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ABSTRACT
A field experiment was conducted to evaluate strains of SlNPV and Nomuraea rileyi (Farlow) from MPKV and NBAIR
(NBAII) against Spodoptera litura (Fab.) on Soybean at the research farm of College of Agriculture, Pune during Kharif
season of 2011-2012 to 2013-2014. The lowest surviving S. litura larvae (2.01 larvae/metre) were recorded in SlNPV@
250 LE/ha treatment as compared to treatments with N. rileyi @ 108conidia/ml (MPKV strain) and N. rileyi @ 108

conidia/ml (NBAIR strain) which recorded 2.47 and 2.54 larvae/ metre, respectively. The highest grain yield of 22
quintal/ha was recorded in treatment with SlNPV@ 250 LE/ha. However, the highest incremental cost benefit ratio of 1:
13 indicated that the application of N. rileyi proved most economical against S. litura infesting soybean.
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INTRODUCTION
Soybean [Glycine max (L.) Merrill] is the premier pulse and oil seed crop in India and it provides cheapest as
well as highest source of edible vegetable protein than in any other pulse crop. It ranks first in the world for
production of edible oil, while in India it ranks third in the world in respect of area and fifth in terms of
production (Padiwal et al., 2008). The cultivation of soybean is predominant in the states of Madhya Pradesh,
Maharashtra, Rajasthan, Andhra Pradesh, Karnataka and Gujarat.  In world, soybean can attract about 380
species of insect pests (Luckmann, 1971) due to its luxuriant growth with succulent leaves. Low productivity
at national and state level is attributed to abiotic and biotic stress like drought, weeds, insect pests and
diseases. Out of which green semilooper, Chrysodeixis acuta (Walker) and tobacco caterpillar, Spodoptera
litura (Fab.) are major foliage feeders which voraciously feed on foliage, flower and pods causing significant
yield loss (Singh and Singh, 1992). Mostly the farmer depends upon chemical pesticides which showed toxic
residues in the seed and reported resistance to several organic pesticides resulting into severe crop losses
(Singh and Singh, 1998).  Considering the problem of residues and resistance and to find out the
environmentally safe and eco friendly measures is the need of time. Hence, the effectiveness of strains of
SlNPV and Nomuraea rileyi (Farlow) from MPKV and NBAIR were evaluated against S. litura infesting
soybean in the present study.

MATERIAL AND METHODS
A field experiment to evaluate of strains of SlNPV and Nomuraea rileyi (Farlow) against Spodoptera litura
(Fab.) on Soybean was conducted at College of Agriculture, research farm, Pune for three consecutive years
during Kharif Season of 2011 to 14. The seeds of soybean var. JS- 9305 were sown having plot size of 5 x 4 m
at 45 x 10 cm distance. There were six treatments replicated four times in randomized block design,. The
treatment comprises of N. rileyi @ (1 x 108 conidia/ml) strains of MPKV and NBAIR, SlNPV @ 250 LE/ha (1
x 109 POBs/ml), EPN Heterorhabditis indica @ 1 billion IJs/ha, NSKE 5% suspension and untreated control.
After the notice of S. litura infestation, three sprays were given at fortnightly interval and larval population of
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S. litura was recorded in 1 m row at 5 spots per plot a day before treatment application as pre-count and post
counts a week after each spray. The data on larval population were transformed into √x+0.5 values for
statistical analysis. Thirty larvae of S. litura per plot were collected 24 hr after third spray along with food and
brought to the laboratory and larvae were reared on the food collected from the respective plots till mortality /
pupation to compute per cent mortality due to diseased conditions. At harvest, grain yield per plot were
recorded and then converted into quintal per ha.

RESULTS AND DISCUSSION
The Pooled data on larval population and yield of soybean cv. JS-335 for 2011-12, 2012-13 and 2013-14 are
presented in Table 1. The data revealed that, three sprays of SlNPV @ 250 LE/ha (1 x 109 POBs/ ml) were
significantly superior in suppressing the larval population of S. litura (2 larvae/m row) with 77.5 per cent
mortality due to virus infection and gave maximum of 22 q/ha yield of soybean. However, it was at par with
N. rileyi strains of MPKV as well as NBAIR. The N. rileyi strain from MPKV and NBAIR showed av. 2.47
and 2.54 surviving larval population of S. litura per m row with 63.8  and 55.3 per cent mortality due to fungal
infection and  recorded 19.90  and 19.30 q/ha
The data pertaining to economics of the treatment was presented in Table 2. It was observed that N. rileyi @ 1
x 108 conidia/ml from MPKV strain (50 g/10 lit) and from NBAIR  strain  recorded  highest Incremental Cost
Benefit  ratio (ICBR) of 1 : 13.0.
In the present study, N. rileyi was found to be infective against S. litura which is in conformity with Vimala
Devi (1994) who reported that N. rileyi was effective against S. litura as foliar spray and soil application.
Likewise, Sridhar and Prasad  (1996) recorded up to 36.9 per cent infection of N. rileyi on S. litura in
groundnut fields in Andhra Pradesh and further reported that N. rileyi was a key natural mortality factor of S.
litura populations in coastal Andhra Pradesh.

