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A  s u r v e y  o f  p l a n t  p a r a s i t i c  n e m a t o d e s  c o v e r i n g  t w e n t y - o n e  d i f f e r e n t  r u b b e r - g r o w i n g  a r e a s  s h o w e d  t h a t  

Meloidogyne  s p  i s  t h e  p r e d o m i n a n t  n e m a t o d e  i n  a l l  t h e  l o c a t i o n s .  A b s o l u t e  a n d  r e l a t i v e  n e m a t o d e  d e n s i t y  a n d  
f r e q u e n c y  w e r e  c a l c u l a t e d  a n d  f r o m  t h e s e  d a t a  o b t a i n e d  a  d i s t i n c t  d i s t r i b u t i o n  p a t t e r n  o f  n e m a t o d e s  i n  t h e  r u b b e r  
g r o w i n g  s o i l s .  T h e  i n f e c t i v i t y  o f  s o i l  w a s  a l s o  s t u d i e d  b y  s u i t a b l e  b i o a s s a y s .

IN T R O D U C T IO N

Root-knot nem atodes, Meloidogyne spp. is 
d istribu ted  w orld w id e and are econ om ically  
important plant pathogens of global significance 
(Sasser, 1 9 8 0 ). T h e  o ccu rren ce  o f ro o t-k n o t 
nem atodes on rubber, Hevea brasiliensis has been 
reported from  India (Raveendran & Nadackal, 
1975), M alaysia (Rao, 1965), Vietnam (Erashenko 
eM/.,1985) and Brazil (Lordello,ef a/; 1989). Studies 
on the frequency and distribution of plant parasitic 
n e m a to d e s  in  n u rs e r ie s  h a v e  in d ica te d  the 
presence o f  fiv e im p o rtant nem atod e genera 
{Thankam ony et a\., 1996) of w hich Meloidogyne 
was the predom inant one, known to be a pest of 
rubber seedlings (N ehru et a i ,  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 sym ptom s on mature trees remain 
unnoticed. Hence, a detailed survey w as taken 
up to study the population density and frequency 
o f  Medoidogi/ne spp. in  rubber plantations.

M A TER IA LS A N D  M ETH O D S

A total of 349 soil sam ples w ere collected at 
random from  twenty-one different locations (Table
2) of w hich 18 were from  Kerala and one each from 
Tamil N adu, Karnataka and M aharashtra States in 
India from a depth of 10-30 cm. Composite samples 
were draw n by m ixing ten sub sam ples from each 
site, labelled and brought to the laboratory. Each 
sample w as thoroughly mixed and 250 g soil was 
d raw n  fro m  th e  h o m o g e n o u s  m ix tu re  for 
processing. Extraction of nematodes was done by 
Cobb's sieving and petridish extraction method 
(C haw la and Prasad , 1974) and the nem atode 
population w as assayed. From  these data, the 
a b s o lu te  d e n sity , re la tiv e  d en sity , a b so lu te  
frequency and relative frequency o f nem atodes

were calculated using the m ethodology o f Norton 
(1978).

A bsolute and relative frequencies

From  a ss a y  o f  n em a to d e  p o p u la tio n , 
absolute frequ ency and relative frequ ency o f 
Meloidogyne spp - in sam ples w ere calculated. 
Frequency d enotes how  often a sp ecies occur 
among the sam ples examined.

Thus, absolute frequency =

No. o f sam ples that contained Meloidogyne
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - x l O O

Total no. o f sam ples collected

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

Relative frequency =

Frequency o f Meloidogyne spp
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - x l O O
Sum of frequencies of all species

A bsolute and relative densities
A b so lu te  d en sity  rep resen ts  the to ta l 

population o f 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 nem atodes 
(Sundararaju and M ehta, 1991).

