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ABSTRACT  

The paper reports pathogenicity of teak skeletonizer, Eutectona machaeralis Walker (Lepidoptera: Pyralidae) to newly 

isolated species of entomopathogenic nematode, Steinernema dharanaii Kulkarni et al. (2012) (TFRIEPN-15) in laboratory 

bioassays and potential progeny production of Infective Juveniles (IJs). The exposure of mature larvae of teak skeletonizer 

to the counted number (3, 5, 10, 20 and 30 and 40 IJs Larva-1) of the infective juveniles of S. dharanaii for 12, 24 and 72 

hrs revealed that populations of IJs above 10 Larva-1 caused significant mortality (<50%) in the larvae, as compared to 

control. A dose-dependent mortality was obtained with maximum (100%) mortality of larvae obtained at the highest 

treatment of 40 IJs Larva-1. The progeny production of IJs from the cadavers of E. machaeralis showed dose-dependent 

relationship. It was found that the lower production (3,420) of IJs in lower dose 3 IJs larva-1 and higher production (5,500) 

in 30 IJs larva-1, but also found that higher dose 40 IJs larva-1 the progeny production decreased (2857).  The LC50, LC90 

and LT50, LT90 were also calculated.  The investigation will pave way for the development of ecofriendly and biorational 

alternative management option for the insect pest under the global concept of Integrated Pest Management (IPM). 
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INTRODUCTION 

The herbivorous insect caused extensive damage to number 

forest tree species from the nursery seedling stage to 

plantations, natural forests, timber depot, seeds and end 

products (Beeson, 1941; Browne, 1968; Dhaliwal et al., 

2010; Kulkarni & Paunikar, 2017; Nair, 2007; Patil et al., 

2016; Sambaraju et al., 2016; Singh, 1988). The chemical, 

botanical pesticides and biological control agents including 

fungi, virus, protozoa, predators and bacteria are being used 

to control the forest insect pests in India (Kulkarni & 

Paunikar, 2017; Sen Sarma & Thakur, 1985; Shukla & 

Joshi, 2001; Sundararaj, 2014), but only few have shown 

promising results. The biological control agents 

Entomopathogenic Nematode (EPNs) are emerging 

potential option of the control of varied insect pests in India 

(Hussaini et al., 2003; Kulkarni et al., 2008; 

Umamaheswari et al., 2006; Askary, 2010; Devi & Nath, 

2017; Divya & Sankar, 2009; Kulkarni et al., 2017; 

Paunikar, & Kulkarni, 2019ab, 20; Pervez et al., 2014; 

Vashisth et al., 2018). 

Entomopathogenic Nematodes of the families 

Steinernematidae and Heterorhabditidae are biological 

alternatives to chemical insecticides (Kaya, 1990;Lacey & 

Georgis, 2012; Shapiro Ilan et al., 2001). These nematodes 

occur naturally in soils throughout the world (Hazir et al., 

2004; Hominick et al., 1996; Kaya et al., 2006) where they 

http://www.ijzab.co/#m
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play an important role as biological control agents against 

soil dwelling and cryptic habitat insect pests in the U.S., 

Europe, Africa and Asia including India (Bedding, 2006; 

Georgis et al., 2006; Karunakar et al., 1999; Kaya & 

Gaugler, 1993; Kulkarni et al., 2017; Lacey & Georgis, 

2012; Sankaranarayanan & Askary, 2017; Shapiro Ilan et 

al., 2008; Vyas, 2003; Yan et al., 2020). These insect 

parasites possess high virulence to target insect pests yet 

pose no threat to crops, wildlife, or humans and were made 

exempt from registration and regulation requirements by 

the US Environmental Protection Agency (EPA) (Gaugler, 

1988; Georgis & Manweiler, 1994). The only free-living 

stage is the soil-inhabiting infective juvenile (IJs), which 

seeks, infects, and kills new insect host (Grewal et al., 

2006; Poinar  & Grewal, 2012) compatibility with many 

chemical insecticides are some of EPNs favorable features 

that make them suitable as biocontrol agents (Paunikar et 

al., 2012;Kulkarni et al., 2013). They can be mass-

produced in two ways: in vivo (Dutky et al., 1964; Pervez 

& Ali, 2012) and in vitro (Glaser et al., 1940). In the case 

of in vivo, insects serve as the bioreactor, whereas the in 

vitro process is carried out in artificial media (Sharma et 

al., 2011; Sunanda & Siddiqui, 2013).  

