carbofuran 3G @ 3 kg a.i/ha alone and combined treatment of Pseudomonas fluorescens (pf-l) as seed
treatment and neem cake as soil application were effective in the management of the disease complex involving Heterodera cajani and
Macrophomina phaseolina. Combined treatments of P. fluorescens as seed treatment and neem cake as soil application and Trichoderma
viride as seed treatment and neem cake as soil application has resulted in lowest root rot incidence of 11.1 and 22.2 per cent
respectively with significant increase in the germination per cent, plant growth and pod yield.

Key words: Heterodera cajani, Macrophomina phaseolina, greengram, biocontrol agents, botanicals, organic amendments.

Greengram (Vigna radiata L. Wilczek) is one of the
most important pulse crop of India where one of the major
production constraints in pulse crops is the damage
caused by pests, diseases and nematodes. The disease
complex involving Heterodera cajani Koshy, 1967 and
Macrophomina phaseolina (Tassi.) Goid. causes greater
damage in pulse crops (Latha, 1997; Tiwari, 1998). The
present investigation was carried out to study the efficacy
of nematicides, biocontrol agents and botanicals on root
rot-cyst nematode complex.

MATERIALS AND METHODS

To study the efficacy of nematicides, biocontrol
agents and botanicals on root rot cyst nematode complex,
a pot culture experiment was carried with eleven
treatments, each replicated three times in a completely
randomized block design. Two biocontrol agents viz.,
Pseudamonas fluorescens and Trichoderma viride
were used both as seed treatment (ST) @ 10 g /kg seeds
and 4 g / kg seeds respectively and soil application (SA)
@ 2.5 kg/ha. Neem cake @ 1 t / ha was tested alone and
in combination with the biocontrol agents in the two
modes of application. Carbofuran 3G @ 3 kg a.i/ha was
also tested as soil application at sowing.

Earthen pots of 10 kg capacity were filled with soil
collected from sick microplots with a population load of
500 eggs and J2/250 cc. soil of H. cajani and 10 × 105

CFU of M. phaseolina /g soil. The pots filled with
sterilized soil served as control and six plants of green
gram cv. CO.6 were raised in each pot under glass house
condition. Talc based commercial formulation of P.
fluorescens (pf-I) and T. viride of Tamil Nadu
Agricultural University containing 10 x 108 CFU/g were
used as seed treatment and soil application. Neem cake
and carbofuran were used as soil application for the
respective treatments. The above treatments were given
at the time of sowing.

Germination percentage was recorded a week after
sowing. Progressive root-rot incidence was estimated till
maturity and expressed as per cent incidence. The
nematode population was assessed and expressed as
number of cysts / 250 cc soil, number of cysts/plant and
number of eggs/cyst. The growth parameters viz., plant
height and weight were recorded at the time of harvest
(60 days after sowing). Final pod yield/pot of 6 plants for
each treatment was recorded.

*Part of M.Sc. thesis submitted by the senior author to Tamil Nadu Agricultural University.
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Bare Root Dip Application of SAR inducing Chemicals in Tomato against
Root-Knot Nematode, Meloidogyne incognita

ANIL SIROHI AND PANKAJ

Division of Nematology, Indian Agricultural Research Institute, New Delhi - 110 012

ABSTRACT: Induction of systemic resistance by salicylic acid, rose bengal and giberrellic acid in tomato against root-knot
nematode, Meloidogyne incognita was studied under glass house conditions.  The results of SA spray @ 100 ug/ml decreased galling
in roots of nematode infested tomato significantly when compared to inoculated control. The per cent increase in root and shoot
weight as well as root and shoot length was also highest in the plants sprayed with SA @ 100 μμμμμg/ml, whether inoculated
simultaneously or after 24 h of spray.

Key words: Salicylic acid, rose bengal and giberrellic acid, systemic acquired resistance, tomato, Meloidogyne incognita

Root-knot nematodes (Meloidogyne spp.) are one
of the most widespread pests limiting world agricultural
productivity and their  control in future (as fewer traditional
chemical controls are available) will largely depend on
the continued development of resistant varieties as well
as careful management practices which rely less on
chemicals and more on  plant inbuilt  strategies to fight
the pathogen. Several compounds of fungal, bacterial
and plant origin are known to induce resistance in crop
plants.  Salicylic acid, giberrellic acid and rose bengal are
some of such molecules which  have been observed to
induce resistance against fungal and bacterial pathogens
and even nematodes. The present study was aimed at
comparing and finding out the best molecule among
salicylic acid, giberrellic acid and rose bengal as well as
their application technology for managing root-knot
nematodes on tomato.  Three application technologies,
namely bare root dip, spray and drench were tested for
root-knot nematode management.

