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The incidence of sugarcane stemborer at Anakapalle in
relation to some meteorological elements
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ABSTRACT. The dependence of stemborer inciaences on su%a.renne crop upon the meteorological factors
is well recognised. Therefore, to explore the feasibility of meteorological forewarning of its attack, the statistis
cal analysis of entomological and meteorological data for the years 1967-1980 from Anakapalle has been done
and discussed in this paper. The simple and multiple linear regression techniques were used. An attempt is also
made to delineate the approximate risky zone for stemborer attacks in India on the basis of qualitative pest data
for the years 1954-1980 received from nearly 50 agrometeorological stations in India,

1. Introduction

Stemborers are potential pests of sugarcane. They
cause three fold loss; acreage yield loss for cultivators,
sugarcane yield loss for mill owners and revenue loss

for Government. These are mainly confined to a parti-

cular locality or season. There are several species of
borers damaging sugarcane in India which are present
almost in all the cane growing areas (Butani 1961,
Rao 1969). Though their infestations are recorded on
other crops like bajra, barly, maize, sorghum and millet
etc, yet sugarcane is their preferred host, The favourable
meteorological conditions during moth emergence and
egg-laying help in their rapid multiplications. Their
attack in the early stage of the crop growth causes dead
hearts where that in grown up canes, reduces cane yield
and juice quality. The meteorological parameters like
temparatures, relative humidity and rainfall etc, play an
important role in the activity of pest pupal emergence
and their profused multiplication.

In view of these facts, an attempt has been made in
this paper to explore the feasibility of meteorological
forewarning of stemborers (Chilo-infuscatellus Shellen,
Chiko auricilus Dudgeon) attack on sugarcane at Anaka-
palle by investigating the relationship between the
intensity of attack and the few meteorological elements
during the entire crop life. It is seen from the “Crop
Weather Calendar” for sugarcane at Anakapalle,
prepared in the Division of Agricultural Meteorology,
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Pune, that the plantation to harvest period of sugarcane
is from February/March to March/April of next year.
The important epochs of the crop growth and months
are : germinanon by March/April, tillering by April/
May, vegetation by June to October and maturity by
November to March of next year.

2. Materials and methods

The entomological data at fortnightly intervals and
the meteorological data daily at 0700 and 1400 L.M.T.
recorded at crop weather station, Anakapalle (17°40°'N,
83° 00'E) in Vishakhapatnam district during 1967-1980
were utilised in this study. The station had recorded
incidences of stemborer in a qualitative way under three
categories, i.e., light, moderate and heavy, and reported
as monthly average attack. Each category represents
the ratio of the number of dead hearts to the total
number of sugarcane plants in the sampling unit of the
experimental field. The categories light, moderate and
heavy indicate infestation of 25, 50 and 75 per cent
respectively. The Yearly univariate seasonal index of
the pest attack was calculated as an average of the
monthly incidences reported during the crop life, i.e.,
from January-February to December-January.

These seasonal indices were correlated with the weekly
means of maximum temperature (7Tmax), minimum
temperature (ZTmin), bright sunshine hours (SSH),
evaporation (EVPN), rainfall (RFL), morning relative
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Fig. 1. Curves showing variation of the percentage infestation
with Tmin (32 Std. week), Tmax (40 Std. week), EVPN
(29 Std. week) and SSH (31 Std. week) in the weeks of

highest CC values

humidity (RH-I) and evening relative humidity (RH-11)
for every standard week scparately by using simple
linear regression technique. The correlation coefficients
(CC) were calculated beiween the above mentioned
elements and mean seasonal indices of the pest infesta-
tion. The student ‘7’ test was also worked out to test for
the statistical significance of correlations.

The weeks having highest corrclation coefficient
and statistically significant at 1 to 109 level were selected
for individual parameters. Then a Multiple Correlation
Coeflicient (MCC) was also calculated using same met-
eorological parameters for selected weeks by multiple
linear regression technique as adopted by Dubey et al.
(1985). The MCC could be computed combining maxi-
mum number of 13 common years for Tmas, RE-I,
RH-II and RFL parameters only, because others werc
having data for lesser number of common years, and
then a multiple linear regression equation was derived.