Several native and exotic species of entomopathogenic 

nematodes in the families Steinernematidae (Steinernema) 

and Heterorhabditidae (Heterorhabditis) are being 

produced commercially and used as biological control 

agents against many insect pests of forestry, agricultural, 

horticultural crops, orchards, turf grass, pasture land, 

mushroom, strawberries and others crops in all over world 

(Bedding, 2006; Belien, 2018; Bhaskaran et al.,1994; 

Grewal et al., 2002; Hussaini et al., 2003; Lacey et al., 

2015; Lulamba et al., 2019; Morales Ramos et al., 2013; 

Paunikar, 2020; Sankaranarayanan & Askary, 2017).  

Eutectona machaeralis Walker (Lepidoptera: Pyralidae) is 

one of the most serious pests of teak (Tectona grandis) of 

forest nurseries, plantations and natural forests in India 

(Beeson, 1941; Nair, 2007). The pest along with another 

defoliator, Hyblaea puera, causes growth losses in 

increments amounting to 13 to 65% in plantations 

(Champion, 1934;  Nair et al., 1996) and much higher 

growth loss in seedlings in nurseries, i.e., up to 54.77% 

(Joshi et al., 2007).  

The several studies conducted on the management of 

this pest are related to the use of chemical insecticides, 

identification of host resistance (Ahmad, 1991; Meshram et 

al., 1994; Roychoudhury et al., 2009), chemical (Chavan & 

Kabade, 2012), botanical pesticides (Kulkarni et al., 1997; 

Kulkarni et al., 1996; Kulkarni & Paunikar, 2017) and 

biological control agents  bacteria (Roychoudhury et al., 

1994) pathogens and parasites (Yousuf et al., 2004) and 

predators (Joshi et al., 2007; Patil & Thontadarya, 1984) 

were used to minimize the population of the E. machaeralis 

from forest nurseries, plantations and natural forest. Only 

few reports are available on pathogenicity of 

entomopathogenic nematodes against E. machaeralis. The 

two exotic species/strains of EPNs, Steinernema 

carpocapsae and Heterorhabditis indica, National Bureau 

of  Agriculturally   Important Insects  (NBAII),  Bangaluru, 

have been reported by Kulkarni et al., (2011); Paunikar  et 

al., 2010). Recent year, more emphasis has been given to 

isolate and evaluate native species/strains of 

entomopathogenic nematodes against locally found insect 

pests. The indigenous isolates of EPNs may have greater 

potential in biocontrol as a result of their compatibility to 

native habitats (Ganguly & Singh, 2001;Grewal et al., 

2005; Kulkarni et al., 2017). Therefore, it is rational to 

evaluate the ability of locally adapted species or isolates in 

controlling significant pests of that region. Keeping in 

view, the native locally collected, isolated and identified 

new-to-science species of entomopathogenic nematode, 

Steinernema dharanaii (Kulkarni et al., 2012) from teak 

forest floor of Madhya Pradesh, India. This native species 

has been experimented against notorious insect pest, 

Euctectona machaeralis of forest tree species, Tectona 

grandis in the laboratory. 

MATERIALS AND METHODS 

EPNs culture 

The Steinernema dharanaii (TFRIEPN-15) were collected 

and isolated from tropical forest areas of Madhya Pradesh, 

central India. The species was identified new species under 

the EPNs family Steinernematidae genus Steinernema from 

their taxonomical and morphological characters (Kulkarni 

et al., 2012). The EPNs from the collected soil samples, 

baiting technique suggested by Bedding, (2006) was used. 

Five mature larvae of wax moth, G. mellonella were used 

as fictitious host for baiting EPNs in 250 ml capacity 

plastic containers with lid filled with soil samples. This 

arrangement was replicated five times for each soil sample. 

