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Field trials were conducted to study the
interrelationship between Spodoptera litura Fab.
male moth catches in pheromone traps with weather
parameters and the pest infestation in tobacco
nurseries  during rainy and post rainy seasons of
2008 and 2009. During 2008, the trap catch was
highest in the 44th standard week (521/trap). About
86.5% variability in moth catch could be explained
by weather parameters. A highly significant and
positive correlation between trap catch and per cent
seedlings damaged, was observed and the rainfall
of the previous week  had a significant positive
correlation with the moth catch in pheromone traps.
The multiple linear regression equation for per cent
seedlings damaged vs. moth catch and weather
parameters explain 70% variability of the dependent
variable. During 2009, the trap catch was highest
in the 47th standard week (112/trap). It was observed
that, with the increase in the trap catch (lagged
variable), there was an increase in the egg masses
on the seedbeds in the following week and
subsequent increase in the larval population and
damage after two weeks. The variability in the moth
catch in pheromone traps could be explained by
weather parameters only to an extent of 40.6%. The
linear regression equation for per cent seedlings
damaged vs. moth catch in the pheromone traps
showed 88 per cent variability. The variability of
per cent seedlings damaged could be explained
together by moth catch and weather parameters to
an extent of 92.7%.

INTRODUCTION

Tobacco caterpillar, Spodoptera litura F. is the
key pest of tobacco nurseries. Pheromone traps
proved to be reliable tools for estimating
fluctuations in population density and for
indicating the pest infestation. Besides various
crop factors, weather factors also influence the
density of the pest population. Moreover, detection
of the pest occurrence and its further development
is very essential to apply need based IPM

programme. In recent times, use of synthetic
insect pheromone lures and traps to monitor the
presence and density of the pest species and for
forewarning the pest outbreaks has been reported
(Natarajan, 2004). The present studies were
undertaken to determine the fluctuations of S.
litura male moth catches in pheromone traps,
infestation in the nurseries and to determine their
relationship with weather parameters that could
help in timely management of the pest in tobacco
seedbeds.

MATERIALS AND METHODS

The pheromone trap comprising a single
plastic funnel (Rao et al., 1991) was used with
the septa obtained from Pest Control India Ltd.
Bangalore. The pheromone traps were installed
in tobacco nurseries at Central Tobacco Research
Institute, Rahjahmundry, Andhra Pradesh,
located at 16.980 N latitude and 81.780 E longitude
at an altitude of 14 m above mean sea level, during
rainy and post rainy seasons of 2008 and 2009.
Four pheromone traps were installed in four
blocks of CTRI tobacco nurseries at  distance of
200 m between two traps (Rao et al., 1991) at a
height of 2 m above ground level ( Krishananada
and Satyanarayana, 1985). Each pheromone lure
was replaced with a new one after an exposure of
20 days. The trap catch was recorded daily and
the incidence of the pest in terms of egg masses,
larvae and damage due to the pest in terms of per
cent seedlings damaged was recorded at weekly
intervals. In each block a grid of 10 seed beds of
10 m2 were selected and from each grid
observations on incidence and damage in 1 m2

was recorded at 10 random spots. The weather
parameters viz., maximum temperature,
minimum temperature, R.H. morning (M) and R.H.
noon (N) and rainfall were collected from the
meteorological database of CTRI.
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RESULTS AND DISCUSSION

During 2008 season The trap catch was
highest in the 44th standard week (521/trap) and
another two peaks were recorded during 45th (486)
and 47th (504) standard weeks (Fig. 1). The results
indicated that with the increase in the trap catch
(lagged variable) there is an increase in the
seedlings damaged in the following week. The
correlation between trap catch and per cent
seedlings damaged was highly significant in all
the four blocks. Among the weather parameters
rainfall of the previous week (lagged variable) had
a significant and positive correlation with the trap
catch as evidenced by increase in the moth catch
one week after the rainfall. It is evident that the
rainfall influenced the emergence of moths from
the pupae, hence there is an increase in the trap
catch one week after the rainfall. Perusal of
correlation matrix shows that there is a highly
significant and positive correlation between trap
catch and percent seedlings damaged (Table 1).
The multiple linear regression equation for moth
catch in pheromone traps vs. weather parameters
explains 86.5% variation in the moth catches in
pheromone traps (Table 3). The multiple linear
regression equation for per cent seedlings
damaged vs. moth catch and weather parameters
explains 70 per cent variability of the dependent
variable by pheromone trap catch together with
weather parameters and 30 per cent variation in
the seedlings damaged by S. litura went
unexplained during the season (Table 5).