The values of average percentage infestation against
different values of such meteorological parameter in the
standard weeks of highest CC values were calculated
and displayed in Fig. 1 by curves for Twax, Tmin,
SSH, EVPN and that of RH-I, RH-1I and RFL in
Fig. 2 by histograms. The average frequencies of infes-
tations at Anakapalle were calculated monthwise for
the full life span of the crop combining all the categories
of incidences during 1967-1980 and shown in Fig. 3
to draw an idea of the favourable months of attack and
the growth stage of sugarcane.

Qualitative data on the attacks of sugarcanc stem-
borers were recorded at nearly fifty agrometeorological
stations under ““All lndia co-ordinated crop weather
scheme". since 1954 under three categories, i.e., light,
moderate and heavy, by the same method as at Anaka-
palle. At each station, the frequency of attacks of each
intensity was calculated from the numbel'_of atta;ks
veported out of the total number of observations during
1954-1980. The only stations reportisg heavy attack
“of the frequency >10%, moderate of the frequency
>209% and that of light attack >25%, were selected out

arbitrarily to have an uniformity in the procedure
adopted in earlier work (Dubey 1984). The areas
favourable to the attack of different intensities were
estimated and discussed.

3. Results and discussion

It'was found-that duration of sunshine in 31st standard
week (i.e., 30 July to 5 Angust) has got the highest
cofrelation coefficient 0,73868 with ¢’ value 3.29 for
11 years data significant at one per cent level, with the
pest infestation.  Although computing correlation
coefficients in terms of physiological stages of the crop
may be more meaningful rather than standard meteoro-
logical week, but the availability of the pest data in
terms of standard wezk was the main reason for adopting
weekly parameters. Growth stages may be found in
terms of standard week also. The others most signifi-
cant parameters were minimum temperature of 32nd
standard week (i.e., 6 to 12 August) and rainfall in
15th week (i.e., 9-15 April), with correlation coeffi-
cients 0.70997 with ‘s’ value 3.19 for 12 years data and
0.70265 for 13 years data, respectively and both signi-
ficant at one per cent level. Next significant parameters
for 13 years data are Tmax in 40th week (iie., 1-7
October), RH-1I in 40th week and RH-I in 47th week
(i.e., 19-25 November) with correlation coefficient
values of 0.65930, 0.58897 and 0.57974 respectively.
These were significant at 59 level. Evaporation in 29th
week (i.e., 16-22 July) has got correlation coefficient
value of 0.57975 with ‘t” value 2.13 for 11 years data
and significant at 10 per cent level.

The most effective parameters in the early growth
stage before node formation are rainfall in April. Tmin
and sunshine hours in July-August. Rainfall upto
10 mm (Fig. 2) in a week during April is favourable for
larva instars to bore inside the early shoots. More
rainfall may wash away the larva feeding on outer
seaths. The evaporation of 4 mm and Tyin of 26°C
in middle of August are congenial (Fig. 1). This is the
elongation or vegetative phase of the crop, when ncde
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Fig. 2. Histo
RH-2(40 Std. week),
week) in the weeks of highest CC valyes

formation also takes place. The larvae are inside the
stem and feeding gregariously. After few days they
may come out and migrate to other canes of the same
clump. As a result the leaves start drying and ultimately
the whole whorl dries up. During last week of July
the sunshine of nearly 2 hours a day is favourable for
their activity. In the first week of October the maximum
temperature of 32°C and higher than 35°C with evening
relative humidity of 60-65% are favourable for its
infestation.

‘The multiple linear regression cquation between
seasonal indices of infestation and only four weather
parameters for which maximum common 13 years data
were available was derived and expressed as below :

Y= —181.85794-4.444 X;-4+0.327 X, +
0.454 X3 —0.226 X,

with £x1 =2.91, tyy =2.36, tgs =2.42 and
fx‘.=3.

where,
Y =Estimated value of percentage infestation.