It was ensured to keep soil moisture in the range of 10-

20.0% or as existed naturally in the soil at the time of 

collection. Five to seven matured last stage wax moth 

larvae were released and left for 72 to 96 hrs. After one 

week of incubation the Infective Juveniles (IJs) were 

extracted from cadavers using slightly modified White Trap 

(Woodring & Kaya, 1988). The extracted IJs were surface 

washed with 5-6 drop of 0.1% hyamine 10x (Methyl 

Benzothenium Chloride) and filtered Range fitted with 

Vacuum Pump (Make - Tarson) at 30-40 k Pa pressure. The 

filtrated IJs were again washed with two rounds of freshly 

sterilized distilled water before transferring finally to fresh 

distilled water in a Petri dish for storage and experiments. 

The infective juveniles (IJS) of native Steinernema 

dharanaii was cultured in Forest Entomology Division, 

Tropical Forest Research Institute, Jabalpur, Madhya 

Pradesh on last instar larvae of wax moth, Galleria 

mellonella (L) & harvested using the White trap method 

(Lacey, 1997). The required number of infective juveniles 

was obtained from the laboratory culture, time to time, as 

and when required. 

Insect Defoliators: Collection and maintenances of 

Insect Culture 

The larvae of teak skeletonizer, Eutectona machaeralis 

were collected from the infested host seedlings and young 
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plantations in and around Tropical Forest Research Institute 

and forest nurseries of State Forest Departments under 

Jabalpur, Mandla Forest Divisions, Kundam and Belkund 

(Madhya Pradesh Forest Development Corporation) were 

brought to the laboratory and kept in rearing containers of 5 

liters capacity. The larvae were fed ad libitum daily with 

the respective host plants. Early, aged last instar larvae of 

the insect were separated from the culture and used in the 

experiments. It was ensured to allow considerable 

proportion of the mature larvae to develop into adults so as 

to rotate the culture for getting the larvae of known ages for 

each defoliator species.  

Bioassay experiment against defoliators Eutectona 

machaeralis, Insect: Defoliators  

The last stage larvae of Eutectona machaeralis were placed 

in the 10 cm petri- dish with filter paper in five replications. 

Counted number of IJs of S. dharanaii (TFRIEPN-15), 

such as 3, 5, 10, 15, 20, 30 and 40 IJs larva-1 were released 

in standard size (10 cm dia x 1.5 cm depth) Petri-dishes 

lined with Whatman filter paper #1 moisture with minimum 

required uniform quantity of distilled water. Ten early last 

stage larvae of were released in each plate with 10 

replications for each treatment. Whole experiment set up 

was placed in the BOD 27℃ ±1 incubator /temperature-

controlled room at 27℃ ±1 with 60-70% relative humidity 

for 12, 24 hours, 48 hours and 72 hours.  After 72 hours 

period of incubation, cadavers were separated and counted 

to calculate the percent mortality in each dose level after 

different period of incubation. The dead larvae (cadavers) 

were kept in separate Petri dish for incubation at 27℃±1 

for IJs emergence and assess progeny production of each 

cadaver under microscope. The experiment was repeated 

thrice before compilation of data and statistical analysis 

(ANOVA and Probit Analysis).  

Statistical Analyses 

Data on mortality in infective juveniles were checked for 

skewness and symmetry and transformed using angular, 

square root or log base 10 transformations, as required. The 

transformed data (if required) were subjected to Analyses 

of Variance (ANOVA) (Gomez & Gomez, 1984). The data 

on mortality of target insect pests  was  subjected  to  Probit 

 analysis  for calculation of lethal doses for 50.0% (LD50) 

or 90.0% (LD90) and lethal time for 50.0% (LT50) and 90% 

(LT90) calculation (Finney & Phillips, 1977). The mortality 

of larvae, grubs and termites if any in control treatment 

were corrected by Abbott (1925). 

