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ABSTRACT

In this study, seed soaking insecticide treatments i.e., thiamethoxam 25%WG @ 2.0 g/ 1, clothianidin
50%WG @ 2.0 g/ 1, dinotefuron 20%SG @ 1.0 g/ 1, fipronil 5%SC@ 1.0 ml/ 1, flonicamid 50%SG @ 0.50
g/ 1+ CaCl, @ 2% were evaluated in sorghum variety M 35-1 during 2018 and 2019. The pooled data in
terms of deadhearts (DH) showed significant reduction in damage, with least % deadhearts by the shoot
fly (Atherigona soccata Rondani) (17.96%), and stem borer (Chilo partellus Swinhoe) (4.32%); while shoot
bugs (Peregrinus maidis Ashmead)/ plant (5.88) and number of aphids- Rhopalosiphum maidis (Fitch.)/
3 cm? leaf area (23.57) were significantly reduced, along with maximum grain yield (1810 ¢/ ha) being

with thiamethoxam.
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Sorghum (Sorghum bicolor [L.] Moench) is the
fifth most important cereal crop attacked by nearly
150 insect pest species. (Sharma, 1985). The sorghum
shoot fly (Atherigona soccata Rondani) (Diptera:
Muscidae) causes severe damage in the early stage
and lasts up to four weeks. Maximum yield losses of
75.6% in grain and 68.6% in fodder had been reported
by Pawar et al. (1984). The stem borer (Chilo partellus
Swinhole) is also an important pest with about 4-45%
deadhearts. Sorghum aphid (Rhopalosiphum maidis
Fitch.) is distributed in Asia, Africa and Americas. It
prefers to feed on the under surface of older leaves,
resulting in premature drying of leaves, non-filling of
grains and deterioration of fodder quality. The shoot
bug Peregrinus maidis (Ashmead) is a major pest in
rabi sorghum causing dual problem of direct loss by
sucking the sap and indirect damage by transmitting
sorghum stripe virus disease. Hence, it comes in the
way of harvesting potential yield of grain and fodder.
The consolidated strategy to manage this pest is
combination of cultural practices, natural enemies,
insecticides and host plant resistance. Chemical
control alone proves expensive as it requires repeated
applications against target pest which is not affordable
for marginal farmers as well as safety concern to dairy
animals (Gahukar, 1991). Therefore, the seed soaking
seems to be a viable option for pest management system
in terms of cost effectiveness and compatibility with
other components of [IPM (Balikai, 2011; Singh et al.,
2017) and also protection of earlystage growth of the

plants which is most susceptible to shoot fly devastation
(Balikai and Bhagwat, 2009). This study evaluates
different seed soaking insecticides and their cost-
effective dose for the protection of most susceptible
stage of the crop against attack by 4. soccata and other
sorghum insect pests.

MATERIALS AND METHODS

A field experiment was conducted at the Regional
Agricultural Research Station, Vijayapur, Karnataka,
during two consecutive rabi seasons of 2017-2018 and
2018-2019 under rainfed conditions in a randomized
block design replicated thrice with seven treatments
including farmer’s practice (T6). The commercial
sorghum variety M35-1 was planted at a spacing
45x15cm in a plot size of 10.8m?, each having six rows.
The seeds were soaked in chemicals for Shr, dried in
shade and used for sowing. The thinning of sorghum
plants was done a week after emergence of the crop. The
total number of plants and number of plants showing
dead heart symptoms were recorded in each treatment
on 28" day after emergence of the crop. The deadhearts
caused by A. soccata was worked out and subjected to
angular transformations before analysis. The P. maidis
population was counted on randomly selected five
plants in each treatment at 50 days after sowing. The
R. maidis incidence was recorded when the incidence
was at its peak during January second week (80 days
after sowing). The data were subjected to angular
transformations before statistical analysis. The data
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on infestation parameter (DH%), number of R. maidis,
number of P. maidis and yield from individual trials year
wise were pooled and analysed using two-way ANOVA
as per Gomez and Gomez (1984).

RESULTS AND DISCUSSION

The efficacy data in terms of deadhearts (DH),
number of R. maidis and P. maidis over two years when
pooled and analysed it was observed that reduction in
damage by 4. soccata and C. partellus (as % deadhearts-
DH) revealed significant differences with seed soaking
insecticides. The range of % DH (30DAE) of A.
soccata was 17.96 to 26.28 and C. partellus (45SDAE)
was 4.12 to 5.70 in all the seed soaking insecticides
in comparison to recommended package of practices
(RPP) (24.46 and 5.08) and control (40.13 and 7.19)
during 2018-19 and 2019-20 (Table 1). The pooled
data revealed significantly less DH due to 4. soccata
was observed with thiamethoxam 25%WG @2.0 g/ 1
(17.96%) and flonicamid 50%SG @ 0.50 g/1(18.99%),
both at par with each other. Similarly, the DH due to C.
partellus was less in case of flonicamid 50%SG @0.50
g/1(4.12%) followed by thiamethoxam 25%WG @2.0
g/ 1 (4.32%). Ravinder Kumar (2018) suggested that
seed treatment with thiamethoxam 30 FS @ 10 ml/ kg
reduced shoot fly incidence. The reduction in number of
P. maidis/ plant and R. maidis/ 3 cm? leaf area revealed
similar trend showing the superiority of thiamethoxam
25%WG @ 2.0 g/ 1. Sandhu (2016) observed that seed
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treatment with thiomethoxam 30FS @ S5Sml/ kg seed
was effective in reducing 4. soccata incidence; Yue et
al. (2003) with European corn borer observed similar
efficacy. Daware et al. (2012) concluded that either
seed treatment with thiamethoxam 70WS @3g/ kg seed
alone or in addition to seed treatment one spray with
NSKE @ 5% @ 45 days after crop emergence, could be
recommended against major pests of sorghum including
shoot fly, shoot bug and aphids. The grain yield (q/ ha)
revealed that an yield of 1818 g/ ha was obtained by
seed soaking with thiamethoxam 25 WG @2.0 g/ I+
CaCl, @ 2%. Kumar and Prabhuraj (2007) confirmed
the efficacy of seed treatment against A. soccata, grain
yield and suggested that thiamethoxam 70WS @ 2g/
kg was superior.

