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ABSTRACT
A survey of plant parasitic nematodes covering twenty-one differentrubber-growing areasshowed that
Meloidogyne sp is the predominant nematode in all the locations., Absolute and relative nematode density and

frequency were calculated and from these data obtained adistinctdistribution patternofnematodesintherubber
growing soils., The infectivity of soil was also studied by suitable bioassays.

INTRODUCTION

Root-knot nematodes, Meloidogyne spp. is
distributed worldwide and are economically
important plant pathogens of global significance
(Sasser, 1980). The occurrence of root-knot
nematodes on rubber, Hevea brasiliensis has been
reported from India (Raveendran & Nadackal,
1975), Malaysia (Rao, 1965), Vietham (Erashenko
eM/.,1985) and Brazil (Lordello,ef a/; 1989). Studies
on the frequency and distribution of plant parasitic
nematodes in nurseries have indicated the
presence of five important nematode genera
{Thankamony et a\, 1996) of which Meloidogyne
was the predominant one, known to be a pest of
rubber seedlings (Nehru et ai, 1991). As most of
these nurseries are located in rubber growing areas
of Kerala State, India, it is likely that mature rubber
plantations are also infested by root-knot nematodes
although the symptoms on mature trees remain
unnoticed. Hence, a detailed survey was taken
up tostudy the population density and frequency
of Medoidogi/ne spp. in rubber plantations.

MATERIALS AND METHODS

A total of 349 soil sampleswere collected at
random from twenty-one different locations (Table
2) ofwhich 18 were from Kerala and one each from
Tamil Nadu, Karnataka and Maharashtra States in
India from adepth of 10-30 cm. Composite samples
were drawn by mixing ten sub samples from each
site, labelled and brought to the laboratory. Each
sample was thoroughly mixed and 250 g soil was
drawn from the homogenous mixture for
processing. Extraction of nematodes was done by
Cobb's sieving and petridish extraction method
(Chawla and Prasad, 1974) and the nematode
population was assayed. From these data, the
absolute density, relative density, absolute
frequency and relative frequency of nematodes

were calculated using the methodology of Norton
(1978).

Absolute and relative frequencies

From assay of nematode population,
absolute frequency and relative frequency of
Meloidogyne spp - in samples were calculated.
Frequency denotes how often a species occur
among the samples examined.

Thus, absolute frequency =

No. of samples that contained Meloidogyne

Total no. of samples collected

Relative frequency calculated from absolute
frequency is per cent of total absolute frequency
ofaspecies to sum of frequencies of all the species.

Relative frequency =

Frequency of Meloidogyne spp

Sum of frequencies of all species

Absolute and relative densities

Absolute density represents the total
population of plant parasitic nematodes identified
and estimated in each sample analysed. From this
data, the relative density of Meloidogyne spp. was
calculated as a percentage of Meloidogyne spp. to
total population of plant parasitic nematodes
(Sundararaju and Mehta, 1991).

Based on the absolute density of root-knot
nematodes per 250 g soil, the infestation in
locations were categorised as shown below:

Low - 1-100 nematodes/250 g soil (+)

Moderate - 101-1000 nematodes/250 g soil (++)

High - 1001 - 5000 nematodes/250 g soil
{+++)

Very high - >5000 nematodes/250 g soil (++++)



The indicator plant technique (Mcsorley et
al., 1983) has been used to test the infectivity of
soil samples. Tomato seedling were raised in the
soil to be tested and grown for six weeks by
providing nutrients and water as per the normal
recommendations. The plants were thereafter
uprooted and nematode infestation recorded using
a gall index on a 0-5 scale as depending on the
percentage of root system infested viz. 0=no galls;
1= <10%; 2=11-25%; 3=26-50%; 4=51-75% and
5= 76-100%. The incidence of MeJoidogyne spp. is
indicated by the relative extent to which the roots
get infested (Dropkin, 1954).

RESULTS AND DISCUSSION

The population of plant parasitic
nematodes observed in rubber plantations are
furnished in Table 1. Twelve important genera of
plant parasiticnematodes were recorded from the
rhizosphere of H. brasiliensis. Meloidogyne,
Helicotylenchus and Aphelenchoides were the most
predominant, encountered in more than forty per
cent of the soil samplesstudied. Hemiaiconemoides
and Longidorus were recorded at forty per cent of
frequency of occurrence followed by Radopholus,
Tylenchiis, Hoplolaimiis., Criconemoides, Trichodoms
and Xiphinerm.. Lowest frequency of 13.46 was
recorded for Hemicycliophora. The relative
frequency was found to vary from region to region.

Maximum relative density of37.13 was noticed for
Meloidogyne and a minimum of 1.87 for
Criconemoides and Hophlaimiis.