RESULTS AND DISCUSSION 

The doses of 3 IJs Larva-1 exhibited significant mortality 

(28.57%) over untreated control (P<0.05), followed by 5, 

10, 20 and 30 IJs Larva-1 with 37.14, 51.42, 65.71 and 

97.14% (P<0.05) (F(P<0.001) = 158.54, df = 24, SE(d)± = 3.52, 

LSD(P< 0.005) = 7.27). The progeny production data from the 

larvae exposed to different doses of IJs indicated progeny 

production to be proportional to the IJ doses up to 20 IJ 

Larva-1 at which it was significantly higher 12,900 IJs 

(P<0.05).  However, it displayed inverse relationship as the 

doses further increased and progeny production (2,857 IJs) 

at the highest dose of 40 IJs Larva-1 was at par with the 

minimum dose (P>0.05) (F(P<0.001) = 9.33, df = 20, SE(d)± = 

10.43, LSD(P< 0.005) = 21.76) (Table 1 and Figure 1-2). 

Observation on exposure of teak skeletonizer larvae to 

different doses from 3 to 40 IJs Larva-1 at every 12 hrs 

intervals till 132 hrs, indicated that the mortality in teak 

skeletonizer, E. machaeralis initiated 48 hrs after the 

exposure to IJs. It ranges from 11.42, 17.14, 28.57, 34.28, 

42.85 and 54.28% respectively at 3, 5, 10, 20, 30 and 40 IJs 

Larva-1. Further, the data showed significant increase in 

mortality at all the IJ doses upto 72 hrs (P<0.05). However, 

duration of exposure to IJs after 72 hrs did not have any 

significant role in mortality, irrespective of the doses 

(P>0.05) (Table 2). Based on data given in table 1 and 2, 

Probit analysis performed, indicated 5.95 IJs Larva-1 (UL 

8.31 and LL 4.26 IJs Larva-1) and 17.10 IJs Larva-1 (UL 

23.35 and LL 12.52 IJs Larva-1) were required to cause, 

respectively 50 and 90.0% mortality in teak skeletonizer 

larvae in laboratory (P<0.05) (R2 = 0.99, equation 1.587x-

1.117). At the same time 60.25 (UL 67.66 and LL 53.65 

hrs) and 88.10 hrs (UL 100.72 and LL 77.06 hrs) were 

required for causing 50 and 90.0% mortality, respectively 

(P<0.05) (R2 = 0.99, equation 4.449 x -16.40) (Table 3).  

Table 1. Pathogenicity and progeny production of Steinernema dharanaii (TFRIEPN-15) against teak skeletonizer,  

Eutectona machaeralis. 

Treatments (Doses in IJs Larva- 1) Mean Mortality (in %) after 72 hrs Mean Progeny Production  (IJs Larva- 1) 

3 28.57d    (32.02) 3,420b (52.49) #                                                 

5 37.14d    (37.39) 3,844b  (59.45)                                                 

10 51.42c   (45.81) 5,088b  (70.09)                                                

20 65.71b  (54.66) 12,900a  (112.70)                                             

30 97.14a  (85.60) 5,500b  (73.67)                                                    

40 100.00a   (90.04) 2857b     (53.13)                                            

Distilled water (Control) 0.00e    (0.00) - 

F(P<0.001) 158.52 9.33 

df 24 20 
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SE(d)± 3.52 10.43 

LSD(P<0.05) 7.27 21.76 

Data in paranthesis are Arc Sin√ n transformation of percentage values, a,b   Values followed by similar alphabets do not 

differ significantly with each other (P>0.05). # Values are Square Root transformation of mean progeny production data. 

Table 2. IJ doses vs exposure time against teak skeletonizer, E. machaeralis. 

Different 

Doses of 

Larva- 1 

Mean Mortality (in hours) 

12 24 36 48 60 72 84 96 108 120 132 

3 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

11.42 

(15.35) 

20.00 

(23.53) 

28.57 

(32.02) 

31.42 

(34.04) 

31.42 

(34.04) 

31.42 

(34.04) 

31.42 

(34.04) 

31.42 

(34.04) 

5 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

17.14 

(21.81) 

22.85 

(27.97 

37.14 

(37.40) 

37.14 

(37.40) 

37.14 

(37.40) 

40.00 

(39.12) 

40.00 

(39.12) 

42.85 

(40.84) 

10 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

28.57 

(32.02) 

40.00 

(39.12) 

51.42 

(45.81) 

54.28 

(47.56) 

54.28 

(47.56) 