ACKNOWLEDGEMENTS

The authors thank all the technical and non-technical
staff of All India Coordinated Sorghum Improvement
Project (AICSP), Regional Agricultural Research
Station (RARS), College of Agriculture, Vijayapur for
their support and providing facilities.

REFERENCES

Balikai R A, Bhagwat V R. 2009. Evaluation of integrated pest
management components for the management of shoot fly, shoot
bug and aphid in rabi sorghum. Karnataka Journal of Agricultural
Sciences 22(3): 532-534.

Balikai R A. 2011. Seed treatment, an eco-friendly management tactic

Table 1. Efficacy of seed soaking insecticides against insect pests of sorghum (Pooled data 2018-20)

Treatment Details A. soccata C. partellus No. of P No. of R. Grain
deadheart at  deadheart at  maidis/ plant maidis/ 3 cm®>  yield
30 DAE (%) 45 DAE (%) leaf area (q/ ha)
T, Seed soaking in thiamethoxam 25 % WG @ 2.0 17.96 4.32 5.88 23.57 1810
g/ 1+ CaCl, @ 2% (25.07) a (11.99) a (2.52) a (491)a
T, Seed soaking in clothianidin 50%WG @ 2.0 g/ 1 26.28 4.27 9.51 29.82 1493bc
+ CaCl2 @ 2% (30.84) cd (11.92) a (3.16) a (5.51) ab
T, Seed soaking in dinotefuron 20%SG @ 1.0 g/ 1 26.00 5.7 10.40 30.47 1494bcd
+ CaCl2 @ 2% (30.66) cd (13.81)a (3.30) ab (5.57) abe
T, Seed soaking in fipronil 5%SC@ 1.0 ml/ 1 + 25.17 5.49 12.21 31.76 1528
CaCl2 @2% (30.11) cd (13.55) ab (3.57) a (5.68) abc
T, Seed soaking in flonicamid 50%SG @ 0.50 g/ 1 18.99 4.12 7.84 25.78 1665
+ CaCl2 @ 2% (25.83) ab (11.70) a (2.89)a (5.13) ab
T, RPP: Soil application of carbofuran 3G (25 kg/ 24.46 5.08 6.68 26.27 1798
ha)- Seed treatment with chloropyriphos 20EC (29.64) cd (13.03) ab (2.68)a 5.17)a
@ Sml in 20ml of water- Spray of cypermethrin
@ 0.50 ml/ 1 at 45 Days after emergence (DAE)
T, UTC 40.13 7.19 19.43 41.89 1353d
(3931 e (15.55)b (4.46)b 6.5 ¢
CD (p=0.05) 3.25 2.95 0.97 0.91 213.01
S.Em,+ 1.08 0.97 0.32 0.30 70.30
CV (%) 11.17 12.67 13.02 12.13 13.45




266  Indian Journal of Entomology 85(1) 2023

for the suppression of insect pests in sorghum. International Journal
Plant Protection 4: 381-384.

Daware D G, Bhagwat V R, Ambilwade P P, Kamble R J. 2012.
Evaluation of integrated pest management components for the
control of sorghum shoot pests in rabi season. Indian Journal of
Entomology 74(1): 58-61.

Gahukar R T. 1991. Recent developments in sorghum entomology
research. Zoological Review 4: 23-65.

Gomez K A, Gomez A A. 1984. Statistical Procedures for Agricultural
Research. 2nd Edn. Wiley—Interscience New York., 680pp.

Kumar L V, Prabhuraj A. 2007. Bio-efficacy of chemicals for seed
treatment against sorghum shoot fly, Atherigona soccata and
shoot bug, Peregrinus maidis. Annals of Plant Protection Sciences
15:312-315.

Kumar R, U S Tiwana. 2018. Control efficacy of different seed dressing
insecticides against sorghum shoot fly, Atherigona soccata

Research Communication

(Rondani) in forage sorghum, Sorghum bicolor (L.) Moench.
Journal of Entomology and Zoology studies 6(2): 795-799.

Pawar V M, Jadhav G D, Kadam B S. 1984. Compeatibility of Incol 50
S.P. with different fungicides on sorghum (CS-3541) against shoot
fly (Atherigona soccata Rondani). Pesticides 18: 9-10.

Sandhu G S. 2016. Evaluation of management components against shoot
fly in sorghum. Annals of Plant Protection Sciences 24: 67-70.

Sharma H C. 1985. Strategies for pest control in sorghum in India.
Tropical Pest Management 31:167.

Singh B, Kumar N, Kumar H. 2017. Seasonal incidence and management
of sorghum shoot fly, Atherigona soccata Rondani - a review.
Forage Research 42: 218-224.

Yue B, Wilde G E, Arthur F. 2003. Evaluation of thiamethoxam and
imidacloprid as seed treatments to control European corn borer
and Indian meal moth (Lepidoptera: Pyralidae) larvae. Journal of
Economic Entomology 96: 503-509.

(Manuscript Received: November, 2021; Revised: March, 2022;
Accepted: March, 2022; Online Published: April, 2022)
Online First in www.entosocindia.org and indianentomology.org Ref. No. 21242