X1 =Weekly mean value of Ty in 40th standard
week.

X; =Weekly mecan of morning relative humidity in
47th standard week.

X3 =Weekly mecan of evening rclative humidity of
40th standard weck.

Xy =Weekly mean of rainfall in 15th standard
week,

With the help of this statistical regression equation, it
may be possiblc to estimate the percentage infestation
at the station under the limitations of the data used in
this statistical studics. The multiple correlation coeffi-
cient of these parameters was found to ba 0.87 which
accounted for 76 % of total variation in the infestation of
stemborer on sugarcane at Anakapalle.
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Fig. 3. Monthly variation of average percentage
frequency of infestation at Anakapalle

The highest attack in sugarcane at Anakapalle was
found in April (Fig. 3). These were due to early shoot
borers. The second hump in the curve was scen in
July-August. Thus in the pericd of clongation stage
when the nodes were fully formed, the attack of stalk-

° borers under favourable conditions were found.

The major sugarcane growing areas in India are
Uttar Pradesh, Haryana, Punjab, Bihar plains, Maha-
rashtra, Tamil Nadu, parts of north West Bengal,
coastal Andhra Pradesh and Orissa (Indian Agricultural
Atlas, Directorate of Economics and Statistics). But
the attacks of different intensities were found in certain
parts of these growing regions. The heavy attacks were
recorded in eastern parts of Marathwada with adjoining
Telangana, central part of coastal Andhra Pradesh and
eastern parts of Bihar. The moderate attacks were in
the parts of west Uttar Pradesh, Bihar plains and north
of West Bengal, where as the light attacks were spread
over Madhya Maharashtra, interior Andhra Pradesh,
parts of west Uttar Pradesh and Bihar plains. This
study may help to make an advisory to farmers of
concerned regions to take suitable precautionary mea-
sures to control the attack of this pest in proper growth
stage of the sugarcane crop.

4. Conclusion

The main conclusions of this study are :

() Tmin, SSH and RFL have highest CC, hence
may be predominant controlling factors for
stemborer infestations at Anakapalle. The
optimum values are Tmin 26°C in 2nd week of
August, bright sunshine of 2 hours in first
week of August and weekly rainfall of 10 mm
in middle of April.

(i) April is the most probable month of stemborer
attack at Anakapalle.

(iii) Eastern part of Marathwada with adjoining
part of Telangana, central part of coastal
Anchra Pradeshand eastern parts of Bihar are
areas prone to heavy attacks of stemborers,
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The reliability of the results may be increased if the
actual quantitative data of the intensity of infestation
recorded for more number of years or more replications,
are used which are the limitations of the present study.
These may be kept in view for planning new experi-
mental studies.

Acknowledgements

Authors are indebted to the Additional Director
General of Meteorology (Research), for encouragements
in completing this manuscript. Thanks are due to
Shri J.A. Ronghe, Shri S.S. Sonkamble for assisting in
collection and analysis of the data, and the typing pool
for typing this paper. Authors are also very grateful to
the referee for constructive comments to improve the
quality of the manuscript.

References

Butani, D.K., 1961, “Annotated list of insects recorded on Sugar-
cane in India", Indian J. Sugarcane Res. and Dev., S, 3,
pp. 126-137.

Dubey, R.C., 1984, “Areal delineation of wheat rusts incidences

in India” (in Hindi), Mausam, 35, 4, pp. 549-550.

Dubey, R.C., 1985, “Effect of the meteorological factors on the
incidence of Faddy stemborer (Try Poryza incertulas Walker)
and its zonal apportionment"’, Mausam, 36, 4, pp. 511-514.

Rao, V.P., 1965, “Biological control of stalk moth borers in the
old world”, Part 11, Ind. Sugarcane, 28, 12, p. 14,




