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Kothagudem district

Ratnakar V, Shiva B, Veeranna G, Jagan Mohan Rao P and Raghurami
Reddy P

Abstract

The study was undertaken to demonstrate on the management of brown plant hopper (BPH), Nilaparvata
lugens in rice with formation of alleyways, recommended dose of nitrogen fertilizer, alternate wetting
and drying, spraying of pymetrozine 50 WG 0.6 g/l and spraying azardiractin 1500 ppm 5ml /I for adult
management. When results were compared with farmers practiced plots the hopper incidence was lower
in the technology demonstrated plot with 10.1 and 15.7 adults /hill in tillering stage and 20.9 and 29.8
adults /hill in panicle stage with increased yield of 7.5 and 7.7 per cent during corresponding Kharif 2018
and Kharif 2019. The cost benefit ratio (BC Ratio) was higher with 2.1:1 and 2.6:1 in technology
demonstrated plot and lower in farmer practiced plot with 1.70:1 and 1.86:1 in corresponding Kharif
2018 and Kharif 2019.
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Introduction

The brown plant hopper (BPH), Nilaparvata lugens (Stal) (Hemiptera: Delphacidae), is a key
economic pest of rice (Oryza sativa L.) throughout South, Southeast Asia, Far East, Indo-
China and Pacific Islands. It is a monophagous herbivore and affects the rice crop through
direct feeding causing nutrient depletion in the plant. Brown plant hopper is one of the major
culprits for huge economic crop losses of rice. It attacks the crop from late vegetative stage to
grains hardening stage. Both the nymphs and adults of this insect suck the sap from the plant
resulting in chlorotic, wilting and drying up of rice plant. This feeding damage is commonly
known as ‘hopper-burn’ which begins in patches but spread rapidly as the hoppers move from
dying plants to adjacent plants [%. Generally the yield losses due to hoppers ranges from 10%
to 90% but if timely control measures are not taken up, there may be possibility of total crop
loss within a very short period. BPH is also an efficient vector for various rice viruses,
including ragged rice stunt and grassy stunt virus. These combined can cause significant
damage to rice crops, with up to 60% loss of yield in susceptible cultivars Bl. Insecticide
induced resurgence is thought to be a prime factor causing N. lugens to become a major pest of
rice in tropical Asia in the last decade. It is rather widely distributed but is found mainly in
South, Southeast, and East Asia. It damages the rice plant by directly feeding on it and by
transmitting the grassy stunt disease ™. The losses due to N. lugens in Asia have been
estimated as more than $300 million annually %1, 1t is often difficult to control this pest due to
its high fecundity and its long distance migratory behavior as well as adapting to resistant
varieties rapidly 9. In the absence of effective natural enemies and their production methods,
control of BPH has mainly relied on the application of various chemical insecticides [l. The
application of chemical insecticides has been the preferred method to control BPH, however,
this has inevitably led to the evolution of resistance and a reduction in effectiveness.
Resistance has affected many of the major classes of insecticides including organophosphates,
carbamates, pyrethroids, neonicotinoids and phenylpyrazoles 4. The evaluation of new
insecticides must also be a regular practice so as to search for safer and effective alternatives to
minimize the planthoppers damage [ 16 In this context, the present Front Line
Demonstration was undertaken to manage the N. lugens using integrated pest management at
Bhadradri Kothagudem district of Telangana state.
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Materials and Methods

The present study was undertaken at 10 different farmers field
of Bhadradi Kothagudem Districts of Telangana with irrigated
black soil and cropping pattern of rice followed by rice crop.
The treatments of spraying of acephate 1.5 g/l and
imidacloprid 0.3 ml/I after noticing the N. lugens infestation
(Farmer practice) were applied on the appearance of N.
lugens. The treatments of formation of alleyways,
recommended dose of nitrogen fertilizer, alternate wetting and
drying, spraying of pymetrozin 0.6g/l and spraying
azardiractin 1500 ppm 5ml /I for adult management
(Technology Demonstrated). The rice variety BPT 5204 and
the experiment conducted in two different years i.e. Kharif
2018 and Kharif 2019 in plot size of 0.4 ha each in 10
locations of each treatment. The nymph/ adult population of
brown plant hopper was three days after treatment of each
treatment by randomly selecting 10 hills/ plot. To find out the
economic impact of treatments on brown plant hopper
incidence and rice yield the cost benefit ratio was calculated.

Results and Discussion

Results revealed that the incidence of N. lugens was lower in
the field demonstrated with formation of alleyways,
recommended dose of nitrogen fertilizer, alternate wetting and
drying, spraying of pymetrozin 0.6g/l and spraying
azardiractin 1500 ppm 5ml /I for adult management with 7.3
adults /hill in tillering stage and 15.9 adults /hill in panicle
stage during Kharif 2018 followed by low infestation of BPH
with 5.8 adults /hill in tillering stage and 15.1 adults /hill in
panicle stage during Kharif 2019. The higher infestation was
observed in farmer practices with 10.1 adults /hill in tillering
stage and 20.9 adults /hill panicle stage during Kharif 2018
followed by high infestation of BPH with 15.7 adults /hill
tillering stage and 29.8 adults /hill in panicle stage during
Kharif 2019 (Table 1).

The yield was higher in technology demonstrated plots with
6440 (Kg/ha) and 6500 (Kg/ha) in Kharif 2018 and 2019
respectively whereas lower yield was recorded comparatively
in farmers practiced plots with 5406 (Kg/ha) and 6031
(Kg/ha) in Kharif 2018 and 2019 respectively. The per cent of
increase in technology demonstrated plot when compared
with the farmers practiced plot was 7.5 and 7.7 in Kharif 2018
and 2019 respectively.