Based on the absolute density of root-knot 
nem atod es p er 250 g so il, the in festa tio n  in 
locations were categorised as shown below:

Low - 1 - 1 0 0  nematodes/250 g  soil (+) 
M oderate - 1 0 1 -1 0 0 0  nematodes/250 g soil (++) 
High - 1001 -  5000 nem atodes/250 g soil 

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



The indicator plant technique (M csorley et 
al., 1983) has been  used to test the infectivity of 
soil sam ples. Tom ato seedling were raised in the 
soil to  be tested and grow n for six w eeks by 
providing nutrients and w ater as per the normal 
recom m endations. The p lants w ere thereafter 
uprooted and nem atode infestation recorded using 
a gall index on a 0-5 scale as depending on the 
percentage o f root system  infested viz. 0=no galls; 
1= <10% ; 2=11-25% ; 3= 26-50% ; 4=51-75%  and 
5= 76-100%. The incidence o f MeJoidogyne spp. is 
indicated by the relative extent to w hich the roots 
get infested (Dropkin, 1954).

R E SU L T S A N D  D IS C U S S IO N

T h e p o p u la tio n  o f  p la n t p a ra s it ic  
nem atodes observed in ru bber p lantations are 
furnished in Table 1. Twelve im portant genera of 
plant parasitic nem atodes w ere recorded from  the 
rh iz o sp h e re  o f  H . brasilien sis . M eloidogyne, 
Helicotylenchus and Aphelenchoides were the most 
predom inant, encountered in  m ore than forty per 
cent o f the soil sam ples studied. Hemiaiconemoides 
and Longidorus w ere recorded at forty per cent of 
frequency o f occurrence followed by RadophoJus, 
Tylenchiis, Hoplolaimiis., Criconemoides, Trichodoms 
and Xiphinerm.. Low est frequency o f 13.46 was 
reco rd ed  for H em icycliophora . T h e re la tiv e  
frequency w as found to vary from  region to region.

M axim um  relative density o f 37.13 w as noticed for 
M eloidogyn e  and  a m in im u m  o f  1 .8 7  for 
Criconemoides and Hophlaimiis.

Survey on the prevalence and distribution 
o f plant parasitic nem atodes in different crops in 
different locations in K erala w as conducted by 
many workers. Spices such as pepper, cardam om , 
ginger, turmeric, clove, cinnam on and nutm eg are 
reported to be attacked by  root-knot nem atodes, 
M. incognita (Sundararaju et al., 1979). Ram ana & 
M o h an d as (1987) re p o rte d  th e  w id e  sp read  
occurrence of M. incognita in cardam om  in Calicut, 
C an n an o re  and  W ayan ad  d is tr ic ts . T h e  so il 
sam ples collected from  the root zone o f cocor
from different regions o f Kerala State also show __
15 per cent frequency o f occurrence o f root-knot 
nem atodes (Koshy et al., 1979). The infection of 
ro o t-k n o t n em a to d es in  c itru s  ca u sed  sm all 
elongated galls at term inal and sub-term inal e 
and caused severe rotting o f roots (Siddique ei 
1987). It is reported as a predom inant nem atodt 
species attacking different horticultural crops in 
K a rn a ta k a  (S in g h  et a l . ,  1 9 7 9 ). A ll th e se  
observations clearly  in d icate  the w id e spread 
occurrence and extensive host range o f root-knot 
nem atode, M.inco^niia com pared to  other plant 
parasitic nematodes.

D istribution  and occurrence o f M . incognita

The absolute density of Meloidogyne spp. 

Table 1 : Frequency and d en sity  o f occurrence o f plant parasitic nem atodes in  ru bber grow ing soi

N em atode genera 
observed

N o. o f  in fested  
sam ples

A bsolute 
frequency (%)

R elative 
frequency (%)

A bsolute
density

R elative
d ensity  (%)

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 3.51
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
r- ;> -

l ^ e d  from  region to  region and ranged from  36 
h n  Dapchari (M aharashtra) to 2225 per 250 g  soil 
in Punalur (Kerala) region (Table 2). Out o f the 

i twenty-one locations studied, Kottayam, Punalur, 
V an ia in p ara , M u v a ttu p u z h a , P a d iy o o r,

; jCainhikulam and Calicut in Kerala State were rated 
'as high infestation area (+++). M oderate level o f 
in fe s ta tio n  w as o b se rv e d  in  ten  lo c a tio n s  

i such as Chethackal, M alankara, Palai, Palakkad, 
Kulasekharam , M anjeri, N edum angad, Ulickal,

’ Perumpulickal and Peruvannamoozhy.