Survey on the prevalence and distribution
of plant parasitic nematodes in different crops in
different locations in Kerala was conducted by
many workers. Spices such as pepper, cardamom,
ginger, turmeric, clove, cinnamon and nutmeg are
reported to be attacked by root-knot nematodes,
M. incognita (Sundararaju etal., 1979). Ramana &
Mohandas (1987) reported the wide spread
occurrence of M. incognita in cardamom in Calicut,
Cannanore and Wayanad districts. The soil
samples collected from the root zone of cocor
from different regions of Kerala State also show__
15 per cent frequency of occurrence of root-knot
nematodes (Koshy et al., 1979). The infection of
root-knot nematodes in citrus caused small
elongated galls at terminal and sub-terminal e
and caused severe rotting of roots (Siddique ei
1987). It is reported as a predominant nematodt
species attacking different horticultural crops in
Karnataka (Singh et al., 1979). AIll these
observations clearly indicate the wide spread
occurrence and extensive host range of root-knot
nematode, M.inco”niia compared to other plant
parasitic nematodes.

Distribution and occurrence of M. incognita

The absolute density of Meloidogyne spp.

Table 1. Frequency and density of occurrence of plant parasitic nematodes in rubber growing soi

Nematode genera No. of infested Absolute Relative Absolute Relative
observed samples frequency (%) frequency (%) density  density (%)
Meloidogyne 298 85.38 17.68 1818.49 37.13
Helicotylenchus 240 68.76 14.76 978.83 19.90
Aphelenchoides 147 42.12 8.65 228.5 4.68
Hemiaiconemoides 141 40.40 8.29 443.73 9.06
Longidonis 140 40.11 8.24 161.93 3.31
Xiphinema 80 22.92 4.71 143.66 2.93
Trichodonts 100 28.65 5.88 106.73 2.18
Tylenchiis 126 36.10 7.42 433.8 8.86
Criconeinoide 106 30.37 6.24 91.8 1.87
Radopholus 139 39.82 8.18 171.8 351
Hoplolaimus 121 34.67 7.12 91.8 1.87
Hemicycliophora 47 13.46 2.76 115.2 2.35



loot'knot nematode in rubber
F> -

I~ ed from region to region and ranged from 36
hn Dapchari (Maharashtra) to 2225 per 250 g soil
in Punalur (Kerala) region (Table 2). Out of the
itwenty-one locations studied, Kottayam, Punalur,
Vaniainpara, Muvattupuzha, Padiyoor,
;jCainhikulamand Calicut in Kerala State were rated
'as high infestation area (+++). Moderate level of
infestation was observed in ten locations
isuch as Chethackal, Malankara, Palai, Palakkad,
Kulasekharam, Manjeri, Nedumangad, Ulickal,
"Perumpulickal and Peruvannamoozhy.

Soil samples collected from Dapchari,
Nettana, Alakode and Paraliar showed low level
of root-knot infestation. Furtheritwas noticed that
33.33, 47.6 and 19.04 per cent of total locations
recorded high, moderate and low level of
nematode population respectively.

Thesoil samples having a population of two
nematodes and above per g soil showed high gall

indices (>2) on rootlets of indicator plants. The
formation of root galls on more than 10% of the
root system adversely affects the growth of plants.
Two larvae per g soil can be regarded as an
optimum damaging threshold level of M.incognita
infestation as reported by Nath et al., (1979) and
Mani (1983). These observations also are in
conformity with the findings of Krishna Rao and
Krishnappa (1994) who reported an inoculum of2
larvae per g soil as an optimum damaging
threshold level on cultivars Annegiri -1 of chick
pea under green house conditions. The present
survey on the distribution of plant parasitic
nematodes in rubber plantation gives a distinct
picture on their occurrence. It also identifies the
areas, which are highly infested by root-knot
nematodes. This estimation of densities of plant
parasitic nematodes will help in the study of their
population behaviour in relation to crop
performance orenvironmentas wellasin planning
and evaluation of management programmes.

Table 2. Density and frequency of occurrence of M. incognita in rubber plantations

Location No. of No. of Absolute
samples  samples frequency
collected infested %

Kulasekharam 16 16 100

Paraliar 10 3 30

Nedumangad 15 12 80

Punalur 30 30 100

Perumpulickal 10 10 100

CES, Chethackal 22 18 82

Kottayam 27 24 88

Palai 15 12 80

Malankara 18 14 70

Muvattupuzha 27 23 85

Vaniampara 24 24 100

Palakkad 15 13 87

Manjeri 10 6 60

Calicut 20 20 100

Kanhikulam 15 15 100

Peruvannamoozhy 15 12 80

Ulickal 10 7 70

Padiyoor 20 20 100

Alakode 15 15 100

Nettana 10 20

Dapchari 5 2 40

Relative Absolute  Relative Gall Level
frequency density density index of
% % (GD Infest-
ation
15.44 688 14.05 24 ++
4.63 95 1.94 0.0 +
12.35 450 9.19 2.0 ++
15.44 2225 45.43 4.8 +++
15.44 300 6.13 1.0 ++
12.66 325 6.63 1.0 ++
13.59 1083 22.11 3.4 +++
12.35 950 19.40 32 ++
10.81 700 14.29 2.4 ++
13.13 1357 27.70 3.6 +++
15.44 1625 33.18 3.6 +++
13.43 950 19.40 2.6 ++
9.27 700 14.29 3.0 +++
15.44 1625 33.18 3.6 +++
15.44 2050 41.86 4.0 +++
12.35 868 17.72 3.2 ++
10.81 434 8.86 i 4+
15.44 1500 30.63 3.8 +++
15.44 96 1.96 0.0
3.08 50 1.02 0.0
6.18 36 0.74 0.2
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