MATERIALS AND METHODS

The seeds of tomato cultivar Pusa Ruby, were
procured from the Division of Vegetable Sciences, IARI,
New Delhi.   These   were   surface-sterilized   with 70%
alcohol (1 min) followed by treatment with 0.1% HgCl2
(2 min).  Seeds were then thoroughly washed with sterile
double distilled (DD) water and grown in a clay  tray
using   autoclaved sand and soil  mixture.  Three week old

seedlings were used in the experiment.  The seedlings
were subjected to treatments of Salicylic Acid or 2-
hydroxybenzoic acid, (C6H4(OH)CO2H;  Mol. wt.
138.12), Rose Bengal (C20H2Cl4I4Na2O5; Mol. wt.
1017.65)  and Giberrellic acid (C19H22O6; Mol. wt.
346.38)  @ 25, 50, and  100 μg/ml  as foliar spray,  root-
dip treatment  for 10 min. and soil drench.  The role of
these chemicals was studied for  induction of  any
systemic resistance in tomato (cv Pusa Ruby) against
root-knot nematode, Meloidogyne incognita. Apart
from root galling, plant growth parameters were also
studied.  The experiments were done in two sets, one
where nematode inoculation (2J2/g of soil) was immediate/
simultaneous after chemical treatment and the other
where nematode inoculation was done after 72 h of
chemical treatment.  The tomato seedlings were harvested
after 60 days from date of sowing and   observations on
number of galls on the tomato roots, shoot length, root
length, root weight and shoot weight were recorded.

RESULTS AND DISCUSSION

All the three chemicals, namely, salicylic acid (SA),
rose bengal and giberrellic acid  had varied effect as
resistance inducers against the root-knot nematode,
Meloidogyne incognita on tomato when applied as
spray, bare root dip or drench with simultaneous or
delayed nematode inoculation.
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Interactive Effect of Meloidogyne incognita and Fusarium oxysporum  on
Growth and Yield of Vigna radiata

ANITA SHARMA, AKHTAR  HASEEB* AND PRABHAT KUMAR  SHUKLA

Department of Plant Protection, Faculty of Agricultural Sciences, Aligarh Muslim University, Aligarh - 202 002
*E-mail: profakhtar2002@yahoo.co.in

ABSTRACT: An experiment, carried out under pot conditions to study the effect of Meloidogyne incognita (2000 J2/kg of soil) and
Fusarium oxysporum (2×108 spores/kg of soil) alone and in combination on the multiplication of the nematode, wilt disease
development and on the growth of Vigna radiata cv. ML-1108, indicated that both the pathogens caused significant reduction in all
growth and yield parameters in combination as well as in either of these pathogens alone. Highest reduction in all growth and
yield parameters was observed in plants inoculated with nematode and fungus simultaneously followed by nematode 7 days prior
+ fungus post, fungus 7 days prior + nematode post, nematode alone and fungus alone respectively. Root colonization by the fungus
was significantly increased in the presence of nematode, whereas, the reproduction factor of the nematode was significantly
decreased in the presence of the fungus.

Key words: Interaction, Meloidogyne incognita, Fusarium oxysporum, Vigna radiata

The role of nematodes in the development of diseases
caused by soil borne pathogens has been demonstrated
in many crops throughout the world (Jonathan et al.,
1997; Castillo et al., 1998; Walker et al., 2000).
Considerable work has been carried out on Meloidogyne
incognita-Fusarium oxysporum disease complex of
various crops (Akinsanmi & Adekunle, 2003). However,
information on quantification of yield losses and disease
development caused by M. incognita – F. oxysporum
disease complex on Vigna radiata is still lacking.
Therefore, present study was made to determine the
importance of M. incognita – F. oxysporum nematode-
fungus relationship on Vigna radiata.

MATERIALS AND METHODS

Seeds of Vigna radiata were sown in 15 cm
diameter earthen pots filled with 1 kg steam sterilized soil
mixture (soil: FYM, 4:1). Four days after sowing, thinning
of seedlings was done to maintain 1 seedling per pot. For
inoculation, freshly hatched J2 of M. incognita was
obtained from pure culture maintained in glasshouse on
eggplant and F. oxysporum spore suspension containing
108 spores/ml, was obtained from fungus cultured on
potato dextrose agar (PDA) slopes and mass produced

on sorghum seeds for 7 days at 28±2ºC. In order to study
the interactive effect of M. incognita and F. oxysporum,
plants were inoculated either with 2000 J2 of M. incognita
or 2 ml spore suspension containing 2 × 108 spores of F.
oxysporum alone, simultaneously, nematodes 7 days
prior to fungus and fungus 7 days prior to nematode. The
experiment was carried out in a completely randomized
design with three replicates per treatment. After 60 days
of inoculation plants from each treatment were uprooted
carefully and the growth and yield was recorded in terms
of shoot height, fresh and dry weights of shoot and root,
seed and husk weight. For determining the rate of
nematode multiplication (Rf), total population (root + soil)
was counted and Rf was calculated from the formula
given by Oostenbrink (1966). Root knot index was
graded on a scale of 0-4, where 0 = no galling, 1 = slight
galling (0-25%), 2 = moderate galling (26-50%), 3 =
severe galling (51-75%), 4 = very severe galling (76-
100%). Similarly disease index was determined by
measuring the infected portion in relation to total length
of root pieces (Biermann & Lindermann, 1981). Data
were analyzed (Cochran & Cox, 1957) and significant
differences among the treatments were tested by the
least significant difference test (LSD) at probability level
of 5% and 1%.
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