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Abstract  
A limited systematic survey of entomopathogenic 
nematodes (EPN) has been conducted in Karur 
region of Tamil Nadu, India. A survey was 
conducted for the natural occurrence of EPNs. 
Totally, 1000 soil samples were collected in the four 
provinces of Karur. Soil samples from 25 sites on 
four provinces were baited with Galleria mellonella 
insects for the recovery of nematodes. Steinernema 
nematode was equally prevalent in all types of crop 
fields, and maximum recovered species from 
sugarcane plantation. Out of a total of 1000 soil 
samples, 25 were positive for entomopathogenic 
nematodes (2.5%), with 3 (0.3%) containing 
Heterorhabditis and 22 (2.2%) Steinernema isolates. 
Morphological characters were used in the 
identification of nematode isolates thereby 
Heterorhabditis indica was the only species 
identified. Of Steinernema species, S. siamkayai 
was isolated and shown to be predominant species 
in soil pH ranged from 5.8 to 7.5. They were more 
frequently isolated from banana plantation 
compared to other crops. In relation to soil 
characteristics, isolates were higher in sandy clay 
loam soil, followed by clay loam. Recovered EPN 
species in this region have shown to possess 
distinctive qualities in their survival in the particular 
environments, such as soil type, suitable plant crops, 
and temperatures.  
Keywords: Cultivated land; Galleria mellonella; 
Heterorhabditis; Steinernema; Survey. 

1. Introduction 
In recent decades, human activities have 
continuously increased the levels of toxic 
substances circulating in the environment from 
various agricultural practices (pesticides, fertilizers 
and tillage). Synthetic pesticides, chemical fertilizers 
and herbicides have severely diminished the 
performance of beneficial and ecological indicators. 

Among the entomopathogenic nematodes (EPNs) 
Steinernematidae and Heterorhabditidae are one of 
the excellent examples that are being exploited for 
insect pest control in different parts of the world. 
These are obligate parasites for cryptic insects [1] 
and distributed in natural and agricultural soils [2]. 
Chemical pesticides and fertilizers are quite toxic to 
EPNs survival and efficacy in agro-ecosystems.  

Soil degradation is a widespread problem both 
agricultural and natural ecosystems [3]. Several 
surveys in India have revealed natural occurrence of 
several species/strains of Steinernema and 
Heterorhabditis nematodes in Tamil Nadu [4], New 
Delhi [5], Andaman and Nicobar Islands [6] and 
Gujarat [7]. Agriculture utilization areas in Karur 
region are 44.59% and the total use of chemical 
fertilizers was 20,422 metric tonnes. More utilization 
of agricultural practices is related to extreme use of 
agrochemicals without any concern about the 
environment perpetuation. Thus, the present work 
was aimed to focus on occurrence and distribution 
of EPNs in the selected crops lands, where the 
possibility to attack by root feeding insects and 
visible insect pest damage. There has been no 
published information on the natural distribution of 
EPNs in Karur district, Tamil Nadu, India. 

2. Methods 
A survey was conducted in agricultural fields in 
Karur District of Tamilnadu. Totally, 1000 soil 
sample were collected from four provinces. The 600 
samples from each province of namely Kulithalai, 
Krishnarayapuram and Karur area and 400 samples 
from Aravakurichi were taken, respectively. Soil 
samples from each locality were taken from crops 
includes sugarcane, cotton, sunflower, groundnut, 
banana and paddy fields, and soil collected on 
boundaries before harvested and after harvested. 
Five to eight random samples at each site were 
taken to a depth of 10–30cm with a shovel  with a 
capacity of one kg of soil was placed in  



Electronic  Journal of Biology, 2011, Vol. 7(1): 16-19 

 - 17 - 

polyethylene bags to minimize dehydration and 
transported to the laboratory. Soil type, pH, habitat, 
annual rainfall, and temperature were recorded at 
each sampling site. To our knowledge, no EPNs-
based bio control treatment has ever been reported 
in any of the cultivated fields. 

Ten late instar larvae of Galleria mellonella were 
placed in a plastic container containing different 
field soil, and closed with a lid for galleria trapping 
according to Bedding and Akhurst method [8]. If the 
soils were more dampness, air dried in room 
temperature for two days and then baited. Each day, 
ensured any infected larvae and also to encourage 
maximal contact of G. mellonella with the soil. 
Infected G. mellonella larvae were obtained and 
observe the appearances for nematode identity and 
transferred to White trap to collect the infective 
juveniles (IJs) and mass production [9]. The 
collected isolates were observed under the light 
microscope for identification. Every isolates of 
nematodes were measured mainly IJs length, male 
spicule, and gubernaculum was performed by live 
and heat-killed [10]. 

3. Results and Discussion  
Among 1000 soil samples, only 25 samples were 
shown positive for EPNs. Survey data revealed that 
Steinernema spp. was more common than 
Heterorhabditis in cultivated crop lands. 
Steinernema spp. has endured more than 
Heterorhabditis in the disturbance of soil practices 
(Table 1). Krishnarayapuram (KRP01) province 
recovered isolates were 2.5% of Steinernema and 
Heterorhabditids species; Kulithalai (KL02) province 
recovered isolates were only Steinernema species 
of 2.5%, Aravakurichi area (ARI03) isolates were 
about 4.0% of Steinernema sp. alone and in the 
central part of the Karur zone, (KAR04) both 
Steinernema and Heterorhabditids was about 3.5%. 
Overall results showed that isolates of 
Steinernematids spp. were more common from all 
the major crops compared to Heterorhabditids spp.  
 
Table 1. Characteristics of agro-ecological zones soil 
sampled for the presences of EPNs in Karur region in 
Tamil Nadu. 
 