57.14 

(49.20) 

57.14 

(49.20) 

60.00 

(50.92) 

20 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

34.28 

(35.76) 

54.28 

(47.56) 

65.71 

(54.66) 

65.71 

(54.66) 

65.71 

(54.66) 

71.42 

(58.02) 

71.42 

(58.02) 

77.14 

(64.48) 

30 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

42.85 

(40.84) 

68.57 

(56.00) 

97.14 

(85.60) 

97.14 

(85.60) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

40 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

54.28 

(47.56) 

82.85 

(68.22) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

100.00 

(90.04) 

Control 0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

0.00 

(0.00) 

F(P<0.001) EPN dose 592.43 

Exposure 442.63 

EPN dose X Exposure 24.66 

Df EPN dose 304 

Exposure 304 

EPN dose X Exposure 304 

SE(d)± EPN dose 1.218 

Exposure 1.527 

EPN dose X Exposure 4.039 

LSD(P<0.05

) 

EPN dose 2.397 

Exposure 3.004 

EPN dose X Exposure 7.949 

*Data in paranthesis are Arc Sin√ n transformation of percentage values. 

Table 3. Probit analyses on filter paper bioassay for E. machaeralis. 

Parameters Values Upper Limit Lower Limit R2 value Equation 

LD50 larva-1 5.95 8.31 4.26 0.999 Y= 1.587x-1.117 

LD90 larva-1 17.10 23.35 12.52 0.999 Y= 1.587x-1.117 

LT50 (in hrs) 60.25 67.66 53.65 0.990 Y= 4.449x-16.40 

LT90 (in hrs) 88.10 100.72 77.06 0.990 Y= 4.449x-16.40 
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Figure  1. Efficacy of Steinernema dharanaii against teak skeletonizer, Eutectona machaeralis.  

 

  

Figure 2. Progeny Production of S. dharanaii in teak skeletonizer, E. machaeralis. 

 

There are very few reports on pathogenicity of Steinernema 

dharanaii against the E. machaeralis to compare the results 

obtained. Earlier, pathogenicity of S. carpocapsae was 

tested against E. machaeralis by Paunikar et al., (2010). 

They found that lowest dose 3 IJs larva-1 (10.90%) 

mortality and in highest doses (70.90%) mortality. Kulkarni 
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et al., (2017) have also tested six native populations of 

entomopathogenic nematodes (four of the genus 

Steinernema and one genus Heterorhabditis against E. 

machaeralis. The other populations of TFRIEPN-50 and H. 

indica attained highest level of mortality (85.71%) 25 to 30 

IJs larva-1, above which mortalities observed were 

statistically at par (P>0.001). The TFRIEPN-56 exhibited 

highest mortality at 50 IJs L-1. TFRIEPN-56, 49, 23, 57 

and S. carpocapsae required dose of 35 IJs Larvae-1 and 

above to exhibit highest mortality. The populations of 

TFRIEPN-50, 56, 23 and S. carpocapsae required 

minimum dose of 10 IJs Larva-1 to exhibit significantly 

superior mortality (P<0.001) in teak defoliator over control. 

The results indicated dose-dependent larval mortality (over 

80%) at and above 35 IJs Larva-1 by all populations except 

TFRIEPN-56. 

The infectivity of some exotic strains of 

entomopathogenic nematodes from National Bureau of 

Agriculturally Important Insects (NBAII), Bangaluru were 

evaluated against teak skeletonizer, Eutectona machaeralis 

by Paunikar et al. (2010) have investigated on 

pathogenicity of entomopathogenic nematode, S. 

carpocapsae NBAII, strains, Bangaluru against E. 

machaeralis in different doses level in the laboratory. They 

were found 5 IJs Larva-1 caused more than 60 .0% mortality 

and 30 IJs Larva-1 100.0% mortality of the larvae. Kulkarni 

et al. (2011) have studied on pathogenicity of 

Heterorhbditis indica against teak skeletonizer, E. 

machaeralis and progeny productions under bioassay 

experiment in laboratory. They found that larvae of E. 

