MAUSAM, 52, 4 (October 2001), 691-696
551.5:63

Abiotic control on the incidence of pod borer on red gram
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ABSTRACT. An auempt has been made in this study to work out the role of meteorological parameters on the
incidence of pod borer on red gram. Minimum temperature and relative humidity (both morning and afternoon) were
found to be negatively correlated while bright hours of sunshine in the preceding weeks was paositively correlated with the
pod borer population. Decrease in minimum temperature ( < 12°C), moming and afternoon relative humidity ( < 80%
and < 45% respectively) under clear skies favoured the multplication and growth of the pest. Weather based guidelines

generated in this study could be used for the operational crop protection of pod borer on red gram.
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1. Introduction

Pigeon pea or red gram is one of the most widely
cultivated pulse crops in the country. The yield of the
crop is severely damaged by the number of species of
insect. Gram pod borer (Heliothis armigera) has been
reported to cause severe loss to the gram (chickpea), arhar
(pigeon pea), cotton and sorghum during the last few
decades in the country (Srivastava and Singh 1973, Singh
and Singh 1974, Saharia and Dutta 1975). Though the pod
borer enjoys all India distribution, it appears occasionally
in epidemic form in certain districts of the principle
gram growing states namely Madhya Pradesh, Uttar
Pradesh, Haryana and Maharashtra. A major epidemic
outbreak of this pest in Madhya Pradesh was reported
during 1967-68 rabi season. Late maturing pigeon pea
extensively grown in Uttar Pradesh was also severely
damaged by the pod borer (Lal 1981, Lal er al. 1981).
In a large-scale field survey conducted by ICRISAT
throughout India during 1975-81. found that the
total pod damage due to lepidopteran borer ranged from
13.2 1o 36.4 per cent (Bhatnagar er al. 1982). Large scale
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cultivation of unrecommended susceptible varieties,
choice of wrong insecticides, longer spell interval and
indiscriminate and excessive use of some insecticides
especially synthetic pyrethroids were some of the reasons
for the outbreak of the pest (Dhaliwal and Arora 1998).

Amongst the several methods used in monitoring
pests, pheromone traps are widely accepted as a
supplement to or a replacement for traditional monitoring
methods for spray timing (Batiste er al. 1970, Madsen and
Vakenti, 1972, Mani et al. 1972). Glenn (1922) predicted
the incidence of the first appearance of the various life
stages of pest over the season based on degree-days. This
solely based on temperature gave satisfactory results for
spray timing (Headlee 1931). The weather factors like
temperature, relative humidity, photo-period, rainfall etc.
play an important role in the build up of pod borer
population suddenly to a greater extent (Riper and George
1965, Singh and Singh 1978, Wu er al. 1978,
Vaishampayan and Veda 1980, Patil et al. 1992, Tadas et
al. 1994, Prasad er al. 1985, Kadu et al. 1987). In the
present study a field study was conducted to record gram
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Fig. 1. Daily population of Heliothis armigera on red gram in
different seasons

pod borer with respect to the prevailing weather
parameters. The objective of the study was to establish the
relationship between the population of the gram pod borer
with meteorological parameters and also to establish a
workable forecasting system which could be easily
incorporated in a pest management programme for red
gram.

2. Data and methodology

Field experiments were conducted during two
consecutive years ie. 1996 and 1997 for three crop
seasons (two kharif and one rabi) growing two varieties of
crops (ICPL - 87 in kharif & Vijay in rahbi seasons) at the
experimental field plots of the Mahatma Phule Krishi
Vidyapeeth (MPKV), Rahuri (19°24" N, 74°30" E),
Maharashtra. Adult pod borer observation (three
replications) was recorded in the untreated plot throughout
the entire crop season by using specially designed plastic
trap (Catch-A-Moth) that uses biosense lure to attract

moths into a trap from which they are unable to escape.
Catch-A-Moth consists of a green plastic disc, yellow
plastic cover, white bottom and wire hangers. Catch-A-
Moths were hung at a height approximately 4 ft above the
ground for the best performance. Lures were replaced at
an interval of one month. The daily meteorological
parameters-maximum  temperature  (7y,), minimum
temperature (Ty,), humidity both at 0730 IST (Rh,) and
1730 IST (Rh,), rainfall (R/F) and sunshine hours (Ssh)
recorded in the observatory of the University were used.

Both statistical tools and graphical superimposition
techniques were used to work out the inter-relationships
between the pest population and meteorological variables.
Using Sigma Statistical Software Version 2.0 for
Windows- 95 - developed by Jandal Scientific Software,
USA, statistical studies were made. Using Pearson’s
method simple correlation were worked out between
population of the pest and meteorological parameters in
the preceding period (1 to 6 weeks before) on the
incidence of pest. ‘1" test was applied to test the
significance of these correlations at 5 per cent level.
Graphical superimposition of daily data of pest and
meteorological parameters were also made to workout
critical values of the latter conducive for the increased
population of the pest.