Province OC pH Soil type EC S H 

Krishnarayapuram (KRP01) 

Sugarcane 3.8 7.9-8.1 Sandy clay 
loam 0.79 2 - 

Banana 4.0 6.7 - 7.4 Sandy clay 
loam 0.81 _ 1 

Cotton 2.9 8.3 - 8.5 Clay loam 0.77 1 - 
Paddy 3.1 6.2 - 6.7 Clay 1.2 1 _ 

Kulithalai (KL02) 

Sugarcane 4.2 7.9 -8.5 Sandy clay 
loam 0.81 1 – 

Banana 4.1 7.4 -8.1 Sandy clay 
loam 0.93 2 – 

Cotton 3.9 7.6 -8.3 Clay loam 0.80 1 – 
Paddy 3.5 8.0 -8.5 Clay 1.3 1 – 

Aravakurichi (ARI03) 

Sugarcane 4.2 7.9 -8.4 Sandy clay 
loam 0.83 2 _ 

Banana 4.0 6.5 -7.1 Sandy clay 
loam 0.88 1 _ 

Sunflower 3.3 7.2 -7.8 Clay loam 0.79 1 _ 
Paddy 3.5 6.8 -7.5 Clay 1.4 1 _ 
Cotton 2.8 7.5 -8.2 Clay 0.79 2 _ 

Groundnut 2.2 6.7 -8.1 Clay loam 0.77 1 _ 

Karur (KAR04) 

Sugarcane 4.2 7.9 -8.4 Sandy clay 
loam 0.83 2 _ 

Banana 4.0 6.5 -7.1 Sandy clay 
loam 0.88 1 _ 

Sunflower 3.3 7.2 -7.8 Clay loam 0.79 1 _ 
Paddy 3.5 6.8 -7.5 Clay 1.4 1 _ 
Cotton 2.8 7.5 -8.2 Clay 0.79 2 _ 

Groundnut 2.2 6.7 -8.1 Clay loam 0.77 1 _ 

OC: Organic content (%);  
EC: Electrical Conductivity (dS/m);  
S: Steinernema; H: Heterorhabditis 
 
Differences in nematode diversity and distribution 
are perhaps related to distribution of suitable insect 
hosts and to the species of nematode involved [11]. 
Distribution of nematodes in relation to soil texture is 
showed in Figure 1. Moreover, the pervasiveness of 
nematodes varies in relation to soil type and crops. 
Soil texture of EPN-positive samples in the Karur 
area was varied and soils were moderately slightly 
acidic to basic, with pH ranging from 5.8 to 7.5 
(Table 1). The recorded soil temperature was 
ranged from 28-37ºC and the average rainfall was 
700-800 mm. A maximum number of nematodes 
obtained in correlation to soil texture was recovered 
52% of sandy clay loam soil; 27% of clay loam, 15% 
of loam and 6% in clay soil (Fig.1). Occurrence of 
nematodes were isolated from sugarcane crops was 
32%, all the samples recovered from root base of 
the crops; in banana and cotton recovered isolates 
was 20%, as paddy and sunflower were 14%, and 
the groundnut field was 4% (Figure. 2). 

 

 
 
Figure 1. Distribution of nematodes in relation to soil 
texture. 
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Figure 2. Occurrence nematode isolates in different crop 
plants. 

 
The temperature requirements of the species 
distribution and their mode of long-term survival in 
the soil are pertinent to EPNs. Based on the 
taxonomic keys, isolates were identified as H. indica 
thus confirming to the criteria given by Poinar et al. 
[12], where the IJs length (522.6µm), male spicule 
(40.3µm) and gubernaculum (20.4µm). The rest of 
22 isolates were S. siamkayai and their IJs length 
(486.8µm), spicule (24.5µm) and gubernaculum 
(74.9µm) respectively. The mean values occurred 
within the description of [13]. 

An insect appears and environmental factors to 
be vital for rate as well as riches and distribution of 
EPNs. Banana and Sugarcane are cultivated in 
large scale in Karur and occasion of pests was 
noticed as root grub, root weevil, and shoot borer.  

The EPNs were recovered in the crop field about 
10-30cm in depth and more richness in the 
sugarcane field of  32% in root floor, banana and 
cotton plantation were 20%, paddy and sunflower 
field, 12% and groundnut was 4% recorded (Fig.2). 
The IJs are actively searching for the host or sit and 
wait in wild plant ground surface, the possibility to 
attack for food source and successive survival. 
Ahmed and Hussain were recovered EPNs from 
root base of vegetation [14]. This was the first report 
where EPNs species/strains were documented in 
Karur of Tamil Nadu. The nematode presence and 
abundance were varied from four provinces of most 
of the sampling sites. It may be resulted due to 
condition of the crop land in terms of irrigation of the 
field, where the temperatures and the soil moisture 
suitable for their persistence. The EPN populations 
can be conserved during agronomical practices by 
recommending reduced tillage system, temperature 
[15], soil type [16], pore size [17] and soil moisture 
[18] and antagonist organisms [19] correspondingly. 
The efficacy of EPNs is influenced by biotic and 
abiotic factors and to promote their potential is 
uncertain. 

4. Conclusions 
Overall results of this survey concluded that 

nematodes play a role in regulating population of 
crop pests in cultivated land areas, even constant 
change with biotic factors. A suitable condition for 
survival of EPNs Heterorhabditis and Steinernema 

is required mild temperatures and soil humidity, 
which will favour for a long period [20]. This work 
has shown the widespread natural occurrence of 
key indicators of EPNs. The recovered isolates 
potentially useful to develop new commercial strains 
adapted to the local area environment for biological 
control of insects. Extensive studies on the virulence 
of potential indigenous EPNs against insect pests 
will be needed in selective agro-systems in the 
world. 
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