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ABSTRACT : Field trials were conducted for four consecutive years during post rainy seasons from 1998 to 2001 at the

Regional Agricultural Research Station, Vijayapur. These trials were carried out with five dates of sowing taken up at

weekly intervals commencing from the third week of September to third week of October in a factorial randomized

block design having two cultivars (M 35-1 and CSH-5/CSH-19R) with three replications, in a plot size of 3.6 x 4.5m (6

rows of 4.5 meter length for each cultivar). The crop was raised with a spacing of 60 x 15 cm by following all recommended

package of practices except the plant protection. The observations on deadhearts caused by shoot fly, Atherigona soccata

(Rondani) were recorded on 28th day after emergence of the crop. Leaf sugary exudate deposited on the leaves as a result

of feeding injury by shoot bug, Peregrinus maidis (Ashmead) was recorded during 45-50 days after sowing. Observation

on population of aphid, Melanaphis sacchari (Zehntner) was recorded during third week of January when pest population

was at peak.  Five plants were selected randomly from each plot. Six leaves of each selected plant from apex downwards;

excluding flag leaf as well as dried leaves at bottom were observed for aphid population density and rated using 0-9

scale. Lead time concept (Venkatesh and Ballikai, 2002) was adopted in data analysis. The pest incidences were correlated

with weather parameters viz., rainfall, maximum and minimum temperatures, morning and afternoon relative humidity

that prevailed during lead times (LT) of 0, 1, 2, and 3 weeks.

Shoot fly deadhearts correlated negatively and significantly with minimum temperature at real time and at LT1 to LT3,

but positively and significantly with temperature range at LT0 to LT3. Leaf sugary exudates correlated positively and

significantly with minimum temperature at LT0 to LT2. Aphid population correlated positively and significantly with

minimum and maximum temperature at LT0 and LT1, but negatively and significantly with morning relative humidity

at LT0 and LT1. The results suggest that the previous weather is as important as current weather in estimating the

incidence of various insects/or damage.
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INTRODUCTION

Sorghum [Sorghum bicolor (L.) Moench] is the fifth

most important cereal crop in the world and it is a major

staple crop in India particularly in Southern states of

Maharashtra, Karnataka, Andhra Pradesh and Gujarat.

Shoot fly [Atherigona soccata (Rondani)], shoot bug,

Peregrinus maidis (Ashmead) and aphids [Melanaphis

sacchari (Zehntner)] are among the major pests of rabi

sorghum grown in rainfed conditions causing yield loss

by several folds. Shoot fly kills the plants in seedlings

stage by causing deadhearts. As the crop attains growth,

shoot bugs and aphids take their toll by sucking the plant

sap and reducing the plant vigour, thereby pre-disposing

the plant for charcoal rot disease. Rai and Jotwani (1977)

estimated the losses in grain yield of sorghum due to this

pest to be 13 to 20% at 20% infestation level and about

60-90% at 90% infestation level. Shoot bug infestation

leads to yellowing and stunted growth. In severe cases

death of plant occurs. High infestation at boot leaf stage

may twist top leaves and prevent the emergence of

panicles. Sorghum aphid prefers to feed on the under

surface of older leaves, resulting in premature drying of

leaves, non-filling of grains and deterioration in fodder

quality.  Many workers have established correlation

between weather parameters and incidence of these pests

on sorghum (Taneja et al, 1986; Balikai and Venkatesh,

2001; Venkatesh and Balikai, 2002). Keeping these points

in view an experiment was planned to identify correlation

of important weather variables on the incidence of key

pests on rabi sorghum.

  J. Exp. Zool. India  Vol. 22, No. 1, pp. 131-134, 2019 www.connectjournals.com/jez ISSN 0972-0030



MATERIALS AND METHODS

Field trials were conducted for four consecutive years

during post rainy seasons from 1998 to 2001 at the

Regional Agricultural Research Station, Vijayapur. These

trials were carried out with five dates of sowing taken up

at weekly intervals commencing from the third week of

September to the third week of October in a factorial

randomized block design having two cultivars (M 35-1

and CSH-5/CSH-19R) with three replications, in a plot

size of 3.6 × 4.5 m (3 rows of 4.5 meter length for each

cultivar). The crop was raised with a spacing of 60 × 15

cm by following all recommended package of practices

except the plant protection. The observations on

deadhearts caused by shoot fly, A. soccata were recorded

on 28th day after emergence of the crop. Leaf sugary

exudate (LSE) deposited on the leaves as a result of

feeding injury by shoot bug, P. maidis was recorded during

45-50 days after sowing. Observation on population of

aphid, M. sacchari was recorded during third week of

January when pest population was at peak (Balikai and

Lingappa, 2002). Five plants were selected randomly from

each plot. Six leaves of each selected plant from apex

downwards; excluding flag leaf as well as dried leaves at

bottom were observed for aphid population density and

rated using 0-9 scale.