machaeralis, when exposed to IJs Larva-1 of H. indica, in 

filter paper experiment 35.29% mortality was obtained at 

the lowest dose of 3 IJs Larva-1, 100% mortality was 

obtained 1 at the highest dose of 30 IJs Larva-1, with dose-

dependent mortality in between. However, ten times more 

doses, 1 i.e., above 30 IJs Larva-1 were required to cause 

larval mortality when larvae were exposed to leaf treatment 

experiment using Potter's Tower. LC, LC, LT and LT 

values for H. indica in filter paper bioassay (4.57, 50 90 50 

90 12.02 and 30.20, 54.95, respectively) and leaf treatment 

method (54.37, 114.50 and 40.62, 122.70, respectively) 

were calculated. Production of ijs in progeny was 

maximum in 30 ijs larva (1, 07,067 ijs larva), above which 

11 it showed sharp decline in progeny production due to 

false infections. It was concluded that doses above 100 ijs 

Larva may be required for managing the pest by leaf 

treatment. 

Recently,  Paunikar & Kulkarni  (2018, 2019ab, 2020) 

have investigated pathogenicity and progeny production of 

Steinernema dharanaii (TFRIEPN-15) against fictitious 

host, Galleria mellonella and forest insect pests, Bamboo 

leaf roller, Crypsiptya coclesalis, Albizia defoliator, 

Spirama retorta, and teak defoliators, Hyblaea puera in the 

laboratory condition. The new species of entomopathogenic 

nematode, Steinernema dharanaii also investigated for 

their pathogencity and progeny production against fictitious 

host insect waxmoth, Galleria mellonella in different doses 

level under laboratory condition (Paunikar & Kulkarni, 

2018). They found that the lowest dose of 3 IJs larva-1 

caused 44.00% mortality and highest mortality of 100% 

was obtained at 24 IJs larva-1 and 30 IJs larva-1. While the 

production of IJs of the next progeny was proportional to 

increase in EPN doses exposed, but this dose-dependent 

increase in progeny production was only up to a dose. The 

cadavers exposed to minimum dose of 3 IJs Larva-1 

produced 57,400 IJs, whereas, the highest dose 200 IJs 

larva-1 allowed progeny production of only 39,320 IJs 

larva-1.  

 Paunikar, & Kulkarni (2019a) reported the 

pathogenicity and progeny production against larvae of 

bamboo leaf roller, Crypsiptya coclesalis in the different 

doses level. They found that he doses of 3 IJs Larva-1 

exhibited negligible but statistically significant mortality 

(19.99%) over untreated control (P<0.05), but at par with 5 

IJs Larva-1 (28.56%). It was followed by mortalities at 10, 

20, 30, 40 and 50 IJs Larva-1, respectively with 42.85, 

48.56, 54.28, 62.85 and 68.56% mortality, which were 

statistically at par with each other (P>0.05). The probit 

analysis performed, indicated 9.24 (UL 13.76 and LL 6.21 

IJs Larva-1) and 39.62 IJs Larva-1 (UL 58.93 and LL 26.64 

IJs Larva-1) were required to cause, respectively 50 and 

90.0% mortality in bamboo leaf roller larvae in laboratory. 

The production of IJs in progeny was maximum in 50 IJs 

larva-1 (8,040 IJs larva-1), above which it showed sharp 

decline in progeny production due to false infections. 

Paunikar & Kulkarni, (2019b) have investigated the 

susceptibility and progeny production of EPN, Steinernema 

dharanaii against Albizia defoliator, Spirama retorta 

Cramer in bioassayed experiment. They found that the 

doses of 3 IJs Larva-1 exhibited negligible but statistically 

significant mortality (17.14%) over untreated control 

(P<0.05).There were significantly superior (P<0.05) 

mortalities 74.29%, 100.0% and recorded at 50, 100 and 

200 IJs Larva-1.The progeny production data from the 

larvae exposed to different doses of IJs indicated progeny 

production to be proportional to the IJ doses up to 100 IJs 

Larva-1 at which it was significantly higher 37,400 IJs 

(P<0.05), which decreased with increase in IJ doses. 