The net return was higher in technology demonstrated plots
with Rs.62356/- and Rs. 62457/- in Kharif 2018 and 2019,
respectively whereas net return was lower comparatively in
farmers practiced plots with Rs. 45691/- and Rs. 51215/- in

http://www.entomoljournal.com

Kharif 2018 and 2019, respectively.

The cost benefit ratio (BC Ratio) was higher in technology
demonstrated plots with 2.1: 1 and 2.36:1 in Kharif 2018 and
2019 respectively whereas cost benefit ratio (BC Ratio) was
lower comparatively in farmers practiced plots with 1.70: 1
and 1.86:1 in Kharif 2018 and 2019 respectively. Therefore it
concluded that the technology demonstrated treatment can be
recommended in large scale to manage brown plant hoppers
in rice fields in ensuing cropping seasons (Table 2).

It is evident from Table 3 that abundance of number of brown
planthopper population in term of per hill and correlation
coefficient between different weather parameters and
population of brown plant hopper in demonstrated plot
revealed that the maximum and minimum temperatures were
observed negative correlation and rainfall has shown positive
correlation in Kharif 2018, the maximum and minimum
temperatures and rainfall has shown positive correlation in
Kharif 2019.

The results are in concurrence with 1 who revealed that
pymetrozine 50 WG 150 g a.i./ha proved to be the superior
insecticide against brown planthoppers. Significantly lowest
per cent mortality of green miridbugs was recorded in
pymetrozine 50 WG [ similar results were reported by @ and
(111 where pymetrozine showed moderate initial and persistent
toxicity to BPH nymphs 14, Indicated that pymetrozine would
be an effective alternative for the control of brown
planthopper which gave very good control of 1%t and 2" instar
nymphs of BPH 1. Has reported that pymetrozine inhibits the
feeding of brown planthopper.

Results are similar to the ™3 who reported that application of
N fertilizers to the rice plants increased the N concentrations
both in rice plants and BPH while application of P and K
fertilizers increased their concentrations in plant tissues only
but not in BPH. A combination of neem oil + urea at a ratio of
1:10 when applied 3 times at the basal, tillering and panicle
initiation stages gave a superior level of control of brown
planthopper I, Cent per cent of N. lugens were died after
exposure to 40 per cent of neem extract, for 72 hours at 30 °C
[171, The results showed that neem extract can be an effective
insecticide to prevent the outbreaks of N. lugens. The higher
infestation of BPH was found in farmers plot which is in
similar to the at farmer practices (28.71 /hill) and lowest in
farmer practices (36.14 g/ha) lowest in farmer practices
(1:2.00) B The incidence of the pest was severe in the last
September to last October which is similar to [8],

The incidence of BPH in the beginning was very low and the
population increased along with the growth of the crop 2,

Table 1: Brown planthoppers incidence in ten locations during Kharif 2018 and Kharif 2019

Locations | 1 ] 2 1 3 1 41 5 1 6 ] 7.1 8 1 9 | 10 ][ Mean
During Kharif 2018 (Farmers practiced plots)
Adults /hill in tillering stage 9.5 11.9 12.3 7.9 8.9 7.1 12.1 111 | 101 10.8 10.1
Adults /hill in panicle stage 23.6 26.8 23.1 20.9 23.1 19.7 17.9 18.9 15.9 20 20.9
During Kharif 2018 ( Technology Demonstrated plots)
Adults /hill in tillering stage 7.8 6.7 7.9 4.9 4.6 6.7 7.8 9.6 7.9 9.4 7.3
Adults /hill in panicle stage 17.9 14.2 15.6 12.6 17.3 18.9 14.7 119 | 176 19.1 15.9
During Kharif 2019 (Farmers practiced plots)
Adults /hill in tillering stage 16.1 13.2 14.3 13.8 158 | 20.9 13.1 109 | 18.9 20 15.7
Adults /hill in panicle stage 26.9 23.4 26.7 30.1 33.2 24.7 27.6 29.8 37.5 38.7 29.8
During Kharif 2019 (Technology Demonstrated plots)
Adults /hill in tillering stage 2.3 6.7 4.5 4.9 5.8 6.3 8.1 4.1 5.1 11 5.8
Adults /hill in panicle stage 17.1 16.2 13.2 14.3 16.1 17.8 18 121 | 16.1 10.1 15.1
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Table 2: Economic impact of experiment during Kharif 2018 and Kharif 2019

During Kharif 2018 During Kharif 2019
Farmers practiced Technology Farmers Technology
plot Demonstrated plot practiced plot | Demonstrated plot
Yield (Kg/ha) 5406 6440 6031 6500
Per cent increase over farmers practice - 75 - 7.7
Net Return (Rs.) 45691 62356 51215 62457
B:C ratio 1.7:1 2.1:1 1.86:1 2.36:1

Table 3: Correlation of weather parameters with BPH infestation

Correlation coefficient values (r)
BPH - — -
incidence Maximum Minimum temp | Rainfall
temp.(°C) (c) (mm)
Kharif 2018 -0.252 -0.214 0.897
Kharif 2019 0.304 0.953 0.973
Conclusion

The per cent of increase in technology demonstrated plot
when compared with the farmers practiced plot was 7.5 and
7.7 with corresponding B:C ratios of 2.1: 1 and 2.36:1 in
Kharif 2018 and 2019 respectively. The rainfall has shown
positive correlation in two different years.
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