           During 2009 nursery season the trap
catch was highest in the 47th standard week (112/
trap) and another two peaks were recorded during
43rd (78) and 48th (70) standard weeks (Fig. 2).
Singh and Sachan (1993) and Chaudhary et al.
(1999) also reported that the peak moth catch of
S. litura was recorded betweeb 43 and 46th standard
weeks in groundnut, soybean and cotton. The
results indicated that with the increase in the
trap catch (lagged variable) there is an increase
in the egg masses on the seedbeds in the following
week and subsequent increase in the larval
population and damage after two weeks. The
correlation between trap catch, egg masses,
larvae and per cent seedlings damaged was highly
significant. During the season there is no
correlation between the weather parameters and
trap catch. Perusal of correlation matrix shows

that there is a highly significant and positive
correlation between trap catch and per cent
seedlings damaged (Table 2). The multiple linear
regression equation for moth catch in pheromone
traps vs. weather parameters explains only 40.6
per cent of variation in the moth catches in
pheromone traps (Table 3).  Earlier researches
also indicated variations in S. litura moth catches
due to abiotic factors (Nandihalli et al., 1989;
Chaudhari et al., 1999; Gedia et al., 2007). The
linear regression equation fitted for per cent
seedlings damaged vs. moth catch in the
pheromone traps showed that 88% variability of
the seedlings damaged was explained by
pheromone trap catch (Table 4). The fitted
multiple linear regression equation for per cent
seedlings damaged vs. moth catch and weather
parameters explains 92.7% variability in the
seedling damage by pheromone trap catch together
with weather parameters (Table 5). Similar
results were also reported (Sridhar et al., 1988;
Thanaki et al.,  2003; Gedia et al.,  2007) with
respect to  moth catch and egg masses in various

Fig.  1:  Influence of weather parameters on moth
cathes of S. litura, and its infestation in toabcco
nurseries (2008)

Fig.  2:  Influence of weather parameters on moth
cathes of S. litura, and its infestation in toabcco
nurseries (2009)
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Table 1: Correlation matrix of  pheromone trap catch of S. litura vs. seedling damage and
weather parameters (2008)

Trap Seedlings Max. Min. Rain fall R.H. R.H.
catch damaged temp. temp. (M) (A.N.)

 (%) (°C ) (°C ) (mm) (%) (%)

Trap catch 1.00
Seedlings damaged (%) 0.715** 1.00
Max. temp.(°C ) -0.181 -0.420 1.00
Min. temp.(°C ) -0.148 -0.368 0.610 1.00
Rain fall (mm) 0.593* -0.169 0.075 0.307 1.00
R.H. (M) % -0.359 -0.138 -0.309 -0.451 -0.451 1.00
R.H. (A.N.) % -0.106 -0.202 -0.204 0.475 0.475 0.405 1.00

Table 2: Correlation matrix of  pheromone trap catch of S. litura vs. seedling damage and
weather parameters (2009)

Trap  Seedlings Max. Min. R.H. R.H. Rain
catch  damaged temp. temp. (M) (A.N.) fall

(%) (°C ) (°C ) (%) (%)  (mm)

Trap catch 1.00
Seedlings damaged (%) 0.938** 1.00
Max. temp.(°C ) 0.082 0.114 1.00
Min. temp.(°C ) -0.373 -0.298 0.239 1.00
R.H. (M) % -0.331 -0.304 -0.653 0.153 1.00
R.H. (A.N.) % -0.049 -0.155 -0.181 0.397 0.479 1.00
Rain fall (mm) -0.283 -0.302 -0.336 0.675 0.519 0.829 1.00

** Highly Significant at 5%

Table 3:   Relationship between moth catch in traps and weather parameters

  Year Intercept Max. temp. Min. temp. Rain fall R.H. M R.H.N R2

(a)   (x1)    (x2)   (x3)   (x4)    (x5)

2008 48.82 - 44.45 -16.50 10.90 -28.16 -8.40 0.865**
2009 735.2 - 12.10 7.173 -7.05 2.968 -2.15 0.406

Table 4: Relationship between seedlings damaged and moth catch in traps

  Year Intercept Moth catch     R2

(a) (x)

2008 8.26   0.042 0.511*
2009 -1.267   0.024 0.880**
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crops. Based on the study it can be inferred that,
the S. litura moth catches were influenced to an
extent of 40.6 - 86.5% by the weather parameters
chosen for analysis. Whereas the damage due to
the pest could be explained  by the moth catch in
the traps to an extent of 51.1 to 88%. The seedling
damage due to S. litura in tobacco nurseries could
be explained together with the trap catch and the
weather parameters to an extent of 70-92.7%.
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