N. rileyi applied @ 1.2 x 1012 conidia/l as well as SlNPV was reported in lowering the population and
restricting the leaf damage due to S. litura in potato, while at the same dose it proved superior to pathogen
infection and had 50 per cent reduction of the pest in soybean after 14 days of spray (Kulkarni, 1999, Bade,
2013). It was further reported that treatment effect was not noticed at 3 days after spray, but increased
gradually at 7 days after spray with maximum at 14 days after spray. The per cent mycosed larvae of S. litura
were higher after 15 days of second application (70days after planting) in N. rileyi spray in both soybean and
potato ecosystems. The possible reason is that the soybean and potato crops are infested by S. litura during the
favourable period of cropping season (August to September) for N. rileyi infection (Lingappa et al., 2000).
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Table 1. Effect of entomopathogens on larval population of S. litura and yield of soybean cv. J-355 (Pooled
data for 2011-12 to 2013-14)

Treatment Pre-
count

Larval population/m row, 7 DAS Pathogen-
esity/

mortality
(%)

Yield
(q/ha)I spray II

spray
III

spray
Average

N.  rileyi @ 108conidia/ml -
MPKV strain

5.99
(2.55)

4.07

(2.14)

2.13

(1.62)

1.22

(1.30)

2.47

(1.72)

63.8 19.90

N. rileyi @ 108 conidia/ml -
NBAIR strain

6.32
(2.61)

4.10
(2.13)

2.30

(1.67)

1.23

(1.31)

2.54

(1.74)

55.3 19.30

SlNPV @ 250 LE/ha 6.13

(2.57)

3.88

(2.09)

1.76

(1.50)

0. 38
(0.94)

2.01

(1.58)

77.5 22.00

EPN-H. indica @

1 billion IJs/ha

6.58
(2.65 )

5.73

(2.49)

3.92
(2.09)

2.49

(1.72)

4.04

(2.13)

37.9 16.60

NSKE 5% suspension 6.15
(2.57)

5.67
(2.48)

3.91

(2.10)

1.90
(1.54)

3.83

(2.08)

47.0 16.80

Control 6.55

(2.56)

8.87
(3.05)

11.70
(3.48)

14.50
(3.86)

11.67 (3.49) 5.5 12.60

SE ±

CD at 5%

CV (%)

0.07

NS

5.01

0.10

0.29
8.06

0.09

0.28

9.07

0.08

0.24

8.89

0.04

0.13

4.18

0.73

2.21

8.20

Figures in parentheses are √x+0.5 transformed values
Table  2. Economics of treatments

Treatment Material cost &
Labour cost*

(Rs./ha)

Plant
protection

(Rs./ha)

Total cost
(Rs./ha)

Total
returns
(Rs./ha)

Additional
return over

control

(Rs./ha)

ICBR

N. rileyi @ 108 conidia/ml - MPKV
strain

18,672/- 1,125/- 19,797/- 39,800 14,600/- 1:13.0

N. rileyi @ 108 conidia/ml -
NBAIR strain

18,672/ 1,125/- 19,797/- 39,800 14,600/- 1:13.0

SlNPV @ 250 LE/ha 18,672/ 3,450/- 22,122/- 44,000 18,800/- 1:5.4

EPN-H. indica @ 1 billion IJs/ha 18,672/ 33,200 - -

NSKE 5% suspension 18,672/ 1,125/- 19,797/- 33,600 8,400/- 1:7.7

Untreated control 18,672/ - 18672/- 25,200 -
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* Cost includes seeds, seedlings, fertilizers, land preparation, sowing, interculturing,

application of fertilizers and  various  treatments, harvesting, etc.

Market rates used for calculation of economics:
Yield of soybean - Rs. 2,000 /q; Soybean seed- Rs. 40 /kg;

N.  rileyi MPKV strain /kg Rs. 150/- N.  rileyi NBAII strain /kg Rs. 150/-

SlNPV- Rs. 1,150/- per lit.                        **EPN-H. indica-

Neem seeds- Rs. 15 /kg; Labour charges- Rs. 150/day.

** As per market price of solid formulation of EPN, the price of EPN-H. indica are considered.