S o il sam p les co llected  from  D ap ch ari, 
Nettana, Alakode and Paraliar showed low level 
of root-knot infestation. Further it was noticed that 
33.33, 47.6 and 19.04 per cent o f total locations 
reco rd ed  h ig h , m o d e ra te  and  low  le v e l o f 
nematode population respectively.

The soil samples having a population o f two 
nematodes and above per g soil showed high gall

indices (>2) on rootlets o f indicator plants. The 
formation o f root galls on m ore than 10% of the 
root system adversely affects the grow th of plants. 
Two larv ae p er g  so il can  b e  regarded  as an 
optimum dam aging threshold level of M.incognita 
infestation as reported by N ath et al., (1979) and 
M ani (1983). T h ese  o b se rv a tio n s  a lso  are  in 
conformity w ith the findings of Krishna Rao and 
Krishnappa (1994) who reported an inoculum  of 2 
larvae p er g so il as an  o p tim u m  d am ag in g  
threshold level on  cultivars A nnegiri -1  of chick 
pea under green house conditions. The present 
survey on the d istrib u tio n  o f p lan t p arasitic  
nematodes in rubber plantation gives a distinct 
picture on their occurrence. It also identifies the 
areas, w hich are h ighly  infested  by  root-knot 
nematodes. This estim ation of densities o f plant 
parasitic nem atodes will help in the study of their 
p o p u la tio n  b e h a v io u r  in  re la tio n  to cro p  
performance or environment as well as in planning 
and evaluation o f m anagem ent programmes.

Table 2. D ensity  and frequency o f occurrence o f M. incognita  in  ru bber plantations

Location No. of 
samples 
collected

No. of 
samples 
infested

Absolute
frequency

%

Relative
frequency

%

Absolute
density

Relative
density

%

Gall
index
(GD

Level
of

Infest­
ation

Kulasekharam 16 16 100 15.44 688 14.05 2.4 ++
Paraliar 10 3 30 4.63 95 1.94 0.0 +
Nedumangad 15 12 80 12.35 450 9.19 2.0 ++
Punalur 30 30 100 15.44 2225 45.43 4.8 +++
Perumpulickal 10 10 100 15.44 300 6.13 1.0 ++
CES, Chethackal 22 18 82 12.66 325 6.63 1.0 ++
Kottayam 27 24 88 13.59 1083 22.11 3.4 +++
Palai 15 12 80 12.35 950 19.40 3 2 ++
Malankara 18 14 70 10.81 700 14.29 2.4 ++
Muvattupuzha 27 23 85 13.13 1357 27.70 3.6 +++
Vaniampara 24 24 100 15.44 1625 33.18 3.6 +++
Palakkad 15 13 87 13.43 950 19.40 2.6 ++
Manjeri 10 6 60 9.27 700 14.29 3.0 +++
Calicut 20 20 100 15.44 1625 33.18 3.6 +++
Kanhikulam 15 15 100 15.44 2050 41.86 4.0 +++
Peruvannamoozhy 15 12 80 12.35 868 17.72 3.2 ++
Ulickal 10 7 70 10.81 434 8.86 1^ .++
Padiyoor 20 20 100 15.44 1500 30.63 3.8 +++
Alakode 15 15 100 15.44 96 1.96 0.0 +
Nettana 10 2 20 3.08 50 1.02 0.0 +
Dapchari 5 2 40 6.18 36 0.74 0.2 +
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