Lead time concept (Venkatesh and Ballikai, 2002)

was adopted in data analysis. The pest incidences were

correlated with weather parameters viz., rainfall,

maximum and minimum temperatures, morning and

afternoon relative humidity that prevailed during lead

times (LT) of 0, 1, 2 and 3 weeks.

RESULTS AND DISCUSSION

The correlation coefficients between pest complex of

rabi sorghum and weather parameters are presented in

Table 1. The most significant correlations between pests

and weather parameters are also depicted in Figs. 1, 2

and 3. The models developed for prediction of shoot fly

deadhearts, leaf sugary exudates and aphid population

based on minimum temperature are given below.

Y = -0.646*MinT(3)+28.35           (R2= 0.5001)

Where, Y-Shootfly deadhearts, MinT(3)-Minimum

temperature at 3 week lead time.

Y = 0.1598*MinT(2)+1.5018         (R2 = 0.5207)

Where, Y-Leaf sugary exudates, MinT(2)-Minimum

temperature at 2 week lead time.

Y = 0.1753*MinT(1)+2.6211         (R2 = 0.5215)

Where, Y-Aphid population, MinT(1)-Minimum

temperature at 1 week lead time.
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The low accuracy of 50.01 to 52.15 per cent may be

due to utilization of weather and pest data of four years

only. With increase in number of years the accuracy would

increase. Analysis of results revealed that, the deadhearts

caused by shoot fly correlated negatively and significantly

with minimum temperature at real time and at LT1 to

LT3, but positively and significantly with temperature

range and sunshine duration at LT0 to LT3. Thus, weather

indicators for forecast of shoot fly deadhearts are available

three weeks in advance and continue till real time.

Similarly, Venkatesh and Balikai (2002) also inferred that

temperature at three weeks lead time and relative humidity

Table 1 : Correlation coefficients between pest complex of rabi

sorghum and weather parameters.

Shoot fly Deadhearts
Weather variable

L3 L2 L1 L0

MaxT 0.27 0.35 0.34 -0.06

MinT -0.75** -0.72** -0.63** -0.61**

RH1 -0.29 -0.44 -0.46 -0.31

RH2 -0.37 -0.37 -0.25 -0.18

TR 0.68** 0.68** 0.67** 0.64**

RHR 0.28 -0.003 -0.21 -0.04

BSS 0.65** 0.70** 0.65** 0.43

Leaf Sugary Exudates (LSE)
Weather variable

L3 L2 L1 L0

MaxT 0.41 0.35 0.16 0.29

MinT 0.53 0.66** 0.73** 0.66**

RH1 0.34 0.18 0.37 0.08

RH2 0.14 0.36 0.53 0.63**

TR -0.46 -0.56 -0.71** -0.61**

RHR 0.15 -0.38 -0.55 -0.70**

BSS -0.11 0.02 -0.36 -0.04

Aphid Population
Weather variable

L3 L2 L1 L0

MaxT -0.24 0.44 0.74** 0.73**

MinT 0.24 0.51 0.59** 0.51*

RH1 0.19 -0.33 -0.65** -0.71**

RH2 0.22 -0.08 -0.17 -0.20

TR -0.29 -0.38 -0.27 -0.05

RHR -0.18 -0.03 -0.21 -0.27

BSS 0.07 0.16 0.25 -0.03

** Significant at 1%; * Significant at 5%MaxT = Maximum

temperature (°C); MinT= Minimum temperature (°C);RH1=

Morning relative humidity (%); RH2= Afternoon relative humidity

(%); TR = Temperature range (°C); RHR= Relative humidity range

(%); BSS= Bright sunshine duration (h); L0-L3 = Lead weeks (real

time to 3 weeks).



Weather based prediction models to forecast major pest of rabi sorghum 133

at one to two weeks lead time was important in influencing

the shoot fly incidence on rabi sorghum. Thus, it is inferred

that cooler nights caused by clear skies is the causal abiotic

factor for shoot fly on sorghum. Leaf sugary exudates

correlated positively and significantly with minimum

temperature at real time and at one and two week lead-

time.  Hence the forecast of deposition of sugary exudates

on leaves due to feeding injury by shoot bug can be made

two weeks in advance based on minimum temperature.

The effect of minimum temperature an diurnal range of

temperature is greatest at one week lead time. On the other

hand the role of afternoon relative humidity is

progressively increasing from LT2 to LT0. Higher

afternoon relative humidity, resulting in lower humidity

range, increase the LSE and also provides scope for

immediate action on control measures.