3. Result and discussion

In all the crop seasons under study the pod
borer appeared either in flowering or grain formation
stage of the crop (Fig. 1.) This observation is in
consonance with the findings of Shekar er al. (1991)
and Singh and Singh (1991) who reported that pigeon
pea has really been attacked by Heliothis armigera
only during flowering and fruiting stages of the crop.
It was observed that the population of the pest was
relatively higher in rabi season than kharif. Average
weekly population reached upto six-adults/pheromone
trap in rabi season. In this season maximum daily adult
population in trap was recorded upto 13. In the kharif
season, the pod borer population was mainly confined
between 38" 10 46" standard week i.e. 17" September to
18" November. According to Bilapate et al. (1988)
usually the massive attack by Heliothis armigera develops
on pigeon pea from October in Marathwada region of
Maharashtra. Tadas et al. (1994) observed the maximum
pheromone catches of the Heliothis armigera on cotton
field at Akola, Maharashtra from middle of August to end
of September. In rabi season though the pest population
was recorded upto 11™  week (18" March) of the
succeeding year, the population was maximum in the
month of January. Singh and Singh (1991) recorded the
population densities of some major insect pests on 14 late
maturing cultivars of pigeon pea sown as kharif and rabi
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Fig. 2. Variations of different meteorological parameters during
and before the incidence of Heliothis armigera in Kharif
season (1996)

crops during 1981 — 82 and 1982 — 83. The authors
observed that the mean larval population of Heliothis
armigera was maximum during the rabi season in both
the years.

Total life cycle of the pod borer is about 40 days.
The approximate duration of egg, larvae, pupa and adult
stages is 1,3, 1, | weeks respectively (Atwal 1986, Nair
1986). Thus the total period required from egg to adult
stage is around 5 weeks. ETL of the pest is one larva per
one to two plants or 5 to 10 per cent damages (DPR
1990). The larva stage causes maximum damage to this
crop. Fluctuations in the population of any of the stages
affect the adult population. Thus in this paper, studies
were made to find out the role of meteorological
parameters in the preceding six weeks on the stage wise
development of gram pod borer.
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Fig. 3. Variations of different meteorological parameters during
and before the incidence of Heliothis armigera in Rabi
season (1996-97)

All the stages of the life cycle particularly the larva
stage was affected most by the decrease in minimum
temperature. In kharif 1996 pest population was more than
2 larvae on 26" and 27" October. During this season
minimum temperature started decreasing from 20.6° C on
7" October to 12.2° C on 17" October (Fig. 2). Similar
observations were also reported in other two seasons
(Fig. 3). Correlation studies indicate that there was a
negative correlation between minimum temperature for all
the preceding weeks (1 — 6) and the pest population
(Fig. 4). In kharif 1996, the pest population and minimum
temperature at 2, 3 and 5 weeks before were significantly
correlated with the pest population (r — values were in the
range of - 0.6 to - 0.90). Negative correlation of
Heliothis armigera with minimum temperature was also
reported by Singh and Singh (1978) who reported that
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Fig. 4. Correlation coefficient between the population of Heliothis armigera and minimum
temperature. relative humidity (both moming and afternoon) and bright hours of sunshine

decline in temperature below 17° C favoured the were significantly negatively correlated with the pest
multiplication of the pest. population. Correlation coefficient values were of the
order of —0.8. Singh and Singh (1978) Vaishampayan and

Both morning and afternoon relative humidity before Veda (1980) and Tadas er al. (1994) also reported that
2 to 6 weeks were negatively correlated with the pest relative humidity were negatively correlated with the pod
population in all the crop season (Fig.4). In kharif 1996, borer population. In kharif 1996, both morning and

morning and afternoon relative humidity 2 weeks before evening relative humidity started decreasing from 9"
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October from 93 and 59 % to 75% and 30% respectively
on 17" October. The pest population was high on 26"
and 27" October [2.3 to 3.3 adult/pheromone per day].
Similar decrease in humidity with corresponding high pest
population was also observed in other seasons.

Except for the rabi season, in general, sunshine
hours in most of the preceding weeks were positively
correlated with the pest population. In kharif 1996
sunshine hours at 2, 3, and 6 days before was significantly
positively correlated with the pest population. In the entire
crop seasons’ sunshine hours was relatively high (>6.6
hours) at least 2 weeks before the incidence of high
population of pest. The finding of Singh and Singh (1978)
and Tadas er al. (1994) supports this observation. No
consistent relationship was observed between rainfall and
pest population in the crop seasons under study.

4. Conclusion
The results of the study are summarized below:

(1) The population of the pod borer was relatively
higher in rabi than in kharif season during
flowering to pod formation stages of the crop.

(if) Minimum temperature for all the preceding
weeks (1 to 6) was negatively correlated with
the pest population. Lower minimum
temperature below 12° C was favourable for
pest development.

(tii) Both morning and afternoon relative humidity
before 2 to 6 weeks were also negatively
correlated with the pest population. Decrease
in morning and afternoon relative humidity
respectively below 80% and 45% were found to
be favourable for the outbreak of the pest.

(iv) Bright hours of sunshine were positively
correlated with the pest population. In all the
crop seasons the hours of bright sunshine (>6.6
hours) at least two weeks before was favourable
for the incidence of high population of the pest.

(v) By monitoring the real time meteorological
data recorded in the nearby observatory during
flowering and pod formation maturity stage
of the crop, it would be possible to
control/minimize the pod borer damages by
forewarning the incidences of the pest.

It may be mentioned that the reliability of the result
obtained in the study could be improved if pheromone

traps data of the pest are collected for more number of
stations over a longer period.
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