However, progeny production at the highest dose of 200 IJs 

Larva-1 (18,180 IJs) was still significantly superior over IJs 

obtained at the lowest dose (P<0.05). The probit analysis 

performed, indicated 7.07 (UL 11.47 and LL 4.37 IJs 

Larva-1) and 34.67 IJs Larva-1 (UL 51.32 and LL 23.42 IJs 

Larva-1) were required to cause, respectively 50 and 90.0% 

mortality in albizia defoliator larvae in laboratory (P<0.05). 

At the same time 34.51 (UL 80.60 and LL 14.42 hrs) and 

131.82 hrs (UL 218.98 and LL 79.35 hrs) were required for 

causing 50 and 90.0% mortality, respectively. 

Paunikar & Kulkarni (2020) have recorded that the 

pathogenicity and progeny production of Steinernema 

dharanaii against teak defoliator, Hyblaea puera in 

different doses level. The doses of 3 IJs Larva-1 exhibited 

significant mortality (34.28%) over untreated control 

(P<0.05), but at par with 5 IJs Larva-1 (37.14%) mortality. 

It was followed by mortalities at 10, 20 and 30 IJs Larva-1 

with 45.71, 57.13 and 77.13%. There was 100.0% mortality 

received at 40 IJs Larva-1 (P<0.05) (F(P<0.001) = 40.0, df 

=  24,   SE(d)  ± =  5.22,   LSD   (P< 0.005)  =  10.79).  The  
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progeny production data from the larvae exposed to 

different doses of IJs indicated progeny production to be 

proportional to the IJ doses up to 30 IJ Larva-1 at which it 

was significantly higher 14,880 IJs (P<0.05). However, it 

displayed inverse relationship as the doses further increased 

and progeny production (4900 IJs) at the highest dose of 40 

IJs Larva-1 was at par with the minimum dose (P>0.05) 

(F(P<0.001) = 25.65, df = 20, SE(d)± = 4.85, LSD (P< 

0.005) = 10.13).  

The observation on exposure of teak defoliator larvae 

to different doses from 3 to 40 IJs Larva-1 at every 12 hrs 

intervals till 132 hrs, indicated that the mortality in teak 

defoliators initiated 48 hrs after the exposure to IJs. The 

mortality was recorded 14.28, 14.28, 20.0, 25.71, 42.85 and 

54.28%, respectively at 3, 5, 10, 20, 30 and 40 IJs Larva-1. 

Further, the data showed significant increase in mortality at 

all the IJ doses upto 72 hrs (P<0.05) with 34.28, 37.14, 

45.71, 57.14, 77.14 and 100.0%, respectively at 3, 5, 10, 

20, 30 and 40 IJs Larva-1. However, duration of exposure 

to IJs after 72 hrs did not have any significant role in 

mortality, except at doses of 5 IJs Larva-1 and above 

(P>0.05).  

Probit analysis performed, indicate 4.89 (UL 7.97 and 

LL 3.00 IJs Larva-1) and 18.84 IJs Larva-1 (UL 28.54 and 

LL 12.43 IJs Larva-1) were required to cause, respectively 

50 and 90.0% mortality in teak defoliator larvae in 

laboratory (P<0.05) (R2 = 0.848, equation 1.22x + 0.357). 

At the same time 50.69 (UL 67.04 and LL 38.34 hrs) and 

99.31 hrs (UL 121.28 and LL 81.31hrs) were required for 

causing 50 and 90.0% mortality, respectively (P<0.05) (R2 

= 0.931, equation 2.399x-6.359). The above experiments 

indicated that the entomopathogenic nematode's response 

against insect pests varies differently from species to 

species, insect pests and fictitious host insect (Bedding, 

2006; S. Paunikar & Kulkarni, 2018) due to the presence of 

a particular symbiotic bacterium inside their gut and insects 

size (Flanders et al., 1996; Kulkarni et al., 2017; Shapiro 

Ilan et al., 2008).  

CONCLUSION 

The results of the present study showed that it may be 

possible to use locally isolate strains/species of EPNs are 

more potential to control target insect pests of the region as 

compared to other exotic strain /species. The potential of 

infectivity and progeny production of native isolate 

species/strains of entomopathogenic nematodes will pay 

way IPM strategy against the number of forest insect pests. 
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