Aphid population correlated positively and

significantly with minimum and maximum temperature

at LT0 and LT1 and significantly with morning

relative humidity at LT0 and LT1. This suggests

that weather indicators of prognosis of aphid are

available only one week in advance. Also, hotter

day time and warmer nights with lower humidity

cause increase in aphid population. Balikai and

Lingappa (2002) reported that, there was a

negative and significant association between

aphid population and weather parameters like

minimum temperature, maximum temperature

and rainfall, while the morning relative humidity

was positively and significantly correlated with

aphid population. These contradictions may be

due to differences in magnitude of weather

variables that existed during different years and

study period.

Thus, from the analysis presented and results

brought out, it is clear that the dead heart

symptom revelation is a slow process, while LSE

is a faster process, and the aphid menace is a

quicker event. Also the change in parameters

influencing LSE at different lead times indicate

difference in the effect of weather on the bug itself

(minimum temperature) and its symptoms on the

leaf (afternoon relative humidity). The greater

humidity could increase the effect of stickiness

for LSE whereas lower relative humidity could

cause evaporation of the exudates thereby

showing weaker symptoms and lower impact on

the plant leaf, indicating that the lower afternoon

humidity may not reduce photosynthetic activity

much. On the other hand, for aphid population,

dry hot weather is seen to be important, with very

little lead time of two weeks.

Fig. 1 :Shoot fly as a function of minimum temperature at three weeks lead-

time.

Fig. 2 :Leaf Sugary Exudates as a function of minimum temperature at two

weeks lead-time.

Fig. 3 : Aphid as a function of Maximum Temperature at one week lead-time.

Shoot fly deadhearts correlated negatively and

significantly with minimum temperature at real time and

at LT1 to LT3, but positively and significantly with

temperature range at LT0 to LT3. On the contrary,

maximum temperature and afternoon relative humidity

correlated negatively in the models developed by

Venkatesh and Balikai (2002) to forecast shoot fly

deadhearts. They are (1) Y= 240.4–6.10 MaxT(3), (R2

=0.70), (2) Y= 111.08–1.01 RH2(1), (R2 =0.69) and (3)

Y= 221.13–4.24 MaxT(3) – 0.65 RH2(1), (R2 = 0.89).

Where, Y = Deadhearts caused by shoot fly, MaxT =

Maximum Temperature (ºC), RH2 = Afternoon Relative

Humidity (%), Numbers in parentheses indicate lead time

in weeks.

Karibasavaraja and Balikai (2006) developed the

model [Y = 60.66 + 2.603 MaxT + 5.342 MinT+7.494

RHI+5.849 RHII–1.788 RF, (R2 = 0.300)] to forecast
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shoot fly deadhearts at one week lead time.

In rabi sorghum M 35-1, per cent deadhearts could

be forewarned by using model (Y = 15.06+0.387MinT(3),

(R2 = 0.716)) to the extent of 71.60 per cent accuracy (3

weeks lead time) as minimum temperature was highly

significant and positively correlated in late sown crop

(Matti et al, 2017).

The three lead week weather parameters influenced

more on dead heart formation due to shoot fly [Y= -28.967

+ 8.859 MaxT – 11.692 MinT + 0.571RHI – 1.407 RHII

+ 3.703RF -10.091 RD, (R2= 0.476)] at Raichur location

(Keerthi et al, 2017). Where, Y = Deadhearts caused by

shoot fly, MaxT = Maximum Temperature (ºC), MinT =

Minimum Temperature (ºC), RHI = Morning Relative

Humidity (%), RHII = Afternoon Relative Humidity (%),

RF- Rainfall (mm), RD-Rainy days, Numbers in

parentheses indicate lead time in weeks.

The above three reports of Karibasavaraja and Balikai

(2006), Matti et al (2017) and Keerthi et al (2017)

supports the results of present investigation where in

minimum temperature correlated either positively or

negatively with deadhearts caused by shoot fly. These

differences in the earlier reports may be due to variations

in the actual weather parameters.

CONCLUSION

Shoot fly deadhearts correlated negatively and

significantly with minimum temperature at real time and

at LT1 to LT3, but positively and significantly with

temperature range at LT0 to LT3. Leaf sugary exudates

correlated positively and significantly with minimum

temperature at LT0 to LT2. Aphid population correlated

positively and significantly with minimum and maximum

temperature at LT0 and LT1, but negatively and

significantly with morning relative humidity at LT0 and

LT1. The results suggest that the previous weather is as

important as current weather, in estimating the incidence

of various insects or its damage.
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