Journal of Agrometeorology 19 (1) : 81-83 (March 2017)

Seasonal dynamics of insect pests of sugar beet under sub-tropical conditions
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ABSTRACT

The present study was conducted for three years (2012-13 to 2014-15) on sugar beet crop at
PAU, Ludhiana to establish the relationship between weather parameters and insect pests infesting
sugar beet crop. The observations on the incidence of insect pests recorded at weekly intervals were
analyzed to correlate the effects of the abiotic factors on population of insect pests. Aphid, Myzus persicae
Sulzer population showed negative correlation with maximum and minimum temperature and positive
correlation with relative humidity. Spodoptera litura Fabricius and Helicoverpa armigera (Hubner) showed
positive correlation with maximum and minimum temperature and negative with relative humidity.
Regression analysis was also worked out between population of these insect pests infesting sugar

beet.
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Weather affects the distribution and abundance of
any species atboth individual and population level affecting
the insect migration, outbreaks through affecting
physiology, behavior and population densities (Parmesan,
2007). Moreover, response of organisms to climatic variation
is species specific occurring at different rates in each species
thus, resulting in an altered community structure (Sharma et
al., 2014). It has also been reported that many biological
processes undergo sudden shifts at particular threshold
values of specific months might be more important in
regulating insect population as compared to annual mean
temperature (Guldberg, 2001). Hence, understanding the
complex interaction between insect pests and weather
parameters would help in developing efficient and timely
pestcontrol strategies.

Sugar beet, Beta vulgaris Linnaeus is an important
agricultural asset being a pure source of sucrose and its
cultivation is economical than sugarcane with 30 per cent
more sugar harvested in a short duration thus, offering an
excellent opportunity to increase sugar productivity. Sugar
beetis primarilya crop of the temperate region and contributes
about 22-28 per cent of the world sugar production
(Solomon, 2013), but advances in genetics and agro-
technology have extended its scope to the sub-tropics
where it can be cultivated during winter season.

In India, defoliating insects viz .beet armyworm
(Spodoptera litura Fabricius), hairy caterpillar (Diacrisia

obliqgua Walker), semilooper (Plusia orichalcea Fabricius),
cutworm (Agrotis ypsilon Rott.) cause appreciable damage
to sugar beet at different growth stages in India (Patil et al.,
2007). Manoharan et al. (2010) reported S. litura as the
predominant pest on sugar beet The gram pod borer,
Helicoverpa armigera (Hubner) is a polyphagous pest of
economic importance on many agricultural and horticultural
crops including 180 cultivated and wild plant species (Venette
et al., 2003). Sugar beet could be integrated in present
cultivation schedule to obtain higher sugar productivity
and for this goal, it is imperative to study the population
fluctuations of insect pests on sugar beet in relation to
weather parameters that determine the activity and
abundance.

MATERIALS AND METHODS

The studies were conducted on sugar beet crop sown
during October for three consecutive years 2012-13 to
2014-15 at Agronomy Research Farm, Punjab Agricultural
University, Ludhiana. The crop was raised without any
insecticidal application so as to estimate the natural
population of insect pests infesting this crop. The data
pertaining to insect pests was recorded at weekly intervals
initiating on one month old crop till harvest, in accordance
with standard meteorological week (SMW). For calculating
the weekly mean incidence, the observations on the incidence
of'insect pests were taken from selected plots from an area
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Fig 1: Seasonal abundance of aphids (nos. per leaf), S./itura and H.armigera (nos. of larvae per plant) on sugar beet

Table 1: Correlation coefficient of insect pests on sugarbeet with weather parameters

Correlation coefficient (1)

Weather Parameter

M. persicae S. litura H. armigera
Max temp (°C) -0.398" 0.609*" 0.478*"
Min temp (°C) -0.284 0.718* 0.599*
RH (%) 0.586™ -0.511™ -0.325
Rainfall (mm) 0.482" 0.042 -0.036

* Significant at p=0.05 level
** Significant at p=0.01 level

0f' 500 sq. m with five replications. The number of larvae of
S. litura and H. armigera was taken from ten randomly
selected plants starting from 49" SMW of each year. The
aphid counts were taken from upper and middle three leaves
of ten randomly selected plants for calculation of weekly
means starting from the 49" SMW. The data on maximum and
minimum temperature, rainfall and relative humidity (RH)
during 2012-13 to 2014-15 was obtained from School of
Climate Change and Agricultural Meteorology, PAU,
Ludhiana during the months under study. Correlation and
Regression equations were calculated to estimate the effects
of'these abiotic factors on population counts of insect pests.

RESULTS AND DISCUSSION

Population dynamics of insect pests

Three years (2012-13 to 2014-15) mean data of
aphids (M. persicae), S.litura and H. armigera is presented
in Fig. 1. The incidence of insect pests on sugar beet was
observed in 46™ SMW and continued till the 18" SMW of
nextyearinall the years under present study. Aphids were
found to appear in 49" SMW and attained peak values
(>1.00) during 6-9" SMW. Thereafter, it decreased and
disappeared after 13" SMW. The larvae population of S.litura

and H. agrmigera were found to vary during the season,
however, both the insect/pests showed similar variation
pattern. The larvae count of H. armigera were slightly

higher than that of S./itura.(Fig. 1.)
Correlation with weather parameters

Correlation was worked out between population of
these insect pests infesting sugar beet and meteorological
parameters to study the effect of abiotic factors on pest
population. It was observed that M. persicae population
showed negative correlation with maximum and minimum
temperatures and highly significant positive correlations
with relative humidity and rainfall. H. armigera showed
highlysignificant positive correlations with maximum and
minimum temperatures and negative but non-significant
correlations with relative humidity and rainfall. S. litura
showed significant positive correlations with maximum and
minimum temperatures and significant negative correlation

withrelative humidity.

On the basis of highest correlations obtained with
different weather parameters, simple regression equations
were developed for each pest. The bestregression equation
for M. persicae is y= 14.08x + 63.12 (R?>=0.343) which
explains 34.3 % variation in its population. Maximum
temperature was found to explain maximum variation in



Vol. 19, No. 1

S.litura (y= -3.245x + 77.37) with R?=0.515 and for H.
armigera the model equation y=3.084x+7.996 (R>=0.359)
explains 35.9 per cent variation. These models can be used
for predicting the insect/pest population on sugar best at
Ludhiana.

Saxenaetal., (2012) observed that population build
up of Lipaphis erysimi inmustard was negatively correlated
with maximum and minimum temperature. In yet another
study conducted by Sharma et al., (2013), it was observed
that aphid population on tomato was positively but non-
significantly correlated with the maximum, minimum
temperature and negative non-significantly correlated with
relative humidity (maximum and minimum) and rainfall.
Studies by Thakur and Rawat (2014) reported a positive
correlation between the insect pest trap catches of
Helicoverpa spp. and Spodoptera spp. and abiotic factors
viz. maximum temperature and minimum temperature, relative
humidity and rainfall. The results of present study are also
in coherence with the findings of Singh ez al. (2011) who
reported that rainfall and relative humidity were negatively
correlated with the pest activity, whereas the maximum and
minimum temperature, were positively correlated with
relative humidity.

CONCLUSION

From the present studies, it could also be concluded
that aphid, M. persicae population on sugar beet showed
negative correlation with maximum and minimum temperature
and positive correlation with relative humidity. S. /ifura and
H. armigera showed positive correlation with maximum and
minimum temperatures and negative correlation with relative
humidity.
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